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EXECUTIVE SUMMARY

E.1 PURPOSE AND OBJECTIVE OF REPORT

This Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) Report summarizes

investigations conducted since 1997 at Zone J, Charleston Naval Complex (CNC), in North Charleston,

South Carolina, and uses the data from previous investigations as well as sediment data collected in April

2008 to assess potential Navy-related impacts to Zone J water bodies. The RFI report assesses human

health and ecological risks at Zone J, and provides recommendations regarding whether or not additional

evaluation is needed.

E.2 HISTORICAL INFORMATION AND SETTING

CNC is located on the west bank of the Cooper River in Charleston Harbor, which is formed by the

confluence of the Cooper, Ashley, and Wando Rivers and their tributaries. CNC has been divided into 12

investigative zones to facilitate RCRA corrective action processes and for management purposes. These

are designated Zones A through L. Zone J consists of portions of the Cooper River, Shipyard Creek,

Noisette Creek, and associated marsh areas.

The former Charleston Navy Base was the Navy’s third largest home port, supporting more than 70

surface vessels and submarines until 1996 when the base was closed. During Navy operations, the

facility performed various tasks related primarily to ship repair and maintenance. CNC currently supports

several private and federal entities that use the docks and piers, including Detyens Shipyards, Charleston

International Port, Charleston Shipbuilders, Inc., the National Oceanic and Atmospheric Administration

(NOAA), and the United States Coast Guard (USCG).

The CNC waterfront along the Cooper River is dominated by 25 piers and five dry docks, and is protected

along most of its length by a wooden and/or concrete seawall. The United States Army Corps of

Engineers (USACE) maintains a navigation channel along the waterfront. The Cooper River and Noisette

and Shipyard Creeks provide habitat for numerous aquatic organisms including a variety of fish,

crustaceans, and mollusks.

Shipyard Creek discharges into the Cooper River at the southern end of CNC. Portions of Zones G, H,

and I drain into the creek. The Cooper River Marina is located at the confluence of Shipyard Creek and

the Cooper River. Industrial facilities along the west bank of Shipyard Creek include the Macalloy

Corporation, Foster Wheeler Resource Recovery Plant, Chevron Products Co., and Kinder Morgan Bulk

Terminal (known locally as Shipyard River Terminal) (EnSafe 2003a). Most of the non-industrial portions
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of Shipyard Creek’s shoreline consist of marsh vegetation, primarily cordgrass (Spartina spp.). The

intertidal mudflats and marshy areas provide habitat for numerous wildlife species, including herons,

egrets, and other wading birds, and mammals such as raccoons (Procyon lotor), rice rats (Oryzomys

palustris), and marsh rabbits (Sylvilagus aquaticus).

Noisette Creek flows eastward into the Cooper River near the north end of Zone J. Portions of the creek

are bordered by undercut banks that are 3 to 6 feet above the water. Vegetation along the banks

consists of various trees and shrubs. Vegetation in lower areas along the creek is dominated by smooth

cordgrass (Spartina alterniflora), with patches of salt meadow cordgrass (S. patens) and black needlerush

(Juncus roemerianus). Wildlife species associated with Noisette Creek are largely the same as

mentioned above for Shipyard Creek.

E.3 SCOPE OF RFI REPORT

The purpose of the Zone J RFI is to assess potential Navy-related impacts to Zone J, which consists of

portions of the Cooper River, Shipyard Creek, Noisette Creek, and associated marsh areas. Several

investigations of areas of concern (AOCs) solid waste management units (SWMUs), and adjacent near

shore areas have been conducted at CNC since 1997. Interim reports have been generated based on

these investigations, and the Navy has worked closely with the South Carolina Department of Health and

Environmental Control (SCDHEC), the United States Environmental Protection Agency (USEPA) and

other Natural Resource Trustees throughout the investigations. The CNC Base Realignment and Closure

(BRAC) Cleanup Team (BCT) initiated this comprehensive Zone J investigation to ensure a consolidated

data set.

This RFI report also includes an evaluation of potential risks to human health and the environment posed

by sediments at AOC 695 in Zone K. AOC 695 is an underwater site near the west bank of Clouter

Island, which lies across the Cooper River from CNC. Discussions at prior CNC BCT meetings concluded

that impacted sediment was the only concern for AOC 695. Therefore, it was agreed upon by the CNC

BCT team that presentation of the Human Health Risk Assessment (HHRA) and Ecological Risk

Assessment (ERA) for AOC 695 would be included in the Zone J RFI. Sediment data from samples

collected at AOC 695 were evaluated separately from the Zone J data (see Appendix R).

E.4 CONTAMINANT SOURCES ASSOCIATED WITH ZONE J

The Zone J water bodies (Cooper River, Noisette Creek, and Shipyard Creek) receive storm water runoff

and other inputs from numerous point and nonpoint discharges, including several National Pollutant

Discharge Elimination System (NPDES) outfalls. Several onshore sites that previously contributed

contaminants to Zone J have been remediated; these sites no longer pose potential risks to human health
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or the environment and have been closed under the RCRA process. Final decisions regarding AOCs,

517, 555, 556, 557, 691, and 692, however, have not been made. A Corrective Measures Study (CMS) is

currently being conducted at AOC 517. Given their proximity to Zone J, contaminants from AOCs 555,

556, 557, 691, and 692 may have impacted sediment in the Cooper River. Therefore, the CNC BCT

reached the consensus that decisions regarding future investigation and/or remediation at these five

AOCs will depend on conclusions presented in this Zone J RFI.

E.5 PREVIOUS INVESTIGATIONS

Preliminary sampling of Zone J water bodies was completed in September 1997 (EnSafe, 1997). Several

investigations of surface water and sediment were subsequently conducted to determine the nature and

extent of contamination, evaluate contaminant migration pathways and linkages with upland sites,

evaluate hydrodynamics in the Cooper River estuary, characterize reference conditions, and to evaluate

ecological risks. Table ES-1 summarizes previous investigations and BCT decisions pertaining to Zone J.

Section 1.3.3 of this report provides more details on the previous investigations.

Based on the results of several investigations, and particularly considering the nature and extent of

contamination, migration pathways, and linkages with upland sites, the BCT concluded that the potential

for significant risk existed at five areas with elevated sediment contaminant concentrations and CNC

source linkages. The five areas consisted of three locations in the Cooper River, one location in Shipyard

Creek and one location in Noisette Creek. Other locations within Zone J were determined to represent

areas of insignificant risk or areas with contamination that was not linked with CNC sources. Each of

these five locations had been previously sampled, but due to the length of time since the previous

collection efforts, additional sampling of sediment was needed. Therefore, investigations since that time

have been focused on sediment contamination in these five areas (see Section 1.3.3). The BCT also

decided that sediment samples would be collected and analyzed to generate background reference

values in Cooper River and Charleston Harbor.

E.6 DREDGING

The USACE maintains Charleston Harbor's navigation channels, turning basins, and access channels.

The CNC Redevelopment Authority (RDA) conducts maintenance dredging between the main channel

and the piers at CNC. The frequency of dredging is variable, since dredging is conducted on an as-

needed basis, but dredging around the piers typically occurs every few years. Areas from which Cooper

River sediment samples were collected in April 2008 are periodically dredged.

The downstream portion of Shipyard Creek is considered a navigable water body and is dredged annually

or as needed to give large ships access to maintenance service piers. Locations at which Shipyard
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Creek sediment samples were collected in April 2008 were approximately 0.7 mile upstream of the area

that is regularly dredged. Dredging is not conducted in Noisette Creek. Thus, the areas from which

Shipyard Creek sediment samples were collected in April 2008 and Noisette Creek sediment samples

were collected in April 2008 are not dredged.

E.7 NATURE AND EXTENT OF CONTAMINATION

Surface Water Contamination

Zone J lies within Charleston Harbor and the Charleston Harbor estuary, and consists of portions of the

Cooper River, Shipyard Creek, and Noisette Creek. Charleston Harbor is the second largest container

port on the East and Gulf Coasts and the fourth largest in the nation (EnSafe, 2003a). The Charleston

Harbor estuary is a complex tidal system that is comprised of the Cooper River, Ashley River, Wando

River, and numerous small tributaries. It encompasses more than 100 square miles of coastal

marshlands and open water habitat. Factors such as tides, freshwater inflow, and bathymetry affect

hydrodynamics in the Charleston Harbor estuary. The dynamic nature of these factors affects the fate

and transport of CNC-related chemicals in Noisette Creek, Shipyard Creek, and the Cooper River. An

evaluation of the hydrodynamics of the Charleston Harbor Estuary was presented in the Zone J Storm

Water Effluent Evaluation Report (EnSafe, 2003a) and the Zone J Storm Water Effluent Evaluation

Report Addendum (EnSafe, 2003b). The evaluation showed that during a single tidal cycle, a particle

(such as a contaminant) released at CNC at peak low tide can travel about 4.5 miles upstream. Similarly,

in one tidal cycle, a particle released at peak high tide can travel downstream to the entrance of

Charleston Harbor. A particle released at CNC can be transported into the Wando and Ashley Rivers by

the tides, with the limits of upstream transport being about five miles. Thus, contaminants released from

CNC can be flushed out of the harbor during one tidal cycle, and contaminants released from CNC can

be transported into the Wando and Ashley Rivers. Conversely, the Zone J water bodies can be receptors

of contaminants from numerous remote locations in the Ashley and Wando Rivers and other locations

within Charleston Harbor.

In view of factors such as tides, freshwater inflow, and bathymetry, contaminant monitoring in marine and

estuarine systems is typically focused on sediments rather than surface water. Most contaminants that

are released into surface water eventually bind with particulate material, then settle and become

concentrated in sediment. Higher concentrations of chemicals in sediment (relative to surface water) aid

in the detection and quantification of target analytes. In addition, sediments integrate contaminants over

time, and indicate a history of contamination to a greater degree than surface water, especially in a water

body such as Charleston Harbor.
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Water quality parameters such as temperature, dissolved oxygen, salinity, pH, and total suspended solids

in estuarine waters change constantly with the tide, season, and flow rates. As a consequence, surface

water chemical data can be quite variable at a given location over time. This has been the case at

Zone J, and although numerous surface water samples have been collected and analyzed over the long

history of the Zone J investigation, no clear trends in surface water contamination have been identified.

Overall, evaluations of surface water samples collected during previous investigations at Zone J have

indicated that surface water concentrations at Zone J are similar to surface water concentrations

elsewhere in the harbor, or that ecological risks posed by CNC-related chemicals in surface water are

negligible. Because of this, and since sediments integrate contaminants over time and indicate a history

of contamination, the BCT decided that sampling activities conducted in 2008 would focus on sediment.

Sediment Contamination

Nine sediment samples were collected in April 2008 from water bodies comprising Zone J; three samples

each from Noisette Creek, Shipyard Creek, and the Cooper River. Section 4 of this RFI report discusses

chemicals detected in sediment collected during April 2008 and compares the 2008 data to historical

sediment data collected from the same locations. A summary of the 2008 sediment data is presented

below.

Noisette Creek

Semivolatile organic compounds (SVOCs) detected in sediment at concentrations greater than USEPA

Region 4 Ecological Screening Values and background concentrations consisted of PAHs and

bis(2-ethylhexyl)phthalate (BEHP). Sediment concentrations of SVOCs were generally lower in 2008

than in 1997 and 2005. Copper concentrations exceeded background concentrations and USEPA

Region 4 Ecological Screening Values in sediment samples collected from Noisette Creek. Mercury and

zinc concentrations exceeded their Region 4 Ecological Screening Values in the duplicate sample

obtained from one Noisette Creek sample but not in the original sample. The pesticide 4,4’-DDD was

detected in two Noisette Creek samples, while 4,4’-DDE was detected in one sample. Detected

concentrations of these pesticides slightly exceeded USEPA Region 4 Ecological Screening Values. No

other pesticides or polychlorinated biphenyls (PCBs) were detected in Noisette Creek samples.

Shipyard Creek

Several SVOCs and metals were detected in sediment at concentrations greater than USEPA Region 4

Ecological Screening Values and background concentrations. Aroclor-1260 and two pesticides (4,4’-DDE

and dieldrin) were detected at concentrations greater than USEPA Region 4 Ecological Screening
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Values. Sediment concentrations of chemicals of potential concern (COPCs) were generally lower in

2008 than in 1994 and 2005.

Cooper River

Sediment samples were collected in 2008 from three locations in the Cooper River. PAH concentrations

were highest in sample 556M000503, which was the southernmost of the three samples, and were lowest

in sample 054M000103, the northernmost of the three samples. Comparisons of PAH concentrations

over time at the three Cooper River locations were hindered by high detection limits in previous studies,

but overall, PAH concentrations at location E054M0001 and E556M0007 (the northern and central

sample locations) were highest in 1995, and PAH concentrations at location E556M0005 (the southern

sample location) were highest in 2008. Aroclor-1260 was the only PCB detected in Cooper River

sediments in 2008, and 4,4’-DDD was the only pesticide detected in Cooper River sediments in 2008,

These two compounds were detected in only one of the three Cooper River samples.

Six metals were detected in 2008 at concentrations exceeding screening values and background

concentrations: arsenic, chromium, copper, lead, nickel, and zinc. Concentrations of these metals at

sample locations E556M0007 and E556M0005 (the central and southern locations, respectively) tended

to be about the same or slightly lower in 2008 than in 2005. In the northern sample location (054M0001),

concentrations of copper, lead, and zinc were higher in 2008 than in 2005.

E.8 HUMAN HEALTH RISK ASSESSMENT

The baseline HHRA for Zone J was performed to characterize the potential risks to likely human receptors

under current and potential future land uses. Potential receptors retained for quantitative evaluation

consisted of current/future recreational fishermen consuming fish from Noisette Creek, Shipyard Creek,

and the Cooper River. Fish tissue concentrations were estimated based on sediment concentrations.

Cumulative Incremental Lifetime Cancer Risks (ILCRs) for recreational fishermen at Noisette Creek,

Shipyard Creek, and Cooper River were less than or within the USEPA’s target risk range of 10-4 to 10-6

under both the Reasonable Maximum Exposure (RME) scenario and the Central Tendency Exposure

(CTE) scenario. Thus, carcinogenic effects are not anticipated for recreational fishermen consuming fish

from Noisette Creek, Shipyard Creek, or the Cooper River.

Cumulative Hazard Indices (HIs) for recreational fishermen under the RME scenario for Noisette Creek

and Shipyard Creek were less than unity (1). The cumulative HI for the recreational fisherman (HI = 2) in

the Cooper River under the RME scenario exceeded unity, but the HIs calculated on a target organ/target

effect specific basis were all less than unity. Cumulative HIs for the recreational fisherman under the CTE
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scenario for Noisette Creek, Shipyard Creek, and the Cooper River were less than or equal to unity.

Consequently, non-carcinogenic effects are not anticipated for recreational fishermen consuming fish

from Noisette Creek, Shipyard Creek, or the Cooper River under both the CTE and RME scenarios.

Recreational fishermen’s exposures to lead in Shipyard Creek and Cooper River fish were evaluated

using a version of the USEPA’s Technical Review Workgroup (TRW) Adult Lead Model (ALM) adapted for

fish ingestion. Lead was not a COPC in Noisette Creek sediment. The average fish lead concentration of

1.54 microgram per gram (µg/g) for Shipyard Creek results in a geometric mean blood lead level of

approximately 3.2 microgram per deciliter (µg/dL) in a hypothetical recreational fisherman. The average

fish lead concentration of 1.23 µg/g for the Cooper River results in a geometric mean blood lead level of

approximately 2.8 µg/dL in a hypothetical recreational fisherman. These concentrations are less than the

USEPA benchmark goal of 10 µg/dL. The probability that the blood lead levels of a fetus of a

childbearing female angler would exceed 10 µg/L is 4.2 percent for Shipyard Creek and 2.9 percent for

Cooper River. Therefore, human health effects due to lead in fish are not anticipated.

E.9 ECOLOGICAL RISK ASSESSMENT

The ERA for Zone J consisted of Steps 1 and 2 and the initial portion of Step 3 of the eight-step ERA

process described by USEPA (1997). These three steps are as follows:

 Step 1 Screening-Level Problem Formulation and Ecological Effects Evaluation

 Step 2 Screening-Level Exposure Estimate and Risk Calculation

 Step 3A Refinement of Preliminary COPCs

Noisette Creek

Concentrations of several chemicals in Noisette Creek sediment exceeded ecological screening values,

indicating potential risk to benthic receptors. Based on considerations in the COPC refinement step,

potential risks to benthic invertebrates posed by SVOCs, pesticides, PCBs, and inorganics are minimal.

Bioaccumulative COPCs pose minimal risks to piscivorous birds and mammals foraging in Noisette

Creek.

Shipyard Creek

Concentrations of several chemicals in Shipyard Creek sediment exceeded ecological screening values,

indicating potential risk to benthic receptors. Based on considerations in the COPC refinement step,

potential risks to benthic invertebrates posed by SVOCs are minimal. Some COPCs (particularly Aroclor-

1260, chromium, copper, lead, and zinc) pose risks to benthic receptors in Shipyard Creek. The probable
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sources of these COPCs have been remediated, and sediment concentrations of COPCs in Shipyard

Creek tended to be lower in 2008 than in 1994. In addition, sediment contamination is limited to a small

area. Bioaccumulative COPCs pose minimal risks to piscivorous birds and mammals foraging in

Shipyard Creek.

Cooper River

Concentrations of several chemicals in Cooper River sediment exceeded ecological screening values,

indicating potential risk to benthic receptors. Some COPCs (particularly PAHs, copper, and zinc) pose

risks to benthic receptors in the Cooper River. All Cooper River locations from which sediment samples

were collected in 2008 are in an industrial shipyard that is periodically dredged for ship traffic.

Bioaccumulative COPCs pose minimal risks to piscivorous birds and mammals foraging in the Cooper

River.

E.10 CONCLUSIONS AND RECOMMENDATIONS

The HHRA indicates the following:

 Carcinogenic effects are not anticipated for recreational fishermen consuming fish from Noisette

Creek, Shipyard Creek, or the Cooper River, under both the CTE and RME scenarios.

 Non-carcinogenic effects are not anticipated for recreational fishermen consuming fish from Noisette

Creek, Shipyard Creek, or the Cooper River under both the CTE and RME scenarios.

The ERA indicates the following:

 Potential risks to benthic invertebrates, piscivorous birds, and piscivorous mammals foraging in

Noisette Creek are minimal.

 Bioaccumulative COPCs pose minimal risks to piscivorous birds and mammals foraging in Shipyard

Creek. Some COPCs (particularly, Aroclor-1260, chromium, copper, lead, and zinc) pose risks to

benthic receptors in Shipyard Creek. The probable sources of these COPCs have been remediated,

and sediment concentrations of COPCs in Shipyard Creek tended to be less in 2008 than in 1994. In

addition, sediment contamination is limited to a small area.

 Bioaccumulative COPCs pose minimal risks to piscivorous birds and mammals in the Cooper River.

Some COPCs (particularly, PAHs, copper, and zinc) pose risks to benthic receptors in the Cooper
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River. All three Cooper River sample locations are in an industrial shipyard that is periodically

dredged for ship traffic.

In conclusion, the Zone J HHRA and ERA indicate that further evaluation or remedial action based on

human health or ecological risks is not warranted for sediment in Noisette Creek, Shipyard Creek, or the

Cooper River. To that end, further evaluation or remedial action for historical sediment contamination

resulting from wastes associated with AOCs, 555, 556, 557, 691, and 692 does not appear warranted.

Furthermore, wastes associated with AOC 695 in Zone K pose negligible risks to human health or the

environment (see Appendix R), so further evaluation or remedial action based on human health or

ecological risks is not warranted for sediment at AOC 695.
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SUMMARY OF PREVIOUS REPORTS AND NOTABLE BCT MEETINGS
ZONE J

CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

PAGE 1 OF 3

Title Source and
Date of Report Summary and Pertinent Information(1)

Preliminary Results of
Zone J Sampling(2) EnSafe, 1997

Presented the investigative approach, sampling protocols, and analytical results of initial
sampling; identified preliminary COPCs in Zone J sediments and surface waters; mapped
COPC distributions.

Zone J Draft RFI Report -
Part One(2) EnSafe, 2000

Reviewed contaminant transport/migration pathways and conducted a SLERA. Sediment
samples from locations along the dry-docks had the highest ERM quotients. ERM quotients in
most samples from Zone J were low, suggesting minimal toxicity.

BCT decided that evaluations of linkages between CNC sites and Zone J were needed, along
with more thorough reference (background) chemical data.

August 2000 BCT Meeting -

Three primary scenarios were identified to determine if a contaminant released from a site at
CNC could migrate to Zone J:
Scenario 1: Transport to Zone J via storm water drainage pipeline
Scenario 2: Overland transport to Zone J via sheet flow
Scenario 3: Transport to Zone J via groundwater to surface water discharge.

May 2001 BCT Meeting - Conceptual approach for collecting storm water effluent samples from CNC and from non-
point-source reference locations offsite was approved.

Zone J Point of Entry Work
Plan(2) EnSafe, 2001

Sampling strategy developed for collection of storm water runoff data to define contaminant
migration pathways and potential receptors, nature and extent of contamination, characterize
reference values, and identify storm water COPCs.

Evaluation of Reference
Values of Off-Site Locations
for Zone J Stormwater
Effluent Evaluation Report at
CNC

EnSafe, 2002 Storm water samples collected from 18 locations were determined to represent reference
(background) storm water values.
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Title Source and
Date of Report Summary and Pertinent Information(1)

Storm Water Effluent
Evaluation Reports

EnSafe, 2003a
EnSafe, 2003b

Compared CNC storm water data to storm water reference data and surface water screening
criteria, and evaluated upland surface soil data, groundwater data, environmental incident
reports, and sewer cross-connect reports to determine COPCs for further evaluation and
linkages to CNC sites. Also presented a comprehensive evaluation of Charleston Harbor
hydrodynamics.

SLERA Technical
Memorandum Progress
Reports.

EnSafe, 2003c
EnSafe, 2003d
EnSafe, 2003e

SLERAs for Noisette Creek, Shipyard Creek, and Cooper River identified sediment and storm
water COPCs. Reports did not include conclusions; stated that additional information on the
groundwater-to-surface water and soil-to-surface water (overland sheet flow) pathways were
needed.

Zone J Technical
Memorandum: Evaluation of
Potential for Contaminant
Runoff from Various SWMUs
and AOCs via Sheet Flow
Runoff

CH2MHill, 2003

Evaluated overland transport of soil contaminants to Zone J via sheet flow runoff. Evaluated
surface soil data, fate and transport factors, surface cover present, general topography.
Concluded that soil contamination was not expected to cause significant impacts to Zone J
water bodies via sheet flow.

Linkage between Charleston
Naval Complex Upland
AOCs/SWMUs to Analytical
Data from Sediment
Samples Collected During
the Zone J RFI

EnSafe, 2004

Determined the potential for upland source linkages to Zone J sediment contamination.
Evaluated storm water effluent, surface water, soil, groundwater, and sediment data.
Generated four categories of ERM quotients to rank the likelihood of toxicity to benthic
organisms at sediment sample locations. Based on the results of the investigations
conducted up to that time, and particularly on the results of the SLERA progress reports and
the linkage document, and considering various data uncertainties, the BCT concluded that the
potential for significant risk existed at five locations with elevated ERM quotients and CNC
source linkages (three locations in Cooper River, one location in Shipyard Creek and one
location in Noisette Creek). Due to the time lapse since the previous collection efforts,
additional sediment sampling needed at the five locations. Other locations within Zone J were
considered to represent areas of insignificant risk or areas with contamination that was not
linked with CNC sources. BCT also decided that sediment samples would be collected and
analyzed to generate background reference values in Cooper River and Charleston Harbor.



TABLE ES-1
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Title Source and
Date of Report Summary and Pertinent Information(1)

Zone J Sediment Sampling
Report

Spectra Tech,
2006

Provided results of sediment samples collected from 15 locations in December 2005. Ten
sample locations represented background (reference) locations. The other five locations were
those previously identified as having elevated ERM quotients and CNC source linkages.
MDLs exceeded ecological screening values for numerous analytes, preventing conclusions
regarding sediment-related ecological risk. BCT determined that collection and analysis of
additional sediment samples (with adequately low detection limits) would be conducted.

Quality Assurance Project
Plan for Supplemental RFI at
Zone J

Tetra Tech,
2008

QAPP generated to address the collection and analyses of sediment samples from the five
CNC locations with elevated ERM quotients and CNC source linkages; provided quantitation
limits that would be needed to evaluate the data; provided details on the human health risk
assessment methodology and ecological risk assessment methodology to be used in the
Supplemental RFI for Zone J.

Notes:
(1) See Section 1.3.3 for details regarding the reports and BCT meetings.
(2) Report not available in Navy database; information taken from EnSafe (2003a)
Abbreviations:
AOC: Area of Concern
BCT: Base Realignment and Closure (BRAC) Cleanup Team
CNC: Charleston Naval Complex
COPC: Contaminant of Potential Concern
ERM: Effects Range Median
MDL: Method Detection Limit
QAPP: Quality Assurance Project Plan
RFI: Resource Conservation and Recovery Act (RCRA) Facility Investigation
SCDHEC: South Carolina Department of Health and Environmental Control
SLERA: Screening Level Ecological Risk Assessment
SWMU: Solid Waste Management Unit
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1.0 INTRODUCTION

1.1 PURPOSE OF REPORT

This Resource Conservation and Recovery Act (RCRA) Facility Investigation (RFI) Report was prepared

by Tetra Tech, Inc. (Tetra Tech) for the Department of the Navy (Navy), Naval Facilities Engineering

Command Southeast (NAVFAC SE) under Contract Task Orders (CTO) 0017 and 0104 of

Comprehensive Long-Term Environmental Action Navy (CLEAN) IV Contract Number N62467-04-D-

0055. The RFI Report addresses investigations of Zone J at the Charleston Naval Complex (CNC) in

North Charleston, South Carolina, as governed under the RCRA program and managed by the Navy’s

Base Realignment and Closure (BRAC) Program Management Office (PMO) Southeast (SE). The

environmental investigation and remediation at CNC are required by the Hazardous and Solid Waste

Amendments (HSWA) portion of the RCRA Part B permit issued by the South Carolina Department of

Health and Environmental Control (SCDHEC, 2011). RCRA Corrective Action Program objectives are

designed to evaluate the nature and extent of any hazardous waste or constituent releases and to

identify, develop, and implement appropriate corrective measures to protect human health and the

environment.

1.2 SCOPE OF RCRA FACILITY INVESTIGATION

CNC has been divided into 12 investigative zones for management purposes and to facilitate RCRA

corrective action processes. They are designated as Zones A through L. Zone J encompasses portions

of the Cooper River, Shipyard Creek, Noisette Creek, and adjoining marsh areas. The purpose of the

Zone J RFI is to assess potential Navy-related impacts to these water bodies and marsh areas.

Several investigations of areas of concern (AOCs) and solid waste management units (SWMUs) at CNC

and near shore areas have been conducted since 1997. The Navy has worked closely with SCDHEC,

the United States Environmental Protection Agency (USEPA) and other Natural Resource Trustees in

planning, conducting, and reporting these investigations. The CNC BRAC Cleanup Team (BCT)

eventually initiated this comprehensive Zone J investigation to ensure a consolidated data set. This RFI

report describes the previous investigations and uses the data from previous investigations, as well as

sediment data collected in April 2008, to assess potential Navy-related impacts to Zone J water bodies

and marshes.
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1.3 HISTORICAL INFORMATION

1.3.1 Facility Background

CNC is located on the west bank of the Cooper River in Charleston Harbor (Figure 1-1), which is formed

by the confluence of the Cooper, Ashley, and Wando Rivers and their tributaries. As mentioned above,

Zone J encompasses portions of the Cooper River, Shipyard Creek, and Noisette Creek. Zone J lies

within the Charleston Harbor estuary, which is a mixing zone where fresh water meets salt water. Zone J

is subjected to twice-daily tidal cycles, which mix salt water and fresh water and transport sediments and

contaminants within the estuary.

The former Charleston Navy Base was the Navy’s third largest home port, supporting more than 70

surface vessels and submarines until 1996, when the base was closed. When operational, the facility

performed various tasks related primarily to ship repair and maintenance [EnSafe Inc. (EnSafe) 2003a].

CNC currently supports several private and federal entities that use the docks and piers, including

Detyens Shipyards, Charleston International Port, Charleston Shipbuilders, Inc., the National Oceanic

and Atmospheric Administration (NOAA), and the United States Coast Guard (USCG).

The CNC waterfront along the Cooper River is dominated by 25 piers and five dry docks, and is protected

along most of its length by a wooden and/or concrete seawall. The United States Army Corps of

Engineers (USACE) maintains a navigation channel along the waterfront. The Cooper River and Noisette

and Shipyard Creeks provide habitat for numerous aquatic organisms including a variety of fish,

crustaceans, and mollusks (see Section 7.1.1).

Shipyard Creek flows into the Cooper River at the southern end of CNC (Figure 1-2), and drains portions

of Zones G, H, and I. The Cooper River Marina is located at the confluence of Shipyard Creek and the

Cooper River. Industrial facilities along the western shoreline of Shipyard Creek include the Macalloy

Corporation, the Foster Wheeler Resource Recovery Plant, Chevron Products Co., and the Kinder

Morgan Bulk Terminal (known locally as the “Shipyard River Terminal”) (EnSafe 2003a). Most of the non-

industrial portions of Shipyard Creek’s shoreline consist of marsh vegetation, primarily cordgrass

(Spartina spp.). The intertidal mudflats and marshy areas provide habitat for a variety of wildlife species,

including herons, egrets, and other wading birds, and mammals such as raccoons (Procyon lotor), rice

rats (Oryzomys palustris), and marsh rabbits (Sylvilagus aquaticus).

Noisette Creek flows eastward into the Cooper River near the northern end of Zone J (Figure 1-2).

Portions of the creek are bordered by undercut banks that are 3 to 6 feet above the water. Vegetation

along the banks consists of various trees and shrubs. Vegetation in lower areas along the creek is

dominated by smooth cordgrass (Spartina alterniflora), with patches of salt meadow cordgrass (S. patens)
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and black needlerush (Juncus roemerianus). Wildlife species associated with Noisette Creek are largely

the same as mentioned previously for Shipyard Creek.

1.3.2 Contaminant Sources Associated with Zone J

The Zone J water bodies (Cooper River, Noisette Creek, and Shipyard Creek) receive storm water runoff

and other inputs from numerous point and nonpoint discharges, including several National Pollutant

Discharge Elimination System (NPDES) outfalls. Several onshore sites that previously contributed

contaminants to Zone J have been remediated; these sites no longer pose potential risks to human health

or the environment and have been closed under the RCRA process. Final decisions regarding

remediation of six AOCs (see Figure 1-3), have not been made, however, pending evaluation of Zone J.

These AOCs are discussed below:

AOC 517 - Indoor Firing Range, Building M-192

AOC 517 consists of Building M-192 and a one-story, 80’ x 40’ concrete block structure built in 1959. The

building was used as an indoor pistol range from 1959 until 1974. Bullets fired at the range were

contained within the structure. The building was converted into a classroom and storage building in 1974.

A Corrective Measures Study (CMS) to address known releases of hazardous waste or hazardous

constituents is being conducted at AOC 517 (SCDHEC, 2011).

AOC 555 - Former Latrine & Substation, Building 1119

AOC 555 is former Building 29, which was constructed in 1922 and was used as a latrine and substation.

Aerial photos show that the facility was removed some time before 1968. During operation, its waste

stream was apparently diverted directly into the Cooper River. No other information was found regarding

the size, design features, or operating practices of the site. It is currently a flat, paved area near the

junction of Pier D and the quay wall. Because wastes from AOC 555 previously discharged into the

Cooper River and could have impacted sediment, conclusions resulting from the current Zone J

evaluation will be germane to AOC 555. Therefore, although the current RCRA Part B permit indicates

that a Confirmatory Sampling Investigation (CSI) is being conducted for AOC 555 (SCDHEC, 2011), the

CNC BCT has determined that decisions regarding remediation at AOC 555 will depend on conclusions

of the Zone J RFI.

AOC 556 - Dry Dock Discharge Areas

AOC 556 consists of the dry dock (DD) drains and areas around the gates of each of the five dry docks.

The dry docks were constructed in the following years: DD 1 in 1907, DD 2 in 1942, DD 3 and DD 4 in

1943, and DD 5 in 1964. A large grated drain runs along the center of the length of each dry dock.
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Underground pumps remove water collected in the drain and direct it to the sanitary sewer system after

the dry dock is sealed and pumped dry. Outfalls adjacent to the dry docks are used to de-water the dry

docks immediately following the sealing of the caisson. Because wastes from the dry docks could have

impacted sediment in the Cooper River, conclusions resulting from the Zone J evaluation will be

applicable to AOC 556. Therefore, although the current RCRA Part B permit indicates that an RFI is in

process at AOC 556 (SCDHEC, 2011), the BCT has determined that decisions regarding remediation at

AOC 556 will depend on conclusions of the Zone J RFI.

AOC 557 - Former Latrine, south of Dry Dock #1

AOC 557 consists of former Building 1020 and a latrine constructed in 1909 and used until 1939. Wastes

are believed to have been discharged into the Cooper River during operation. AOC 557 is currently

covered with asphalt. Because wastes from AOC 557 could have impacted sediment in the Cooper

River, conclusions resulting from the Zone J evaluation will be applicable to AOC 557. The current RCRA

Part B permit indicates that a CSI is being conducted at AOC 557 (SCDHEC, 2011), but decisions

regarding remediation at AOC 557 will depend on conclusions of the Zone J RFI.

AOC 691- Waterfront

AOC 691 consists of approximately 21,600 feet of Cooper River shoreline, approximately 2,500 feet of

Noisette Creek shoreline, and approximately 4,800 feet of Shipyard Creek shoreline. These waterfront

areas were previously controlled by the Charleston Naval Ship Yard, the Naval Supply Center, and Naval

Station Charleston, the three primary tenants at CNC. Historic activities and operations along the

waterfront included ship and equipment repair, painting, cleaning, transporting, manufacturing, and

general maintenance. A variety of wastes were generated by these operations. More than 20 piers are

located along the Cooper River waterfront. Activities on these piers included refueling, repair, ship

docking, and loading/unloading of cargo, and are potential sources of waterfront contamination. Building

drains and storm drains underlying CNC have the potential to discharge contaminants into the Cooper

River, which comprises part of Zone J. The current RCRA Part B permit indicates that an RFI is being

conducted at AOC 691 (SCDHEC, 2011), but the BCT has determined that decisions regarding

remediation at AOC 691 will depend on conclusions of the Zone J RFI.

AOC 692 - Free Product along Cooper River

AOC 692 consists of areas along Cooper River where excavations conducted prior to 1995 revealed free

product consisting primarily of petroleum products. Spills of oil or petroleum products along the river

occasionally occurred when the Charleston Navy Base was in operation, and were usually small,

involving approximately 50 to 100 gallons. Based on oil spill logs, at least 7,940 gallons of petroleum
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products were discharged into the Cooper River between 1990 and 1995. Some spills were presumably

not visible or detectable, and if so, such spills might have gone unreported. No free product nor any other

evidence of past oil spills was observed along the Cooper River shoreline during the collection of

sediment samples in 2008. Because the Cooper River is part of Zone J, conclusions resulting from the

Zone J evaluation will apply to AOC 692. The current RCRA Part B permit indicates that an RFI is in

process for AOC 692 (SCDHEC, 2011), but decisions regarding remediation at AOC 692 will depend on

conclusions of the Zone J RFI.

Other Contaminant Sources

Because Zone J lies along the CNC waterfront, sediments within Zone J can be exposed to contaminants

released during spills at various locations within Charleston Harbor. Each year, numerous accidental

spills occur in and around Charleston Harbor. The National Response Center (NRC) is the federal

government's national point of contact for reporting all oil, chemical, radiological, biological, and

etiological discharges into the environment. The NRC is staffed by U.S. Coast Guard officers and marine

science technicians who maintain a 24 hour per day, 365 day per year telephone watch. In addition to

gathering and distributing spill data for On-Scene Coordinators and serving as the communications and

operations center for the National Response Team, the NRC maintains agreements with a variety of

federal and state agencies to make additional notifications regarding incidents meeting established trigger

criteria (NRC, 2012).

When an oil spill or other type of spill occurs at CNC, the tenant (e.g., Detyens Shipyards) notifies the

NRC by phone, and the NRC subsequently notifies the appropriate Federal On-Scene Coordinator, as

well as agencies such as USACE, SCDHEC, and South Carolina Department of Natural Resources

(SCDNR). The notified agencies then analyze the information and respond in accordance with

established spill countermeasures (NRC, 2012). Since deactivating the Charleston Naval Base in 1996,

the Navy no longer maintains oil spill logs. Instead, spill data that collected by the NRC is shared with

cooperating state and federal agencies but is available to the general public only under the Freedom of

Information Act.

Most spills within Charleston Harbor are less than 50 gallons and are typically diesel fuels (USACE,

2006). Occasionally, however, large spills occur due to sinkings, groundings or fires. The largest spill in

recent years occurred on September 30, 2002, when approximately 12,500 gallons of No. 6 heavy fuel oil

were accidentally discharged into the Cooper River and Charleston Harbor from the M/V Ever Reach, a

961-foot long container ship (SCDNR et al., 2012). Released oil was found over approximately 30 linear

miles of shoreline, and was concentrated in several areas, including the portion of CNC Zone J shown on

Figure 1-3 as AOCs 691 and 692. Response actions were carried out by Evergreen International (the

owner of the M/V Ever Reach), the U.S. Coast Guard, and SCDHEC, with participation and assistance
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from other agencies. The response effort included actions such as protective booming, and oil

containment and partial removal from some shoreline areas, especially from beaches, man-made

structures, and areas where pooling occurred (SCDNR et al., 2012). Estimates of the actual amount of oil

removed are not available (SCDNR et al., 2012), and no information was found describing cleanup

actions conducted in Zone J.

1.3.3 Previous Investigations

Investigations of AOCs and SWMUs near the CNC shoreline have generated useful information regarding

site-related contaminants of potential concern (COPCs), nature and extent of contamination, and the

potential for contaminant migration to Zone J. For some of the larger investigations, however, it was not

uncommon for months or even years to separate zone-specific sampling programs, which affected the

sequence of data availability for use during the Zone J investigation. Before the scope of the Zone J RFI

was defined as the assessment of the surrounding water bodies, several of the earlier site investigations

included small-scale, offshore sampling. This added to the complexity of the Zone J data set. In addition,

water quality parameters such as temperature, dissolved oxygen, salinity, pH, and total suspended solids

change constantly with the tide, season, and river flows, and can affect contaminant concentrations.

Therefore, the BCT proceeded with a comprehensive Zone J investigation to ensure a consolidated data

set for the water bodies. Table 1-1 and the remainder of this section summarize previous investigations

and BCT decisions pertaining to Zone J.

Preliminary Results of Zone J Sampling (December 1997)

The Navy completed preliminary sampling of Zone J water bodies in September 1997. In a technical

memorandum entitled Preliminary Results of Zone J Sampling (EnSafe, 1997), the Navy presented the

investigative approach, sampling protocols, and analytical results. The technical memorandum also

provided a preliminary list of COPCs in Zone J sediments and surface waters, and a map of COPC

distributions. Numerous investigations of upland AOCs and SWMUs were ongoing when the 1997

Zone J sampling was conducted, and since results from those investigations were not yet available, no

attempts were made to correlate Zone J surface water and sediment COPCs and potential CNC sources.

A technical subcommittee of the BCT met in January 1998 to discuss the EnSafe (1997) technical

memorandum. The subcommittee determined that the available data were inconclusive because:

(1) available data could not be linked to CNC, (2) the Zone J water bodies had not been confirmed as

depositional areas for CNC contamination, and (3) characterization of potential impacts from potential

upstream contaminant sources was lacking. Based on the lack of information on river dynamics and

upstream non-Navy contaminant sources, the BCT determined that a river dynamics study should be

conducted to examine river flows and tidal influences.
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Zone J Draft RFI Report – Part One (April 2000)

The Navy submitted the Zone J Draft RFI Report - Part One (EnSafe, 2000) which included a Screening

Level Ecological Risk Assessment (SLERA) using the preliminary results of Zone J sampling and the

protocols outlined in Ecological Risk Assessment Guidance for Superfund: Process for Designing and

Conducting Ecological Risk Assessments (USEPA, 1997c). The SLERA included a screening-level

problem formulation, conceptual model, ecological effects evaluation, exposure estimates, and risk

calculations. Effects Range-Median (ERM) quotients were also calculated in the SLERA to estimate the

cumulative toxic effects that Zone J sediment contaminants could have on benthic organisms

(i.e., invertebrate organisms that live on or in sediment).

The EnSafe (2000) report included reviews of contaminant transport discussions from relevant RFI

reports of upland sites at CNC, and evaluated potential migration pathways. The reviews and evaluations

were not intended to confirm linkages between CNC sites and Zone J; instead they were meant to initially

evaluate possible connections suggested by available chemical data, drainage features, and the storm

sewer system. The report concluded that sediment samples from locations along the dry-docks had the

highest ERM quotients, suggesting that sediments from those locations were toxic to sediment-dwelling

organisms. However, ERM quotients in most sediment samples from Zone J were low, and at values

associated with minimal toxicity.

Regulatory agency reviewers indicated the need for the Zone J RFI to include a more in-depth evaluation

of linkages between CNC sites and Zone J, including a thorough evaluation of potential contaminant

migration pathways. A clearer determination of reference (background) chemical data was also

requested along with calculations of mean ERM quotients for reference samples to better define regional

baseline toxicity.

BCT Meetings (July and August 2000)

In the July 2000 BCT meeting, SCDHEC presented six primary goals for the Zone J RFI:

 Develop an understanding of the nature and extent of COPCs in Zone J water bodies.

 Determine whether Zone J COPCs were correlated with CNC contaminant sources.

 Select sampling locations corresponding to potential release points.

 Establish trends in the data.

 Establish background levels of chemicals.

 Perform an ecological risk assessment.
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On August 30, 2000, the Navy presented a strategy for identifying sites at CNC that could potentially

affect contaminant migration in the Zone J water bodies. The strategy included the development of

migration pathway conceptual models to determine potential source identification and migration pathways

between the sources and the Zone J water bodies. Based on this strategy, three primary scenarios were

subsequently evaluated to determine if a contaminant released from a site at CNC could migrate to

Zone J:

 Scenario 1: Transport to Zone J via Storm Water Drainage Pipeline

 Scenario 2: Overland Transport to Zone J via Sheet Flow

 Scenario 3: Transport to Zone J via Groundwater to Surface Water Discharge

Each upland site at CNC potentially associated with Zone J underwent a thorough migration pathway

analysis to identify CNC sites that might be adversely impacting Zone J and to identify those that lacked

sufficient data for complete migration analysis (i.e., data gaps). The standardized migration scenario

checklist included site-related information from pertinent RCRA facility assessments and investigations,

corrective measures studies, remedial actions, or other reports, and information regarding drainage basin

and storm water sewer line configuration. The resulting evaluations of drainage basins and upland sites

determined that data gaps existed predominately in the storm water migration pathway (Scenario 1),

leading the BCT to conclude that storm water effluent data were needed from relevant drainage basins.

BCT Meeting (May 2001)

At the May 2001 BCT meeting, EnSafe presented the conceptual approach for collecting storm water

effluent samples from CNC and from non-point-source reference locations offsite. The BCT approved the

approach, and decided that a scoping package incorporating comments from SCDHEC would be

presented to the team prior to submittal of a Point of Entry Effluent Sampling Work Plan. The scoping

package was presented at the August 2001 BCT meeting, where a consensus was reached that samples

should be collected from reference locations on base that were not influenced by AOCs or SWMUs, if

possible.

Zone J Point of Entry Work Plan (September 2001)

The Zone J Point of Entry Work Plan (EnSafe, 2001) was generated to address potential data gaps

identified during the analyses of migration pathways and upland source linkages of the CNC storm water

sewer system.

The work was based on the following topics relevant to Zone J:
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 Hazardous waste management history at CNC

 Associated estuary system and possible sources of pollution

 Upland zone investigations

 CNC storm water system

 Excursion zones around Charleston Harbor

The Zone J Point of Entry Work Plan (EnSafe, 2001) described a sampling strategy for the collection of

storm water runoff data that would be adequate to accomplish the following:

 Characterize the storm water runoff from listed RCRA sites throughout the CNC.

 Define contaminant migration pathways and potential receptors (onsite and offsite, where applicable).

 Define the nature and extent of contamination.

 Characterize reference values.

 Identify storm water COPCs.

Evaluation of Reference Values of Off-Site Locations for Zone J Storm Water Effluent Evaluation
Report at CNC (May 2002)

In accordance with the Zone J Point of Entry Work Plan (EnSafe, 2001), storm water samples were

collected from 18 non-point source locations in local watersheds not influenced by CNC (EnSafe, 2002).

The resulting storm water data represented naturally occurring conditions and/or were associated with

anthropogenic activities. The data were used to represent reference (background) storm water values,

and were subsequently used in Zone J ecological risk assessments to determine contaminants that were

attributable to CNC-related activity. The EnSafe (2002) report is included herein as Appendix A.

Storm Water Effluent Evaluation Reports (July 2003)

The Zone J RFI Storm Water Effluent Evaluation Report (EnSafe, 2003a) and the Zone J RFI Storm

Water Effluent Evaluation Report Addendum (EnSafe, 2003b), which are included in this report as

Appendix B and Appendix C, respectively, compared storm water data from CNC drainage basins to

storm water reference data and surface water screening criteria. The Zone J RFI Storm Water Effluent

Evaluation Report (EnSafe, 2003a) focused on CNC outfalls associated with Noisette Creek and Shipyard

Creek. The Zone J RFI Storm Water Effluent Evaluation Addendum (EnSafe, 2003b), focused on CNC

outfalls associated with the Cooper River. The two reports also evaluated upland surface soil data,

groundwater data, environmental incident reports, and sewer cross-connect reports to determine COPCs

for further evaluation and linkages to CNC sites. The evaluations were guided by the layout of CNC

drainage basins. Ninety-eight drainage basins have been identified at CNC, 68 of which are associated

with a SWMU or AOC. A watershed-based approach that evaluates all potential sources within a
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drainage basin was considered more appropriate than a site-by-site assessment. Using this approach,

multiple sites located within a common drainage basin (as defined by surface water drainage maps) and

with a single known storm water outfall (point source) were consolidated and assessed simultaneously.

Conversely, if several smaller drainage basins were within a single large AOC or SWMU, they were

combined for evaluation. The two reports identified several potential storm water COPCs in 10 drainage

basins that discharge to Zone J. Appendix D summarizes storm water drainage basins, potential storm

water COPCs, and upland linkages that warranted further investigation.

The EnSafe (2003a) report also presented a comprehensive evaluation of the dynamic nature of the

Charleston Harbor Estuary and how it relates to the fate and transport mechanisms of CNC-related

constituents in Noisette Creek, Shipyard Creek, and the Cooper River. Factors such as tides, freshwater

inflow, and bathymetry affect estuarine hydrodynamics, so it was important to identify the area in which

tidal mixing could disperse contaminants discharged from the CNC, and conversely, the area from which

non-CNC contaminants could disperse to CNC. With this in mind, hydrodynamic modeling was

conducted and a tidal excursion zone was described for CNC. The net horizontal distance travelled by a

hypothetical particle in the water at a point during a tidal cycle of one flood and one ebb defines the tidal

excursion zone for that point. During a tidal cycle, a particle released at CNC at the start of an incoming

tide can travel upstream for six hours, which equates to about 4.5 miles upstream. Similarly, a particle

released at the start of an outgoing tide can travel downstream for six hours, reaching the entrance of

Charleston Harbor. In addition, a particle released at CNC can be transported into the Wando and Ashley

Rivers by the tides, with the limits of upstream transport being about five miles. The tidal excursion zone

extends up the entire length of Shipyard and Noisette Creeks. Thus, some contaminants released from

CNC can be flushed out of the harbor during one tidal cycle, and some contaminants released from CNC

can be transported into the Wando and Ashley Rivers. Conversely, the Zone J water bodies can be

receptors of contaminants from numerous remote locations in the Ashley and Wando Rivers and

Charleston Harbor. The hydrodynamic evaluation was included in Section 7 of the EnSafe (2003a) report

(see Appendix B) and was summarized in a power point presentation (ECT, 2003), which is included

herein as Appendix E.

SLERA Progress Reports for Noisette Creek, Shipyard Creek, and Cooper River (August 2003)

SLERAs for Noisette Creek, Shipyard Creek, and Cooper River were submitted in 2003 in the form of

technical memorandum progress reports (EnSafe, 2003c; 2003d; 2003e). Although all three water bodies

are part of the Cooper River watershed, they differ in size, flow, and level of near-shore industrialization.

Therefore, storm water and sediment data collected from each water body were evaluated separately.

The SLERAs identified sediment and storm water COPCs in each water body that may pose ecological

risks. The three “technical memorandum progress reports” did not purport to be final risk assessments,

did not include conclusions, and noted that additional information on the groundwater-to-surface water
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and soil-to-surface water (overland sheet flow) pathways were needed. The SLERAs for Noisette Creek

(EnSafe, 2003c), Shipyard Creek (EnSafe, 2003d) and Cooper River (EnSafe, 2003e) are included herein

as Appendices F, G, and H, respectively.

Zone J Technical Memorandum: Evaluation of Potential for Contaminant Runoff from Various
SWMUs and AOCs via Sheet Flow Runoff (November 2003)

As discussed previously [see “BCT Meetings (July and August 2000)”], the overall Zone J evaluation

strategy involves the assessment of three potential migration scenarios through which a contaminant

released from an upland site (SWMU or AOC) at the CNC could migrate to Zone J. The CH2MHill, Inc.

(CH2MHill) (2003) memorandum addressed Scenario 2: Overland Transport to Zone J via Sheet Flow.

This scenario applies to those portions of CNC that are not served by the storm water sewer system and

contain SWMUs or AOCs.

The CH2MHill (2003) evaluation identified seven areas at the CNC where storm water sheet flow runoff

could cause migration of contaminants into Zone J. To assess the migration potential via the sheet flow

pathway, surface soil samples in each of these areas were evaluated using a conservative two-phased

approach. The first phase involved the comparison of surface soil analytical data to sediment screening

values and background (reference) data. The second phase included the evaluation of fate and transport

factors and other aspects (e.g., type of land cover present, general topography) that influence whether

surface soil could migrate via sheet flow. The evaluation concluded that none of the seven areas had

levels of contamination that were likely to cause unacceptable impacts to the Zone J water bodies via

storm water sheet flow runoff (see Appendix I).

Technical Memorandum: Linkage between Charleston Naval Complex Upland AOCs/SWMUs to
Analytical Data from Sediment Samples Collected During the Zone J RFI (May 2004)

The EnSafe (2004) technical memorandum (Appendix J) presented ecological evaluations for media

sampled during the Zone J RFI and assessed the potential for upland source linkages to Zone J sediment

contamination. Storm water effluent, surface water, soil, groundwater, and sediment data were

evaluated. Hazard quotients and ERM quotients were calculated to evaluate the adverse effects of

chemical mixtures in sediment. Mean ERM quotients for each sample were calculated by summing the

concentration of each chemical divided by the ERM for that chemical, then dividing the sum of ERM

quotients by the total number of ERMs evaluated. This methodology generated four categories that were

used to predict the likelihood of toxicity to benthic receptors at each sediment sample location:
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 Category 1: Mean ERM quotient less than 0.1; no Effects Range-Low (ERL) values exceeded;

sediments least likely to be toxic.

 Category 2: Mean ERM quotient between 0.11 and 0.5; one to five ERMs exceeded.

 Category 3: Mean ERM quotient between 0.51 and 1.5; six to ten ERMs exceeded.

 Category 4: Mean ERM quotient greater than 1.5; more than 10 ERMs exceeded; high probability of

sediment toxicity.

The EnSafe (2004) technical memorandum further evaluated each of the Category 3 and 4 sample

locations to determine if the chemicals that exceeded their individual ERM concentrations could be linked

to upland sources at CNC. All three previously identified migration pathways (transport to Zone J via

storm water drainage pipeline, overland transport to Zone J via sheet flow, and transport to Zone J via

groundwater to surface water discharge) were evaluated to determine if such a linkage existed.

The BCT, in evaluating the results of the EnSafe (2004) technical memorandum, identified the following

issues that contributed to uncertainties regarding the results of the evaluation:

 Background sediment samples had never been collected; therefore sediment data could not be

compared to background reference values

 All storm water data were collected after Navy operations ceased in 1996. Thus, screening criteria

exceedances could not be conclusively tied to Navy operations.

 The data evaluated in the technical memorandum represented samples collected as far back as the

mid-1990s; some as early as 1993.

 Areas already remediated eliminate on-going potential for contamination to Zone J.

Based on the results of the investigations conducted up to that time, and particularly on the results of the

SLERA progress reports and the EnSafe (2004) technical memorandum, and considering the issues

noted above, the BCT concluded that the potential for significant risk existed at five areas with elevated

ERM quotients and CNC source linkages. The five areas consisted of three locations in the Cooper

River, one location in Shipyard Creek and one location in Noisette Creek. Each of these five locations

had been previously sampled, but due to the time lapse since the previous collection efforts, additional

sampling of sediment would be conducted. Other locations within Zone J were considered to represent
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areas of insignificant risk or areas with contamination that was not linked with CNC sources. The BCT

also decided that sediment samples would be collected and analyzed to generate background reference

values for the Cooper River and Charleston Harbor.

Zone J Sediment Sampling Report (May 2006)

In accordance with the BCT’s decisions (see preceding paragraph), sediment samples were collected

from 15 locations in December 2005 (Spectra Tech, 2006) following protocols described in the Zone J

Sampling and Analysis Plan (Spectra Tech, 2005). Ten of the 15 locations had been pre-approved by

SCDHEC and SCDNR representatives as locations representing regional baseline (reference)

concentrations of naturally occurring inorganic constituents and widespread organic constituents such as

polycyclic aromatic hydrocarbons (PAHs) and pesticides. The 10 baseline samples were collected in

various locations within the Cooper River and Charleston Harbor. The other five samples collected in

December 2005 were from the locations having elevated ERM quotients and CNC source linkages (see

preceding paragraph). The analytical results of the December 2005 sampling event were summarized in

Table 3-1 (reference samples) and Table 3-2 (CNC samples) of the Spectra Tech (2006) report; the entire

report is included here as Appendix K.

Analytical results for the five CNC samples collected in December 2005 showed that concentrations of

most inorganics in the three Cooper River samples had increased since the initial sampling event in

November 1995, while concentrations of most inorganics at Shipyard and Noisette Creek locations had

decreased since initial sampling in 1994 and 1997.

Method detection limits (MDLs) exceeded ecological screening values for numerous analytes [particularly

pesticides, polychlorinated biphenyls (PCBs), and PAH compounds] in the five CNC samples collected in

December 2005 (see Appendix K, Table 3-2). The elevated MDLs made it impossible to draw

conclusions regarding sediment-related ecological risk. Therefore, the BCT determined that collection

and analysis of additional sediment samples (with sufficiently low detection limits) were required to

address this situation.

Quality Assurance Project Plan for Supplemental RFI at Zone J (March 2008)

A Quality Assurance Project Plan (QAPP) (TtNUS, 2008) was generated to address the collection and

analysis of sediment samples from the five aforementioned CNC locations with elevated ERM quotients

and CNC source linkages. The five locations were 054M0001, 556M0005, and 556M0007 in the Cooper

River, NOIM0004 in Noisette Creek, and 009M0004 in Shipyard Creek (Figure 1-4). The QAPP specified

that sediment samples from these five locations would be analyzed for semivolatile organic compounds

(SVOCs), pesticides, PCBs, metals, and total organic carbon. The QAPP provided quantitation limits that
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would be needed to evaluate the data and specified analytical methods that would be used to achieve the

necessary sensitivity in laboratory analysis of the sediment samples. The QAPP (included here as

Appendix L) also provided details on the human health risk assessment methodology and ecological risk

assessment methodology to be used in the Supplemental RFI for Zone J.

As mentioned above, the March 2008 QAPP specified that sediment samples collected in April 2008

would be analyzed for SVOCs, pesticides, PCBs, and metals. The BCT’s selection of these compounds

for further evaluation in sediment was based on the results of numerous investigations conducted prior to

2008 (Table 1-1). Samples collected in 2008 were not analyzed for compounds such as volatile organic

compounds and dioxins and furans because, by 2008, these compounds had been eliminated as COPCs.

Regarding dioxins and furans, for example, these compounds were analyzed in approximately 10 percent

of soil and groundwater samples collected early in the investigations of AOCs and SWMUs located in

drainage basins that discharge to Zone J. Tables in Section 6 of the previously described Zone J RFI

Storm Water Effluent Evaluation Report, included herein as Appendix B, indicate that in sampling events

conducted between 1995 and 2000, dioxins and furans were analyzed in samples collected at SWMU 39

(soil and groundwater), SWMU 42 (soil), AOC 505 (soil), SWMU 44 (soil and groundwater), AOC 700

(soil), SWMU 47 (soil and groundwater), AOC 516 (soil and groundwater), AOC 670 (soil), AOC 637 (soil

and groundwater), AOC 706 (soil), SWMU 3 (soil and groundwater), and SWMU 11 (soil). These AOCs

and SWMUs are located within drainage basins associated with Noisette Creek or Shipyard Creek

(EnSafe, 2003a). The Zone J RFI Storm Water Effluent Evaluation Addendum (EnSafe, 2003b), presents

similar dioxin-related information for AOCs and SWMUs in drainage basins associated with the Cooper

River. A technical memorandum entitled Proposed Approach for Addressing Dioxin (TEQ) in Soils at

CNC Sites (included in Appendix I of this report), was presented to the CNC BCT in 2002 (CH2MHill,

2002). The technical memorandum summarized dioxin/furan data, expressed as

2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) toxic equivalency (TEQ) concentrations, for over 500 samples

of surface soil and subsurface soil collected from CNC sites and background areas. All TEQ results were

less than the USEPA policy-based target soil cleanup level of 1 µg/kg for unrestricted land use.

Basewide TEQ concentrations in surface soil averaged 11.6 ng/kg (0.0116 µg/kg) and basewide TEQ

concentrations in subsurface soil averaged 5.2 ng/kg (0.0052 µg/kg) (CH2MHill, 2002). Dioxins/furans

have not been final chemicals of concern (COCs) at any CNC sites, and remedial actions based on

dioxins/furans have not been conducted at any CNC sites.

The BCT, after evaluating the EnSafe (2003a; 2003b) reports and the CH2MHill (2002) memorandum,

determined that analyses of sediments at Zone J for dioxins and furans were not necessary based on the

lack of upland sources of these compounds. Therefore, laboratory analyses of sediment samples

collected in April 2008 did not include dioxins and furans. The Navy has worked closely with SCDHEC,

USEPA, and other Natural Resource Trustees throughout the investigations, and the QAPP (TtNUS,
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2008), which specified that sediment samples collected in April 2008 would be analyzed for SVOCs,

pesticides, PCBs, and metals, was approved by the CNC BCT after being submitted to SCDHEC,

USEPA, and other Natural Resource Trustees for review and approval.

1.4 DREDGING

The shipping channels of Charleston Harbor have been dredged since colonial times to maintain

adequate depths for shipping activities. The USACE maintains Charleston Harbor's navigation channels,

turning basins, and access channels. The CNC Redevelopment Authority (RDA) conducts maintenance

dredging between the main channel and the piers at CNC. Section 1.10 of EnSafe’s (2003a) Zone J RFI

Storm Water Effluent Evaluation Report (see Appendix B) provides a history of dredging activities in

Charleston Harbor, including Shipyard Creek and the Cooper River.

Dredging is used to maintain a depth in the main shipping channels of 45 feet at mean low water (MLW).

Mean low water is 2.6 feet below mean sea level. The areas around the piers at CNC are dredged to a

depth of 36-37 feet. The frequency of dredging is variable, since dredging is conducted on an as-needed

basis, but personnel at CNC state that dredging is conducted, at a minimum, every few years.

The downstream portion of Shipyard Creek is considered a navigable water body and is maintained to a

depth of 45 feet to give large ships access to ship maintenance service piers. This portion of Shipyard

Creek is dredged annually or as needed. The three locations at which Shipyard Creek sediment samples

were collected in April 2008 were approximately 0.7 mile upstream of the area that is periodically

dredged. Dredging is not conducted in Noisette Creek. Thus, the areas where Shipyard Creek and

Noisette Creek samples were collected in April 2008 are not dredged.

Tetra Tech was informed by USACE that more detailed information regarding dredging activities at CNC

cannot be made available except by formal request through the Freedom of Information Act. However, a

comparison of Figure 1-4 of the EnSafe (2003a) report (see Appendix B of this RFI) to Figure 1-4 of this

RFI report indicates that Cooper River sediment sampling locations 054M0001, 556M0007, and

556M0005 are within the area shown in Figure 1-4 of the EnSafe (2003a) report as “Naval Base

Maintenance Dredging.”

In summary, areas from which Shipyard Creek samples and Noisette Creek samples were collected in

April 2008 are not dredged, while areas from which Cooper River samples were collected in April 2008

are regularly dredged.
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1.5 RFI REPORT ORGANIZATION

This report is divided into nine sections. Section 1.0, Introduction, provides historic information about

CNC and Zone J in particular. Section 2.0, Environmental Setting, provides geological and geographical

information about Zone J. Section 3.0, Investigation Summary, summarizes the sediment sampling

program conducted in April 2008. Section 4.0, Nature and Extent of Contamination, addresses the nature

and extent of site contamination. Section 5.0, Chemical Fate and Transport Analysis, is a reference-like

section describing the chemical and physical properties of the analytes detected at Zone J. Section 6.0,

Baseline Human Health Risk Assessment (HHRA), and Section 7.0, ERA, present the methodology and

results of the human health and ecological risk assessments, respectively. Section 8.0 presents

conclusions and recommendations regarding site-related risks for Zone J. Appendices A through Q

provide copies of pertinent historical reports, documentation for the April 2008 sampling, and

supplemental information to facilitate the evaluation of results. Appendix R provides the HHRA and ERA

for AOC 695, which was investigated as part of Zone K (Clouter Island). SCDHEC and SCDNR

comments and Navy responses on the RFI Report for Zone J, Revision 1 dated November 2011, and

Revision 2 dated September 2012, are provided in Appendix S.
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SUMMARY OF PREVIOUS REPORTS AND NOTABLE BCT MEETINGS
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CHARLESTON NAVAL COMPLEX
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Title Source and
Date of Report

Submitted
to

SCDHEC?
Finalized? Summary and Pertinent Information(1)

Preliminary Results of
Zone J Sampling(2) EnSafe, 1997 Unknown Unknown

Presented the investigative approach, sampling protocols, and
analytical results of initial sampling; identified preliminary COPCs in
Zone J sediments and surface waters; mapped COPC distributions.

Zone J Draft RFI Report -
Part One(2) EnSafe, 2000 Yes Unknown

Reviewed contaminant transport/migration pathways and conducted a
SLERA. Sediment samples from locations along the dry-docks had
the highest ERM quotients. ERM quotients in most samples from
Zone J were low, suggesting minimal toxicity.

BCT decided that evaluations of linkages between CNC sites and
Zone J were needed, along with more thorough reference
(background) chemical data.

August 2000 BCT Meeting - - -

Three primary scenarios were identified to determine if a contaminant
released from a site at CNC could migrate to Zone J:
Scenario 1: Transport to Zone J via storm water drainage pipeline
Scenario 2: Overland transport to Zone J via sheet flow
Scenario 3: Transport to Zone J via groundwater to surface water
discharge.

May 2001 BCT Meeting - - -
Conceptual approach for collecting storm water effluent samples from
CNC and from non-point-source reference locations offsite was
approved.

Zone J Point of Entry Work
Plan(2) EnSafe, 2001 Unknown Unknown

Sampling strategy developed for collection of storm water runoff data
to define contaminant migration pathways and potential receptors,
nature and extent of contamination, characterize reference values, and
identify storm water COPCs.
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Title Source and
Date of Report

Submitted
to

SCDHEC?
Finalized? Summary and Pertinent Information(1)

Evaluation of Reference
Values of Off-Site Locations
for Zone J Stormwater
Effluent Evaluation Report
at CNC

EnSafe, 2002 Yes Unknown Storm water samples collected from 18 locations were determined to
represent reference (background) storm water values.

Storm Water Effluent
Evaluation Reports

EnSafe, 2003a
EnSafe, 2003b Yes Unknown

Compared CNC storm water data to storm water reference data and
surface water screening criteria, and evaluated upland surface soil
data, groundwater data, environmental incident reports, and sewer
cross-connect reports to determine COPCs for further evaluation and
linkages to CNC sites. Also presented a comprehensive evaluation of
Charleston Harbor hydrodynamics.

SLERA Technical
Memorandum Progress
Reports.

EnSafe, 2003c
EnSafe, 2003d
EnSafe, 2003e

Yes Unknown

SLERAs for Noisette Creek, Shipyard Creek, and Cooper River
identified sediment and storm water COPCs. Reports did not include
conclusions; stated that additional information on the groundwater-to-
surface water and soil-to-surface water (overland sheet flow) pathways
were needed.

Zone J Technical
Memorandum: Evaluation
of Potential for Contaminant
Runoff from Various
SWMUs and AOCs via
Sheet Flow Runoff

CH2MHill, 2003 Unknown Unknown

Evaluated overland transport of soil contaminants to Zone J via sheet
flow runoff. Evaluated surface soil data, fate and transport factors,
surface cover present, general topography. Concluded that soil
contamination was not expected to cause significant impacts to Zone J
water bodies via sheet flow.
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Title Source and
Date of Report

Submitted
to

SCDHEC?
Finalized? Summary and Pertinent Information(1)

Linkage between
Charleston Naval Complex
Upland AOCs/SWMUs to
Analytical Data from
Sediment Samples
Collected During the Zone J
RFI

EnSafe, 2004 Unknown Unknown

Determined the potential for upland source linkages to Zone J
sediment contamination. Evaluated storm water effluent, surface
water, soil, groundwater, and sediment data. Generated four
categories of ERM quotients to rank the likelihood of toxicity to benthic
organisms at sediment sample locations.

Based on the results of the investigations conducted up to that time,
and particularly on the results of the SLERA progress reports and the
linkage document, and considering various data uncertainties, the
BCT concluded that the potential for significant risk existed at five
locations with elevated ERM quotients and CNC source linkages
(three locations in Cooper River, one location in Shipyard Creek and
one location in Noisette Creek). Due to the time lapse since the
previous collection efforts, additional sediment sampling needed at the
five locations. Other locations within Zone J were considered to
represent areas of insignificant risk or areas with contamination that
was not linked with CNC sources. BCT also decided that sediment
samples would be collected and analyzed to generate background
reference values in Cooper River and Charleston Harbor.

Zone J Sediment Sampling
Report

Spectra Tech,
2006 Yes Yes

Provided results of sediment samples collected from 15 locations in
December 2005. Ten sample locations represented background
(reference) locations. The other five locations were those previously
identified as having elevated ERM quotients and CNC source
linkages. MDLs exceeded ecological screening values for numerous
analytes, preventing conclusions regarding sediment-related
ecological risk. BCT determined that collection and analysis of
additional sediment samples (with adequately low detection limits)
would be conducted.



TABLE 1-1

SUMMARY OF PREVIOUS REPORTS AND NOTABLE BCT MEETINGS
ZONE J

CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

PAGE 4 OF 4

Title Source and
Date of Report

Submitted
to

SCDHEC?
Finalized? Summary and Pertinent Information(1)

Quality Assurance Project
Plan for Supplemental RFI
at Zone J

Tetra Tech,
2008 Yes Yes

QAPP generated to address the collection and analyses of sediment
samples from the five CNC locations with elevated ERM quotients and
CNC source linkages; provided quantitation limits that would be
needed to evaluate the data; provided details on the human health risk
assessment methodology and ecological risk assessment
methodology to be used in the Supplemental RFI for Zone J.

Notes:
(1) See Section 1.3.3 for details regarding the reports and BCT meetings.
(2) Report not available in Navy database; information taken from EnSafe (2003a)
Abbreviations:
AOC: Area of Concern
BCT: Base Realignment and Closure (BRAC) Cleanup Team
CNC: Charleston Naval Complex
COPC: Contaminant of Potential Concern
ERM: Effects Range Median
MDL: Method Detection Limit
QAPP: Quality Assurance Project Plan
RFI: Resource Conservation and Recovery Act (RCRA) Facility Investigation
SCDHEC: South Carolina Department of Health and Environmental Control
SLERA: Screening Level Ecological Risk Assessment
SWMU: Solid Waste Management Unit



DRAWN BY DATE

CHECKED BY DATE

REVISED BY DATE

SCALE

K. MOORE 07/02/07

G. POPE 09/27/12

S.PAXTON 09/27/12

AS NOTED

CONTRACT NUMBER

APPROVED BY

APPROVED BY

DATE

DATE

FIGURE NO. REV

1

___

___

___

___

FIGURE 1-1

CHARLESTON NAVAL COMPLEX VICINITY MAP

NORTH CHARLESTON, SOUTH CAROLINA

CTO 017

PGH  P:\GIS\CHARLESTON_CNC\MAPDOCS\MXD\ZONE_J_SITE_VICINTY.MXD 09/27/12  SP

³

Legend

CNC Boundary

1 0 10.5

Miles



#*

#*

#*

#*

#*

#0

#0

#0

#0

#0

#0

#0

#0

#0

#0

#0#0#0
#0

#0#0#0#0

#0#0

#0#0#0#0#0#0#0#0#0#0#0#0#0#0#0#0#0#0#0#0#0#0#0#0#0#0#0

#0#0#0

NOISETTE
CREEK

COOPER RIVER

S
H
IP

Y
A

R
D

 C
R

E
E

K
NOIM004

044GW004

044GW005

044GW006 044GW007

009M0004

556M0007

556M0005

054M0001

BSLM0007

BSLM0006

BSLM0008

BSLM0010

BSLM0005

BSLM0004

BSLM0003

BSLM0009

BSLM0002

BSLM0001 ³
PGH  P:\GIS\CHARLESTON_CNC\MAPDOCS\MXD\ZONE_J_SITE_PLAN.MXD 09/27/12  SP

4,000 4,0000

Feet

ZONE J SITE PLAN

CHARLESTON NAVAL COMPLEX

NORTH CHARLESTON, SOUTH CAROLINA

DATE

AS NOTED

SCALE

DATECHECKED BY

DRAWN BY

K. MOORE 07/02/07

G. POPE 09/27/12

DATEREVISED BY

S. PAXTON 09/27/12

CONTRACT NUMBER

0

APPROVED BY

REVFIGURE NO.

APPROVED BY

DATE

DATE

1284

__ __

CTO NUMBER

104

FIGURE 1-2

__ __

Legend

#*
Previous Sediment Sample
Locations for Resampling

#0 Baseline Sediment Sample

CNC Boundary

Note: Imagery obtained from the ESRI World
Imagery map service layer from ArcGIS Online.



NOISETTE
CREEK

AOC 517

AOC 555

COOPER RIVER

S
H

IP
Y
A
R

D
 C

R
E
E
K

AOC 556

AOC 557

³
PGH  P:\GIS\CHARLESTON_CNC\MAPDOCS\MXD\ZONE_J_CONTAMINATED_AREAS.MXD 09/27/12  SP

1,500 1,5000

Feet

AREAS OF CONCERN (AOCs) ALONG ZONE J

WHERE FINAL DECISIONS HAVE NOT BEEN MADE

CHARLESTON NAVAL COMPLEX

NORTH CHARLESTON, SOUTH CAROLINA

DATE

AS NOTED

SCALE

DATECHECKED BY

DRAWN BY

J. ENGLISH 08/21/12

G. POPE 09/27/12

DATEREVISED BY

S. PAXTON 09/27/12

CONTRACT NUMBER

0

APPROVED BY

REVFIGURE NO.

APPROVED BY

DATE

DATE

1284

__ __

CTO NUMBER

017

FIGURE 1-3

__ __

Note: Imagery obtained from the ESRI World
Imagery map service layer from ArcGIS Online.

Legend

AOC 691

AOC 692

Other Areas of Concern

CNC Boundary



#*

#*

#*

#*

#*

#*

#*

#*#*

NOIS
ETTE C

REEK

COOPER RIVER

S
H

IP
YA

R
D

 C
R

E
E

K

NOIM0011 NOIM0012

009M0016

009M0017

NOIM0004

009M0004

556M0007

556M0005

054M0001

³
PGH  P:\GIS\CHARLESTON_CNC\MAPDOCS\MXD\ZONE_J_SEDIMENT_LOCS.MXD 09/27/12  SP

1,500 1,5000

Feet

ZONE J SEDIMENT SAMPLE LOCATION MAP

CHARLESTON NAVAL COMPLEX

NORTH CHARLESTON, SOUTH CAROLINA

DATE

AS NOTED

SCALE

DATECHECKED BY

DRAWN BY

K. MOORE 07/02/07

G. POPE 09/27/12

DATEREVISED BY

S. PAXTON 09/27/12

CONTRACT NUMBER

0

APPROVED BY

REVFIGURE NO.

APPROVED BY

DATE

DATE

1284

__ __

CTO NUMBER

017

FIGURE 1-4

__ __

Legend

#*
Previous Sediment Sample
Locations for Resampling

#*
Supplemental Sediment
Sample Location

CNC Boundary

Note: Imagery obtained from the ESRI World
Imagery map service layer from ArcGIS Online.



REVISION 3
MAY 2013

120910/P 2-1 CTOs 0017 and 0104

2.0 ENVIRONMENTAL SETTING

This section contains information relative to the environmental setting of Zone J. The following topics are

discussed in this section:

 Climate

 Topography

 Surface Water Drainage

 Geology

 Hydrogeology

 Hydrodynamic Evaluation

2.1 CLIMATE

The Charleston area is characterized by warm, humid summers and mild winters. The area is subject to

hurricanes between June 1 and November 30. The average temperature and precipitation data from a

30-year period, provided by the Southeast Regional Climate Center, are presented in Table 2-1.

A wind-rose indicating the prevailing wind direction for the CNC area is provided on Figure 2-1 and is

based on data collected at Charleston International Airport for a 5-year period between January 1, 1986

and December 31, 1990.

2.2 TOPOGRAPHY

The CNC is a 1,575-acre area located in North Charleston along the west bank of the Cooper River. It is

bordered to the east by the Cooper River, to the south by Shipyard Creek, to the west by Spruill Avenue,

and to the north by Hess Oil. Storm water runoff from CNC drains into the Cooper River, Shipyard Creek,

and Noisette Creek, carrying potential pollutants with it.

The general topography of the CNC area is relatively flat and low-lying. Most of the land surface slope is

less than 2 percent. The land elevation in the area ranges from 2 to 11 meter (m)-MLW, and most of the

CNC land surface lies below 3.7 m-MLW. Land use in the area is mainly heavy industrial, with

predominantly impervious surfaces. Other land uses include marshlands, grassy fields, residential, light

industrial and commercial use. The southern portion of CNC consists almost entirely of dredge spoil

material, which is generally a mixture of sands, silts, and clays.
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2.3 SURFACE WATER DRAINAGE

The storm water drainage system is divided into 98 sub-basins (EnSafe, 2003a). Some basins do not

have any drainage facilities, and in those basins, storm water runoff drains directly to receiving waters in

the form of sheet flow, or overland flow. Other basins have complex drainage systems that consist of

catchment basins, inlets, storm sewer pipes and culverts, manholes, detention ponds, flow control

structures, and outfall structures.

There are 86 known storm water outfalls at CNC. Two outfalls drain into Shipyard Creek, 15 outfalls drain

into Noisette Creek, and the remaining outfalls drain into the Cooper River. Most outfall structures are

reinforced concrete or corrugated metal pipes. Outfall structures range from 8 inches to 54 inches in

diameter.

The most common outfall pipe sizes are 18 inches and 30 inches in diameter with the majority of invert

elevations between mean high water and mean low water.

2.4 GEOLOGY

The Lower Coastal Plain of South Carolina consists of a series of sediments and partially lithified

sedimentary rocks ranging in age from the Late Cretaceous Period to the Holocene Epoch. The Coastal

Plain units strike northeast-southwest and dip seaward to the southeast (Figure 2-2) such that the

sedimentary units are thickest near the coast and thin to the northwest. The Coastal Plain deposits

thicken southward from 980 feet near the coast at the North Carolina-South Carolina border to more than

3,280 feet at the South Carolina-Georgia border (Colquhoun et al., 1983).

Figure 2-3 shows the major geological units that underlie CNC. Coastal terrace deposits form the

uppermost geologic unit at CNC. These deposits average about 30 feet in thickness and consist primarily

of sand and clay with local beds of seashells and limestone that were deposited during a series of marine

transgressions and regressions in the Pleistocene and Pliocene epochs (Aucott et al., 1987). In the

CNC area, the coastal terrace deposits are underlain by unconsolidated to weakly consolidated Holocene

to Miocene clastic sediments, which are composed of calcareous and organic-rich clays, silts, and sands

(Figure 2-3). These surficial deposits in the CNC area are commonly referred to as the Ladson

Formation. The thickness of the Ladson Formation in the CNC area ranges from a maximum of

approximately 82 feet to less than 17 feet in isolated areas.

Unconformably underlying the Ladson Formation is the phosphatized late Eocene to late Oligocene

Cooper Formation, which is composed of the Ashley and Parkers Ferry Formation (Weems and Lemon,

1993). The Cooper Formation is approximately 200 feet thick near CNC, and it is a massive, olive-
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colored, impure, fine-grained carbonate deposit of very low permeability. It consists of calcium carbonate,

phosphate, fine-grained sand and clay that were deposited in a relatively deep-water marine environment.

The Cooper deposits, which dip to the southeast at 8 to 24 feet per mile, pinch out about 20 miles north of

Charleston and thicken south of the city.

Below the Cooper Formation is a thick sequence of sedimentary units that extends to the basement

complex approximately 2,300 feet below mean sea level (msl). Mean sea level generally lies within the

Ladson Formation at CNC. This sequence of sedimentary deposits below the Cooper Formation includes

(in increasing age) the Santee Limestone (180 feet thick); the Black Mingo Group (200 feet thick); and the

Peedee, Black Creek, Middendorf, and Cape Fear formations (1,700 feet thick total) (Colquhoun

et al., 1983).

Crystalline bedrock lies below the sedimentary units near CNC Charleston and consists of diabase,

basalt, quartz, and meta-sedimentary rocks. Seismic activity that occurs within pre-Cretaceous rocks

beneath the Lower Coastal Plain indicates that active faults and fracture zones exist. The permeability of

the crystalline bedrock is lower than that of the overlying Coastal Plain sediments (Aucott et al., 1987).

2.5 HYDROGEOLOGY

The following subsections discuss general groundwater information in the area of CNC.

The Lower Coastal Plain near CNC consists of an unconfined surficial aquifer (Ladson Formation), a

confined Tertiary aquifer system (Santee Limestone and Black Mingo Group), and a confined Cretaceous

aquifer system (Pedee, Black Creek, Middendorf, Cape Fear Formations) (Colquhoun et al., 1983).

2.5.1 Hydrogeology of the Surficial Aquifer

The surficial aquifer occurs within the Ladson Formation, which consists of fine- to coarse-grained sand

and clay. It is an unconfined, laterally extensive aquifer that ranges from 17 to 82 feet thick near CNC.

This water table aquifer is recharged by infiltration of precipitation and discharges principally as seepage

into surface water bodies and secondarily via pumping. Downward migration into the underlying aquifers

is inhibited by the low permeability sediments of the Cooper Formation.

Although locally isolated higher permeability zones are found within the Cooper Formation (near Edisto

Island and Ravenal, not in the vicinity of CNC), it is considered to be a confining unit that allows virtually

no vertical migration of groundwater from the surficial aquifer to the deeper aquifer. Only a few feet of the

Ashley Formation of the Cooper Formation need to be present to effectively retard the vertical movement

of groundwater (Park, 1985).
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Groundwater depths in the surficial aquifer range from approximately 0 to 15 feet below ground surface

(bgs) across CNC, and the water table surface tends to mimic the local topography. The shallow

groundwater system discharges into the Cooper River directly or indirectly via discharge into its

tributaries.

The predominant groundwater flow direction in the CNC area is east and southeast toward the Cooper

River. Across CNC, the overall southeasterly flow direction continues; although, because the topography

is relatively flat, minor surface irregularities and stream drainage patterns produce local variations in the

shallow flow directions.

Below the surficial aquifer is the Ashley Formation of the Cooper Formation. As stated earlier, the

Cooper Formation is considered to be a low permeability confining unit that separates the surficial aquifer

from the underlying aquifers.

2.5.2 Hydrogeology and Water Quality of Deep Aquifer Systems

Underlying the Cooper Group is the Tertiary aquifer system, which is composed of the Santee Limestone

and the Black Mingo Group (sand and sandstone, limestone, and clay). These units are an approximate

400 foot thick combined near CNC (Colquhoun, et al. 1983). Groundwater flows to the east in the

Tertiary aquifer system, which is recharged by infiltration along updip outcrop areas to the west. Water

yields from wells completed in the Santee Limestone range from 200 to 500 gallons per minute (gpm).

The Black Mingo Group underlies the Santee Limestone and constitutes much of the Tertiary aquifer

system. Water yields from wells completed in the sands of the Black Mingo Group range from 58 to

660 gpm, and transmissivities range from 500 to 3,700 square feet per day for these wells. Under natural

conditions, groundwater elevations are artesian (often above the ground surface), but widely vary due to

pumping primarily and tidal fluctuations secondarily. Variations in groundwater elevations resulting from

other factors such as rainfall are obscured.

Along the Atlantic coastline in South Carolina, the water quality of the Tertiary aquifer system has been

affected by saltwater intrusion. As a result, high concentrations of chloride and sodium are present.

Calcium and bicarbonate ions are dominant, and the groundwater is extremely hard (Park, 1985).

The Cretaceous aquifer system is a confined system that is approximately 2,000 feet thick near CNC and

consists of sand and clay of the Peedee, Black Creek, Middendorf, and Cape Fear Formations. The

Cretaceous aquifer system yields water under artesian conditions because outcrop/recharge areas are far

to the west in areas of higher elevations. Typical potentiometric surface elevations range from

approximately 20 to 120 feet above msl. The predominant horizontal groundwater flow direction is toward
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the east. Well yields range from 125 to 2,000 gpm (Park, 1985). Generally, the Black Creek is the most

productive formation, and the Peedee is the least productive.

In the Lower Coastal Plain, the groundwater in the Black Creek and Middendorf Formations has a high

pH (8.0 to 9.2), high dissolved solids [greater than 500 to 2,700 milligrams per liter (mg/L)], fluoride

(greater than 4.0 mg/L), chloride (greater than 250 mg/L), and sodium (several hundred mg/L)

concentrations, and is classified geochemically as a sodium bicarbonate water. The groundwater

geochemistry in these units within the Lower Coastal Plain is the result of dissolution of carbonate

material and calcium for sodium ion exchange (Park, 1985).

2.6 HYDRODYNAMIC EVALUATION

Hydrodynamic evaluation of the Cooper River was performed by EnSafe (2003a) to determine transport

of CNC and non-CNC contaminants into Noisette and Shipyard Creeks and the Cooper River. The

evaluation determined that pollutants released into these water bodies are transported both up and down

stream with the flood and ebb tides, although there is a net downstream component towards the ocean.

The hydrodynamic evaluation is presented in Appendix B and in Appendix E.
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Source:  Southeast Regional Climate Center, sercc@dnr.state.sc.us 
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3.0 INVESTIGATION SUMMARY

This section summarizes the sediment sampling activities conducted in April 2008.

3.1 DEVIATIONS FROM THE WORK PLAN

Two deviations from the work plan (TtNUS, 2008) occurred during the field effort and are described

below.

The sample identification for two of the three sediment samples collected in Shipyard Creek did not follow

the work plan. Specifically, sample 009M001603 was supposed to be collected 50 feet upstream of

sample location 009M0004, but it was mistakenly collected 50 feet downstream of sample location

009M0004. Conversely, sample 009M001703 was supposed to be collected 50 feet downstream of

sample location 009M0004, but it was mistakenly collected 50 feet upstream of location 009M0004. In

other words, samples 009M001603 and 009M001703 were reversed relative to sample location

009M0004. The reversal of sample location identifications did not have any impact on the Zone J

investigation. Figure 1-4 of this report indicates the actual sample locations.

The work plan stated that sediment samples would to be shipped to the laboratory overnight for next day

delivery. The sediment samples were collected on April 30, 2008, and delivered later that day to the

nearest Federal Express office, where their shipping labels were clearly marked for next-day (May 1)

morning delivery. However, the sediment samples arrived at the analytical laboratory on the morning of

May 2, 24 hours later than requested. Nevertheless, personnel at the analytical laboratory confirmed that

there was ice in the coolers upon arrival and sample temperatures were acceptable (4 degrees Celsius).

Thus, this deviation (one-day late arrival at the lab) did not impact the resulting analytical data.

3.2 SEDIMENT SAMPLING

Nine sediment samples (plus one field duplicate) were collected April 30, 2008, for the current sediment

evaluation. Sample locations are shown in Figure 1-4. Five of the nine sampling locations (009M0004,

054M0001, 556M0005, 556M0007, and NOIM0004) were sampled in December 2005 and were

re-sampled on April 30, 2008. The additional four sampling locations (009M0016, 009M0017, NOIM0011,

and NOIM0012) were included to provide additional data for the ecological and human health risk

assessments. A global positioning system (GPS) unit was used to document sample locations. The

samples were collected in accordance with TtNUS Standard Operating Procedures (SOPs) and the

Zone J Quality Assurance Project Plan (TtNUS, 2008), with the exceptions described in Section 3.1.
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Sediment samples NOIM000403, NOIM001103, NOIM001203, and a field duplicate of NOIM001203 were

collected in Noisette Creek; the three sample locations were centered on location NOIM0004, which is

approximately 650 feet from the mouth of the creek (Figure 1-4). The three sediment samples collected

in Shipyard Creek (009M000403, 009M001603, and 009M001703) were centered on location 009M0004,

approximately 1.6 miles from the mouth of the creek (Figure 1-4). The three Cooper River sediment

samples (054M000103, 556M000503, and 556M000703) were collected from the same locations as in

December 2005 (Figure 1-4).

The April 2008 sediment samples were collected with a petite ponar dredge, and thus represent a depth

of 0 to about 6 inches below the sediment surface. Sediment samples in Noisette Creek and the Cooper

River were accessed by boat. The Shipyard Creek samples were accessed by wading, taking care to

approach the sample locations from downstream to minimize disturbance. The petite ponar was

decontaminated between samples in accordance with the work plan, and sample aliquots were emptied

from the ponar into decontaminated stainless steel bowls and then transferred, using decontaminated

stainless steel spoons, to laboratory-supplied sample containers immediately following collection.

Sample containers were labeled, placed in coolers, chilled with ice, and shipped via Federal Express to

Katahdin Analytical Services, Inc., Scarborough, Maine, for laboratory analyses. Quality control samples

(e.g., field duplicates, equipment rinsate blanks) were prepared and also shipped to the laboratory.

Sampling activities were documented in a site-specific field logbook and samples were transmitted under

chain-of-custody protocol to the laboratory. Photographs of the sediment sampling and copies of

sediment sample log sheets are provided in Appendices M and N.

As per the work plan (TtNUS, 2008), the sediment samples were subjected to the following laboratory

analyses:

 Target Compound List SVOCs via SW-846 8270C, with PAH and bis(2-ethylhexyl)phthalate analysis

performed in selective ion monitoring mode.

 Target Compound List pesticides and PCBs via SW-846 8081A and 8082, respectively (these

methods were modified to achieve lower detection limits).

 Target Analyte List metals via SW-846 6010B trace ICP with mercury via SW-846 7471A.

 Total organic carbon via Lloyd Kahn method.
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4.0 NATURE AND EXTENT OF CONTAMINATION

Zone J lies within Charleston Harbor and the Charleston Harbor estuary, and consists of portions of the

Cooper River, Shipyard Creek, and Noisette Creek. Charleston Harbor is the second largest container

port on the East and Gulf Coasts and the fourth largest in the nation (EnSafe, 2003a). The Charleston

Harbor Estuary is a complex tidal system that is comprised of the Cooper River, Ashley River, Wando

River, and numerous small tributaries. It encompasses more than 100 square miles of coastal

marshlands and open water habitat. Factors such as tides, freshwater inflow, and bathymetry affect

hydrodynamics in the Charleston Harbor Estuary. The dynamic nature of these factors affects the fate

and transport of CNC-related chemicals in Noisette Creek, Shipyard Creek, and the Cooper River. An

evaluation of the hydrodynamics of the Charleston Harbor Estuary was presented in the Zone J RFI

Storm Water Effluent Evaluation Report (EnSafe, 2003a) and the Zone J RFI Storm Water Effluent

Evaluation Report Addendum (EnSafe, 2003b). The evaluation showed that during a single tidal cycle, a

particle (such as a contaminant) released at CNC at the start of an incoming tide can travel about 4.5

miles upstream. Similarly, in one tidal cycle, a particle released at the start of an outgoing tide can travel

downstream to the entrance of Charleston Harbor. A particle released at CNC can be transported into the

Wando and Ashley Rivers by the tides, with the limits of upstream transport being about five miles. Thus,

contaminants released from CNC can be flushed out of the harbor during one tidal cycle, and

contaminants released from CNC can be transported into the Wando and Ashley Rivers. Conversely, the

Zone J water bodies can be receptors of contaminants from numerous remote locations in the Ashley and

Wando Rivers and other locations within Charleston Harbor.

Because estuarine systems are so dynamic, with constant tide-driven changes in water levels, currents,

and water quality, contaminant monitoring in marine and estuarine systems is typically focused on

sediments rather than surface water. Most contaminants that are released into surface water eventually

bind with particulate material, then settle and become concentrated in sediment. Higher concentrations of

chemicals in sediment (relative to surface water) aid in the detection and quantification of target analytes.

In addition, sediments integrate contaminants over time, and thus, often indicate a history of

contamination to a greater degree than surface water, especially in an estuarine water body such as

Charleston Harbor.

Water quality parameters such as temperature, dissolved oxygen, salinity, pH, and total suspended solids

change constantly with the tide, season, and flow rates. One result of these irregular variables (and

especially the changing tides and currents) in Charleston Harbor is that surface water chemical data can

be quite variable at a given location over time. This has been the case at Zone J, and although numerous

surface water samples have been collected and analyzed over the long history of the Zone J

investigation, no clear trends in surface water contamination have been identified. Overall, evaluations of
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surface water samples collected during previous investigations at Zone J have indicated that surface

water chemical concentrations at Zone J are similar to surface water concentrations throughout the

harbor, or that ecological risks posed by CNC-related chemicals in surface water are negligible. Because

of this, and since sediments integrate contaminants over time and often indicate a history of

contamination to a greater extent than surface water, the BCT, which includes representatives of

SCDHEC and other Natural Resource Trustees, decided that 2008 sampling activities would focus on

sediment. Thus, the remainder of this section discusses chemicals detected in sediment collected during

the latest round of sampling (April 2008), and compares the 2008 data to historical sediment data

collected from the same locations.

As explained in Section 1.3.3, a series of investigations at Zone J resulted in a conclusion by the BCT that

the potential for significant risk existed at five sample locations with elevated ERM quotients and CNC

source linkages. The five locations consist of three locations in the Cooper River (054M0001, 556M0005,

and 556M007), one location in Shipyard Creek (009M0004), and one location in Noisette Creek

(NOIM0004). Sediment data from these five locations are available from samples collected in 1994-1997

and 2005. Each of these locations was re-sampled in April 2008. As explained in Section 3.2, sediment

samples were also collected in April 2008 from four additional locations (009M0016 and 009M0017 in

Shipyard Creek; NOIM0011 and NOIM0012 in Noisette Creek). Thus, a total of nine sediment samples

were collected in April 2008 (three from Noisette Creek, three from Shipyard Creek, and three from the

Cooper River). The samples were analyzed for SVOCs, pesticides, PCBs, metals, and total organic

carbon. As explained in the last paragraph of Section 1.3.3, the selection of these compounds for further

evaluation in sediment was based on the results of numerous previous investigations. The analytical

results for all sediment samples collected in April 2008 are provided in Table 4-1. Data validation reports

for the April 2008 sampling event are provided in Appendix O.

4.1 NOISETTE CREEK SEDIMENT SAMPLES

Three sediment samples were collected in April 2008 from Noisette Creek. Positive detections for each

sediment sample collected in April 2008 are provided in Table 4-2. Table 4-3 provides a comparison of

results for sediment sample location NOIM0004 during the June 1997, December 2005, and April 2008

sampling events. Exceedances of Region 4 Ecological Screening Values (ESVs) and facility background

concentrations are shown in Figure 4-1.

SVOCs detected in 2008 sediment samples included numerous PAHs. Of these, benzo[a]anthracene,

benzo(a)pyrene, bis(2-ethylhexyl)phthalate (BEHP), chrysene, fluoranthene, phenanthrene and pyrene

exceeded USEPA Region 4 ESVs and/or two times the average background concentrations in sediment

samples. Benzo(a)anthracene was detected at concentrations exceeding both screening criteria at

sample locations NOIM0004 [720 microgram per kilogram (µg/kg)] and NOIM0012 (810 µg/kg).
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Benzo(a)pyrene was detected at sample locations NOIM004 (510 µg/kg) and NOIM0012 (540 µg/kg) at

concentrations exceeding the Region 4 Ecological Screening Value. BEHP was detected at one location

(NOIM0011) at a concentration of 240 µg/kg, which exceeds the USEPA Region 4 ESV of 182 µg/kg.

Chrysene was detected in all sediment samples at elevated concentrations ranging from 390 (NOIM0011)

to 670 µg/kg (NOIM0012). Flouranthene and pyrene were detected at concentrations exceeding

screening criteria in the three samples collected from Noisette Creek. Flouranthene and pyrene

concentrations ranged from 720 µg/kg to 1,500 µg/kg and 770 µg/kg to 1,200 µg/kg, respectively.

Flouranthene and pyrene concentrations have increased at sample location NOIM0004 since the

December 2005 sampling event. Phenanthrene was detected at a concentration of 370 µg/kg at location

NOIM0012.

Copper was the only metal detected at concentrations exceeding background concentrations and USEPA

Region 4 ESVs in sediment samples collected from Noisette Creek in 2008. Mercury (1.1 milligrams per

kilogram [mg/kg]) and zinc (158 mg/kg) concentrations exceeded screening criteria and background

concentrations in the duplicate sample obtained from sample location NOIM0012, but not in the original

NOIM0012 sample. Sample locations NOIM0004 and NOIM0012 contained copper concentrations of

19.9 mg/kg and 42.8 mg/kg. Copper concentrations increased slightly from 15 mg/kg in December 2005

to 19.9 mg/kg in April 2008. Metal concentrations in sample NOIM001103 did not exceed screening

criteria. Arsenic was detected at a concentration of 9.2 mg/kg at location NOIM0012, exceeding the

USEPA Region 4 ESV (7.24 mg/kg) but less than two times the average background concentration

(12.0 mg/kg).

The pesticide dichlorodiphenyldichloroethane (4,4’-DDD) was detected in samples from NOIM0004 and

NOIM0012 in 2008 at concentrations of 4.8 and 3.8 µg/kg, exceeding the USEPA Region 4 ESV of

3.3 µg/kg. Dichlorodiphenyldichloroethylene (4,4’-DDE) was detected at location NOIM001 at a

concentration of 3.6 µg/kg, exceeding the 3.3 µg/kg screening value. No other pesticides/PCBs were

detected in samples collected in 2008 from Noisette Creek.

4.2 SHIPYARD CREEK SEDIMENT SAMPLES

Three sediment samples were collected in April 2008 from Shipyard Creek. Positive detections for each

sediment sample collected in April 2008 are shown in Table 4-4. Table 4-5 provides a comparison of

results from sediment sample location 009M0004 during the September 1994, December 2005, and April

2008 sampling events. Exceedances of USEPA Region 4 ESVs and facility background concentrations

are shown in Figure 4-2.

SVOCs detected in sediment included numerous PAHs. Concentrations of six PAHs exceeded two times

the average background concentrations and/or USEPA Region 4 ESVs. Benzo(a)anthracene and
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benzo(a)pyrene were detected at concentrations exceeding USEPA Region 4 ESVs in samples from

009M0004 and 009M0017. The maximum concentrations of chrysene (560 µg/kg) and flouranthene

(860 µg/kg) were reported for sample location 009M0017. The maximum BEHP (750 µg/kg) and pyrene

(1200 µg/kg) concentrations were detected in sediment samples 009M001603 and 009M000403,

respectively. Benzo(a)anthracene, benzo(a) pyrene, BEHP, chrysene, flouranthene, and pyrene

concentrations were higher at sample location 009M0004 in 2008 than in 2005.

Several inorganics were detected at concentrations exceeding screening values and background

concentrations. The inorganics detected at Shipyard Creek are as follows:

 Arsenic was detected in 009M0016 and 009M0017 at concentrations of 11.9 mg/kg and 19.8 mg/kg.

 Chromium, copper, lead, mercury, and zinc were detected in all of the samples collected from

Shipyard Creek at concentrations exceeding screening values.

- Chromium concentrations ranged from 89.5 mg/kg to 336 mg/kg.

- Copper concentrations ranged from 56.4 mg/kg to 133 mg/kg.

- Lead concentrations ranged from 55.7 mg/kg to 177 mg/kg.

- Mercury concentrations ranged from 0.22 mg/kg to 0.45 mg/kg.

- Zinc concentrations ranged from 150 mg/kg to 494 mg/kg.

 The maximum concentrations of these metals were detected at sample location 009M001703.

Arsenic, chromium, lead, and zinc concentrations at sample location 009M0004 were lower in 2008 than

in 2005.

The pesticide 4,4’-DDE was detected at concentrations ranging from 6.6 to 25 µg/kg, which exceeds the

Region 4 ESV, in all three sediment samples collected from Shipyard Creek. Dieldrin was detected in

one sample (009M000403) in 2008; its concentration in that sample (9.1 µg/kg) exceeded the 3.3 µg/kg

screening criteria.

4.3 COOPER RIVER SEDIMENT SAMPLES

Three sediment samples were collected from the Cooper River in April 2008. Positive detections for each

sediment sample collected in April 2008 are provided in Table 4-6. Tables 4-7, 4-8, and 4-9 provide

comparisons of results for sediment samples 054M0001, 556M0005, and 556M0007 during the

November 1995, December 2005, and April 2008 sampling events. Exceedances of USEPA Region 4

ESVs and facility background concentrations are shown in Figure 4-3.
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SVOCs detected in sediment included numerous PAHs. Concentrations of nine PAHs exceeded

background concentrations and Region 4 Ecological Screening Values in samples 0556M000503 and

556M000703. PAHs were not detected at concentrations exceeding screening criteria at 054M0001, the

northernmost sample location. Acenaphthene, anthracene, benzo(a)pyrene, fluorine, and phenanthrene

were detected in only one sample (556M000503) at concentrations exceeding screening criteria. Sample

location 556M0005 contained the highest concentration of each PAH detected. The concentrations of

these compounds were higher in 2008 than in the December 2005 sampling event. The maximum

concentration of each PAH detected during the April 2008 sampling event is listed below:

Acenaphthene: 1,400 µg/kg

Anthracene: 2,400 µg/kg

Benzo(a)anthracene: 5,800 µg/kg

Benzo(a)pyrene: 2,500 µg/kg

Chrysene: 5,100 µg/kg

Fluoranthene: 41,000 µg/kg

Fluorene: 2,200 µg/kg

Phenanthrene: 18,000 µg/kg

Pyrene: 26,000 µg/kg

Acenaphthene, anthracene, benzo(a)anthracene, benzo(a)pyrene, chrysene, flouranthene, flourene,

phenanthrene, and pyrene concentrations from sample location 054M0001 in 2008 were less than

USEPA Region 4 ESVs and less than in the 2005 sampling event. Concentrations for these compounds

have also decreased since the 2005 sampling event at sample location 556M0007, with the exception of

benzo(a)pyrene and pyrene.

Five metals were detected in 2008 at concentrations exceeding screening values and background

concentrations: arsenic, chromium, copper, lead, nickel, and zinc.

 Arsenic and chromium were detected in samples 556M000503 and 556M00703 at concentrations

exceeding screening criteria. Arsenic concentrations were 20.5 mg/kg (556M000503) and 17.6 mg/kg

(556M000503). Chromium concentrations were 68.4 mg/kg (556M000503) and 57.9 mg/kg

(556M000703).

 Copper and nickel were detected in all of the samples collected from the Cooper River at

concentrations exceeding screening values. Copper concentrations ranged from 43.5 mg/kg to

386 mg/kg and nickel concentrations ranged from 20 mg/kg to 32.6 mg/kg. The maximum

concentrations of copper and nickel were detected at the northernmost sample location (54M0001).
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 Lead concentrations at sample locations 54M0001 (147 mg/kg) and 556M0005 (40.5 mg/kg)

exceeded screening criteria.

 Zinc was detected at concentrations exceeding screening criteria in samples 54M000103 (826 mg/kg)

and 556M000703 (144 mg/kg).

Copper, lead, nickel, and zinc concentrations were higher at sample location 054M0001 in 2008 than in

2005. The arsenic concentration at sample location 054M0001 was below the USEPA Region 4 ESV and

was less than in 2005. Arsenic, lead, and zinc concentrations have increased slightly since December

2005 in sample location 556M0005. Arsenic, chromium, copper, nickel, and zinc concentrations were

slightly less in 2008 than in the 2005 sampling event in the sample collected from location 556M0007, but

still exceed USEPA Region 4 ESVs.

The pesticide 4,4’-DDD was detected in sample 556M0005; its concentration (4.8 µg/kg) exceeded

USEPA Region 4 ESV. No other pesticides were detected in samples obtained from the Cooper River.
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Result MDL RL Result MDL RL Result MDL RL

Semivolatile Organics (ug/kg)
1,1-BIPHENYL NA 740  U 330 740 1100  U 510 1100 1200  U 550 1200
2,2'-OXYBIS(1-CHLOROPROPANE) NA 740  U 260 740 1100  U 410 1100 1200  U 440 1200
2,4,5-TRICHLOROPHENOL NA 1800  U 670 1800 2800  U 1000 2800 3000  U 1100 3000
2,4,6-TRICHLOROPHENOL NA 740  U 520 740 1100  U 810 1100 1200  U 880 1200
2,4-DICHLOROPHENOL NA 740  U 640 740 1100  U 990 1100 1200  U 1100 1200
2,4-DIMETHYLPHENOL NA 740  U 550 740 1100  U 860 1100 1200  U 920 1200
2,4-DINITROPHENOL NA 1800  U 1400 1800 2800  U 2200 2800 3000  U 2400 3000
2,4-DINITROTOLUENE NA 740  U 550 740 1100  U 860 1100 1200  U 920 1200
2,6-DINITROTOLUENE NA 740  U 470 740 1100  U 730 1100 1200  U 790 1200
2-CHLORONAPHTHALENE NA 740  U 410 740 1100  U 640 1100 1200  U 690 1200
2-CHLOROPHENOL NA 740  U 560 740 1100  U 870 1100 1200  U 940 1200
2-METHYLPHENOL NA 740  U 570 740 1100  U 890 1100 1200  U 950 1200
2-NITROANILINE NA 1800  U 500 1800 2800  U 770 2800 3000  U 830 3000
2-NITROPHENOL NA 740  U 500 740 1100  U 780 1100 1200  U 840 1200
3&4-METHYLPHENOL NA 740  U 630 740 1100  U 980 1100 1200  U 1000 1200
3,3'-DICHLOROBENZIDINE NA 740  U 490 740 1100  U 760 1100 1200  U 820 1200
3-NITROANILINE NA 1800  U 550 1800 2800  U 850 2800 3000  U 910 3000
4,6-DINITRO-2-METHYLPHENOL NA 1800  U 1300 1800 2800  U 2000 2800 3000  U 2200 3000
4-BROMOPHENYL PHENYL ETHER NA 740  U 330 740 1100  U 510 1100 1200  U 550 1200
4-CHLORO-3-METHYLPHENOL NA 740  U 600 740 1100  U 930 1100 1200  U 1000 1200
4-CHLOROANILINE NA 740  U 210 740 1100  U 330 1100 1200  U 350 1200
4-CHLOROPHENYL PHENYL ETHER NA 740  U 300 740 1100  U 470 1100 1200  U 510 1200
4-NITROANILINE NA 1800  U 560 1800 2800  U 880 2800 3000  U 940 3000
4-NITROPHENOL NA 1800  U 1400 1800 2800  U 2200 2800 3000  U 2400 3000
ACETOPHENONE NA 740  U 600 740 1100  U 940 1100 1200  U 1000 1200
ATRAZINE NA 740  U 410 740 1100  U 630 1100 1200  U 680 1200
BENZALDEHYDE NA 740  U 390 740 1100  U 610 1100 1200  U 650 1200
BIS(2-CHLOROETHOXY)METHANE NA 740  U 270 740 1100  U 420 1100 1200  U 450 1200
BIS(2-CHLOROETHYL)ETHER NA 740  U 380 740 1100  U 590 1100 1200  U 630 1200
BUTYL BENZYL PHTHALATE NA 740  U 360 740 1100  U 560 1100 1200  U 600 1200
CAPROLACTAM NA 740  U 460 740 1100  U 720 1100 1200  U 770 1200
CARBAZOLE NA 740  U 460 740 1100  U 720 1100 1200  U 780 1200
DI-N-BUTYL PHTHALATE NA 740  U 420 740 1100  U 650 1100 1200  U 700 1200
DI-N-OCTYL PHTHALATE NA 740  U 550 740 1100  U 850 1100 1200  U 910 1200
DIBENZOFURAN NA 740  U 380 740 1100  U 590 1100 1200  U 640 1200
DIETHYL PHTHALATE NA 740  U 320 740 1100  U 500 1100 1200  U 530 1200
DIMETHYL PHTHALATE NA 740  U 310 740 1100  U 490 1100 1200  U 520 1200
HEXACHLOROBENZENE NA 740  U 300 740 1100  U 470 1100 1200  U 500 1200
HEXACHLOROBUTADIENE NA 740  U 280 740 1100  U 440 1100 1200  U 470 1200
HEXACHLOROCYCLOPENTADIENE NA 740  U 360 740 1100  U 560 1100 1200  UR 610 1200
HEXACHLOROETHANE NA 740  U 310 740 1100  U 480 1100 1200  U 520 1200
ISOPHORONE NA 180  U 16 740 1100  U 480 1100 1200  U 520 1200
N-NITROSO-DI-N-PROPYLAMINE NA 740  U 310 740 1100  U 480 1100 1200  U 510 1200
N-NITROSODIPHENYLAMINE NA 740  U 570 740 1100  U 880 1100 1200  U 950 1200
NITROBENZENE NA 740  U 290 740 1100  U 450 1100 1200  U 480 1200
PENTACHLOROPHENOL NA 1800  U 950 1800 2800  U 1500 2800 3000  U 1600 3000
PHENOL NA 740  U 600 740 1100  U 930 1100 1200  U 1000 1200
Polynuclear Aromatic Compounds (ug/kg)
2-METHYLNAPHTHALENE 330 28  J 25 180 18  J 9.6 69 30  J 20 150
ACENAPHTHENE 330 44  J 13 180 9.6  J 5 69 13  J 11 150
ACENAPHTHYLENE 330 20  J 12 180 24  J 4.6 69 56  J 9.9 150
ANTHRACENE 330 110  J 23 180 48  J 8.8 69 80  J 19 150
BENZO(A)ANTHRACENE 330 490  J 22 180 260  J 8.7 69 580  J 19 150
BENZO(A)PYRENE 330 420 18 180 170 7.2 69 560 15 150
BENZO(B)FLUORANTHENE NA 950 20 180 460 7.6 69 1500 16 150
BENZO(G,H,I)PERYLENE NA 200  J 30 180 99 11 69 330  J 25 150
BENZO(K)FLUORANTHENE NA 200  J 17 180 100  J 6.5 69 400  J 14 150
BIS(2-ETHYLHEXYL)PHTHALATE 182 540  J 21 890 750 8 350 630  J 17 740
CHRYSENE 330 360 24 180 190 9.1 69 560 20 150
DIBENZO(A,H)ANTHRACENE 330 180  UJ 34 180 69  U 13 69 150  UJ 28 150
FLUORANTHENE 330 820 36 180 370 14 69 860 30 150
FLUORENE 330 33  J 15 180 13  J 5.7 69 17  J 12 150
INDENO(1,2,3-CD)PYRENE NA 180 39 180 100 15 69 320 32 150
NAPHTHALENE 330 180  U 16 180 7.5  J 6.2 69 150  U 13 150
PHENANTHRENE 330 280 38 180 90 15 69 120  J 32 150
PYRENE 330 1200  J 61 180 620  J 24 69 1000  J 51 150

009M001603009M000403
SHIPYARD CREEK

009M001703
USEPA 

Region 4 
Sediment 

ESV
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Result MDL RL Result MDL RL Result MDL RL

009M001603009M000403
SHIPYARD CREEK

009M001703
USEPA 

Region 4 
Sediment 

ESV
Pesticides/PCBs (ug/kg)
4,4'-DDD 3.3 1.8  U 1.3 1.8 2.9  U 2 2.9 3.1  U 2.1 3.1
4,4'-DDE 3.3 6.6  J 0.89 1.8 25 1.4 2.9 12 1.5 3.1
4,4'-DDT 3.3 1.8  U 0.93 1.8 2.9  U 1.4 2.9 3.1  U 1.6 3.1
ALDRIN NA 0.95  U 0.78 0.95 1.5  U 1.2 1.5 1.6  UR 1.3 1.6
ALPHA-BHC NA 0.95  U 0.63 0.95 1.5  U 0.98 1.5 1.6  U 1 1.6
ALPHA-CHLORDANE NA 0.95  U 0.97 0.95 1.5  U 1.5 1.5 1.6  U 1.6 1.6
AROCLOR-1016 NA 19  U 18 19 29  U 28 29 32  U 30 32
AROCLOR-1221 NA 19  U 13 19 29  U 21 29 32  U 22 32
AROCLOR-1232 NA 19  U 5.9 19 29  U 9.2 29 32  U 9.9 32
AROCLOR-1242 NA 19  U 7.5 19 29  U 12 29 32  U 12 32
AROCLOR-1248 NA 19  U 6.4 19 29  U 9.9 29 32  U 11 32
AROCLOR-1254 NA 19  U 14 19 29  U 22 29 32  U 24 32
AROCLOR-1260 NA 150  J 16 19 210  J 24 29 200  J 26 32
BETA-BHC NA 0.95  U 0.82 0.95 1.5  U 1.3 1.5 1.6  UR 1.4 1.6
DELTA-BHC NA 0.95  U 0.52 0.95 1.5  U 0.81 1.5 1.6  U 0.87 1.6
DIELDRIN 3.3 9.1  J 0.86 1.8 2.9  U 1.3 2.9 3.1  U 1.4 3.1
ENDOSULFAN I NA 0.95  U 0.63 0.95 1.5  U 0.98 1.5 1.6  U 1 1.6
ENDOSULFAN II NA 1.8  U 0.67 1.8 2.9  U 1 2.9 3.1  U 1.1 3.1
ENDOSULFAN SULFATE NA 1.8  U 1 1.8 2.9  U 1.6 2.9 3.1  U 1.7 3.1
ENDRIN 3.3 1.8  U 1.5 1.8 2.9  U 2.4 2.9 3.1  U 2.5 3.1
ENDRIN ALDEHYDE NA 1.8  U 0.78 1.8 2.9  U 1.2 2.9 3.1  U 1.3 3.1
ENDRIN KETONE NA 1.8  U 1.1 1.8 2.9  U 1.7 2.9 3.1  U 1.8 3.1
GAMMA-BHC (LINDANE) 3.3 0.95  U 0.82 0.95 1.5  U 1.3 1.5 1.6  U 1.4 1.6
GAMMA-CHLORDANE NA 0.95  U 0.93 0.95 1.5  U 1.4 1.5 1.6  U 1.6 1.6
HEPTACHLOR NA 0.95  U 0.74 0.95 1.5  U 1.2 1.5 1.6  U 1.2 1.6
HEPTACHLOR EPOXIDE NA 0.95  U 1.7 0.95 1.5  U 2.7 1.5 1.6  UR 2.9 1.6
METHOXYCHLOR NA 9.5  U 4.1 9.5 15  U 6.4 15 16  U 6.8 16
TOXAPHENE NA 18  U 14 18 28  U 22 28 31  U 24 31
Inorganics (mg/kg)
ALUMINUM NA 12700  J 1.46 31 25400  J 2.18 47 32900  J 2.68 57
ANTIMONY 12 0.61  U 0.16 0.83 0.73  U 0.23 1.2 1.1  U 0.29 1.5
ARSENIC 7.24 6.9 0.18 0.83 11.9 0.27 1.2 19.8 0.33 1.5
BARIUM NA 50.9 0.03 0.52 44.1 0.04 0.78 86.6 0.05 0.96
BERYLLIUM NA 0.42  U 0.01 0.52 0.71  U 0.02 0.78 1.0  U 0.02 0.96
CADMIUM 1 0.55  U 0.01 1 0.49  U 0.02 1.6 2.1  U 0.02 1.9
CALCIUM NA 31200 1.15 5.2 24800 1.72 7.8 37200 2.1 9.6
CHROMIUM 52.3 89.5 0.04 1.6 219 0.06 2.3 336 0.07 2.9
COBALT NA 2.5 0.03 3.1 4.4 0.04 4.7 7.4 0.05 5.7
COPPER 18.7 56.4 0.08 2.6 78.9 0.12 3.9 133 0.15 4.8
IRON NA 11800 0.63 10 23600 0.94 16 33900 1.15 19
LEAD 30.2 55.7 0.15 0.52 61.8 0.22 0.78 142 0.27 0.96
MAGNESIUM NA 3230 0.58 5.2 5810 0.87 7.8 9300 1.07 9.6
MANGANESE NA 78.3 0.07 0.52 192 0.11 0.78 201 0.13 0.96
MERCURY 0.13 0.45 0.01 0.07 0.22 0.01 0.12 0.39 0.01 0.12
NICKEL 15.9 12.3 0.03 4.2 22.3 0.05 6.2 32.8 0.06 7.6
POTASSIUM NA 1280 8.13 100 2460 12.2 160 3540 14.9 190
SELENIUM NA 0.53 0.23 1 0.89 0.34 1.6 0.86 0.42 1.9
SILVER 2 0.06  U 0.06 1.6 0.08  U 0.08 2.3 0.1  U 0.1 2.9
SODIUM NA 5700 1.88 100 11800 2.81 160 16400 3.44 190
THALLIUM NA 0.28 0.21 1.6 0.42 0.31 2.3 0.38  U 0.38 2.9
VANADIUM NA 22.6 0.05 2.6 46.5 0.08 3.9 62.2 0.1 4.8
ZINC 124 150 0.02 2.6 204 0.03 3.9 494 0.04 4.8
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA 47000 190 890 58000 290 1400 91000 320 1500
Miscellaneous Parameters (%)
TOTAL SOLIDS NA 45 NA 1 29 NA 1 27 NA 1
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Result MDL RL Result MDL RL Result MDL RL

Semivolatile Organics (ug/kg)
1,1-BIPHENYL NA 420  U 190 420 1400  U 620 1400 1400  U 620 1400
2,2'-OXYBIS(1-CHLOROPROPANE) NA 420  U 150 420 1400  U 500 1400 1400  U 490 1400
2,4,5-TRICHLOROPHENOL NA 1000  U 390 1000 3400  U 1200 3400 3400  U 1200 3400
2,4,6-TRICHLOROPHENOL NA 420  U 300 420 1400  U 980 1400 1400  U 980 1400
2,4-DICHLOROPHENOL NA 420  U 360 420 1400  U 1200 1400 1400  U 1200 1400
2,4-DIMETHYLPHENOL NA 420  U 320 420 1400  U 1000 1400 1400  U 1000 1400
2,4-DINITROPHENOL NA 1000  U 830 1000 3400  U 2700 3400 3400  U 2700 3400
2,4-DINITROTOLUENE NA 420  U 320 420 1400  U 1000 1400 1400  U 1000 1400
2,6-DINITROTOLUENE NA 420  U 270 420 1400  U 880 1400 1400  U 880 1400
2-CHLORONAPHTHALENE NA 420  U 240 420 1400  U 780 1400 1400  U 770 1400
2-CHLOROPHENOL NA 420  U 320 420 1400  U 1000 1400 1400  U 1000 1400
2-METHYLPHENOL NA 420  U 330 420 1400  U 1100 1400 1400  U 1100 1400
2-NITROANILINE NA 1000  U 290 1000 3400  U 930 3400 3400  U 930 3400
2-NITROPHENOL NA 420  U 290 420 1400  U 940 1400 1400  U 940 1400
3&4-METHYLPHENOL NA 420  U 360 420 1400  U 1200 1400 1400  U 1200 1400
3,3'-DICHLOROBENZIDINE NA 420  U 280 420 1400  U 920 1400 1400  U 910 1400
3-NITROANILINE NA 1000  U 310 1000 3400  U 1000 3400 3400  U 1000 3400
4,6-DINITRO-2-METHYLPHENOL NA 1000  U 750 1000 3400  U 2400 3400 3400  U 2400 3400
4-BROMOPHENYL PHENYL ETHER NA 420  U 190 420 1400  U 620 1400 1400  U 620 1400
4-CHLORO-3-METHYLPHENOL NA 420  U 340 420 1400  U 1100 1400 1400  U 1100 1400
4-CHLOROANILINE NA 420  U 120 420 1400  U 400 1400 1400  U 400 1400
4-CHLOROPHENYL PHENYL ETHER NA 420  U 170 420 1400  U 570 1400 1400  U 560 1400
4-NITROANILINE NA 1000  U 320 1000 3400  U 1000 3400 3400  U 1000 3400
4-NITROPHENOL NA 1000  U 830 1000 3400  U 2700 3400 3400  U 2700 3400
ACETOPHENONE NA 420  U 350 420 1400  U 1100 1400 1400  U 1100 1400
ATRAZINE NA 420  U 230 420 1400  U 760 1400 1400  U 760 1400
BENZALDEHYDE NA 420  U 220 420 1400  U 730 1400 1400  U 730 1400
BIS(2-CHLOROETHOXY)METHANE NA 420  U 150 420 1400  U 500 1400 1400  U 500 1400
BIS(2-CHLOROETHYL)ETHER NA 420  U 220 420 1400  U 710 1400 1400  U 710 1400
BUTYL BENZYL PHTHALATE NA 420  U 210 420 1400  U 680 1400 1400  U 670 1400
CAPROLACTAM NA 420  U 260 420 1400  U 860 1400 1400  U 860 1400
CARBAZOLE NA 420  U 270 420 1400  U 870 1400 1400  U 860 1400
DI-N-BUTYL PHTHALATE NA 420  U 240 420 1400  U 780 1400 1400  U 780 1400
DI-N-OCTYL PHTHALATE NA 420  U 310 420 1400  U 1000 1400 1400  U 1000 1400
DIBENZOFURAN NA 420  U 220 420 1400  U 710 1400 1400  U 710 1400
DIETHYL PHTHALATE NA 420  U 180 420 1400  U 600 1400 1400  U 590 1400
DIMETHYL PHTHALATE NA 420  U 180 420 1400  U 590 1400 1400  U 590 1400
HEXACHLOROBENZENE NA 420  U 170 420 1400  U 560 1400 1400  U 560 1400
HEXACHLOROBUTADIENE NA 420  U 160 420 1400  U 530 1400 1400  U 530 1400
HEXACHLOROCYCLOPENTADIENE NA 420  U 210 420 1400  U 680 1400 1400  U 680 1400
HEXACHLOROETHANE NA 420  U 180 420 1400  U 580 1400 1400  U 580 1400
ISOPHORONE NA 420  U 180 420 1400  U 580 1400 1400  U 580 1400
N-NITROSO-DI-N-PROPYLAMINE NA 420  U 180 420 1400  U 580 1400 1400  U 570 1400
N-NITROSODIPHENYLAMINE NA 420  U 330 420 1400  U 1100 1400 1400  U 1100 1400
NITROBENZENE NA 420  U 170 420 1400  U 540 1400 1400  U 540 1400
PENTACHLOROPHENOL NA 1000  U 540 1000 3400  U 1800 3400 3400  U 1800 3400
PHENOL NA 420  U 340 420 1400  U 1100 1400 1400  U 1100 1400
Polynuclear Aromatic Compounds (ug/kg)
2-METHYLNAPHTHALENE 330 5.2  J 3.5 26 4200  U 580 4200 330  U 46 330
ACENAPHTHENE 330 7  J 1.9 26 1400  J 300 4200 330  U 24 330
ACENAPHTHYLENE 330 3.9  J 1.7 26 4200  U 280 4200 72  J 22 330
ANTHRACENE 330 64 3.3 26 2400  J 530 4200 200  J 42 330
BENZO(A)ANTHRACENE 330 190  J 3.2 26 5800  J 530 4200 640  J 42 330
BENZO(A)PYRENE 330 120 2.6 26 2500  J 430 4200 840 34 330
BENZO(B)FLUORANTHENE NA 250 2.8 26 5400 460 4200 1700 36 330
BENZO(G,H,I)PERYLENE NA 51 4.3 26 780  J 690 4200 270  J 55 330
BENZO(K)FLUORANTHENE NA 82  J 2.4 26 1200  J 390 4200 560  J 31 330
BIS(2-ETHYLHEXYL)PHTHALATE 182 110  U 3 130 21000  U 480 21000 1700  U 38 1700
CHRYSENE 330 170 3.4 26 5100 550 4200 880 44 330
DIBENZO(A,H)ANTHRACENE 330 11  J 4.8 26 4200  UJ 780 4200 68  J 62 330
FLUORANTHENE 330 330 5.1 26 41000 840 4200 550 66 330
FLUORENE 330 14  J 2.1 26 2200  J 340 4200 330  U 27 330
INDENO(1,2,3-CD)PYRENE NA 50 5.6 26 4200  U 910 4200 280  J 72 330
NAPHTHALENE 330 2.7  J 2.3 26 4200  U 370 4200 330  U 30 330
PHENANTHRENE 330 110 5.5 26 18000 900 4200 97  J 71 330
PYRENE 330 300  J 8.8 26 26000  J 1400 4200 2600  J 110 330

USEPA 
Region 4 
Sediment 
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Result MDL RL Result MDL RL Result MDL RL

USEPA 
Region 4 
Sediment 

ESV

054M000103
COOPER RIVER

556M000703556M000503

Pesticides/PCBs (ug/kg)
4,4'-DDD 3.3 1.1  U 0.73 1.1 4.8  J 2.4 3.5 3.5  U 2.4 3.5
4,4'-DDE 3.3 1.1  U 0.51 1.1 3.5  U 1.7 3.5 3.5  U 1.7 3.5
4,4'-DDT 3.3 1.1  U 0.53 1.1 3.5  U 1.7 3.5 3.5  U 1.7 3.5
ALDRIN NA 0.54  U 0.45 0.54 1.8  U 1.5 1.8 1.8  U 1.4 1.8
ALPHA-BHC NA 0.54  U 0.36 0.54 1.8  U 1.2 1.8 1.8  U 1.2 1.8
ALPHA-CHLORDANE NA 0.54  U 0.56 0.54 1.8  U 1.8 1.8 1.8  U 1.8 1.8
AROCLOR-1016 NA 11  U 10 11 35  U 33 35 35  U 33 35
AROCLOR-1221 NA 11  U 7.7 11 35  U 25 35 35  U 25 35
AROCLOR-1232 NA 11  U 3.4 11 35  U 11 35 35  U 11 35
AROCLOR-1242 NA 11  U 4.3 11 35  U 14 35 35  U 14 35
AROCLOR-1248 NA 11  U 3.6 11 35  U 12 35 35  U 12 35
AROCLOR-1254 NA 11  U 8.3 11 35  U 27 35 35  U 27 35
AROCLOR-1260 NA 94  J 9 11 35  U 29 35 35  U 29 35
BETA-BHC NA 0.54  U 0.47 0.54 1.8  U 1.5 1.8 1.8  U 1.5 1.8
DELTA-BHC NA 0.54  U 0.3 0.54 1.8  U 0.97 1.8 1.8  U 0.97 1.8
DIELDRIN 3.3 1.1  U 0.49 1.1 3.5  U 1.6 3.5 3.5  U 1.6 3.5
ENDOSULFAN I NA 0.54  U 0.36 0.54 1.8  U 1.2 1.8 1.8  U 1.2 1.8
ENDOSULFAN II NA 1.1  U 0.38 1.1 3.5  U 1.2 3.5 3.5  U 1.2 3.5
ENDOSULFAN SULFATE NA 1.1  U 0.58 1.1 3.5  U 1.9 3.5 3.5  U 1.9 3.5
ENDRIN 3.3 1.1  U 0.88 1.1 3.5  U 2.8 3.5 3.5  U 2.8 3.5
ENDRIN ALDEHYDE NA 1.1  U 0.45 1.1 3.5  U 1.5 3.5 3.5  U 1.4 3.5
ENDRIN KETONE NA 1.1  U 0.62 1.1 3.5  U 2 3.5 3.5  U 2 3.5
GAMMA-BHC (LINDANE) 3.3 0.54  U 0.47 0.54 1.8  U 1.5 1.8 1.8  U 1.5 1.8
GAMMA-CHLORDANE NA 0.54  U 0.53 0.54 1.8  U 1.7 1.8 1.8  U 1.7 1.8
HEPTACHLOR NA 0.54  U 0.43 0.54 1.8  U 1.4 1.8 1.8  U 1.4 1.8
HEPTACHLOR EPOXIDE NA 0.54  U 1 0.54 1.8  U 3.3 1.8 1.8  U 3.2 1.8
METHOXYCHLOR NA 5.4  U 2.4 5.4 18  U 7.6 18 18  U 7.6 18
TOXAPHENE NA 10  U 8.3 10 34  U 27 34 34  U 27 34
Inorganics (mg/kg)
ALUMINUM NA 5900  J 0.86 18 47700  J 2.76 59 37800  J 2.94 63
ANTIMONY 12 0.51  U 0.09 0.49 0.32  U 0.3 1.6 0.35  U 0.32 1.7
ARSENIC 7.24 2.1 0.1 0.49 20.5 0.33 1.6 17.6 0.36 1.7
BARIUM NA 85.7 0.02 0.31 44.6 0.06 0.98 44.6 0.06 1
BERYLLIUM NA 2.1  U 0.01 0.31 1.3  U 0.02 0.98 1.1  U 0.03 1
CADMIUM 1 0.1  U 0.01 0.61 0.02  U 0.02 2 0.02  U 0.02 2.1
CALCIUM NA 9330 0.68 3.1 26600 2.17 9.8 31200 2.31 10
CHROMIUM 52.3 37 0.02 0.92 68.4 0.07 3 57.9 0.08 3.2
COBALT NA 10 0.02 1.8 9.2 0.06 5.9 8.4 0.06 6.3
COPPER 18.7 386 0.05 1.5 43.5 0.16 4.9 148 0.17 5.2
IRON NA 10200 0.37 6.1 36700 1.18 20 30500 1.26 21
LEAD 30.2 147 0.09 0.31 40.5 0.28 0.98 21 0.29 1
MAGNESIUM NA 2040 0.34 3.1 10600 1.1 9.8 9850 1.18 10
MANGANESE NA 196 0.04 0.31 494 0.13 0.98 383 0.14 1
MERCURY 0.13 0.11 0.01 0.04 0.08 0.01 0.14 0.06 0.01 0.13
NICKEL 15.9 32.6 0.02 2.4 20 0.06 7.9 23 0.06 8.4
POTASSIUM NA 634 4.79 61 4540 15.36 200 4070 16.38 210
SELENIUM NA 0.14  U 0.14 0.61 0.65 0.43 2 0.77 0.46 2.1
SILVER 2 0.54  U 0.03 0.92 0.11  U 0.11 3 0.11  U 0.11 3.2
SODIUM NA 2220 1.11 61 24200 3.55 200 25300 3.78 210
THALLIUM NA 0.12  U 0.12 0.92 0.39  U 0.39 3 0.42  U 0.42 3.2
VANADIUM NA 5 0.03 1.5 80.1 0.1 4.9 66 0.11 5.2
ZINC 124 826 0.01 1.5 95.8 0.04 4.9 144 0.05 5.2
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA 7100 110 510 46000 350 1700 56000 350 1700
Miscellaneous Parameters (%)
TOTAL SOLIDS NA 78 NA 1 24 NA 1 24 NA 1
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Result MDL RL Result MDL RL Result MDL RL Result MDL RL

Semivolatile Organics (ug/kg)
1,1-BIPHENYL NA 570  U 260 570 530  U 240 530 650  U 290 650 770  U 340 770
2,2'-OXYBIS(1-CHLOROPROPANE) NA 570  U 210 570 530  U 190 530 650  U 230 650 770  U 280 770
2,4,5-TRICHLOROPHENOL NA 1400  U 520 1400 1300  U 490 1300 1600  U 590 1600 1900  U 700 1900
2,4,6-TRICHLOROPHENOL NA 570  U 410 570 530  U 380 530 650  U 460 650 770  U 550 770
2,4-DICHLOROPHENOL NA 570  U 490 570 530  U 460 530 650  U 560 650 770  U 660 770
2,4-DIMETHYLPHENOL NA 570  U 430 570 530  U 400 530 650  U 490 650 770  U 580 770
2,4-DINITROPHENOL NA 1400  U 1100 1400 1300  U 1000 1300 1600  U 1300 1600 1900  U 1500 1900
2,4-DINITROTOLUENE NA 570  U 430 570 530  U 400 530 650  U 490 650 770  U 580 770
2,6-DINITROTOLUENE NA 570  U 360 570 530  U 340 530 650  U 420 650 770  U 490 770
2-CHLORONAPHTHALENE NA 570  U 320 570 530  U 300 530 650  U 370 650 770  U 430 770
2-CHLOROPHENOL NA 570  U 440 570 530  U 410 530 650  U 500 650 770  U 590 770
2-METHYLPHENOL NA 570  U 440 570 530  U 410 530 650  U 500 650 770  U 600 770
2-NITROANILINE NA 1400  U 390 1400 1300  U 360 1300 1600  U 440 1600 1900  U 520 1900
2-NITROPHENOL NA 570  U 390 570 530  U 360 530 650  U 440 650 770  U 520 770
3&4-METHYLPHENOL NA 570  U 490 570 530  U 460 530 650  U 560 650 770  U 660 770
3,3'-DICHLOROBENZIDINE NA 570  U 380 570 530  U 360 530 650  U 430 650 770  U 510 770
3-NITROANILINE NA 1400  U 420 1400 1300  U 400 1300 1600  U 480 1600 1900  U 570 1900
4,6-DINITRO-2-METHYLPHENOL NA 1400  U 1000 1400 1300  U 950 1300 1600  U 1200 1600 1900  U 1400 1900
4-BROMOPHENYL PHENYL ETHER NA 570  U 260 570 530  U 240 530 650  U 290 650 770  U 340 770
4-CHLORO-3-METHYLPHENOL NA 570  U 460 570 530  U 430 530 650  U 530 650 770  U 630 770
4-CHLOROANILINE NA 570  U 160 570 530  U 150 530 650  U 190 650 770  U 220 770
4-CHLOROPHENYL PHENYL ETHER NA 570  U 240 570 530  U 220 530 650  U 270 650 770  U 320 770
4-NITROANILINE NA 1400  U 440 1400 1300  U 410 1300 1600  U 500 1600 1900  U 590 1900
4-NITROPHENOL NA 1400  U 1100 1400 1300  U 1000 1300 1600  U 1300 1600 1900  U 1500 1900
ACETOPHENONE NA 570  U 470 570 530  U 440 530 650  U 530 650 770  U 630 770
ATRAZINE NA 570  U 320 570 530  U 300 530 650  U 360 650 770  U 430 770
BENZALDEHYDE NA 570  U 300 570 530  U 280 530 650  U 340 650 770  U 410 770
BIS(2-CHLOROETHOXY)METHANE NA 570  U 210 570 530  U 190 530 650  U 240 650 770  U 280 770
BIS(2-CHLOROETHYL)ETHER NA 570  U 290 570 530  U 270 530 650  U 340 650 770  U 400 770
BUTYL BENZYL PHTHALATE NA 570  U 280 570 530  U 260 530 650  U 320 650 770  U 380 770
CAPROLACTAM NA 570  U 360 570 530  U 330 530 650  U 410 650 770  U 480 770
CARBAZOLE NA 570  U 360 570 530  U 340 530 650  U 410 650 770  U 480 770
DI-N-BUTYL PHTHALATE NA 570  U 320 570 530  U 300 530 650  U 370 650 770  U 440 770
DI-N-OCTYL PHTHALATE NA 570  U 420 570 530  U 400 530 650  U 480 650 770  U 570 770
DIBENZOFURAN NA 570  U 300 570 530  U 280 530 650  U 340 650 770  U 400 770
DIETHYL PHTHALATE NA 570  U 250 570 530  U 230 530 650  U 280 650 770  U 330 770
DIMETHYL PHTHALATE NA 570  U 240 570 530  U 230 530 650  U 280 650 770  U 330 770
HEXACHLOROBENZENE NA 570  U 230 570 530  U 220 530 650  U 270 650 770  U 310 770
HEXACHLOROBUTADIENE NA 570  U 220 570 530  UR 200 530 650  U 250 650 770  U 300 770
HEXACHLOROCYCLOPENTADIENE NA 570  U 280 570 530  U 260 530 650  U 320 650 770  U 380 770
HEXACHLOROETHANE NA 570  U 240 570 530  U 230 530 650  U 280 650 770  U 330 770
ISOPHORONE NA 570  U 240 570 530  U 230 530 650  U 280 650 770  U 330 770
N-NITROSO-DI-N-PROPYLAMINE NA 570  U 240 570 530  U 220 530 650  U 270 650 770  U 320 770
N-NITROSODIPHENYLAMINE NA 570  U 440 570 530  U 410 530 650  U 500 650 770  U 590 770
NITROBENZENE NA 570  U 220 570 530  U 210 530 650  U 260 650 770  U 300 770
PENTACHLOROPHENOL NA 1400  U 740 1400 1300  U 690 1300 1600  U 840 1600 1900  U 990 1900
PHENOL NA 570  U 460 570 530  U 430 530 650  U 530 650 770  U 630 770
Polynuclear Aromatic Compounds (ug/kg)
2-METHYLNAPHTHALENE 330 170  U 24 170 16  J 13 97 200  U 27 200 140  U 19 140
ACENAPHTHENE 330 18  J 13 170 97  U 7.1 97 200  U 14 200 140  U 10 140
ACENAPHTHYLENE 330 34  J 12 170 15  J 6.4 97 34  J 13 200 31  J 9.3 140
ANTHRACENE 330 58  J 22 170 58  J 12 97 170  J 25 200 170 18 140
BENZO(A)ANTHRACENE 330 720  J 22 170 460  J 12 97 810  J 25 200 730  J 18 140
BENZO(A)PYRENE 330 510 18 170 330 10 97 540 20 200 510 14 140
BENZO(B)FLUORANTHENE NA 1200 19 170 790 11 97 1200 22 200 1100 15 140
BENZO(G,H,I)PERYLENE NA 200  J 29 170 150  J 16 97 250  J 33 200 240  J 23 140
BENZO(K)FLUORANTHENE NA 270  J 16 170 170  J 9 97 380  J 18 200 380  J 13 140
BIS(2-ETHYLHEXYL)PHTHALATE 182 860  U 20 860 240  J 11 480 980  U 23 980 700  U 16 700
CHRYSENE 330 510 23 170 390 13 97 670 26 200 690 18 140
DIBENZO(A,H)ANTHRACENE 330 170  UJ 32 170 97  UJ 18 97 200  UJ 37 200 76  J 26 140
FLUORANTHENE 330 1000 35 170 720 19 97 1500 39 200 1200 28 140
FLUORENE 330 16  J 14 170 11  J 7.9 97 30  J 16 200 21  J 11 140
INDENO(1,2,3-CD)PYRENE NA 220 38 170 170 21 97 260 43 200 250 30 140
NAPHTHALENE 330 170  U 15 170 97  U 8.7 97 200  U 18 200 140  U 12 140
PHENANTHRENE 330 170  J 37 170 160 21 97 370  J 42 200 190  J 30 140
PYRENE 330 1200  J 59 170 770  J 33 97 1200  J 68 200 1000  J 48 140

USEPA 
Region 4 
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ESV
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Result MDL RL Result MDL RL Result MDL RL Result MDL RL

USEPA 
Region 4 
Sediment 

ESV

NOIM001103NOIM000403
NOISETTE CREEK

NOIM001203-DupNOIM001203

Pesticides/PCBs (ug/kg)
4,4'-DDD 3.3 4.8  J 0.98 1.4 2.8  J 0.92 1.3 3.8  J 1.1 1.6 6  J 1.3 1.9
4,4'-DDE 3.3 1.4  U 0.69 1.4 3.6  J 0.64 1.3 1.6  U 0.79 1.6 1.9  U 0.93 1.9
4,4'-DDT 3.3 1.4  U 0.72 1.4 1.3  U 0.67 1.3 1.6  U 0.82 1.6 1.9  U 0.97 1.9
ALDRIN NA 0.74  U 0.61 0.74 0.69  U 0.56 0.69 0.84  U 0.69 0.84 0.99  U 0.82 0.99
ALPHA-BHC NA 0.74  U 0.49 0.74 0.69  U 0.46 0.69 0.84  U 0.56 0.84 0.99  U 0.66 0.99
ALPHA-CHLORDANE NA 0.74  U 0.75 0.74 0.69  U 0.7 0.69 0.84  U 0.85 0.84 0.99  U 1 0.99
AROCLOR-1016 NA 15  U 14 15 14  U 13 14 17  U 16 17 20  U 19 20
AROCLOR-1221 NA 15  U 10 15 14  U 9.7 14 17  U 12 17 20  U 14 20
AROCLOR-1232 NA 15  U 4.6 15 14  U 4.3 14 17  U 5.2 17 20  U 6.2 20
AROCLOR-1242 NA 15  U 5.8 15 14  U 5.4 14 17  U 6.6 17 20  U 7.8 20
AROCLOR-1248 NA 15  U 4.9 15 14  U 4.6 14 17  U 5.6 17 20  U 6.6 20
AROCLOR-1254 NA 15  U 11 15 14  U 10 14 17  U 13 17 20  U 15 20
AROCLOR-1260 NA 15  U 12 15 14  U 11 14 17  U 14 17 20  U 16 20
BETA-BHC NA 0.74  U 0.63 0.74 0.69  U 0.59 0.69 0.84  U 0.72 0.84 0.99  U 0.85 0.99
DELTA-BHC NA 0.74  U 0.4 0.74 0.69  U 0.38 0.69 0.84  U 0.46 0.84 0.99  U 0.54 0.99
DIELDRIN 3.3 1.4  U 0.66 1.4 1.3  U 0.62 1.3 1.6  U 0.76 1.6 1.9  U 0.89 1.9
ENDOSULFAN I NA 0.74  U 0.49 0.74 0.69  U 0.46 0.69 0.84  U 0.56 0.84 0.99  U 0.66 0.99
ENDOSULFAN II NA 1.4  U 0.52 1.4 1.3  U 0.48 1.3 1.6  U 0.59 1.6 1.9  U 0.7 1.9
ENDOSULFAN SULFATE NA 1.4  U 0.78 1.4 1.3  U 0.73 1.3 1.6  U 0.89 1.6 1.9  U 1 1.9
ENDRIN 3.3 1.4  U 1.2 1.4 1.3  U 1.1 1.3 1.6  U 1.3 1.6 1.9  U 1.6 1.9
ENDRIN ALDEHYDE NA 1.4  U 0.61 1.4 1.3  U 0.56 1.3 1.6  U 0.69 1.6 1.9  U 0.82 1.9
ENDRIN KETONE NA 1.4  U 0.84 1.4 1.3  U 0.78 1.3 1.6  U 0.95 1.6 1.9  U 1.1 1.9
GAMMA-BHC (LINDANE) 3.3 0.74  U 0.63 0.74 0.69  U 0.59 0.69 0.84  U 0.72 0.84 0.99  U 0.85 0.99
GAMMA-CHLORDANE NA 0.74  U 0.72 0.74 0.69  U 0.67 0.69 0.84  U 0.82 0.84 0.99  U 0.97 0.99
HEPTACHLOR NA 0.74  U 0.58 0.74 0.69  U 0.54 0.69 0.84  U 0.66 0.84 0.99  U 0.78 0.99
HEPTACHLOR EPOXIDE NA 0.74  U 1.4 0.74 0.69  U 1.3 0.69 0.84  U 1.5 0.84 0.99  U 1.8 0.99
METHOXYCHLOR NA 7.4  U 3.2 7.4 6.9  U 3 6.9 8.4  U 3.6 8.4 9.9  U 4.3 9.9
TOXAPHENE NA 14  U 11 14 13  U 10 13 16  U 13 16 19  U 15 19
Inorganics (mg/kg)
ALUMINUM NA 8360  J 1.26 27 6540  J 1.18 25 12400  J 1.38 30 14000  J 1.61 34
ANTIMONY 12 0.23  U 0.13 0.72 0.25  U 0.13 0.68 0.15  U 0.15 0.79 2.0  U 0.17 0.92
ARSENIC 7.24 5 0.15 0.72 6.5 0.14 0.68 9.2 0.17 0.79 6.3 0.2 0.92
BARIUM NA 19.4 0.03 0.45 8.5 0.02 0.42 17.7 0.03 0.49 22.1 0.03 0.58
BERYLLIUM NA 0.35  U 0.01 0.45 0.2  U 0.01 0.42 0.4  U 0.01 0.49 0.58  U 0.01 0.58
CADMIUM 1 0.01  U 0.01 0.9 0.03  U 0.01 0.84 0.02  U 0.01 0.98 0.01  U 0.01 1.2
CALCIUM NA 47700 0.99 4.5 15200 0.93 4.2 6370 1.08 4.9 5330 1.27 5.8
CHROMIUM 52.3 14.7  U 0.03 1.3 11.1  U 0.03 1.3 27 0.04 1.5 27 0.04 1.7
COBALT NA 2.8 0.03 2.7 2.0  U 0.02 2.5 3.2 0.03 3 4.1 0.03 3.4
COPPER 18.7 19.9 0.07 2.2 10.3 0.07 2.1 42.8 0.08 2.5 36.6 0.09 2.9
IRON NA 8630 0.54 9 6310 0.51 8.4 10200 0.59 9.8 11900 0.69 12
LEAD 30.2 18.5 0.13 0.45 10.9 0.12 0.42 18.9 0.14 0.49 28.9 0.16 0.58
MAGNESIUM NA 2010 0.5 4.5 1600 0.47 4.2 2250 0.55 4.9 2700 0.65 5.8
MANGANESE NA 73.5 0.06 0.45 39.4 0.06 0.42 67.2 0.07 0.49 78.5 0.08 0.58
MERCURY 0.13 0.07 0.01 0.044 0.05 0.01 0.044 0.1 0.01 0.064 1.1 0.01 0.073
NICKEL 15.9 5.5 0.03 3.6 3.5 0.03 3.4 6.3 0.03 3.9 8.3 0.03 4.6
POTASSIUM NA 808 7 90 661 6.59 84 1120 7.69 98 1300 8.99 120
SELENIUM NA 0.23 0.2 0.9 0.19  U 0.19 0.84 0.32 0.22 0.98 0.26 0.25 1.2
SILVER 2 0.05  U 0.05 1.3 0.05  U 0.05 1.3 0.05  U 0.05 1.5 0.06  U 0.06 1.7
SODIUM NA 4840 1.62 90 4350 1.52 84 5380 1.77 98 6940 2.08 120
THALLIUM NA 0.19 0.18 1.3 0.17  U 0.17 1.3 0.2  U 0.2 1.5 0.23  U 0.23 1.7
VANADIUM NA 14.1 0.05 2.2 11.4 0.04 2.1 19.2 0.05 2.5 21.8 0.06 2.9
ZINC 124 86.8 0.02 2.2 29.7 0.02 2.1 62.7 0.02 2.5 158 0.03 2.9
Miscellaneous Parameters (mg/kg)
TOTAL ORGANIC CARBON NA 32000 150 690 37000 140 640 25000 170 790 26000 200 930
Miscellaneous Parameters (%)
TOTAL SOLIDS NA 58 NA 1 62 NA 1 51 NA 1 43 NA 1

ESV = Ecological Screening Value
MDL = Method Detection Limit
NA =  An Ecological Screening Value is not available from USEPA Region 4.
RL = Reporting Limit
J  =  Estimated
U =  Non Detect
UJ = The analyte was not detected above the reported detection limit.  However, the reported detection limit is approximate 
         and may or may not represent the actual limit necessary to accurately and precisely measure the analyte in the sample.  
R = Rejected; results are unusable because certain criteria were not met.

Shading indicates the MDL was greater than the sediment screening value for non detected analyte. 



TABLE 4-2

ANALYTES DETECTED IN SEDIMENT SAMPLES COLLECTED IN 2008
NOISETTE CREEK - ZONE J

CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

PAGE 1 OF 2

Result MDL RL Result MDL RL Result MDL RL Result MDL RL Result MDL RL
Polynuclear Aromatic Compounds (ug/kg)
2-METHYLNAPHTHALENE NA 330 170  U 24 170 16  J 13 97 200  U 27 200 140  U 19 140 170  U 27 200
ACENAPHTHENE NA 330 18  J 13 170 97  U 7.1 97 200  U 14 200 140  U 10 140 170  U 14 200
ACENAPHTHYLENE 45.1 330 34  J 12 170 15  J 6.4 97 34  J 13 200 31  J 9.3 140 32.5  J 13 200
ANTHRACENE 60 330 58  J 22 170 58  J 12 97 170  J 25 200 170 18 140 170  J 25 200
BENZO(A)ANTHRACENE 103.5 330 720  J  22 170 460  J 12 97 810  J  25 200 730  J  18 140 770  J  25 200
BENZO(A)PYRENE 135 330 510 18 170 330 10 97 540 20 200 510 14 140 525 20 200
BENZO(B)FLUORANTHENE 160.4 NA 1200 19 170 790 11 97 1200 22 200 1100 15 140 1150 22 200
BENZO(G,H,I)PERYLENE 91.4 NA 200  J 29 170 150  J 16 97 250  J 33 200 240  J 23 140 245  J 33 200
BENZO(K)FLUORANTHENE 153.1 NA 270  J 16 170 170  J 9 97 380  J 18 200 380  J 13 140 380  J 18 200
BIS(2-ETHYLHEXYL)PHTHALATE 166.4 182 860  U 20 860 240  J 11 480 980  U 23 980 700  U 16 700 840  U 23 980
CHRYSENE 146.2 330 510 23 170 390 13 97 670 26 200 690 18 140 680 26 200
DIBENZO(A,H)ANTHRACENE NA 330 170  UJ 32 170 97  UJ 18 97 200  UJ 37 200 76  J 26 140 76  J 37 200
FLUORANTHENE 142.1 330 1000 35 170 720 19 97 1500 39 200 1200 28 140 1350 39 200
FLUORENE NA 330 16  J 14 170 11  J 7.9 97 30  J 16 200 21  J 11 140 25.5  J 16 200
INDENO(1,2,3-CD)PYRENE 92.6 NA 220 38 170 170 21 97 260 43 200 250 30 140 255 43 200
NAPHTHALENE NA 330 170  U 15 170 97  U 8.7 97 200  U 18 200 140  U 12 140 170  U 18 200
PHENANTHRENE NA 330 170  J 37 170 160 21 97 370  J 42 200 190  J 30 140 280  J 42 200
PYRENE 178.2 330 1200  J  59 170 770  J  33 97 1200  J  68 200 1000  J 48 140 1100  J  68 200
Pesticides/PCBs (ug/kg)
4,4'-DDD NA 3.3 4.8  J 0.98 1.4 2.8  J 0.92 1.3 3.8  J 1.1 1.6 6  J 1.3 1.9 4.9  J 1.1 1.6
4,4'-DDE NA 3.3 1.4  U 0.69 1.4 3.6  J 0.64 1.3 1.6  U 0.79 1.6 1.9  U 0.93 1.9 1.75  U 0.79 1.6
AROCLOR-1260 NA NA 15  U 12 15 14  U 11 14 17  U 14 17 20  U 16 20 18.5  U 14 17
DIELDRIN NA 3.3 1.4  U 0.66 1.4 1.3  U 0.62 1.3 1.6  U 0.76 1.6 1.9  U 0.89 1.9 1.75  U 0.76 1.6
Inorganics (mg/kg)
ALUMINUM 21440 NA 8360  J 1.26 27 6540  J 1.18 25 12400  J 1.38 30 14000  J 1.61 34 13200  J 1.38 30
ARSENIC 12.016 7.24 5.0 0.15 0.72 6.5 0.14 0.68 9.2 0.17 0.79 6.3 0.2 0.92 7.75 0.17 0.79
BARIUM 34.58 NA 19.4 0.03 0.45 8.5 0.02 0.42 17.7 0.03 0.49 22.1 0.03 0.58 19.9 0.03 0.49
CALCIUM 53260 NA 47700 0.99 4.5 15200 0.93 4.2 6370 1.08 4.9 5330 1.27 5.8 5850 1.08 4.9
CHROMIUM 43.5 52.3 14.7  U 0.03 1.3 11.1  U 0.03 1.3 27.0 0.04 1.5 27.0 0.04 1.7 27.0 0.04 1.5
COBALT 6.358 NA 2.8 0.03 2.7 2.0  U 0.02 2.5 3.2 0.03 3 4.1 0.03 3.4 3.65 0.03 3
COPPER 14.9 18.7 19.9 0.07 2.2 10.3 0.07 2.1 42.8 0.08 2.5 36.6 0.09 2.9 39.7 0.08 2.5
IRON 23600 NA 8630 0.54 9 6310 0.51 8.4 10200 0.59 9.8 11900 0.69 12 11050 0.59 9.8
LEAD 18.08 30.2 18.5 0.13 0.45 10.9 0.12 0.42 18.9 0.14 0.49 28.9 0.16 0.58 23.9 0.14 0.49
MAGNESIUM 6426 NA 2010 0.5 4.5 1600 0.47 4.2 2250 0.55 4.9 2700 0.65 5.8 2475 0.55 4.9
MANGANESE 216 NA 73.5 0.06 0.45 39.4 0.06 0.42 67.2 0.07 0.49 78.5 0.08 0.58 72.85 0.07 0.49

SAMPLE ID NOIM000403 NOIM001103 NOIM0012032X Average 
Background 

Concentration

Region 4 
Sediment 
Screening 

Values

NOIM001203-D NOIM001203-AVG
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ANALYTES DETECTED IN SEDIMENT SAMPLES COLLECTED IN 2008
NOISETTE CREEK - ZONE J

CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA
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Result MDL RL Result MDL RL Result MDL RL Result MDL RL Result MDL RL
Inorganics (mg/kg) (Continued)
MERCURY 0.07222 0.13 0.07 0.01 0.044 0.05 0.01 0.044 0.1 0.01 0.064 1.1 0.01 0.073 0.6 0.01 0.064
NICKEL 12.42 15.9 5.5 0.03 3.6 3.5 0.03 3.4 6.3 0.03 3.9 8.3 0.03 4.6 7.3 0.03 3.9
POTASSIUM 3046 NA 808 7 90 661 6.59 84 1120 7.69 98 1300 8.99 120 1210 7.69 98
SELENIUM 4.87 NA 0.23 0.2 0.9 0.19  U 0.19 0.84 0.32 0.22 0.98 0.26 0.25 1.2 0.29 0.22 0.98
SODIUM 13880 NA 4840 1.62 90 4350 1.52 84 5380 1.77 98 6940 2.08 120 6160 1.77 98
THALLIUM 4.87 NA 0.19 0.18 1.3 0.17  U 0.17 1.3 0.2  U 0.2 1.5 0.23  U 0.23 1.7 0.215  U 0.2 1.5
VANADIUM 48.84 NA 14.1 0.05 2.2 11.4 0.04 2.1 19.2 0.05 2.5 21.8 0.06 2.9 20.5 0.05 2.5
ZINC 71.54 124 86.8 0.02 2.2 29.7 0.02 2.1 62.7 0.02 2.5 158 0.03 2.9 110.35 0.02 2.5
Miscellaneous Parameters (MG/KG)
TOTAL ORGANIC CARBON NA NA 32000 150 690 37000 140 640 25000 170 790 26000 200 930 25500 170 790
Miscellaneous Parameters (%)
TOTAL SOLIDS NA NA 58 NA 1 62 NA 1 51 NA 1 43 NA 1 47 NA 1

Shading indicates detected concentration exceeds 2 x Average Background Concentration and Region 4 Ecological Screening Value.
J  =  Estimated
U =  Non Detect
UJ = The analyte was not detected above the reported detection limit.  However, the reported detection limit is approximate and may or may not represent the actual limit necessary to accurately and precisely
        measure the analyte in the sample.
RL = Reporting Limit
MDL = Method Detection Limit

SAMPLE ID
2 x Average 
Background 

Concentration

Region 4 
Sediment 
Screening 

Values

NOIM001103 NOIM001203 NOIM001203-D NOIM001203-AVGNOIM000403
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ANALYTICAL RESULTS  DURING THREE SAMPLING PERIODS
NOISETTE CREEK SAMPLE LOCATION NOIM0004 - ZONE J

CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA
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Result(1) MDL(2) Result MDL(2)

Inorganics (mg/kg)
Aluminum 7830 9500 8360  J
Antimony 1.1J 3.8U 0.86 0.23  U 0.13
Arsenic 10.7 5.9 5.0
Barium 44.4J 14 19.4
Beryllium 1.9 0.46J 0.35  U 0.01
Cadmium 0.45J 0.96U 0.42 0.01  U 0.01
Calcium 51200 2600 47700
Chromium 25.3 20 14.7  U 0.03
Cobalt 10.6J 3.3 2.8
Copper 127 15 19.9
Iron 19200 11000 8630
Lead 126 23 18.5
Magnesium 2400 2400 2010
Manganese 140 52 73.5
Mercury 0.16 0.14 0.07
Nickel 20.5 5.6J 5.5
Potassium 1050J 1300 808
Selenium 0.91U 4.8U 1.7 0.23
Silver 0.98U 1.9U 0.19 0.05  U 0.05
Sodium 4420J 5600 4840
Thallium 1.6U 4.8U 2.5 0.19
Vanadium 22.2 21 14.1
Zinc 718 100 86.8
Pesticides (µg/kg)
4,4'-DDD 5.65U 72U 6.6 4.8  J 
4,4'-DDE 5.65U 72U 6.6 1.4  U 0.69
4,4'-DDT 5.65U 72U 5.9 1.4  U 0.72
Aldrin 2.91U 37U 3.1 0.74  U 0.61
alpha-BHC 2.91U 37U 11 0.74  U 0.49
beta-BHC 2.91U 37U 10 0.74  U 0.63
delta-BHC 2.91U 37U 5 0.74  U 0.4
Dieldrin 5.65U 72U 7.7 1.4  U 0.66
Endosulfan I 2.91U 37U 3.5 0.74  U 0.49
Endosulfan II 5.65U 72U 5.9 1.4  U 0.52
Endosulfan sulfate 5.65U 72U 8.1 1.4  U 0.78
Endrin 5.65U 72U 7 1.4  U 1.2
Endrin aldehyde 5.65U 72U 14 1.4  U 0.61
Endrin ketone 5.65U 72U 7 1.4  U 0.84
gamma-BHC (Lindane) 2.91U 37U 3.1 0.74  U 0.63
Heptachlor 2.91U 37U 7 0.74  U 0.58
Heptachlor epoxide 2.91U 37U 4.6 0.74  U 1.4
Methoxychlor 29.1U 370U 10 7.4  U 3.2

Chemical 
June 

1997(1)
December 2005 April 2008
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ANALYTICAL RESULTS  DURING THREE SAMPLING PERIODS
NOISETTE CREEK SAMPLE LOCATION NOIM0004 - ZONE J

CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA
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Result(1) MDL(2) Result MDL(2)Chemical 
June 

1997(1)
December 2005 April 2008

Pesticides (µg/kg) (Continued)
PCB-1016 56.5U 720U 150 15  U 14
PCB-1221 115U 1500U 150 15  U 10
PCB-1232 56.5U 720U 140 15  U 4.6
PCB-1242 56.5U 720U 160 15  U 5.8
PCB-1248 56.5U 720U 170 15  U 4.9
PCB-1254 56.5U 720U 110 15  U 11
PCB-1260 56.5U 720U 140 15  U 12
Toxaphene 291U 3700U 260 14  U 11
Semivolatile Organic Compounds (µg/kg)
1,2,4-Trichlorobenzene 570U 720U 46 NA NA
1,2-Dichlorobenzene 570U 720U 50 NA NA
1,3-Dichlorobenzene 570U 720U 57 NA NA
1,4-Dichlorobenzene 570U 720U 48 NA NA
2,4,5-Trichlorophenol 1400U 720U 70 1400  U 520
2,4,6-Trichlorophenol 570U 720U 44 570  U 410
2,4-Dichlorophenol 570U 720U 50 570  U 490
2,4-Dimethylphenol 570U 720U 76 570  U 430
2,4-Dinitrophenol 1400U 3700U 370 1400  U 1100
2,4-Dinitrotoluene 570U 720U 41 570  U 430
2,6-Dinitrotoluene 570U 720U 72 570  U 360
2-Chloronaphthalene 570U 720U 52 570  U 320
2-Chlorophenol 570U 720U 59 570  U 440
2-Methylnaphthalene 570U 720U 52 170 U 24
2-Methylphenol 570U 720U 65 570  U 440
2-Nitroaniline 1400U 3700U 50 1400  U 390
2-Nitrophenol 570U 720U 44 570  U 390
3 & 4 Methylphenol 570U 720U 63 570  U 490
3,3'-Dichlorobenzidine 570U 1400U 65 570  U 380
3-Nitroaniline 1400U 3700U 72 1400  U 420
4,6-Dinitro-2-methylphenol 1400U 3700U 440 1400  U 1000
4-Bromophenyl phenyl ether 570U 720U 68 570  U 260
4-Chloro-3-methylphenol 570U 720U 74 570  U 460
4-Chloroaniline 570U 1400U 57 570  U 160
4-Chlorophenyl phenyl ether 570U 720U 41 570  U 240
4-Nitroaniline 1400U 3700U 37 1400  U 440
4-Nitrophenol 1400U 3700U 460 1400  U 1100
Acenaphthene 570U 720U 41 18  J
Acenaphthylene 570U 720U 37 34  J
Anthracene 610 150J 58  J
Benzo[a]anthracene 1000 290J 720  J  
Benzo[a]pyrene 990 320J 510
Benzo[b]fluoranthene 1200 400J 1200
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ANALYTICAL RESULTS  DURING THREE SAMPLING PERIODS
NOISETTE CREEK SAMPLE LOCATION NOIM0004 - ZONE J

CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA
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Result(1) MDL(2) Result MDL(2)Chemical 
June 

1997(1)
December 2005 April 2008

Semivolatile Organic Compounds (µg/kg) (Continued)
Benzo[g,h,i]perylene 210J 240J 200  J
Benzo[k]fluoranthene 760 330J 270  J
Bis(2-chloroethoxy)methane 570U 720U 52 570  U 210
Bis(2-chloroethyl)ether 570U 720U 61 570  U 290
Bis(2-ethylhexyl) phthalate 570U 460J 860  U 20
bis(chloroisopropyl) ether NA 720U 76 NA NA
Butyl benzyl phthalate 570U 720U 59 570  U 280
Carbazole 570U 720U 61 570  U 360
Chrysene 1500 380J 510
Dibenz(a,h)anthracene 150J 66J 170  UJ 32
Dibenzofuran 570U 720U 52 570  U 300
Diethyl phthalate 570U 720U 48 570  U 250
Dimethyl phthalate 570U 720U 41 570  U 240
Di-n-butyl phthalate 570U 720U 61 570  U 320
Di-n-octyl phthalate 570U 720U 68 570  U 420
Fluoranthene 1500 650J 1000
Fluorene 570U 720U 48 16  J
Hexachlorobenzene 570U 720U 57 570  U 230
Hexachlorobutadiene 570U 720U 44 570  U 220
Hexachlorocyclopentadiene 570U 720U 180 570  U 280
Hexachloroethane 570U 720U 44 570  U 240
Indeno[1,2,3-cd]pyrene 270J 230J 220
Isophorone 570U 720U 48 570  U 240
Naphthalene 570U 720U 41 170  U 15
Nitrobenzene 570U 720U 76 570  U 220
N-Nitrosodi-n-propylamine 570U 720U 61 570  U 240
N-Nitrosodiphenylamine 570U 720U 50 570  U 440
Pentachlorophenol 1400U 3700U 180 1400  U 740
Phenanthrene 83J 110J 170  J
Phenol 570U 720U 65 570  U 460
Pyrene 950 540J 1200  J  

Notes:

J   =  Estimated
U  =  Non Detect
UJ = The analyte was not detected above the reported detection limit.  However, the
reported detection limit is approximate and may or may not represent the actual
limit necessary to accurately and precisely measure the analyte in the sample.  
(1)  Data taken from Table 3-2 of Spectra Tech (2006). 
(2)  Method detection limits (MDLs) are shown for non-detect samples. MDLs for samples 
collected in 2005 were taken from Appendix A of Spectra Tech (2006).  MDLs for samples 
collected in 1997 were not available in the Spectra Tech (2006) report. 

Although sediment samples were collected from three locations in Noisette Creek in April 
2008, only one of the three locations (NOIM0004) had been previously sampled (in June 
1997 and December 2005).  This table provides a comparison of results for sample location 
NOIM0004 during the 1997, 2005, and 2008 sampling events.
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ANALYTES DETECTED IN SEDIMENT SAMPLES COLLECTED IN 2008
SHIPYARD CREEK - ZONE J

CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA
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Result MDL RL Result MDL RL Result MDL RL
Polynuclear Aromatic Compounds (ug/kg)
2-METHYLNAPHTHALENE NA 330 28  J 25 180 18  J 9.6 69 30  J 20 150
ACENAPHTHENE NA 330 44  J 13 180 9.6  J 5 69 13  J 11 150
ACENAPHTHYLENE 45.14 330 20  J 12 180 24  J 4.6 69 56  J 9.9 150
ANTHRACENE 60 330 110  J 23 180 48  J 8.8 69 80  J 19 150
BENZO(A)ANTHRACENE 103.5 330 490  J 22 180 260  J 8.7 69 580  J 19 150
BENZO(A)PYRENE 135 330 420 18 180 170 7.2 69 560 15 150
BENZO(B)FLUORANTHENE 160.4 NA 950 20 180 460 7.6 69 1500 16 150
BENZO(G,H,I)PERYLENE 91.4 NA 200  J 30 180 99 11 69 330  J 25 150
BENZO(K)FLUORANTHENE 153.1 NA 200  J 17 180 100  J 6.5 69 400  J 14 150
BIS(2-ETHYLHEXYL)PHTHALATE 166.4 182 540  J  21 890 750 8 350 630  J  17 740
CHRYSENE 146.2 330 360 24 180 190 9.1 69 560 20 150
DIBENZO(A,H)ANTHRACENE NA 330 180  UJ 34 180 69  U 13 69 150  UJ 28 150
FLUORANTHENE 142.1 330 820 36 180 370 14 69 860 30 150
FLUORENE NA 330 33  J 15 180 13  J 5.7 69 17  J 12 150
INDENO(1,2,3-CD)PYRENE 92.6 NA 180 39 180 100 15 69 320 32 150
NAPHTHALENE NA 330 180  U 16 180 7.5  J 6.2 69 150  U 13 150
PHENANTHRENE NA 330 280 38 180 90 15 69 120  J 32 150
PYRENE 178.2 330 1200  J 61 180 620  J 24 69 1000  J 51 150
Pesticides/PCBs (ug/kg)
4,4'-DDD NA 3.3 1.8  U 1.3 1.8 2.9  U 2 2.9 3.1  U 2.1 3.1
4,4'-DDE NA 3.3 6.6  J 0.89 1.8 25 1.4 2.9 12 1.5 3.1
AROCLOR-1260 NA NA 150  J 16 19 210  J 24 29 200  J 26 32
DIELDRIN NA 3.3 9.1  J 0.86 1.8 2.9  U 1.3 2.9 3.1  U 1.4 3.1
Inorganics (mg/kg)
ALUMINUM 21440 NA 12700  J 1.46 31 25400  J 2.18 47 32900  J 2.68 57
ARSENIC 12.016 7.24 6.9 0.18 0.83 11.9 0.27 1.2 19.8 0.33 1.5
BARIUM 34.58 NA 50.9 0.03 0.52 44.1 0.04 0.78 86.6 0.05 0.96
CALCIUM 53260 NA 31200 1.15 5.2 24800 1.72 7.8 37200 2.1 9.6
CHROMIUM 43.5 52.3 89.5 0.04 1.6 219 0.06 2.3 336 0.07 2.9

Sample ID
2X Average 
Background 

Concentration

Region 4 
Sediment 
Screening 

Values

009M001703009M000403 009M001603
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ANALYTES DETECTED IN SEDIMENT SAMPLES COLLECTED IN 2008
SHIPYARD CREEK - ZONE J

CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

PAGE 2 OF 2

Result MDL RL Result MDL RL Result MDL RL
Inorganics (mg/kg) (Continued)
COBALT 6.358 NA 2.5 0.03 3.1 4.4 0.04 4.7 7.4 0.05 5.7
COPPER 14.9 18.7 56.4 0.08 2.6 78.9 0.12 3.9 133 0.15 4.8
IRON 23600 NA 11800 0.63 10 23600 0.94 16 33900 1.15 19
LEAD 18.08 30.2 55.7 0.15 0.52 61.8 0.22 0.78 142 0.27 0.96
MAGNESIUM 6426 NA 3230 0.58 5.2 5810 0.87 7.8 9300 1.07 9.6
MANGANESE 216 NA 78.3 0.07 0.52 192 0.11 0.78 201 0.13 0.96
MERCURY 0.07222 0.13 0.45 0.01 0.069 0.22 0.01 0.12 0.39 0.01 0.12
NICKEL 12.42 15.9 12.3 0.03 4.2 22.3 0.05 6.2 32.8 0.06 7.6
POTASSIUM 3046 NA 1280 8.13 100 2460 12.17 160 3540 14.92 190
SELENIUM NA NA 0.53 0.23 1 0.89 0.34 1.6 0.86 0.42 1.9
SODIUM 13880 NA 5700 1.88 100 11800 2.81 160 16400 3.44 190
THALLIUM NA NA 0.28 0.21 1.6 0.42 0.31 2.3 0.38  U 0.38 2.9
VANADIUM 48.84 NA 22.6 0.05 2.6 46.5 0.08 3.9 62.2 0.1 4.8
ZINC 71.54 124 150 0.02 2.6 204 0.03 3.9 494 0.04 4.8
Miscellaneous Parameters (MG/KG)
TOTAL ORGANIC CARBON NA NA 47000 190 890 58000 290 1400 91000 320 1500
Miscellaneous Parameters (%)
TOTAL SOLIDS NA NA 45 NA 1 29 NA 1 27 NA 1

Shading indicates an exceedance of 2 x Average Background Concentration and Region 4 Ecological Screening Value.
J  =  Estimated
U =  Non Detect
UJ = The analyte was not detected above the reported detection limit.  However, the reported detection limit is approximate and may or may not represent the 
        actual limit necessary to accurately and precisely measure the analyte in the sample.
MDL = Method Detection Limit
RL = Reporting Limit

Sample ID
2X Average 
Background 

Concentration

Region 4 
Sediment 
Screening 

Values

009M000403 009M001603 009M001703



TABLE 4-5

ANALYTICAL RESULTS DURING THREE SAMPLING PERIODS
SHIPYARD CREEK SAMPLE LOCATION 009M0004 - ZONE J

CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA
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Result(1) MDL(2) Result MDL(2)

Inorganics (mg/kg)
Aluminum 20600 14000 12700  J  
Antimony 2.7J 5.3U 1.2 0.61  U 0.16
Arsenic 11.9 7 6.9  
Barium 29.1 37 50.9  
Beryllium 0.94 0.64J 0.42  U 0.01
Cadmium 0.64J 1.6 0.55  U 0.01
Calcium 35400 20000 31200  
Chromium 291 160 89.5
Cobalt 5.7 3.9 2.5
Copper 141 54 56.4
Iron 26000 15000 11800
Lead 107 71 55.7
Magnesium 7200 4900 3230
Manganese 274 100 78.3
Mercury 0.69 0.15 0.45
Nickel 37.3 19 12.3
Potassium 2470 1900 1280
Selenium 0.56J 6.7U 2.4 0.53
Silver 0.46U 2.7U 0.26 0.06  U 0.06
Sodium 10600 8700 5700
Thallium 0.52U 6.7U 3.5 0.28
Vanadium 52.2 32 22.6
Zinc 387 230 150
Pesticides (µg/kg)
4,4'-DDD 41J 89U 8.1 1.8  U 1.3
4,4'-DDE 110 89U 8.1 6.6  J  
4,4'-DDT 50U 89U 7.3 1.8  U 0.93
Aldrin 18J 46U 3.8 0.95  U 0.78
alpha-BHC 20U 46U 14 0.95  U 0.63
beta-BHC 20U 46U 13 0.95  U 0.82
delta-BHC 20U 46U 6.2 0.95  U 0.52
Dieldrin 20U 89U 9.5 9.1  J  
Endosulfan I 20U 46U 4.3 0.95  U 0.63
Endosulfan II 50U 89U 7.3 1.8  U 0.67
Endosulfan sulfate 50U 89U 10 1.8  U 1
Endrin 20U 89U 8.7 1.8  U 1.5
Endrin aldehyde 50U 89U 18 1.8  U 0.78
Endrin ketone 50U 89U 8.7 1.8  U 1.1
gamma-BHC (Lindane) 20UJ 46U 3.8 0.95  U 0.82
Heptachlor 20U 46U 8.7 0.95  U 0.74
Heptachlor epoxide 20U 46U 5.7 0.95  U 1.7
Methoxychlor 200U 460U 13 9.5  U 4.1
PCB-1016 200U 890U 180 19  U 18
PCB-1221 200U 1800U 180 19  U 13
PCB-1232 200U 890U 170 19  U 5.9

December 2005 April 2008Chemical 
September 

1994(1)
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ANALYTICAL RESULTS DURING THREE SAMPLING PERIODS
SHIPYARD CREEK SAMPLE LOCATION 009M0004 - ZONE J

CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA
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Result(1) MDL(2) Result MDL(2)
December 2005 April 2008Chemical 

September 
1994(1)

Pesticides (µg/kg) (Continued)
PCB-1242 200 890U 200 19  U 7.5
PCB-1248 3000 890U 220 19  U 6.4
PCB-1254 690 890U 140 19  U 14
PCB-1260 770 890U 170 150  J  
Toxaphene 900U 4600U 330 18  U 14
Semivolatile Organic Compounds (µg/kg)
1,2,4-Trichlorobenzene NA 900U 57 NA NA
1,2-Dichlorobenzene 18000U 900U 63 NA NA
1,3-Dichlorobenzene 18000U 900U 71 NA NA
1,4-Dichlorobenzene 18000U 900U 60 NA NA
2,4,5-Trichlorophenol 91000U 900U 87 1800  U 670
2,4,6-Trichlorophenol 18000U 900U 54 740  U 520
2,4-Dichlorophenol 18000U 900U 63 740  U 640
2,4-Dimethylphenol 18000U 900U 95 740  U 550
2,4-Dinitrophenol 91000U 4600U 460 1800  U 1400
2,4-Dinitrotoluene 18000U 900U 52 740  U 550
2,6-Dinitrotoluene 18000U 900U 90 740  U 470
2-Chloronaphthalene 18000U 900U 65 740  U 410
2-Chlorophenol 18000U 900U 73 740  U 560
2-Methylnaphthalene 3600U 900U 65 28  J
2-Methylphenol 18000U 900U 82 740  U 570
2-Nitroaniline 91000U 4600 63 1800  U 500
2-Nitrophenol 18000U 900U 54 740  U 500
3 & 4 Methylphenol 18000U 900U 79 740  U 630
3,3'-Dichlorobenzidine 36000U 1800U 82 740  U 490
3-Nitroaniline 91000U 4600U 90 1800  U 550
4,6-Dinitro-2-methylphenol 91000U 4600U 540 1800  U 1300
4-Bromophenyl phenyl ether 18000U 900U 84 740  U 330
4-Chloro-3-methylphenol 18000U 900U 92 740  U 600
4-Chloroaniline 18000U 1800U 71 740  U 210
4-Chlorophenyl phenyl ether 18000U 900U 52 740  U 300
4-Nitroaniline 91000U 4600U 46 1800  U 560
4-Nitrophenol 91000U 4600U 570 1800  U 1400
Acenaphthene 3600U 900U 52 170  U 14
Acenaphthylene 3600U 900U 46 32.5  J  
Anthracene 3600U 900U 63 170  J  
Benzo[a]anthracene 18000U 100J  770  J  
Benzo[a]pyrene 18000U 120J  525  
Benzo[b]fluoranthene 18000U 230J  1150  
Benzo[g,h,i]perylene 18000U 100J  245  J  
Benzo[k]fluoranthene 18000UJ 110J  380  J  
Bis(2-chloroethoxy)methane 18000U 900U 65 740  U 270
Bis(2-chloroethyl)ether 18000U 900U 76 740  U 380
Bis(2-ethylhexyl) phthalate 18000U 230J  540  J 
bis(chloroisopropyl) ether NA 900U 95 NA NA



TABLE 4-5

ANALYTICAL RESULTS DURING THREE SAMPLING PERIODS
SHIPYARD CREEK SAMPLE LOCATION 009M0004 - ZONE J

CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA
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Result(1) MDL(2) Result MDL(2)
December 2005 April 2008Chemical 

September 
1994(1)

Semivolatile Organic Compounds (µg/kg) (Continued)
Butyl benzyl phthalate 18000U 900U 73 740  U 360
Carbazole NA 900U 76 740  U 460
Chrysene 18000U 150J  360
Dibenz(a,h)anthracene 18000U 900U 65 180  UJ 34
Dibenzofuran 18000U 900U 52 740  U 380
Diethyl phthalate 18000U 900U 60 740  U 320
Dimethyl phthalate 18000U 900U 52 740  U 310
Di-n-butyl phthalate 18000U 900U 79 740  U 420
Di-n-octyl phthalate 18000U 900U 84 740  U 550
Fluoranthene 9500J 230J  820 36
Fluorene 3600U 900U 60 33  J  
Hexachlorobenzene 18000U 900U 71 740  U 300
Hexachlorobutadiene 18000U 900U 54 740  U 280
Hexachlorocyclopentadiene 18000U 900U 230 740  U 360
Hexachloroethane 18000U 900U 54 740  U 310
Indeno[1,2,3-cd]pyrene 18000U 86J  180
Isophorone 18000U 900U 60 180  U 16
Naphthalene 18000U 900U 52 180  U 16
Nitrobenzene 18000U 900U 95 740  U 290
N-Nitrosodi-n-propylamine 18000U 900U 76 740  U 310
N-Nitrosodiphenylamine 18000U 900U 63 740  U 570
Pentachlorophenol 18000U 4600U 230 1800  U 950
Phenanthrene 18000U 900U 79 280  
Phenol 18000U 900U 82 740  U 600
Pyrene 6400J 230J  1200  J  

Notes:

J  =  Estimated
U =  Non Detect
UJ = The analyte was not detected above the reported detection limit.  However, 
         the reported detection limit is approximate and may or may not represent the 
         actual limit necessary to accurately and precisely measure the analyte in the sample.  
(1)  Data taken from Table 3-2 of Spectra Tech (2006).
(2)  Method detection limits (MDLs) are shown for non-detect samples. MDLs for samples 
collected in 2005 were taken from Appendix A of Spectra Tech (2006).  MDLs for samples 
collected in 1994 were not available in the Spectra Tech (2006) report. 

Although sediment samples were collected from three locations in Shipyard Creek in April 
2008, only one of the three locations (009M0004) had been previously sampled (in 
September 1994 and December 2005).  This table provides a comparison of results for 
sample location NOIM0004 during the 1994, 2005, and 2008 sampling events.



TABLE 4-6

ANALYTES DETECTED IN SEDIMENT SAMPLES COLLECTED IN 2008
COOPER RIVER - ZONE J

CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

PAGE 1 OF 2

Result MDL RL Result MDL RL Result MDL RL
Polynuclear Aromatic Compounds (ug/kg)
2-METHYLNAPHTHALENE NA 330 5.2  J 3.5 26 4200  U 580 4200 330  U 46 330
ACENAPHTHENE NA 330 7  J 1.9 26 1400  J  300 4200 330  U 24 330
ACENAPHTHYLENE 45.1 330 3.9  J 1.7 26 4200  U 280 4200 72  J 22 330
ANTHRACENE 60 330 64 3.3 26 2400  J  530 4200 200  J 42 330
BENZO(A)ANTHRACENE 103.5 330 190  J 3.2 26 5800  J  530 4200 640  J 42 330
BENZO(A)PYRENE 135 330 120 2.6 26 2500  J 430 4200 840 34 330
BENZO(B)FLUORANTHENE 160.4 NA 250 2.8 26 5400 460 4200 1700 36 330
BENZO(G,H,I)PERYLENE 91.4 NA 51 4.3 26 780  J 690 4200 270  J 55 330
BENZO(K)FLUORANTHENE 153.1 NA 82  J 2.4 26 1200  J 390 4200 560  J 31 330
CHRYSENE 146.2 330 170 3.4 26 5100 550 4200 880 44 330
DIBENZO(A,H)ANTHRACENE NA 330 11  J 4.8 26 4200  UJ 780 4200 68  J 62 330
FLUORANTHENE 142.1 330 330 5.1 26 41000 840 4200 550 66 330
FLUORENE NA 330 14  J 2.1 26 2200  J  340 4200 330  U 27 330
INDENO(1,2,3-CD)PYRENE 92.6 NA 50 5.6 26 4200  U 910 4200 280  J 72 330
NAPHTHALENE NA 330 2.7  J 2.3 26 4200  U 370 4200 330  U 30 330
PHENANTHRENE NA 330 110 5.5 26 18000 900 4200 97  J 71 330
PYRENE 178.2 330 300  J 8.8 26 26000  J  1400 4200 2600  J  110 330
Pesticides/PCBs (ug/kg)
4,4'-DDD NA 3.3 1.1  U 0.73 1.1 4.8  J 2.4 3.5 3.5  U 2.4 3.5
AROCLOR-1260 NA NA 94  J 9 11 35  U 29 35 35  U 29 35
Inorganics (mg/kg)
ALUMINUM 21440 NA 5900  J 0.86 18 47700  J 2.76 59 37800  J 2.94 63
ARSENIC 12.016 7.24 2.1 0.1 0.49 20.5 0.33 1.6 17.6 0.36 1.7
BARIUM 34.58 NA 85.7 0.02 0.31 44.6 0.06 0.98 44.6 0.06 1
CALCIUM 53260 NA 9330 0.68 3.1 26600 2.17 9.8 31200 2.31 10
CHROMIUM 43.5 52.3 37.0 0.02 0.92 68.4 0.07 3 57.9 0.08 3.2
COBALT 6.358 NA 10 0.02 1.8 9.2 0.06 5.9 8.4 0.06 6.3
COPPER 14.9 18.7 386 0.05 1.5 43.5 0.16 4.9 148 0.17 5.2
IRON 23600 NA 10200 0.37 6.1 36700 1.18 20 30500 1.26 21

Sample ID
2X Average 
Background 

Concentration

Region 4 
Sediment 
Screening 

Values

054M000103 556M000503 556M000703
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ANALYTES DETECTED IN SEDIMENT SAMPLES COLLECTED IN 2008
COOPER RIVER - ZONE J

CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA
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Result MDL RL Result MDL RL Result MDL RL

Sample ID
2X Average 
Background 

Concentration

Region 4 
Sediment 
Screening 

Values

054M000103 556M000503 556M000703

Inorganics (mg/kg) (Continued)
LEAD 18.08 30.2 147 0.09 0.31 40.5 0.28 0.98 21 0.29 1
MAGNESIUM 6426 NA 2040 0.34 3.1 10600 1.1 9.8 9850 1.18 10
MANGANESE 216 NA 196 0.04 0.31 494 0.13 0.98 383 0.14 1
MERCURY 0.07222 0.13 0.11 0.01 0.04 0.08 0.01 0.14 0.06 0.01 0.13
NICKEL 12.42 15.9 32.6 0.02 2.4 20 0.06 7.9 23 0.06 8.4
POTASSIUM 3046 NA 634 4.79 61 4540 15.36 200 4070 16.38 210
SELENIUM ND NA 0.14  U 0.14 0.61 0.65 0.43 2 0.77 0.46 2.1
SODIUM 13880 NA 2220 1.11 61 24200 3.55 200 25300 3.78 210
VANADIUM 48.84 NA 5.0 0.03 1.5 80.1 0.1 4.9 66 0.11 5.2
ZINC 71.54 124 826 0.01 1.5 95.8 0.04 4.9 144 0.05 5.2
Miscellaneous Parameters (MG/KG)
TOTAL ORGANIC CARBON NA NA 7100 110 510 46000 350 1700 56000 350 1700
Miscellaneous Parameters (%)
TOTAL SOLIDS NA NA 78 NA 1 24 NA 1 24 NA 1

Shading indicates an exceedance of 2 x Average Background Concentration and Region 4 Ecological Screening Value.
J  =  Estimated
U =  Non Detect
UJ = The analyte was not detected above the reported detection limit.  However, the reported detection limit is approximate and may or may not represent the 
        actual limit necessary to accurately and precisely measure the analyte in the sample.
MDL = Method Detection Limit
RL = Reporting Limit
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ANALYTICAL RESULTS DURING THREE SAMPLING PERIODS
COOPER RIVER SAMPLE LOCATION 054M0001 - ZONE J

CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

PAGE 1 OF 3

Result(1) MDL(2) Result MDL(2)

Inorganics (mg/kg)
Aluminum 2140 23000 5900  J
Antimony 1.8J 4.9U 1.1 0.51  U 0.09
Arsenic 3.7 11 2.1
Barium 19.5J 48 85.7
Beryllium 0.26J 1 2.1  U 0.01
Cadmium 0.3J 0.54J 0.1  U 0.01
Calcium 8800 11000 9330
Chromium 28.4 51 37.0
Cobalt 2.9J 10 10
Copper 83.1 140 386
Iron 7170 26000 10200
Lead 87J 79 147
Magnesium 2080 6100 2040
Manganese 47.1 390 196
Mercury 0.52 0.23 0.11
Nickel 19.7 28 32.6
Potassium 592U 2200 634
Selenium 0.64U 6.1U 2.2 0.14  U 0.14
Silver 0.26U 0.97J 0.54  U 0.03
Sodium 1350 9600 2220
Thallium 0.64U 6.1U 3.2 0.12  U 0.12
Vanadium 7.4 49 5.0
Zinc 211J 680 826
Pesticides (µg/kg)
4,4'-DDD NA 88U 8 1.1  U 0.73
4,4'-DDE NA 88U 8 1.1  U 0.51
4,4'-DDT NA 88U 7.2 1.1  U 0.53
Aldrin NA 45U 3.7 0.54  U 0.45
alpha-BHC NA 45U 14 0.54  U 0.36
beta-BHC NA 45U 13 0.54  U 0.47
delta-BHC NA 45U 6.1 0.54  U 0.3
Dieldrin NA 88U 9.4 1.1  U 0.49
Endosulfan I NA 45U 4.3 0.54  U 0.36
Endosulfan II NA 88U 7.2 1.1  U 0.38
Endosulfan sulfate NA 88U 9.9 1.1  U 0.58
Endrin NA 88U 8.6 1.1  U 0.88
Endrin aldehyde NA 88U 17 1.1  U 0.45
Endrin ketone NA 88U 8.6 1.1  U 0.62
gamma-BHC (Lindane) NA 45U 3.7 0.54  U 0.47
Heptachlor NA 45U 8.6 0.54  U 0.43
Heptachlor epoxide NA 45U 5.6 0.54  U 1
Methoxychlor NA 450U 13 5.4  U 2.4
PCB-1016 NA 880U 180 11  U 10
PCB-1221 NA 1800U 180 11  U 7.7
PCB-1232 NA 880U 170 11  U 3.4

Chemical 
November 

1995(1)
December 2005 April 2008
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ANALYTICAL RESULTS DURING THREE SAMPLING PERIODS
COOPER RIVER SAMPLE LOCATION 054M0001 - ZONE J

CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA
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Result(1) MDL(2) Result MDL(2)Chemical 
November 

1995(1)
December 2005 April 2008

Pesticides (µg/kg) (Continued)
PCB-1242 NA 880U 200 11  U 4.3
PCB-1248 NA 880U 210 11  U 3.6
PCB-1254 NA 880U 140 11  U 8.3
PCB-1260 NA 880U 170 94  J
Toxaphene NA 4500U 320 10  U 8.3
Semivolatile Organic Compounds (µg/kg)
1,2,4-Trichlorobenzene 850U 880U 56 NA NA
1,2-Dichlorobenzene 850U 880U 62 NA NA
1,3-Dichlorobenzene 850U 880U 70 NA NA
1,4-Dichlorobenzene 850U 880U 59 NA NA
2,4,5-Trichlorophenol 4100U 880U 86 1000 U 390
2,4,6-Trichlorophenol 850U 880U 54 420  U 300
2,4-Dichlorophenol 850U 880U 62 420  U 360
2,4-Dimethylphenol 850U 880U 94 420  U 320
2,4-Dinitrophenol 4100U 4500U 450 1000  U 830
2,4-Dinitrotoluene 850U 880U 51 420  U 320
2,6-Dinitrotoluene 850U 880U 88 420  U 270
2-Chloronaphthalene 850U 880U 64 420  U 240
2-Chlorophenol 850U 880U 72 420  U 320
2-Methylnaphthalene 220J 880U 64 5.2 J
2-Methylphenol 850U 880U 80 420  U 330
2-Nitroaniline 4100U 4500U 62 1000  U 290
2-Nitrophenol 850U 880U 54 420  U 290
3 & 4 Methylphenol 850U 880U 78 420  U 360
3,3'-Dichlorobenzidine 1700U 1800U 80 420  U 280
3-Nitroaniline 4100U 4500U 88 1000  U 310
4,6-Dinitro-2-methylphenol 4100U 4500U 540 1000  U 750
4-Bromophenyl phenyl ether 850U 880U 83 420  U 190
4-Chloro-3-methylphenol 850U 880U 91 420  U 340
4-Chloroaniline 850U 1800U 70 420  U 120
4-Chlorophenyl phenyl ether 850U 880U 51 420  U 170
4-Nitroaniline NA 4500U 45 1000  U 320
4-Nitrophenol NA 4500U 560 1000  U 830
Acenaphthene 640J 880U 51 7  J
Acenaphthylene 850U 880U 45 3.9  J
Anthracene 1400 880U 62 64
Benzo[a]anthracene 2600 880U 87 190  J
Benzo[a]pyrene 2200 78J 120
Benzo[b]fluoranthene 850U 99J 250
Benzo[g,h,i]perylene 1200 880U 62 51
Benzo[k]fluoranthene 3600 880U 96 82  J
Bis(2-chloroethoxy)methane 850U 880U 64 420  U 150
Bis(2-chloroethyl)ether 850U 880U 75 420  U 220
Bis(2-ethylhexyl) phthalate 850U 230J 110  U 3
bis(chloroisopropyl) ether NA 880U 94 NA NA
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ANALYTICAL RESULTS DURING THREE SAMPLING PERIODS
COOPER RIVER SAMPLE LOCATION 054M0001 - ZONE J

CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA
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Result(1) MDL(2) Result MDL(2)Chemical 
November 

1995(1)
December 2005 April 2008

Semivolatile Organic Compounds (µg/kg) (Continued)
Butyl benzyl phthalate 850U 880U 72 420 U 210
Carbazole NA 880U 75 420  U 270
Chrysene 2900 100J 170
Dibenz(a,h)anthracene 720J 880U 64 11  J
Dibenzofuran 590J 880U 51 420  U 220
Diethyl phthalate 850U 880U 59 420  U 180
Dimethyl phthalate 850U 880U 51 420  U 180
Di-n-butyl phthalate 850U 880U 75 420  U 240
Di-n-octyl phthalate 850U 880U 83 420  U 310
Fluoranthene 6700 150J 330
Fluorene 760J 880U 59 14  J
Hexachlorobenzene 850U 880U 70 420  U 170
Hexachlorobutadiene 850U 880U 54 420  U 160
Hexachlorocyclopentadiene 850U 880U 220 420  U 210
Hexachloroethane 850U 880U 54 420  U 180
Indeno[1,2,3-cd]pyrene 1100 880U 70 50
Isophorone 850U 880U 59 420  U 180
Naphthalene 590J 880U 51 2.7  J
Nitrobenzene 850U 880U 94 420  U 170
N-Nitrosodi-n-propylamine 850U 880U 75 420  U 180
N-Nitrosodiphenylamine 850U 880U 62 420  U 330
Pentachlorophenol 4100 4500U 220 1000  U 540
Phenanthrene 6900 880U 78 110
Phenol 850U 880U 80 420  U 340
Pyrene 5600 200J 300  J

Notes:
J            =  Estimated
U           =  Non Detect
(1)  Data taken from Table 3-2 of Spectra Tech (2006).
(2)  Method detection limits (MDLs) are shown for non-detect samples. MDLs for samples 
collected in 2005 were taken from Appendix A of Spectra Tech (2006).  MDLs for samples 
collected in 1995 were not available in the Spectra Tech (2006) report. 
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ANALYTICAL RESULTS DURING THREE SAMPLING PERIODS
COOPER RIVER SAMPLE LOCATION 556M0005 - ZONE J

CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

PAGE 1 OF 3

Result(1) MDL(2) Result MDL(2)

Inorganics (mg/kg)
Aluminum 2770 35000 47700  J
Antimony 1.7J 9.6U 2.2 0.32  U 0.3
Arsenic 5.4 18 20.5
Barium 27.4 42 44.6
Beryllium 0.49J 1.5J 1.3  U 0.02
Cadmium 0.29J 2.4U 1.1 0.02  U 0.02
Calcium 25300 29000 26600
Chromium 36.7 69 68.4
Cobalt 6.8 10 9.2
Copper 1930 44 43.5
Iron 20300 34000 36700
Lead 220 26 40.5
Magnesium 1820 11000 10600
Manganese 162 400 494
Mercury 0.05 0.077J 0.08
Nickel 32.6J 20 20
Potassium 656J 5000 4540
Selenium 0.6 12U 4.3 0.65
Silver 0.24U 4.8U 0.48 0.11  U 0.11
Sodium 1060 29000 24200
Thallium 0.6U 12U 6.3 0.39  U 0.39
Vanadium 6.3J 77 80.1
Zinc 774 120 95.8
Pesticides (µg/kg)
4,4'-DDD 3200U 180U 16 4.8  J 
4,4'-DDE 7600 180U 16 3.5  U 1.7
4,4'-DDT 3200U 180U 15 3.5  U 1.7
Aldrin 1700U 93U 7.7 1.8  U 1.5
alpha-BHC 1700U 93U 29 1.8  U 1.2
beta-BHC 1700U 93U 26 1.8  U 1.5
delta-BHC 1700U 93U 13 1.8  U 0.97
Dieldrin 3200U 180U 19 3.5  U 1.6
Endosulfan I 1700U 93U 8.8 1.8  U 1.2
Endosulfan II 3200U 180U 15 3.5  U 1.2
Endosulfan sulfate 3200U 180U 20 3.5  U 1.9
Endrin 3200U 180U 18 3.5  U 2.8
Endrin aldehyde 3200U 180U 36 3.5  U 1.5
Endrin ketone 3200U 180U 18 3.5  U 2
gamma-BHC (Lindane) 1.7U 93U 7.7 1.8  U 1.5
Heptachlor 1.7U 93U 18 1.8  U 1.4
Heptachlor epoxide 1.7U 93U 12 1.8  U 3.3
Methoxychlor 45 930U 26 18  U 7.6
PCB-1016 43U 1800U 370 35  U 33
PCB-1221 43U 3700U 370 35  U 25
PCB-1232 43U 1800U 340 35  U 11

Chemical 
November 

1995(1)
December 2005 April 2008
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ANALYTICAL RESULTS DURING THREE SAMPLING PERIODS
COOPER RIVER SAMPLE LOCATION 556M0005 - ZONE J

CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA
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Result(1) MDL(2) Result MDL(2)Chemical 
November 

1995(1)
December 2005 April 2008

Pesticides (µg/kg) (Continued)
PCB-1242 43U 1800U 410 35  U 14
PCB-1248 43U 1800U 440 35  U 12
PCB-1254 87U 1800U 290 35  U 27
PCB-1260 87U 1800U 350 35  U 29
Toxaphene 110U 9300U 660 34  U 27
Semivolatile Organic Compounds (µg/kg)
1,2,4-Trichlorobenzene NA 1800U 120 NA NA
1,2-Dichlorobenzene 1700U 1800U 130 NA NA
1,3-Dichlorobenzene 1700U 1800U 140 NA NA
1,4-Dichlorobenzene 1700U 1800U 120 NA NA
2,4,5-Trichlorophenol 8300U 1800U 180 3400  U 1200
2,4,6-Trichlorophenol 1700U 1800U 110 1400  U 980
2,4-Dichlorophenol 1700U 1800U 130 1400  U 1200
2,4-Dimethylphenol 1700U 1800U 190 1400  U 1000
2,4-Dinitrophenol 8300U 9300U 930 3400  U 2700
2,4-Dinitrotoluene 1700U 1800U 100 1400  U 1000
2,6-Dinitrotoluene 1700U 1800U 180 1400  U 880
2-Chloronaphthalene 1700U 1800U 130 1400  U 780
2-Chlorophenol 1700U 1800U 150 1400  U 1000
2-Methylnaphthalene 1700U 1800U 130 4200 U 580
2-Methylphenol 1700U 1800U 160 1400  U 1100
2-Nitroaniline 8300U 9300U 130 3400  U 930
2-Nitrophenol 1700U 1800U 110 1400  U 940
3 & 4 Methylphenol 1700U 1800U 160 1400  U 1200
3,3'-Dichlorobenzidine 3400U 3600U 160 1400  U 920
3-Nitroaniline 8300U 9300U 180 3400  U 1000
4,6-Dinitro-2-methylphenol 8300U 9300U 1100 3400  U 2400
4-Bromophenyl phenyl ether 1700U 1800U 170 1400  U 620
4-Chloro-3-methylphenol 1700U 1800U 190 1400  U 1100
4-Chloroaniline 1700U 3600U 140 1400  U 400
4-Chlorophenyl phenyl ether 1700U 1800U 100 1400  U 570
4-Nitroaniline 8300U 9300U 93 3400  U 1000
4-Nitrophenol 8300U 9300U 1200 3400  U 2700
Acenaphthene 260J 1800U 100 1400  J  
Acenaphthylene 1700U 1800U 93 4200  U 280
Anthracene 1200J 280J 2400  J  
Benzo[a]anthracene 4300 520J 5800  J  
Benzo[a]pyrene 3600 770J 2500  J  
Benzo[b]fluoranthene 4300 880J 5400 460
Benzo[g,h,i]perylene 1800 300J 780  J
Benzo[k]fluoranthene 3200 790J 1200  J
Bis(2-chloroethoxy)methane 1700U 1800U 130 1400  U 500
Bis(2-chloroethyl)ether 1700U 1800U 150 1400  U 710
Bis(2-ethylhexyl) phthalate 1700U 510J 21000  U 480
bis(chloroisopropyl) ether NA 1800U 190 NA NA
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ANALYTICAL RESULTS DURING THREE SAMPLING PERIODS
COOPER RIVER SAMPLE LOCATION 556M0005 - ZONE J

CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA
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Result(1) MDL(2) Result MDL(2)Chemical 
November 

1995(1)
December 2005 April 2008

Semivolatile Organic Compounds (µg/kg) (Continued)
Butyl benzyl phthalate 1700 1800U 150 1400  U 680
Carbazole NA 1800U 150 1400  U 870
Chrysene 5600 1000J 5100
Dibenz(a,h)anthracene 820J 1800U 130 4200  UJ 780
Dibenzofuran 1700U 1800U 100 1400  U 710
Diethyl phthalate 1700U 1800U 120 1400  U 600
Dimethyl phthalate 1700U 1800U 100 1400  U 590
Di-n-butyl phthalate 1700U 1800U 150 1400  U 780
Di-n-octyl phthalate 1700U 1800U 170 1400  U 1000
Fluoranthene 14000 640J 41000
Fluorene 1700U 1800U 120 2200  J  
Hexachlorobenzene 1700U 1800U 140 1400  U 560
Hexachlorobutadiene 1700U 1800U 110 1400  U 530
Hexachlorocyclopentadiene 1700U 1800U 460 1400  U 680
Hexachloroethane 1700U 1800U 110 1400  U 580
Indeno[1,2,3-cd]pyrene 1800 320J 4200  U 910
Isophorone 1700U 1800U 120 1400  U 580
Naphthalene 1700U 1800U 100 4200  U 370
Nitrobenzene 1700U 1800U 190 1400  U 540
N-Nitrosodi-n-propylamine 1700U 1800U 150 1400  U 580
N-Nitrosodiphenylamine 1700U 1800U 130 1400  U 1100
Pentachlorophenol 8300 9300U 460 3400  U 1800
Phenanthrene 5700 1800U 160 18000
Phenol 1700U 1800U 160 1400  U 1100
Pyrene 10000 1300J 26000  J  

Notes:
J  =  Estimated
U =  Non Detect
UJ = The analyte was not detected above the reported detection limit.  However, 
         the reported detection limit is approximate and may or may not represent the 
         actual limit necessary to accurately and precisely measure the analyte in the sample.  
(1)  Data taken from Table 3-2 of Spectra Tech (2006).
(2)  Method detection limits (MDLs) are shown for non-detect samples. MDLs for samples 
collected in 2005 were taken from Appendix A of Spectra Tech (2006).  MDLs for samples 
collected in 1995 were not available in the Spectra Tech (2006) report. 
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ANALYTICAL RESULTS DURING THREE SAMPLING PERIODS
COOPER RIVER SAMPLE LOCATION 556M0007 ZONE J

CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA
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Result(1) MDL(2) Result MDL(2)

Inorganics (mg/kg)
Aluminum 8770 31000 37800  J
Antimony 1.6U 8.4U 1.9 0.35  U 0.32
Arsenic 9.1 19 17.6
Barium 15J 93 44.6
Beryllium 0.59J 1.4J 1.1  U 0.03
Cadmium 0.41U 2.1U 0.93 0.02  U 0.02
Calcium 19800 40000 31200
Chromium 20.9 60 57.9
Cobalt 4.4J 9.1 8.4
Copper 26.9 1200 148
Iron 13300 33000 30500
Lead 13.4 26 21
Magnesium 4460 11000 9850
Manganese 230 650 383
Mercury 0.09 0.074J 0.06
Nickel 7.3J 25 23
Potassium 2190J 4400 4070
Selenium 2U 11U 3.8 0.77
Silver 0.81U 4.2U 0.42 0.11  U 0.11
Sodium 8530 27000 25300
Thallium 2U 11U 5.5 0.42  U 0.42
Vanadium 25.3J 71 66
Zinc 55.4 600 144
Pesticides (µg/kg)
4,4'-DDD 10U 160U 15 3.5  U 2.4
4,4'-DDE 10U 160U 15 3.5  U 1.7
4,4'-DDT 10U 160U 13 3.5  U 1.7
Aldrin 5.2U 83U 6.8 1.8  U 1.4
alpha-BHC 5.2U 83U 25 1.8  U 1.2
beta-BHC 5.2U 83U 23 1.8  U 1.5
delta-BHC 5.2U 83U 11 1.8  U 0.97
Dieldrin 10U 160U 17 3.5  U 1.6
Endosulfan I 5.2U 83U 7.8 1.8  U 1.2
Endosulfan II 10U 160U 13 3.5  U 1.2
Endosulfan sulfate 10U 160U 18 3.5  U 1.9
Endrin 10U 160U 16 3.5  U 2.8
Endrin aldehyde 10U 160U 32 3.5  U 1.4
Endrin ketone 10U 160U 16 3.5  U 2
gamma-BHC (Lindane) 5.2U 83U 6.8 1.8  U 1.5
Heptachlor 5.2U 83U 16 1.8  U 1.4
Heptachlor epoxide 5.2U 83U 10 1.8  U 3.2
Methoxychlor 52U 830U 23 18  U 7.6
PCB-1016 130U 1600U 330 35  U 33
PCB-1221 130U 3300U 330 35  U 25

Chemical 
November 

1995(1)
December 2005 April 2008
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Result(1) MDL(2) Result MDL(2)Chemical 
November 

1995(1)
December 2005 April 2008

Pesticides (µg/kg) (Continued)
PCB-1232 130U 1600U 300 35  U 11
PCB-1242 130U 1600U 370 35  U 14
PCB-1248 130U 1600U 390 35  U 12
PCB-1254 270U 1600U 250 35  U 27
PCB-1260 270U 1600U 310 35  U 29
Toxaphene 330U 8300U 580 34  U 27
Semivolatile Organic Compounds (µg/kg)
1,2,4-Trichlorobenzene NA 1600U 100 NA NA
1,2-Dichlorobenzene 2600U 1600U 110 NA NA
1,3-Dichlorobenzene 2600U 1600U 130 NA NA
1,4-Dichlorobenzene 2600U 1600U 110 NA NA
2,4,5-Trichlorophenol 13000U 1600U 160 3400  U 1200
2,4,6-Trichlorophenol 2600U 1600U 97 1400  U 980
2,4-Dichlorophenol 2600U 1600U 110 1400  U 1200
2,4-Dimethylphenol 2600U 1600U 170 1400  U 1000
2,4-Dinitrophenol 13000U 8300U 830 3400  U 2700
2,4-Dinitrotoluene 2600U 1600U 93 1400  U 1000
2,6-Dinitrotoluene 2600U 1600U 160 1400  U 880
2-Chloronaphthalene 2600U 1600U 120 1400  U 770
2-Chlorophenol 2600U 1600U 130 1400  U 1000
2-Methylnaphthalene 2600U 130J 330 U 46
2-Methylphenol 2600U 1600U 150 1400  U 1100
2-Nitroaniline 13000U 8300U 110 3400  U 930
2-Nitrophenol 2600U 1600U 97 1400  U 940
3 & 4 Methylphenol 2600U 1600U 140 1400  U 1200
3,3'-Dichlorobenzidine 5300U 3200U 150 1400  U 910
3-Nitroaniline 13000U 8300U 160 3400  U 1000
4,6-Dinitro-2-methylphenol 13000U 8300U 970 3400  U 2400
4-Bromophenyl phenyl ether 2600U 1600U 150 1400  U 620
4-Chloro-3-methylphenol 2600U 1600U 170 1400  U 1100
4-Chloroaniline 2600U 3200U 130 1400  U 400
4-Chlorophenyl phenyl ether 2600U 1600U 93 1400  U 560
4-Nitroaniline 13000U 8300U 83 3400  U 1000
4-Nitrophenol 13000U 8300U 1000 3400  U 2700
Acenaphthene 690J 190J 330  U 24
Acenaphthylene 2600U 1600U 83 72  J
Anthracene 1200J 680J 200  J
Benzo[a]anthracene 1800J 870J 640  J 
Benzo[a]pyrene 1500J 670J 840
Benzo[b]fluoranthene 2600U 670J 1700 36
Benzo[g,h,i]perylene 710J 290J 270  J
Benzo[k]fluoranthene 2200J 700J 560  J
Bis(2-chloroethoxy)methane 2600U 1600U 120 1400  U 500
Bis(2-chloroethyl)ether 2600U 1600U 140 1400  U 710
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ANALYTICAL RESULTS DURING THREE SAMPLING PERIODS
COOPER RIVER SAMPLE LOCATION 556M0007 ZONE J
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Result(1) MDL(2) Result MDL(2)Chemical 
November 

1995(1)
December 2005 April 2008

Semivolatile Organic Compounds (µg/kg) (Continued)
Bis(2-ethylhexyl) phthalate 2600U 780J 1700  U 38
bis(chloroisopropyl) ether NA 1600U 170 NA NA
Butyl benzyl phthalate 2600U 1600U 130 1400  U 670
Carbazole NA 1600U 140 1400  U 860
Chrysene 1900J 1100J 880 34
Dibenz(a,h)anthracene 360J 1600U 120 68  J
Dibenzofuran 2600U 1600U 93 1400  U 710
Diethyl phthalate 2600U 1600U 110 1400  U 590
Dimethyl phthalate 2600U 1600U 93 1400  U 590
Di-n-butyl phthalate 2600U 1600U 140 1400  U 780
Di-n-octyl phthalate 290J 1600U 150 1400  U 1000
Fluoranthene 4600 2000 550
Fluorene 520J 1600U 110 330  U 27
Hexachlorobenzene 2600U 1600U 130 1400  U 560
Hexachlorobutadiene 2600U 1600U 97 1400  U 530
Hexachlorocyclopentadiene 2600U 1600U 400 1400  U 680
Hexachloroethane 2600U 1600U 97 1400  U 580
Indeno[1,2,3-cd]pyrene 690J 270J 280  J
Isophorone 2600U 1600U 110 1400  U 580
Naphthalene 2600U 1600U 93 330  U 30
Nitrobenzene 2600U 1600U 170 1400  U 540
N-Nitrosodi-n-propylamine 2600U 1600U 140 1400  U 570
N-Nitrosodiphenylamine 2600U 1600U 110 1400  U 1100
Pentachlorophenol 13000U 8300U 400 3400  U 1800
Phenanthrene 2400J 370J 97  J
Phenol 2600U 1600U 150 1400  U 1100
Pyrene 4400 1400J 2600  J  

Notes:
J            =  Estimated
U           =  Non Detect
(1)  Data taken from Table 3-2 of Spectra Tech (2006).
(2)  Method detection limits (MDLs) are shown for non-detect samples. MDLs for samples 
collected in 2005 were taken from Appendix A of Spectra Tech (2006).  MDLs for samples 
collected in 1995 were not available in the Spectra Tech (2006) report. 
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JNOIM0012
Polynuclear Aromatic Hydrocarbons (ug/kg)
BENZO(A)ANTHRACENE          720  J
BENZO(A)PYRENE              510
CHRYSENE                    510
FLUORANTHENE                1000
PYRENE                      1200  J
TOTAL PAHS                  6126
Pesticides/PCBs (ug/kg)
4,4'-DDD                    4.8  J
TOTAL DDT POS               4.8
Inorganics (mg/kg)
COPPER                      19.9

JNOIM0011
Polynuclear Aromatic Hydrocarbons (ug/kg)
BENZO(A)ANTHRACENE          460  J
BIS(2-ETHYLHEXYL)PHTHALATE  240  J
CHRYSENE                    390
FLUORANTHENE                720
PYRENE                      770  J
TOTAL PAHS                  4210
Pesticides/PCBs (ug/kg)
4,4'-DDE                    3.6  J
TOTAL DDT POS               6.4

JNOIM0004
Polynuclear Aromatic Hydrocarbons (ug/kg)
BENZO(A)ANTHRACENE          810  J
BENZO(A)PYRENE              540
CHRYSENE                    670
FLUORANTHENE                1500
PHENANTHRENE                370  J
PYRENE                      1200  J
TOTAL PAHS                  7414
Pesticides/PCBs (ug/kg)
4,4'-DDD                    3.8  J
TOTAL DDT POS               3.8
Inorganics (mg/kg)
ARSENIC                     9.2
COPPER                      42.8
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H009M0004
Polynuclear Aromatic Hydrocarbons (ug/kg)
BENZO(A)ANTHRACENE          490  J
BENZO(A)PYRENE              420
BIS(2-ETHYLHEXYL)PHTHALATE  540  J
CHRYSENE                    360
FLUORANTHENE                820
PYRENE                      1200  J
TOTAL PAHS                  5335
Pesticides/PCBs (ug/kg)
4,4'-DDE                    6.6  J
AROCLOR-1260                150  J
DIELDRIN                    9.1  J
TOTAL DDT POS               6.6
Inorganics (mg/kg)
CHROMIUM                    89.5
COPPER                      56.4
LEAD                        55.7
MERCURY                     0.45
ZINC                        150

H009M0016
Polynuclear Aromatic Hydrocarbons (ug/kg)
BIS(2-ETHYLHEXYL)PHTHALATE  750
FLUORANTHENE                370
PYRENE                      620  J
TOTAL PAHS                  2579.1
Pesticides/PCBs (ug/kg)
4,4'-DDE                    25
AROCLOR-1260                210  J
TOTAL DDT POS               25
Inorganics (mg/kg)
ARSENIC                     11.9
CHROMIUM                    219
COPPER                      78.9
LEAD                        61.8
MERCURY                     0.22
NICKEL                      22.3
ZINC                        204

H009M0017
Polynuclear Aromatic Hydrocarbons (ug/kg)
BENZO(A)ANTHRACENE          580  J
BENZO(A)PYRENE              560
BIS(2-ETHYLHEXYL)PHTHALATE  630  J
CHRYSENE                    560
FLUORANTHENE                860
PYRENE                      1000  J
TOTAL PAHS                  6426
Pesticides/PCBs (ug/kg)
4,4'-DDE                    12
AROCLOR-1260                200  J
TOTAL DDT POS               12
Inorganics (mg/kg)
ARSENIC                     19.8
CHROMIUM                    336
COPPER                      133
LEAD                        142
MERCURY                     0.39
NICKEL                      32.8
ZINC                        494
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Note: Imagery obtained from the ESRI Bing Maps service layer from ArcGIS Online.
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E054M0001
Polynuclear Aromatic Hydrocarbons (ug/kg)
TOTAL PAHS          1760.8
Pesticides/PCBs (ug/kg)
AROCLOR-1260        94  J
Inorganics (mg/kg)
COPPER              386
LEAD                147
NICKEL              32.6
ZINC                826

E556M0005
Polynuclear Aromatic Hydrocarbons (ug/kg)
ACENAPHTHENE        1400  J
ANTHRACENE          2400  J
BENZO(A)ANTHRACENE  5800  J
BENZO(A)PYRENE      2500  J
CHRYSENE            5100
FLUORANTHENE        41000
FLUORENE            2200  J
PHENANTHRENE        18000
PYRENE              26000  J
TOTAL PAHS          111780
Pesticides/PCBs (ug/kg)
4,4'-DDD            4.8  J
TOTAL DDT POS       4.8
Inorganics (mg/kg)
ARSENIC             20.5
CHROMIUM            68.4
COPPER              43.5
LEAD                40.5
NICKEL              20

E556M0007
Polynuclear Aromatic Hydrocarbons (ug/kg)
BENZO(A)ANTHRACENE  640  J
BENZO(A)PYRENE      840
CHRYSENE            880
FLUORANTHENE        550
PYRENE              2600  J
TOTAL PAHS          8757
Inorganics (mg/kg)
ARSENIC             17.6
CHROMIUM            57.9
COPPER              148
NICKEL              23
ZINC                144
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5.0 CONTAMINANT FATE AND TRANSPORT

This section contains a discussion of the fate and transport of contaminants in Zone J. The evaluation

focuses on the following COPCs defined by the human and ecological risk assessments:

 PAHs

 Metals

 Pesticides

 PCBs

 Phthalates

Generally, the methods by which the contaminants are transported from source areas to environmental

media (and from one environmental medium to another) and the ultimate fate of a chemical in an

environmental medium are examined. The discussion is organized by contaminant type and then by

environmental medium. The following chemical characteristics are discussed:

 Henry’s Law Constant: Describes the ratio of atmospheric to solution concentrations at low partial

pressures. This constant indicates a chemical’s potential to volatilize. In general, chemicals having a

Henry’s Law constant of less than 1E-05 atmosphere-cubic meter per mole (atm-m3/mole), such as

PAHs, should volatilize very little and be present only in minute amounts in the atmosphere or soil

gas. In contrast, for chemicals with a Henry’s Law constant greater than 5E-03 atm-m3/mole, such as

many VOCs, volatilization and diffusion could be very significant.

 Organic carbon partition coefficient (Koc): Indicates a chemical’s potential to bind to organic

carbon in soil and sediment. This parameter may be used to infer the relative rates at which

chemicals are transported in water. Chemicals with a high Koc value tend to bind to organic carbon,

while chemicals with a low Koc value tend to be highly soluble in water.

 Octanol-water partition coefficient (Kow): Estimates the potential for an organic chemical to move

from water into lipid (or fats). A linear relationship between Kow and the uptake of chemicals by the

fatty tissues of animal and human receptors (i.e., the bioconcentration factor) has been established.

5.1 PAHs

PAHs have been detected in sediment in all three water bodies at Zone J. The physiochemical properties

of the PAHs (water solubility, vapor pressure, Henry’s law constant, Kow, and Koc) explain, to a large

extent, the observed partitioning of these contaminants among the environmental media (soil,
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groundwater, surface water, sediment). The transport and partitioning of an individual PAH compound is

roughly related to the molecular weight of the compound. PAHs fall into one of three categories, low

molecular weight (two to three benzene rings, e.g., acenaphthene, anthracene, fluorene, and

phenanthrene), medium molecular weight (four benzene rings, e.g., fluoranthene and pyrene), and high

molecular weight (five or more benzene rings, e.g., benzo(a)pyrene, dibenzo(a,h)anthracene and

indeno(1,2,3-c,d)pyrene) compounds. Typically those PAHs with lower molecular weights will be more

mobile within a given medium. For example, a low molecular weight PAH will be much more likely to

volatilize, than a high molecular weight PAH. Low molecular weight PAHs tend to have lower Koc values

and a moderate potential to be adsorbed to organic carbon in soil and sediments compared to high

molecular weight PAHs, which have stronger tendencies to adsorb to organic carbon.

In the CNC area, the coastal terrace deposits are underlain by unconsolidated to weakly consolidated

Holocene to Miocene clastic sediments, which are composed of calcareous and organic-rich clays, silts,

and sands. Thus, the PAH contamination is generally expected to adhere strongly to these sediments

and not significantly migrate vertically or horizontally.

The following narrative provides a brief summary of chemical fate information for PAH compounds from

the literature.

Chemical Fate in a Surface Water Column

In water, PAH compounds tend to be physically removed by volatilization to the atmosphere, by binding to

suspended particles or sediments, or by being accumulated by or sorbed onto aquatic biota. The Henry’s

Law Constant determines how readily an individual PAH compound will volatilize from surface water to

air. Ideal conditions for volatilization of PAHs from surface water would be high temperature, low depth

(from the water surface), and high wind. However, because of their low solubility and high affinity for

organic carbon, PAHs in aquatic systems are primarily found sorbed to particles that either have settled to

the bottom or are suspended in the water column. In an estuary, volatilization and adsorption to

suspended sediments with subsequent deposition are the primary physical removal processes for

medium and high molecular weight PAHs, whereas volatilization and biodegradation are the major

removal processes for low molecular weight PAHs. In some instances, PAHs will settle quickly to

sediment, but may be recycled back into the water column from the sediment surface. This scenario is

more likely for PAHs with lower molecular weights than for those with higher molecular weights, which

tend to stay bound to sediment. Low molecular weight PAHs also have a lesser tendency to be adsorbed

to organic carbon than high molecular weight PAHs.

The most important chemical/biological processes contributing to the degradation of PAHs in water are

photo-oxidation, chemical oxidation, and biodegradation by aquatic microorganisms. Temperature,
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depth, flow rate, and oxygen content impact the overall fate of a PAH in water. The rate and extent of

photodegradation vary widely among PAHs and do not follow a discernable pattern. PAHs in water can

be chemically oxidized by chlorination and ozonation. However, the PAH-related by-products resulting

from chlorination are not fully known, and there appears to be no correlation between biodegradability

and molecular weight.

Chemical Fate in Soil and Sediment

In soil, PAHs can volatilize, undergo abiotic degradation (photolysis and oxidation), biodegrade, or

accumulate in plants. In sediment, PAHs can biodegrade or accumulate in aquatic organisms. Sorption

of PAHs to soil and sediment increases with increasing organic carbon content and with increasing

surface area of the sorbent particles (e.g., greater sorption to clays than sands). For example, three to

four times more anthracene and about two times more fluoranthene, benzo(a)anthracene and

benzo(a)pyrene can be retained by marsh sediment than by sand. Sorption of PAHs to organic matter

and soil particulates influences bioavailability and biotransformation potential.

Microbial metabolism is the major process for degradation of PAHs in soils. Chemical degradation

(photolysis, hydrolysis, and oxidation) is generally not considered as significant. PAH losses from surface

soil because of volatilization and photolysis can be substantial for low molecular weight PAHs; however,

losses for medium and high molecular weight compounds are typically insignificant. The rate and extent

of biodegradation of PAHs in soil are affected by environmental factors such as the organic content,

structure, and particle size of the soil, characteristics of the microbial population, presence of other

contaminants such as metals and cyanides that may be toxic to microorganisms, and physical and

chemical properties of the individual PAHs. Other environmental factors that influence the rate of PAH

degradation in soil include temperature, pH, oxygen concentration, PAH concentrations, and

contamination history of soil, soil type, moisture, nutrients, and other substances that may act as

substrate co-metabolites. Biodegradation of PAHs in soil is faster for low molecular weight compounds

than high molecular weight compounds. The pathways of microbial degradation are well known for some

PAHs. Mean half-lives (or the rate of degradation of PAHs) are positively correlated with log Kow and

inversely correlated with log water solubility.

In studies, the rate of microbial transformation of PAHs in freshwater sediments from both pristine and oil-

contaminated streams was 10 to 400 times greater in contaminated sediment than uncontaminated

sediment. Absolute rates of PAH transformation were 3,000 to 125,000 times greater in the contaminated

sediment. Turnover times in the oil-contaminated sediment increased 30 to 100-fold per additional

benzene ring from naphthalene through benzo(a)anthracene. Naphthalene was broken down in hours,

but the turnover times for benzo(a)anthracene and benzo(a)pyrene were approximately 400 days and

3.3 years, respectively. Therefore, the four- and five-ring PAHs may persist even in sediments that have
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received chronic PAH inputs. As noted previously, the rate of PAH biodegradation may also be

decreased by the degree of contamination. Half-lives may be longer when contaminants at the site are

toxic to degrading mircoorganisms.

Bioconcentration

PAHs can accumulate in aquatic organisms from water, sediments, and food. Bioconcentration is greater

for high molecular weight PAHs than for low molecular weight PAHs. Some aquatic organisms are able

to metabolize and eliminate PAHs. However, in others, PAHs are transformed into carcinogenic and

mutagenic intermediates, and exposure to PAHs has been linked to the development of tumors in fish.

Sediment-associated PAHs can accumulate in bottom-dwelling invertebrates and fish.

5.2 METALS

Concentrations of metals (particularly aluminum, arsenic, barium, chromium, cobalt, copper, iron, lead,

manganese, mercury, nickel, selenium, thallium, vanadium, and zinc) in excess of background

concentrations have been detected in sediment at Zone J.

Overview of Metals Fate and Transport Information from Literature

The following narrative provides a brief summary of chemical fate information for metals from the

literature.

Metals are highly persistent and do not readily biodegrade, photolyze, or hydrolyze. The transport of

metals in the subsurface is influenced by a variety of complex mechanisms and interactions. The major

fate mechanisms for metals are adsorption to the soil matrix and bioaccumulation. The interactions are

not well understood in many cases due to the fact that natural systems are mixtures of various reactive

substances that can vary over distances in the subsurface and can vary with time as subsurface

conditions change. Transport of metals in the subsurface environment can be a function of the following

mechanisms:

 Advection: Metals particles are transported with the flow of groundwater. Advection is one of the

primary mechanisms by which constituents are transported from a source area in the form of a plume.

Advection results in the reduction of constituent concentrations by dilution with surrounding

groundwater but does not result in mass reduction.

 Dispersion: Dispersion is the mixing of constituents in groundwater primarily caused by its

movement through a complex network of small openings (i.e., pores) located between the individual
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grains of sand, silt, and clay. Dispersion is one of the primary mechanisms by which constituents are

transported from a source area in the form of a plume. Dispersion results in the reduction of

constituent concentrations by dilution with surrounding groundwater, but not by mass reduction.

 Sorption/Desorption: The complex chemical processes (e.g., ionic attraction, oxidation-reduction

reactions, complexation with an organic constituent) by which constituents partition between the

aqueous phase and solid phase (soil) in the aquifer matrix. A particular trace metal will typically

compete for available adsorption sites with other trace metals, hydrogen, calcium, and sulfate. The

sorption (i.e., attachment) of a constituent onto a mineral surface or organic matter results in the

retardation (i.e., slowing or delaying) of constituent transport in the aquifer.

 Speciation: The process of changing the ionic strength and reactivity of a constituent. Speciation

may cause significant differences in the sorption behavior of the constituent.

 Dissolution/Precipitation: The dissolving or solidifying of a constituent as a result of a chemical

reaction. For trace metals, dissolution and precipitation behavior are largely a function of pH

(i.e., acidity or alkalinity) and the initial distributions of the aqueous, solid, and adsorbed masses of

each constituent. Dissolution of a constituent from a source area typically provides a continuous or

intermittent influx of constituents to the groundwater until geochemical equilibrium conditions are

achieved.

Many studies have found that the predominant adsorbates of metal ions are iron and manganese oxides

and organic matter such as detrital plant material and humic coatings on mineral surfaces. Metal

hydroxides of iron, aluminum, and manganese are important reductive surfaces in subsurface materials

with respect to interactions with charged species such as hydrogen, aluminum, cadmium, zinc, lead, and

copper and with negatively charged species such as phosphate, sulfate, bicarbonate, and fluoride. The

adsorption of species on oxides is strongly dependent on pH due to the variable, pH-dependent, surface

charge and potential of metal hydroxides and to a pH-dependent speciation of the adsorbate.

5.3 PESTICIDES

Whether pesticides are sprayed, dusted, or applied directly to the soil, soil is the ultimate sink for these

chemicals. Surface soil runoff may carry pesticides to adjacent surface water bodies. Bioconcentration

of pesticides in the food chain is another important fate mechanism. In water, they do not typically

biodegrade or hydrolyze to any significant extent; rather, they tend to bioconcentrate in aquatic

organisms. Hydrolysis, oxidation, and photolysis are not generally important fate mechanisms for

pesticides in soil or water. Hydrolysis half-lives for several pesticides are reported in periods of months to
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years (USEPA, 1979). The pesticides 4,4-DDD, 4,4-DDE, and dieldrin were detected in sediment at

Zone J and are discussed below:

Dichlorodiphenyltrichloroethane (4,4'-DDT) and its metabolites are considered to be persistent

chemicals. They undergo extensive adsorption to soil and are not highly soluble. Biodegradation may

occur under both aerobic and anaerobic conditions in the presence of certain soil microorganisms. Under

aerobic conditions, 4,4'-DDT may be transformed to DDE, and under anaerobic conditions, 4,4'-DDD may

result. These compounds are, however, somewhat volatile, with a reported half-life of 100 days for

4,4'-DDT. These compounds are highly lipophilic and therefore readily bioaccumulate (Agency for Toxic

Substances and Disease Registry [ATSDR]), 1997). 4,4'-DDT is no longer produced in the United States.

Aldrin is readily converted to dieldrin. Dieldrin is a particularly persistent pesticide but is no longer

registered for general use. In soil, dieldrin will persist for long periods of time (more than 7 years) and

may slowly evaporate. It does not readily leach to groundwater. Once in surface waters (via runoff),

dieldrin adsorbs strongly to sediments, where it can bioconcentrate or slowly photodegrade.

Biodegradation and hydrolysis are not significant (Howard, 1991).

5.4 PCBs

PCBs are considered to be very persistent organic chemicals. Biodegradation is the only process known

to transform PCBs under environmental conditions, and only the lighter compounds are measurably

biodegraded (USEPA, 1979). Although some microorganisms (e.g., Phanaerochaete chrysosporium)

may biodegrade PCBs, such fungi may not exist in local soil. There is experimental evidence to suggest

that heavier PCBs (five or more chlorines per molecule) can undergo photolytic degradation, but there are

no data to suggest that this process operates under environmental conditions (USEPA, 1979). Base-,

acid-, and neutral-promoted hydrolysis are considered to be inconsequential degradation mechanisms for

PCBs (USEPA, 1982).

5.5 PHTHALATE ESTERS

Phthalate esters are considered to be relatively persistent chemicals in the environment. Although

numerous studies have demonstrated that phthalate esters undergo biodegradation, it appears that this is

a slow process in both soils and surface waters. Certain microorganisms have been shown to excrete

products that increase the solubility of phthalate esters and enhance their biodegradation (Gibbons and

Alexander, 1989).

Biodegradation of BEHP is an important fate mechanism. However, hydrolysis of BEHP is very slow, with

a calculated half-life of 2000 years (USEPA, 1979). Bioaccumulation is also a significant fate process.
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Photolysis and volatilization are considered to be insignificant degradation mechanisms (USEPA, 1979;

Howard, 1989).
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6.0 HUMAN HEALTH RISK ASSESSMENT

6.1 INTRODUCTION

This HHRA presents a quantitative and qualitative assessment of the potential risks to public health

posed by chemicals detected in sediments at Zone J of the CNC, Charleston, South Carolina. There are

three water bodies associated with Zone J: Noisette Creek, Shipyard Creek, and the Cooper River. As

stated in the Supplemental RFI QAPP (TtNUS, 2008), each water body is distinctly different in size, flow,

and level of near-shore industrialization. Therefore, Noisette Creek, Shipyard Creek, and the Cooper

River will be evaluated separately. All three water bodies receive storm water runoff and other inputs

from numerous point and nonpoint discharges, including several NPDES outfalls. Noisette Creek flows

eastward into the Cooper River at the northern end of Zone J. CNC occupies the eastern shoreline of

Shipyard Creek with portions of Zones G, H, and I draining into the creek. There are industrial facilities

located along the western shoreline of Shipyard Creek that are not related to CNC. The CNC waterfront

along the Cooper River is dominated by 25 piers and five dry docks and mostly protected by a wooden

and/or concrete seawall. Shipyard Creek discharges into the Cooper River at the southern end of Zone J.

The RI risk assessment is segregated by area so that further actions appropriate to each area can be

determined.

The risk assessment is performed to evaluate specifically the potential ingestion of fish by a recreational

fisherman assumed to catch and eat fish from Noisette Creek, Shipyard Creek, and/or the Cooper River.

The overall objective of the HHRA is to determine the potential for health risks in the absence of remedial

action at the site and, if action is required, to focus the evaluation of remedial action alternatives.

The following current USEPA risk assessment guidance documents were used to develop the framework

for the HHRA:

 Risk Assessment Guidance for Superfund (RAGS): Volume I, Human Health Evaluation Manual

(Part A) (USEPA, 1989).

 Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors.

Washington, D.C. Office of Solid Waste and Emergency Response (OSWER) Directive 9285.6 03

(USEPA, 1991).

 Distribution of Preliminary Review Draft: Superfund’s Standard Default Exposure Factors for the

Central Tendency and Reasonable Maximum Exposure. OSWER, Washington, D.C. (USEPA,

1993a).
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 Exposure Factors Handbook. Office of Health and Environmental Assessment, Washington, D.C.

EPA/600/P 95/002Fa (USEPA, 1997a).

 Risk Assessment Guidance for Superfund: Volume 1 - Human Health Evaluation Manual (Part D,

Standardized Planning, Reporting, and Review of Superfund Risk Assessments) (USEPA, 2001a).

 Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.

Office of Emergency and Remedial Response (OERR), Washington, D.C. OSWER 9285.6-10

(USEPA, 2002).

An HHRA consists of five components: data evaluation, exposure assessment, toxicity assessment, risk

characterization, and uncertainty analysis. Sections 6.2 through 6.6 contain detailed discussions of the

five components of the HHRA.

Three major circumstances relating to chemical contamination and environmental fate and transport must

be present in order for a risk assessment to proceed: (1) Contaminants with toxic characteristics must be

found in environmental media and must be released by either natural processes or by human action;

(2) potential exposure points must exist; and (3) human receptors must be present at the point of

exposure. Risk is a function of both toxicity and exposure. If any one of the factors listed above is

absent, the exposure pathway is incomplete, and risks are not quantitatively evaluated.

6.2 DATA EVALUATION

Data evaluation, the first component of an HHRA, is a two-step, medium-specific task involving the

compilation and evaluation of analytical data. The first step involves the compilation of the analytical

database and an evaluation of data usability for purposes of HHRA. The second step of the data

evaluation is the selection of a medium-specific list of COPCs which are used to quantitatively or

qualitatively determine potential human health risks for site media. COPCs are selected primarily based

on a toxicity screen (i.e., a comparison of site contaminant concentrations to conservative toxicity

screening values) and a background screen (i.e., a comparison of site concentrations to background

concentrations).

6.2.1 Data Usability

Data collected from this investigation were used to assess potential risks to human receptors. All

analytical data used in the quantitative estimation of potential risks were subject to a data quality
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evaluation (i.e., data validation). The data validation was conducted in accordance with the QAPP

(TtNUS, 2008). Validated data are included in Appendix O of this RI report.

Fixed-base laboratory analytical results for the targeted analytes were used in the quantitative risk

evaluation. Field measurements and data regarded as unreliable (i.e., qualified as “R” during the

validation process) were not used in the quantitative risk assessment. The uncertainty associated with

the rejection of analytical results is discussed in Section 6.6.6.

6.2.2 Selection of Contaminants of Potential Concern

This section explains how COPCs were selected. As outlined in the work plan, the COPCs evaluated in

the ecological risk assessment were selected as COPCs for the HHRA. COPCs were also examined in

light of human health criteria but no significant changes to the COPC list resulted.

6.2.2.1 Toxicity Screening Methodology

USEPA Region 4 sediment ESVs were used as toxicity screening values for purposes of selecting

COPCs for both human and ecological risk assessments.

6.2.2.2 Background Screening Methodology

Background concentrations are concentrations of chemicals that would exist in the absence of influence

from site operations. Background samples were obtained from locations that have not been influenced by

site operations. A background sediment dataset representing regional baseline reference (background)

conditions has been developed and approved by representatives of SCDHEC and other Natural

Resource Trustees (TtNUS, 2008). The background dataset consists of 10 sediment samples from

various locations in Charleston Harbor. The background concentrations used in the COPC selection

tables are twice the average background concentration.

6.2.2.3 Other Considerations

The essential nutrients (calcium, magnesium, potassium, and sodium) were not identified as COPCs for

Zone J. These inorganic chemicals are naturally abundant in environmental matrices and are toxic only

at high doses. There are no ESVs for these nutrients and there have been no activities at sites near

Zone J that have resulted in known releases of high concentrations of these nutrients.
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6.2.2.4 Decision Rules for Establishing COPCs

The applicable decision rules for the selection of COPCs are explained briefly below and were previously

presented in the QAPP for the Zone J Supplemental RFI (TtNUS, 2008):

 If the maximum site sediment concentration exceeds the ESV or if a screening value is not available

for a chemical, the maximum detected concentration will be compared to twice the average

background concentration. Then, a chemical with a maximum concentration less than or equal to

twice the average background concentration will be eliminated from further consideration, and a

chemical with a maximum concentration that exceeds twice the background concentration will be

considered to be a COPC and will be retained for further evaluation.

6.2.3 COPCs Selected for HHRA

COPCs in Zone J sediments were selected using the methodology described in Section 6.2.2. The

rationale for COPC selection is provided in the following subsections. Chemicals retained as COPCs for

Noisette Creek, Shipyard Creek, and Cooper River are presented in Tables 6-1, 6-2, and 6-3,

respectively, and are summarized in Table 6-4.

6.2.3.1 Sediment

Noisette Creek – Sediment

Eighteen SVOCs, three pesticides/PCBs, and 19 inorganics were detected in Noisette Creek sediment

samples from Zone J. A comparison of the maximum detected sediment concentrations to ESVs is

presented in Table 6-1. The following chemicals were detected in sediment at maximum concentrations

exceeding the ESV-based COPC screening levels and background concentrations, and were retained as

COPCs for sediment at Noisette Creek.

 SVOCs [benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo (g,h,i) perylene, benzo

(k) fluoranthene, BEHP, chrysene, fluoranthene, indeno(1,2,3-cd)pyrene, phenanthrene, and pyrene]

 Pesticides/PCBs [4,4’-DDD, 4,4’-DDE, Total DDT]

 Inorganics [copper, mercury, selenium, thallium, and zinc]

As indicated in Table 6-1, the maximum arsenic concentration exceeded the screening level; however it

did not exceed the background value. Concentrations of aluminum, barium, cobalt, iron, manganese, and

vanadium were also below background levels.
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Shipyard Creek – Sediment

Eighteen SVOCs, three pesticides/PCBs, and 19 inorganics were detected in Shipyard Creek sediment

samples from Zone J. A comparison of the maximum detected sediment concentrations to ESVs is

presented in Table 6-2. The following chemicals were detected in sediment at maximum concentrations

exceeding the ESV-based COPC screening levels and background concentrations, and were retained as

COPCs for sediment at Shipyard Creek.

 SVOCs [benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene,

benzo(k)fluoranthene, BEHP, chrysene, fluoranthene, indeno(1,2,3-cd)pyrene, and pyrene]

 Pesticides/PCBs [4,4’-DDE, Aroclor-1260, and dieldrin]

 Inorganics [aluminum, arsenic, barium, chromium, cobalt, copper, iron, lead, mercury, nickel,

selenium, thallium, vanadium, and zinc]

Cooper River – Sediment

Eighteen SVOCs, two pesticides/PCBs, and 18 inorganics were detected in Cooper River sediment

samples from Zone J. A comparison of the maximum detected sediment concentrations to ESVs is

presented in Table 6-3. The following chemicals were detected in sediment at maximum concentrations

exceeding the ESV based COPC screening levels and background concentrations, and were retained as

COPCs for sediment at Cooper River.

 SVOCs [acenaphthene, anthracene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,

benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, fluoranthene, fluorene,

indeno(1,2,3-cd)pyrene, phenanthrene, and pyrene]

 Pesticides/PCBs [4,4’-DDD, and Aroclor-1260]

 Inorganics [aluminum, arsenic, barium, chromium, cobalt, copper, iron, lead, manganese, nickel,

selenium, vanadium, and zinc]

6.2.3.2 Summary

Table 6-4 summarizes the chemicals retained as COPCs for sediment at Zone J.
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6.3 EXPOSURE ASSESSMENT

The exposure assessment component of a baseline HHRA defines and provides a means to evaluate,

quantitatively or qualitatively, the type and magnitude of human exposure to chemicals present at or

associated with a site. A foundation of the exposure assessment is the conceptual site model (CSM),

which identifies site characteristics including potential contaminant sources, contaminant release

mechanisms, transport routes, receptors, and other appropriate information. CSMs consider both current

and future land use scenarios for Zone J.

Estimated chemical intakes developed during the exposure assessment are evaluated for complete

exposure pathways in the risk characterization to produce quantitative estimates of cancer and non-

cancer risk. A complete exposure pathway has three components: 1) a source of chemicals that can be

released to the environment, 2) a route of contaminant transport through an environmental medium,

and 3) an exposure or contact point for a human receptor. In accordance with the QAPP (TtNUS, 2008),

the only exposure pathway evaluated in this HHRA is fish consumption.

6.3.1 Sources of Environmental Contamination

Zone J lies within the Charleston Harbor estuary, which is a mixing zone where fresh water meets salt

water. Zone J is also subjected to twice-daily tidal ebb and flow, which mix salt water and fresh water and

transport sediments and (potentially) pollutants within the estuary. The Zone J water bodies receive

storm water runoff and other inputs from numerous points and nonpoint discharges, including several

NPDES outfalls. Activities such as refueling, repair, ship docking, and loading/unloading of cargo also

are potential sources of waterfront contamination. Building drains and storm drains underlying CNC also

have the potential to discharge contaminants into the Cooper River.

6.3.2 Potential Migration Routes

Potential migration pathways from CNC sites to Zone J include the following:

 Transport to Zone J via storm water drainage systems and outfalls

 Overland transport to Zone J via sheet flow

 Transport to Zone J via groundwater discharge to surface water

6.3.3 Potential Current and Future Receptors of concern and Exposure Pathways

The HHRA for Zone J evaluates risks to recreational fisherman who are assumed to periodically catch

and consume fish from the study area as stated in the QAPP. Because actual fish tissue samples were

not collected, the chemical concentrations in fish tissue were derived/estimated based on available
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sediment data. This assumes that chemicals in sediment are bioaccumulated and bioconcentrated in fish

tissue; this would be most likely for bottom-dwelling fish such as flounder.

6.3.4 Calculation of Exposure Point Concentrations

The exposure point concentration (EPC), which is calculated for COPCs only, is an estimate of the

chemical concentration within an exposure unit (EU) likely to be contacted over time by a receptor and is

used to estimate exposure intakes. An EU is defined as the area typically encountered/traversed by a

receptor under a particular land use scenario. For example, a residential lot with an area of ¼ acre to two

acres is often used for the evaluation of a hypothetical future resident. However, the size of an EU

selected for HHRA is typically based on the distribution of the chemical concentrations in a medium as

well as on presumed receptor activity patterns.

Each Zone J water body, although part of the same dynamic watershed, is distinctly different in size, flow,

and level of near-shore industrialization. Therefore, Noisette Creek, Shipyard Creek, and the Cooper

River were evaluated as separate entities. Only three sediment samples were collected for each EU,

therefore the EPCs for the reasonable maximum exposure (RME) and central tendency exposure (CTE)

case were defined as the maximum detected concentration. Sample and duplicate analytical results were

averaged for statistical use before the EPC was calculated. One-half the method detection limit was used

for non-detected values.

Table 6-5 summarizes the EPCs used in this HHRA. RAGS Part D Tables for the EPCs are presented in

Appendix P.

6.3.5 Chemical Intake Estimation

The methodologies and techniques used to estimate exposure intakes are presented in this section.

Traditionally, exposures evaluated in an HHRA are based on the concept of a RME only, which is defined

as "the maximum exposure that is reasonably expected to occur at a site" (USEPA, 1989). However,

subsequent risk assessment guidance (USEPA, 1992) indicates the need to address an average case or

CTE. To provide a full characterization of potential exposure, both RME and CTE intakes/scenarios are

evaluated in the HHRA for Zone J. Intakes for the recreational fisherman are calculated using current

USEPA risk assessment guidance and are presented in risk assessment spreadsheets and tables

(Appendix P). Risk assessment results are presented in USEPA RAGS Part D format.

Exposure assumptions used to estimate chemical intakes in the HHRA are summarized in Table 6-6 and

Table 6-7 for RME and CTE scenarios respectively. The fraction ingested (FI) from the contaminated

source depended on the areas from which the fish/crabs are taken. A FI of 0.01 (1 percent) was used for
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fish/crabs caught in small creeks and streams (i.e., Noisette Creek and Shipyard Creek). A FI of 0.1

(10 percent) was used for fish/crabs caught in the Cooper River. This assumes that 1 or 10 percent of

the fish/crabs caught and ingested by the recreational fisherman come from the study area. Fish tissue

concentrations (for purposes of evaluating risks associated with human consumption) were calculated by

modifying the ecological equation used to calculate the concentrations of organic COPCs found in food

items of mammals. A lipid content of 3 percent (0.03) was used for assessing human health effects from

the consumption of contaminated fish (USEPA, 2004). Biota-sediment-accumulation factors (BSAFs)

provided in Appendix P and a dry weight-to-wet weight conversion factor of 0.25 based on an assumed

75 percent moisture content in fish (Sample et al., 1997) were used with sediment concentrations to

estimate fish tissue concentrations (see Appendix P).

Noncarcinogenic intakes are calculated using the concept of an average annual exposure. Carcinogenic

intakes are calculated as an incremental lifetime exposure, which assumes a life expectancy of 70 years.

Intakes for the fish ingestion exposure route were estimated using the following equation (USEPA, 1989):

x AT)BW(
ED)xEFxFIxIRx(CIntake Fish

Where:

Intake = ingestion intake (mg/kg-day)

CFISH = fish tissue concentration (mg/kg)

IR = ingestion rate (kilogram[kg]/meal)

FI = fraction ingested from contaminated source (unitless)

EF = exposure frequency (meals/year)

ED = exposure duration (years)

BW = body weight (kg)

AT = averaging time (days)

for noncarcinogens, AT = ED x 365;

for carcinogens, AT = 70 years x 365 days/year

Exposure to Lead in Fish Tissue

Exposure to lead in fish was assessed using a version of the USEPA’s Technical Review Workgroup

(TRW) Adult Lead Model (ALM) (January 2003) adapted for fish ingestion. The equation and

methodology previously presented cannot be used to evaluate exposure to lead because of the absence

of published toxicity criteria (i.e., cancer slope factors, reference doses) for lead. The TRW model is

typically used to evaluate exposure to lead in soil, only, assuming a non-residential land use scenario.
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The model was adapted for the evaluation of the fish ingestion exposure pathway using guidance

presented in Frequently Asked Questions (FAQs) on the ALM (USEPA, 2007). The USEPA guidance for

ingestion of lead in fish states the following:

“The ALM analysis could be performed to evaluate the local fish contribution to lead exposure. A

fish advisory could also be developed by applying the ALM in reverse to derive an upper-bound

ingestion rate for a given lead concentration in fish tissue, using and increasing intake of fish to

determine an intake corresponding to a target risk level (e.g., P10 of five percent). For

bioavailable fraction of lead in fish (AFF), a protective estimate of 12% would be appropriate.

Site-specific information should be used along with the NHANES guidance and the Exposure

Factors Handbook in developing the site-specific exposure scenario.”

The equation from the ALM can be used (with the following modifications) to calculate overall risk posed

by consuming fish that are contaminated with lead:

PbB = (PbF x BKSF x IRF X AFF X EFA/ATF) + PbB0

Where:

PbB = Adult blood lead level for fish ingestion calculated by the model [micrograms per

deciliter (µg/dL)] where blood-lead levels greater than 10 µg/L are considered to

be a “concern.”

PbF = Fish lead concentration micrograms per gram (µg/g) (appropriate average

concentration)

IRF = Fish intake rate [grams (g)/day]

AFF = Absolute gastrointestinal absorption faction for ingested lead in media (unitless)

EFF = Exposure frequency (days/lead)

PbB0 = Baseline blood lead (µg/dL)

BKSF = Biokinetic slope factor

ATF = Averaging time (days/year)

6.4 TOXICITY ASSESSMENT

The objective of a toxicity assessment is to identify the potential for human health hazards and adverse

effects in exposed populations. Quantitative estimates of the relationship between the magnitude and

type of exposures and the severity or probability of human health effects are defined for the identified

COPCs. Quantitative toxicity values [cancer slope factors (CSFs), reference doses (RfDs), and reference

concentrations (RfCs)] determined during this component of the risk assessment will be integrated with

outputs of the exposure assessment to characterize the potential for adverse health effects for each
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receptor group. A CSF/unit risk factor (URF) is an indicator of the potency of a chemical carcinogen

(i.e., the greater the CSF/URF, the more potent the carcinogen). An RfD/RfC is the dose/concentration at

which or below which adverse non-carcinogenic effects are not anticipated.

6.4.1 Source of Toxicity Criteria

RfDs and CSFs used in the HHRA for Zone J will be obtained from the following primary literature

sources:

 Integrated Risk Information System (IRIS) (Online).

 USEPA Provisional Peer Reviewed Toxicity Values (PPRTVs) – The Office of Research and

Development/National Center for Environmental Assessment (NCEA) Superfund Health Risk

Technical Support Center develops PPRTVs on a chemical specific basis when requested by

USEPA’s Superfund program.

 Other Toxicity Values – These sources include but are not limited to California Environmental

Protection Agency (Cal EPA) toxicity values, ATSDR Minimal Risk Levels (MRLs), and the Annual

Health Effects Assessment Summary Tables (HEAST) (USEPA, 1997b).

Although toxicity criteria can be found in several toxicological sources, USEPA's IRIS on line database is

the preferred source of toxicity values. This database is continuously updated and values presented have

been verified by USEPA. The Oak Ridge National Laboratory (ORNL) Regional Screening Level (RSL)

Table may be used as a source of toxicity criteria when toxicity criteria are not available from the

aforementioned references. The toxicity criteria for the constituents selected as COPCs are presented in

Tables 6-8 through 6-11.

6.4.2 Toxicity Criteria for Carcinogenic Effects of PAHs

Limited toxicity values are available to evaluate the carcinogenic effects from exposure to PAHs. The

most extensively studied PAH is benzo(a)pyrene, which is classified by the USEPA as a probable human

carcinogen. Although CSFs are available for benzo(a)pyrene, insufficient data are available to calculate

CSFs for other carcinogenic PAHs. Toxic effects for these chemicals were evaluated using toxicity

equivalence factors (TEFs) based on the potency of each compound relative to that of benzo(a)pyrene,

as presented in current USEPA guidance (USEPA, 1993b). The TEFs are used to convert each

individual carcinogenic PAH concentration into an equivalent concentration of benzo(a)pyrene.
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USEPA’s Guidelines for Carcinogen Risk Assessment (USEPA, 2005a) and Supplemental Guidance of

Assessing Susceptibility from Early-Life Exposure to Carcinogens (USEPA, 2005b) specifies the use of

age-dependent adjustment factors (ADAFs) for carcinogens that act via a mutagenic mode of action.

Carcinogenic PAHs are included in the group of chemicals that have been determined to act via the

mutagenic mode of action. No chemical-specific ADAFs have been derived for carcinogenic PAHs,

therefore the following default ADAF was used for ages 16 to 70. The ADAF was used in evaluating

exposures to carcinogenic PAHs incurred by adult recreational fisherman using the approach presented

in Section 3.5.

6.4.3 Toxicity Criteria for Chromium

Toxicity criteria are available for different forms of chromium (trivalent and hexavalent), which is

considered to be more toxic in the hexavalent state. Where only total chromium data are available, all of

the chromium will be assumed to be hexavalent chromium.

6.5 RISK CHARACTERIZATION

Potential risks (noncarcinogenic and carcinogenic) for human receptors resulting from the potential

exposures outlined in the exposure assessment are quantitatively determined during the risk

characterization component of the baseline HHRA. Both RME and CTE estimates are generated. The

quantitative estimates of risk are calculated in accordance with the risk assessment methods outlined in

USEPA guidance (USEPA, 1989).

6.5.1 Quantitative Analysis of Chemicals

Quantitative estimates of risk for chemicals other than lead are calculated according to risk assessment

methods outlined in USEPA guidance (USEPA, 1989). Lifetime cancer risks are expressed in the form of

dimensionless probabilities, referred to as incremental lifetime cancer risks (ILCRs), based on CSFs.

Noncarcinogenic risk estimates are presented in the form of hazard quotients (HQs) that are determined

through a comparison of intakes with published RfDs or RfCs.

ILCR estimates are generated for each COPC using estimated exposure intakes and published CSFs, as

follows:

ILCR = (Estimated Exposure Intake)(CSF)

If the above equation results in an ILCR greater than 0.01, the following equation will be used:

ILCR = 1-[exp(-Estimated Exposure Intake)(CSF)]
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An ILCR of 1 x 10-6 indicates that the exposed receptor has a one in-one million chance of developing

cancer under the defined exposure scenario. Alternatively, such a risk may be interpreted as

representing one additional case of cancer in an exposed population of one million persons.

As mentioned previously, noncarcinogenic risks will be assessed using the concept of HQs and Hazard

Indices (HIs). The HQ for a COPC is the ratio of the estimated intake or concentration to the RfD or RfC,

as follows:

)RfC(RfD
)ionConcentrat(Intake=HQ

i
i

An HI will be generated by summing the individual HQs for all COPCs. The HI is not a mathematical

prediction of the severity of toxic effects and therefore is not a true "risk"; it is simply a numerical indicator

of the possibility of the occurrence of noncarcinogenic (threshold) effects.

6.5.2 Interpretation of Risk Assessment Results

To interpret the quantitative risk estimates and to aid risk managers in determining the need for

remediation, quantitative risk estimates were compared to typical USEPA risk benchmarks. The USEPA

has defined a “target cancer risk” range of 1 x 10-4 to 1 x 10-6 (i.e., a one-in-ten-thousand to one-in-one-

million chance of developing cancer). HQs and HIs are typically evaluated using a value of 1.0.

Generally, adverse noncarcinogenic health effects are not anticipated if an HQ or HI, developed on a

target organ/effect-specific basis, does not exceed 1.0. Current USEPA policy regarding lead exposures

is to limit the childhood risk of exceeding a 10 µg/dL blood-lead level to 5 percent.

6.5.3 Results of the Risk Characterization

This section summarizes the results of the risk characterization for Zone J. Quantitative risk estimates for

potential recreational fisherman were developed for those chemicals identified as COPCs. Potential

cancer risks and hazard indices were calculated for current/future recreational fishermen under the RME

and CTE scenarios and are summarized in Tables 6-12 and 6-13. Results of the risk assessment in

RAGS Part D format and sample calculations are included in Appendix P.

Ingestion of fish was identified as a potential exposure pathway evaluated in this HHRA. No fish tissue

samples were collected at Zone J. However, sediment samples were collected from Noisette Creek,

Shipyard Creek, and Cooper River. Consequently, fish tissue concentrations were approximated based

on the chemical concentrations detected in the sediments of Noisette Creek, Shipyard Creek, and Cooper
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River, and were evaluated in the HHRA. For organics, fish tissue concentrations for human consumption

were approximated by modifying the concentrations estimated in the ecological assessment. The fish

tissue concentrations were modified for human consumption by changing the lipid content used in the

ecological calculation from 12 percent to 3 percent. In addition, estimated fish concentrations were

multiplied by 0.25 to convert from a dry weight to wet weight values.

6.5.3.1 Noncarcinogenic Risks – RME

Cumulative HIs for recreational fishermen consuming fish from Noisette Creek and Shipyard Creek under

the RME scenario were equal to or less than unity (1) (Table 6-12). The cumulative HI for the recreational

fisherman consuming fish from the Cooper River (HI = 2) exceeded unity (Table 6-12); however, the HIs

calculated on a target organ/target effect specific basis were all less than or equal to unity.

Consequently, adverse non-carcinogenic effects are not anticipated for recreational fishermen consuming

fish from Noisette Creek, Shipyard Creek, or the Cooper River under the conditions defined in the

exposure assessment.

6.5.3.2 Carcinogenic Risks – RME

The cumulative ILCR for recreational fishermen consuming fish taken from Noisette Creek was less than

the USEPA’s target risk range of 10-4 to 10-6. The cumulative ILCR for Shipyard Creek was 9x10-6, which

is within the USEPA’s target risk range. The cumulative ILCR for consumption of fish from Cooper River

was 1 x 10-4.

6.5.3.3 Noncarcinogenic Risks – CTE

Cumulative HIs for recreational fishermen consuming fish from Noisette Creek, Shipyard Creek, and the

Cooper River under the CTE scenario are less than or equal to unity (Table 6-13). Therefore, adverse

non-carcinogenic effects are not anticipated for the recreational fisherman at Noisette Creek, Shipyard

Creek, and Cooper River under the CTE scenario conditions defined in the exposure assessment.

6.5.3.4 Carcinogenic Risks – CTE

Cumulative ILCRs for the recreational fishermen consuming fish from Noisette Creek, Shipyard Creek,

and Cooper River under the CTE scenario were less than or within USEPA’s target risk range of 10-4 to

10-6.
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6.5.3.5 Risks from Lead

Lead was selected as a COPC for the sediments of both Shipyard Creek and Cooper River. The

maximum and arithmetic mean lead concentrations for the sediments are listed below:

Water Body Maximum Sediment (µg/g) Average Sediment (µg/g)

Shipyard Creek 142 86.5

Cooper River 147 69.5

Risks to hypothetical current and future recreational fishermen exposed to lead as a consequence of fish

ingestion were evaluated using the ALM adapted for fish ingestion. Average fish lead concentrations

were used as the EPCs (1.54 µg/g for Shipyard Creek and 1.23 µg/g for the Cooper River). These

average wet weight fish lead concentrations were calculated by multiplying the average sediment

concentration by the average BSAF, and then incorporating the fish dry weight-to-wet weight conversion

factor (see Section 6.3.5). Default values were used for the rest of the model input parameters. ALM

outputs are included in Appendix P. The average fish lead concentration of 1.54 µg/g for Shipyard Creek

results in a geometric mean blood lead level of approximately 3.2 µg/dL. The average fish lead

concentration of 1.23 µg/g for the Cooper River results in a geometric mean blood lead level of

approximately 2.8 µg/dL. These results do not exceed the USEPA benchmark goal of 10 µg/dL. The

probability that the blood lead levels of a fetus of a childbearing female angler would exceed 10 µg/L for

Shipyard Creek is 4.2 percent and for the Cooper River is 2.9 percent.

6.6 UNCERTAINTY ANALYSIS

There is uncertainty associated with all aspects of the baseline human health risk assessment. A

summary of the uncertainties, including a discussion of how they may affect the final risk numbers, is

provided in this section.

Uncertainty in the selection of COPCs is related to the current status of the predictive databases, the

grouping of samples, the numbers, types, and distributions of samples, and the procedures used to

include or exclude constituents as COPCs. Uncertainty associated with the exposure assessment

includes the values used as input variables for a given intake route or scenario, the assumptions made to

determine exposure point concentrations, and the predictions regarding future land use and population

characteristics. Uncertainty in the toxicity assessment includes the quality of the existing toxicity data

needed to support dose response relationships and the weight of evidence used to determine the

carcinogenicity of COPCs. Uncertainty in risk characterization includes that associated with exposure to

multiple chemicals and the cumulative uncertainty from combining conservative assumptions made in

earlier steps of the risk assessment process.
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Whereas there are various sources of uncertainty, the direction of uncertainty can be influenced by the

assumptions made throughout the risk assessment, including selection of COPCs and selection of values

for dose response relationships. Throughout the entire risk assessment, assumptions are biased toward

a margin of safety so that the final calculated risks are overestimated.

Generally, risk assessments carry two types of uncertainty: measurement and informational uncertainty.

Measurement uncertainty refers to the usual variance that accompanies scientific measurements. For

example, this type of uncertainty is associated with analytical data collected for each site. The risk

assessment reflects the accumulated variances of the individual values used.

Informational uncertainty stems from inadequate availability of information needed to complete the toxicity

and exposure assessments. Often, this gap is significant, such as the absence of information on the

effects of human exposure to low doses of a chemical, on the biological mechanism of action of a

chemical, or the behavior of a chemical in soil.

Once the risk assessment is complete, the results must be reviewed and evaluated to identify the type

and magnitude of uncertainty involved. Reliance on results from a risk assessment without consideration

of uncertainties, limitations, and assumptions inherent in the process can be misleading. For example, to

account for uncertainties in the development of exposure assumptions, conservative estimates must be

made to ensure that the particular assumptions made are protective of sensitive subpopulations or the

maximum exposed individuals. If a number of conservative assumptions are combined in an exposure

model, the resulting calculations can magnify the uncertainties associated with those assumptions,

thereby producing a much larger uncertainty for the final results. This uncertainty is biased toward over

predicting both carcinogenic and noncarcinogenic risks. Thus, both the results of the risk assessment

and the uncertainties associated with those results must be considered when making risk management

decisions.

This interpretation is especially relevant when the risks exceed the point of departure for defining

"acceptable" risk. For example, when risks calculated using a high degree of uncertainty are less than an

acceptable risk level (i.e., 10-4 to 10-6), the interpretation of no significant risk is typically straightforward.

However, when risks calculated using a high degree of uncertainty exceed an acceptable risk level

(i.e., 10-4 to 10-6); any conclusions must take into account this uncertainty.

6.6.1 Uncertainty in Data Evaluation

The most significant issues related to uncertainty in COPC selection are (1) the screening levels used,

(2) the absence of screening levels for a few chemicals detected in the site media, and (3) elevated
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detection limits for some compounds. A brief discussion of each of these issues is provided in the

remainder of this section.

6.6.1.1 COPC Screening Levels

There is some uncertainty associated with choosing COPCs based on ESVs. Maximum concentrations

were also screened against USEPA Region 3 Fish Risk Based Screening Levels. There were no

significant differences between the COPCs selected using the Fish Risk Based Screening Levels and the

ESVs.

6.6.1.2 Chemicals without Established Screening Levels

Ecological risk-based screening levels are currently not available for some constituents [e.g., indeno

(1,2,3) pyrene, barium, calcium, magnesium, manganese, potassium, selenium, sodium and vanadium].

Having no toxicity values for some compounds adds to the uncertainty in the risk assessment both with

regard to the selection of COPCs and the subsequently calculated risks.

6.6.2 Uncertainty in the Exposure Assessment

Uncertainty in the exposure assessment arises because of the determination of land use conditions, the

selection of receptors and scenarios, the estimation of exposure point concentrations, and the selection of

exposure parameters. Each of these is discussed below.

6.6.2.1 Land Use

The current land use patterns at the site are well established, thereby limiting the uncertainty associated

with land use assumptions.

6.6.2.2 Exposure Point Concentrations

Significant uncertainty is associated with the EPCs for fish tissue concentrations. The EPCs were

estimated based on chemical concentrations in sediments because actual fish tissue data are not

available for Noisette Creek, Shipyard Creek, or Cooper River. This assumes that the fish taken by the

recreational fisherman are routinely contacting the sediments (i.e., are bottom-dwelling species) and that

significant bioaccumulation is occurring between the sediments and the fish. However, this assumption

may result in a significant over-estimation of risk if the species typically taken by the recreational

fisherman are not routinely in contact with the sediments. Conservatively, bioaccumulation factors

published for invertebrates were used to calculate fish tissue concentrations for the inorganics because of

the lack of fish-specific sediment bioaccumulation factors.
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6.6.2.3 Exposure Routes and Receptor Identification

The determination of various receptor groups and exposure routes of potential concern was based on

current land use observed at the site and the anticipated future land use. Therefore, the uncertainty

associated with the selection of exposure routes and potential receptors is minimal because they are

considered to be well defined. Recreational fishing is the only exposure route of interest for this risk

assessment

6.6.2.4 Exposure Parameters

Each exposure factor selected for use in this HHRA has some associated uncertainty. Generally, HHRA

exposure factors are based on surveys of physiological and lifestyle profiles across the United States.

The attributes and activities studied in these surveys generally have a broad distribution. To avoid

underestimation of exposure, in most cases, the USEPA guidelines (USEPA, 1991) for the RME receptor

were used in this evaluation, which generally specify the use of the 95th percentile for most parameters.

Therefore, the selected values for the RME receptor represent the upper bound of the observed or

expected habits of the majority of the population.

Generally, the uncertainty can be assessed quantitatively for many assumptions made in determining

factors for calculating exposures and intakes. Many of these parameters were determined from statistical

analyses on human population characteristics. Often, the database used to summarize a particular

exposure parameter (i.e., body weight) is quite large. Consequently, the values chosen for such variables

in the RME scenario have low uncertainty.

Many of the exposure parameters used to calculate exposures and risks in this report were selected from

a distribution of possible values, including USEPA guidance (USEPA, 1991, 1993a, 1997a, 2004). For

the RME scenario, a combination of high-end and average inputs is used with the overall goal that the

final risk estimate will be an approximate 95th percentile risk estimate. This risk number is used in risk

management decisions but does not indicate what a more average or typical exposure might be or what

risk range might be expected for individuals in the exposed population.

6.6.3 Uncertainty in the Toxicity Assessment

Uncertainties associated with the toxicity assessment (determination of RfDs, RfCs, URFs, and CSFs and

use of available criteria) are presented in this section.
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Derivation of Toxicity Criteria

Uncertainty associated with the toxicity assessment is associated with hazard assessment and dose

response evaluations for the COPCs. The hazard assessment deals with characterizing the nature and

strength of the evidence of causation or the likelihood that a chemical that induces adverse effects in

animals will also induce adverse effects in humans. Hazard assessment of carcinogenicity is evaluated

as a weight of evidence determination, using the USEPA methods. Positive animal cancer test data

suggest that humans contain tissue(s) that may manifest a carcinogenic response; however, the animal

data cannot necessarily be used to predict the target tissue in humans. In the hazard assessment of

noncancer effects, however, positive animal data often suggest the nature of the effects (i.e., the target

tissues and type of effects) anticipated in humans.

Uncertainty in hazard assessment arises from the nature and quality of the animal and human data.

Uncertainty is reduced when similar effects are observed across species, strain, sex, and exposure route;

when the magnitude of the response is clearly dose related; when pharmacokinetic data indicate a similar

fate in humans and animals; when postulated mechanisms of toxicity are similar for humans and animals;

and when the chemical of concern is structurally similar to other chemicals for which the toxicity is more

completely characterized.

Uncertainty in the dose response evaluation includes the determination of a CSF/URF for the

carcinogenic assessment and derivation of an RfD/RfC for the noncarcinogenic assessment. Uncertainty

is introduced from interspecies (animal to human) extrapolation, which, in the absence of quantitative

pharmacokinetic or mechanistic data, is usually based on consideration of interspecies differences in

basal metabolic rate. Uncertainty also results from intraspecies variation. Most toxicity experiments are

performed with animals that are very similar in age and genotype, so intragroup biological variation is

minimal, but the human population of concern may reflect a great deal of heterogeneity, including unusual

sensitivity or tolerance to the COPC. Even toxicity data from human occupational exposure reflect a bias

because only those individuals sufficiently healthy to attend work regularly (the "healthy worker effect")

and those not unusually sensitive to the chemical are likely to be occupationally exposed. Finally,

uncertainty arises from the quality of the key study from which the quantitative estimate is derived and the

database. For cancer effects, the uncertainty associated with dose response factors is mitigated by

assuming the 95 percent upper bound for the slope factor. Another source of uncertainty in carcinogenic

assessment is the method by which data from high doses in animal studies are extrapolated to the dose

range expected for environmentally exposed humans. The linearized multistage model, which is used in

nearly all quantitative estimations of human risk from animal data, is based on a nonthreshold assumption

of carcinogenesis. Evidence suggests, however, that epigenetic carcinogens, as well as many genotoxic

carcinogens, have a threshold below which they are not carcinogenic. Therefore, the use of the

linearized multistage model is conservative for chemicals that exhibit a threshold for carcinogenicity.
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For noncancer effects, additional uncertainty factors may be applied in the derivation of the RfD/RfC to

mitigate poor quality of the key study or gaps in the database. Additional uncertainty for noncancer

effects arises from the use of an effect level in the estimation of an RfD/RfC when “no adverse effect

level” data (i.e., non-cancer threshold data) are not available or such data are limited. An uncertainty

factor is usually applied to estimate a no effect level. Additional uncertainty arises in the estimation of an

RfD/RfC for chronic exposure from subchronic data. Unless empirical data indicate that effects do not

worsen with increasing duration of exposure, an additional uncertainty factor is applied to the no effect

level in the subchronic study. Uncertainty in the derivation of RfDs/RfCs is mitigated by the use of

uncertainty and modifying factors that normally range between 3 and 10. The resulting combination of

uncertainty and modifying factors may reach 1,000 or more.

The derivation of dermal RfDs and CSFs from oral values may cause uncertainty. This is particularly the

case when no gastrointestinal absorption rates are available in the literature or when only qualitative

statements regarding absorption are available.

6.6.4 Uncertainty in the Risk Characterization

Uncertainty in risk characterization results from assumptions made regarding additivity of effects from

exposure to multiple COPCs from various exposure routes. High uncertainty exists when summing

noncancer risks for several substances across different exposure pathways. This assumes that each

substance has a similar effect and/or mode of action. Even when compounds affect the same target

organs, they may have different mechanisms of action or differ in their fate in the body, so additivity may

not be an appropriate assumption. However, the assumption of additivity is considered because in most

cases it represents a conservative estimate of risk.

Risks to any individual may also be overestimated by summing multiple assumed exposure pathway risks

for any single receptor. Although every effort was made to develop reasonable scenarios, not all

individual receptors may be exposed via all pathways considered.

Finally, the risk characterization does not consider antagonistic or synergistic effects. Little or no

information is available to determine the potential for antagonism or synergism for the COPCs. Because

chemical specific interactions cannot be predicted, the likelihood for risks to be over predicted or under

predicted cannot be defined, but the methodology that was used is based on current USEPA guidance.

Uncertainty in the risk characterization also results from the fact that, as itemized below, some chemicals

were eliminated as COPCs on the basis of twice the average background concentration being greater

than the site maximum:



REVISION 3
MAY 2013

120910/P 6-20 CTOs 0017 and 0104

 Arsenic, barium, cobalt, iron, manganese, and vanadium were eliminated as COPCs for Noisette

Creek on the basis of site-to-background comparisons. Arsenic is the only chemical with an ESV and

the maximum concentration detected (9.2 mg/kg) is within an order of magnitude of the ESV

(7.24 mg/kg) for arsenic.

 Manganese was the only chemical eliminated as a COPC for Shipyard Creek on the basis of

background comparison. Manganese does not have an ESV.

 No COPCs for Cooper River were eliminated based on background comparison.

6.7 SUMMARY

The baseline HHRA for Zone J was performed to characterize the potential risks to likely human receptors

under current and potential future land use. Potential receptors retained for quantitative evaluation

consisted of current/future recreational fishermen. Fish tissue concentrations (estimated using sediment

concentrations) were evaluated in the assessment.
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Summary of Chemicals of Potential Concern for Zone J

COPCs based on the ESVs at Zone J are as follows:

Noisette Creek Sediment Shipyard Creek Sediment Cooper River Sediment
Acenaphthene

Anthracene

Benzo (a) Anthracene Benzo (a) Anthracene Benzo (a) Anthracene

Benzo (a) Pyrene Benzo (a) Pyrene Benzo (a) Pyrene

Benzo (b) Fluoranthene Benzo (b) Fluoranthene Benzo (b) Fluoranthene

Benzo (g,h,i) Perylene Benzo (g,h,i) Perylene Benzo (g,h,i) Perylene

Benzo (k) Fluoranthene Benzo (k) Fluoranthene Benzo (k) Fluoranthene

BEHP BEHP

Chrysene Chrysene Chrysene

Fluoranthene Fluoranthene Fluoranthene

Fluorene

Indeno (1,2,3-cd) Pyrene Indeno (1,2,3-cd) Pyrene Indeno (1,2,3-cd) Pyrene

Phenanthrene Phenanthrene

Pyrene Pyrene Pyrene

4,4-DDD 4,4-DDD

4,4-DDE 4,4-DDE

Aroclor-1260 Aroclor-1260

Dieldrin

Aluminum Aluminum

Arsenic Arsenic

Barium Barium

Chromium Chromium

Cobalt Cobalt

Copper Copper Copper

Iron Iron

Lead Lead

Manganese

Mercury Mercury

Nickel Nickel

Selenium Selenium Selenium

Thallium Thallium

Vanadium Vanadium

Zinc Zinc Zinc
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Cancer and non-cancer risk estimates calculated for recreational fisherman at Noisette Creek, Shipyard

Creek, and Cooper River were compared to the following risk management benchmarks:

 The USEPA “target cancer risk” range of 1 x 10-4 to 1 x 10-6 (i.e., a one-in-ten-thousand to one-in-

one-million chance of developing cancer).

 HQ/HI value of 1.0. Generally, adverse noncarcinogenic health effects are not anticipated if an HQ or

HI, developed on a target organ/effect-specific basis, does not exceed 1.0.

 The current USEPA policy regarding lead exposures is to limit the childhood risk of exceeding a

10 µg/dL blood-lead level to 5 percent.

Summary of Cancer and Non-cancer Risk Estimates for Environmental Media at Zone J –
Reasonable Maximum Exposure Scenario

Cumulative HIs for recreational fishermen under the RME scenario for Noisette Creek and Shipyard

Creek were less than unity (1). The cumulative HI for the recreational fisherman (HI = 2) in Cooper River

exceeded unity. However, the HIs calculated on a target organ/target effect specific basis were all less

than unity. Consequently, adverse non-carcinogenic effects are not anticipated for recreational fishermen

consuming fish form Noisette Creek, Shipyard Creek, or the Cooper River under the conditions defined in

the exposure assessment.

The cumulative ILCR for recreational fisherman consuming fish from Noisette Creek was less than

USEPA’s target risk range of 10-4 to 10-6. The cumulative ILCR for Shipyard Creek was 9x10-6, which is

within the USEPA’s target risk range. The cumulative ILCR for Cooper River is 1 x 10-4.

Summary of Cancer and Non-cancer Risk Estimates for Environmental Media at Zone J –
Central Tendency Exposure Scenario

Cumulative HIs for the recreational fisherman under the CTE scenario for Noisette Creek, Shipyard

Creek, and the Cooper River are less than or equal to unity (1). Consequently, adverse non-carcinogenic

effects are not anticipated for recreational fishermen consuming fish from Noisette Creek, Shipyard

Creek, and the Cooper River under the conditions defined in the exposure assessment.

Cumulative ILCRs for recreational fisherman at Noisette Creek, Shipyard Creek, and the Cooper River

were less than or within the USEPA’s target risk range of 10-4 to 10-6.
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Summary of Risk Estimates for Lead

Recreational fishermen’s exposures to lead in Shipyard Creek and Cooper River fish were evaluated

using a version of the USEPA’s TRW ALM adapted for fish ingestion. The average fish lead

concentration of 1.54 µg/g for Shipyard Creek results in a geometric mean blood lead level of

approximately 3.2 µg/dL. The average fish lead concentration of 1.23 µg/g for Cooper River results in a

geometric mean blood lead level of approximately 2.8 µg/dL. These results do not exceed the USEPA

benchmark goal of 10 µg/dL. The probability that the blood lead levels of a fetus of a childbearing female

angler would exceed 10 µg/L for Shipyard Creek is 4.2 percent and for Cooper River is 2.9 percent.



TABLE 6-1

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMCIALS OF POTENTIAL CONCERN - NOISETTE CREEK 
ZONE J 

CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON

SOUTH CAROLINA
Scenario Timeframe:  Current/Future
Medium: Sediment
Exposure Medium: Sediment

Noisette Creek Semivolatile Organic Compounds
 91-57-6 2-METHYLNAPHTHALENE 16 16 UG/KG JNOIM0011 1/3 19 - 27 16 ND 330 No BSV
83-32-9 ACENAPHTHENE 18 18 UG/KG JNOIM0004 1/3 7.1 - 14 18 ND 330 No BSV
208-96-8 ACENAPHTHYLENE 15 34 UG/KG JNOIM0004 3/3 - 34 45.1 330 No BSV
120-12-7 ANTHRACENE 58 170 UG/KG JNOIM0012 3/3 - 170 60 330 No BSV
56-55-3 BENZO(A)ANTHRACENE 460 810 UG/KG JNOIM0012 3/3 - 810 103.5 330 Yes ASV & ABG
50-32-8 BENZO(A)PYRENE 330 540 UG/KG JNOIM0012 3/3 - 540 135 330 Yes ASV & ABG
205-99-2 BENZO(B)FLUORANTHENE 790 1200 UG/KG JNOIM0004 3/3 - 1200 160.4 NA Yes ABG
191-24-2 BENZO(G,H,I)PERYLENE 150 250 UG/KG JNOIM0012 3/3 - 250 91.4 NA Yes ABG
207-08-9 BENZO(K)FLUORANTHENE 170 380 UG/KG JNOIM0012 3/3 - 380 153.1 NA Yes ABG
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 240 240 UG/KG JNOIM0011 1/3 16 - 23 240 166.4 182 Yes ASV & ABG
218-01-9 CHRYSENE 390 690 UG/KG JNOIM0012 3/3 - 690 146.2 330 Yes ASV & ABG
53-70-3 DIBENZO(A,H)ANTHRACENE 76 76 UG/KG JNOIM0012 1/3 18 - 37 76 ND 330 No BSV
206-44-0 FLUORANTHENE 720 1500 UG/KG JNOIM0012 3/3 - 1500 142.1 330 Yes ASV & ABG
86-76-7 FLUORENE 11 30 UG/KG JNOIM0012 3/3 - 30 ND 330 No BSV
193-39-5 INDENO(1,2,3-CD)PYRENE 170 260 UG/KG JNOIM0012 3/3 - 260 92.6 NA Yes ABG
85-01-8 PHENANTHRENE 160 370 UG/KG JNOIM0012 3/3 - 370 ND 330 Yes ASV
129-00-0 PYRENE 770 1200 UG/KG JNOIM0004 3/3 - 1200 178.2 330 Yes ASV & ABG

TOTAL PAHs 4210 7414 UG/KG JNOIM0012 3/3 - 7414 877 1684 Yes ASV & ABG
Pesticides/PCBs

72-54-8 4,4'-DDD 2.8 6 UG/KG JNOIM0012 3/3 - 6 ND 3.3 Yes ASV
72-55-9 4,4'-DDE 3.6 3.6 UG/KG JNOIM0011 1/3 0.69 - 0.93 3.6 ND 3.3 Yes ASV
50-29-3 TOTAL DDT 3.8 6.4 UG/KG JNOIM0011 3/3 - 6.4 - 3.3 Yes ASV

Inorganics
7429-90-5 ALUMINUM 6540 14000 MG/KG JNOIM0012 3/3 - 14000 21440 NA No BBG
7440-38-2 ARSENIC 5 9.2 MG/KG JNOIM0012 3/3 - 9.2 12.0 7.24 No BBG
7440-39-3 BARIUM 8.5 22.1 MG/KG JNOIM0012 3/3 - 22.1 34.6 NA No BBG
7440-70-2 CALCIUM 5330 47700 MG/KG JNOIM0004 3/3 - 47700 53260 NA No Nutrient
7440-47-3 CHROMIUM 27 27 MG/KG JNOIM0012 1/3 0.03 27 43.5 52.3 No BSV
7440-48-4 COBALT 2.8 4.1 MG/KG JNOIM0012 2/3 0.02 4.1 6.4 NA No BBG
7440-50-8 COPPER 10.3 42.8 MG/KG JNOIM0012 3/3 - 42.8 14.9 18.7 Yes ASV & ABG
7439-89-6 IRON 6310 11900 MG/KG JNOIM0012 3/3 - 11900 23600 NA No BBG
7439-92-1 LEAD 10.9 28.9 MG/KG JNOIM0012 3/3 - 28.9 18.1 30.2 No BSV
7439-95-4 MAGNESIUM 1600 2700 MG/KG JNOIM0012 3/3 - 2700 6426 NA No Nutrient
7439-96-5 MANGANESE 39.4 78.5 MG/KG JNOIM0012 3/3 - 78.5 216 NA No BBG
7439-97-6 MERCURY 0.05 1.1 MG/KG JNOIM0012 3/3 - 1.1 0.07 0.13 Yes ASV & ABG
7440-02-0 NICKEL 3.5 8.3 MG/KG JNOIM0012 3/3 - 8.3 12.4 15.9 No BSV
7440-09-7 POTASSIUM 661 1300 MG/KG JNOIM0012 3/3 - 1300 3046 NA No Nutrient
7782-49-2 SELENIUM 0.23 0.32 MG/KG JNOIM0012 2/3 0.19 0.32 ND NA Yes ESV & BG NA
7440-23-5 SODIUM 4350 6940 MG/KG JNOIM0012 3/3 - 6940 13880 NA No Nutrient
7440-28-0 THALLIUM 0.19 0.19 MG/KG JNOIM0004 1/3 0.17 - 0.23 0.19 ND NA Yes ESV & BG NA
7440-62-2 VANADIUM 11.4 21.8 MG/KG JNOIM0012 3/3 - 21.8 48.8 NA No BBG
7440-66-6 ZINC 29.7 158 MG/KG JNOIM0012 3/3 - 158 71.5 124 Yes ASV & ABG

Shaded chemical indicates that the chemical was retained as a COPC.

Footnotes: Acronyms:
(1) Sample and duplicate were considered as two separate samples when determining the minimum and maximum concentrations, but as one sample COCP: Chemical of Potential Concern
     when determining the frequency of detection. NA: Ecological screening value not available. 
(2) Sample-specific method detection limits. 
(3) The maximum detected concentration is used for screening purposes.
(4) Twice the average concentration in sediment samples collected from 10 reference locations in Charleston Harbor (Spectra Tech 2005); ND indicates that 
      the analyte was not detected in any of the 10 reference samples.
(5) COPC rationale codes: 
For selection as a COPC:
    ASV & ABG: Maximum detected concentration exceeded the ecological screening value and exceeded the background value (background defined in footnote 4). For elimination as a COPC:
    ASV: Maximum detected concentration exceeded the ecological screening value; analyte was not detected in any of 10 reference samples.     BSV: Maximum detected concentration was equal to or less than the ecological screening value.
    ABG: Maximum detected concentration exceeded the background value, and ecological screening value not available.     BBG: Maximum detected concentration was less than the background value.
    ESV & BG NA: Ecological screening value not available and analyte was not detected in any of 10 reference samples.     Nutrient: Calcium, magnesium, potassium, and sodium are nutrients that were not considered to be COPCs.  

EXPOSURE 
AREA

CAS 
NUMBER

Units
Concentration Used 

for Screening (3)
Minimum 

Concentration (1)
Maximum 

Concentration (1)Chemical Frequency of 
Detection

Location of 
Maximum 

Concentration

Background 
Value(4)

Range of 
Nondetects(2)

Ecological 
Screening 

Value

COPC 
(Yes/No)

Rationale for COPC 
Selection (5)



TABLE 6-2

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SHIPYARD CREEK
ZONE J 

CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

PAGE 1 OF 2

Scenario Timeframe:  Current/Future
Medium: Sediment
Exposure Medium: Sediment

Shipyard Creek Semivolatile Organic Compounds (μg/kg)
 91-57-6 2-METHYLNAPHTHALENE 18 30 UG/KG 009M001703 3/3 - 30 ND 330 No BSV
83-32-9 ACENAPHTHENE 9.6 44 UG/KG 009M000403 3/3 - 44 ND 330 No BSV

208-96-8 ACENAPHTHYLENE 20 56 UG/KG 009M001703 3/3 - 56 45.1 330 No BSV
120-12-7 ANTHRACENE 48 110 UG/KG 009M000403 3/3 - 110 60 330 No BSV
56-55-3 BENZO(A)ANTHRACENE 260 580 UG/KG 009M001703 3/3 - 580 103.5 330 Yes ASV & ABG
50-32-8 BENZO(A)PYRENE 170 560 UG/KG 009M001703 3/3 - 560 135 330 Yes ASV & ABG

205-99-2 BENZO(B)FLUORANTHENE 460 1500 UG/KG 009M001703 3/3 - 1500 160.4 NA Yes ABG
191-24-2 BENZO(G,H,I)PERYLENE 99 330 UG/KG 009M001703 3/3 - 330 91.4 NA Yes ABG
207-08-9 BENZO(K)FLUORANTHENE 100 400 UG/KG 009M001703 3/3 - 400 153.1 NA Yes ABG
117-81-7 BIS(2-ETHYLHEXYL)PHTHALATE 540 750 UG/KG 009M001603 3/3 - 750 166.4 182 Yes ASV & ABG
218-01-9 CHRYSENE 190 560 UG/KG 009M001703 3/3 - 560 146.2 330 Yes ASV & ABG
206-44-0 FLUORANTHENE 370 860 UG/KG 009M001703 3/3 - 860 142.1 330 Yes ASV & ABG
86-76-7 FLUORENE 13 33 UG/KG 009M000403 3/3 - 33 ND 330 No BSV

193-39-5 INDENO(1,2,3-CD)PYRENE 100 320 UG/KG 009M001703 3/3 - 320 92.6 NA Yes ABG
91-20-3 NAPHTHALENE 7.5 7.5 UG/KG 009M001603 1/3 13 - 16 7.5 ND 330 No BSV
85-01-8 PHENANTHRENE 90 280 UG/KG 009M000403 3/3 - 280 ND 330 No BSV

129-00-0 PYRENE 620 1200 UG/KG 009M000403 3/3 - 1200 178.2 330 Yes ASV & ABG
TOTAL PAHs 2579 6426 UG/KG 009M001703 3/3 - 6426 877 1684 Yes ASV & ABG
Pesticides/PCBs (μg/kg)

72-55-9 4,4'-DDE 6.6 25 UG/KG 009M001603 3/3 - 25 ND 3.3 Yes ASV
11096-82-5 AROCLOR-1260 150 210 UG/KG 009M001603 3/3 - 210 ND 33(5) Yes ASV

60-57-1 DIELDRIN 9.1 9.1 UG/KG 009M000403 1/3 1.3 - 1.4 9.1 ND 3.3 Yes ASV
Inorganics (mg/kg)

7429-90-5 ALUMINUM 12700 32900 MG/KG 009M001703 3/3 - 32900 21440 NA Yes ABG
7440-38-2 ARSENIC 6.9 19.8 MG/KG 009M001703 3/3 - 19.8 12.0 7.24 Yes ASV & ABG
7440-39-3 BARIUM 44.1 86.6 MG/KG 009M001703 3/3 - 86.6 34.6 NA Yes ABG
7440-70-2 CALCIUM 24800 37200 MG/KG 009M001703 3/3 - 37200 53260 NA No Nutrient
7440-47-3 CHROMIUM 89.5 336 MG/KG 009M001703 3/3 - 336 43.5 52.3 Yes ASV & ABG
7440-48-4 COBALT 2.5 7.4 MG/KG 009M001703 3/3 - 7.4 6.4 NA Yes ABG
7440-50-8 COPPER 56.4 133 MG/KG 009M001703 3/3 - 133 14.9 18.7 Yes ASV & ABG
7439-89-6 IRON 11800 33900 MG/KG 009M001703 3/3 - 33900 23600 NA Yes ABG
7439-92-1 LEAD 55.7 142 MG/KG 009M001703 3/3 - 142 18.1 30.2 Yes ASV & ABG
7439-95-4 MAGNESIUM 3230 9300 MG/KG 009M001703 3/3 - 9300 6426 NA No Nutrient
7439-96-5 MANGANESE 78.3 201 MG/KG 009M001703 3/3 - 201 216 NA No BBG
7439-97-6 MERCURY 0.22 0.45 MG/KG 009M000403 3/3 - 0.45 0.07 0.13 Yes ASV & ABG
7440-02-0 NICKEL 12.3 32.8 MG/KG 009M001703 3/3 - 32.8 12.4 15.9 Yes ASV & ABG
7440-09-7 POTASSIUM 1280 3540 MG/KG 009M001703 3/3 - 3540 3046 NA No Nutrient
7782-49-2 SELENIUM 0.53 0.89 MG/KG 009M001603 3/3 - 0.89 ND NA Yes ESV & BG NA
7440-23-5 SODIUM 5700 16400 MG/KG 009M001703 3/3 - 16400 13880 NA No Nutrient
7440-28-0 THALLIUM 0.28 0.42 MG/KG 009M001603 2/3 0.38 0.42 ND NA Yes ESV & BG NA
7440-62-2 VANADIUM 22.6 62.2 MG/KG 009M001703 3/3 - 62.2 48.8 NA Yes ABG
7440-66-6 ZINC 150 494 MG/KG 009M001703 3/3 - 494 71.5 124 Yes ASV & ABG

EXPOSURE 
POINT CAS NUMBER Units

Minimum 
Concentration(1)

Maximum 
Concentration(1)

Rationale for COPC 
Selection (5)

Ecological 
Screening 

Value
Chemical Frequency of 

Detection

Location of 
Maximum 

Concentration

Range of 
Nondetects(2)

Background 
Value(4)

Concentration Used 
for Screening (3) COPC (Yes/No)



TABLE 6-2

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SHIPYARD CREEK
ZONE J 

CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

PAGE 2 OF 2

Shaded chemical indicates that the chemical was retained as a COPC.

Footnotes: Acronyms:
(1) Sample and duplicate were considered as two separate samples when determining the minimum and maximum concentrations, but as one sample COPC: Chemcial of Potential Concern
     when determining the frequency of detection. NA: Ecological screening value not available. 
(2) Sample-specific method detection limits. 
(3) The maximum detected concentration is used for screening purposes.
(4) Twice the average concentration in sediment samples collected from 10 reference locations in Charleston Harbor (Spectra Tech 2005); ND indicates that 
      the analyte was not detected in any of the 10 reference samples.
(5) COPC rationale codes: 
For selection as a COPC:
    ASV & ABG: Maximum detected concentration exceeded the ecological screening value and exceeded the background value (background defined in footnote 4). 
    ASV: Maximum detected concentration exceeded the ecological screening value; analyte was not detected in any of 10 reference samples. 
    ABG: Maximum detected concentration exceeded the background value, and ecological screening value not available.
    ESV & BG NA: Ecological screening value not available and analyte was not detected in any of 10 reference samples. 
For elimination as a COPC:
    BSV: Maximum detected concentration was equal to or less than the ecological screening value.
    BBG: Maximum detected concentration was less than the background value.
    Nutrient: Calcium, magnesium, potassium, and sodium are nutrients that were not considered to be COPCs.  



TABLE 6-3

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMCIALS OF POTENTIAL CONCERN - COOPER RIVER
ZONE J 

CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

PAGE 1 OF 2

Scenario Timeframe:  Current/Future
Medium: Sediment
Exposure Medium: Sediment

Semivolatile Organic Compounds
Cooper River  91-57-6 2-METHYLNAPHTHALENE 5.2 5.2 UG/KG 054M000103 1/3 46 - 580 5.2 ND 330 No BSV

83-32-9 ACENAPHTHENE 7 1400 UG/KG 556M000503 2/3 24 1400 ND 330 Yes ASV
208-96-8 ACENAPHTHYLENE 3.9 72 UG/KG 556M000703 2/3 280 72 45.1 330 No BSV
120-12-7 ANTHRACENE 64 2400 UG/KG 556M000503 3/3 - 2400 60 330 Yes ASV & ABG
56-55-3 BENZO(A)ANTHRACENE 190 5800 UG/KG 556M000503 3/3 - 5800 103.5 330 Yes ASV & ABG
50-32-8 BENZO(A)PYRENE 120 2500 UG/KG 556M000503 3/3 - 2500 135 330 Yes ASV & ABG

205-99-2 BENZO(B)FLUORANTHENE 250 5400 UG/KG 556M000503 3/3 - 5400 160.4 NA Yes ABG
191-24-2 BENZO(G,H,I)PERYLENE 51 780 UG/KG 556M000503 3/3 - 780 91.4 NA Yes ABG
207-08-9 BENZO(K)FLUORANTHENE 82 1200 UG/KG 556M000503 3/3 - 1200 153.1 NA Yes ABG
218-01-9 CHRYSENE 170 5100 UG/KG 556M000503 3/3 - 5100 146.2 330 Yes ASV & ABG
53-70-3 DIBENZO(A,H)ANTHRACENE 11 68 UG/KG 556M000703 2/3 780 68 ND 330 No BSV

206-44-0 FLUORANTHENE 330 41000 UG/KG 556M000503 3/3 - 41000 142.1 330 Yes ASV & ABG
86-76-7 FLUORENE 14 2200 UG/KG 556M000503 2/3 27 2200 ND 330 Yes ASV

193-39-5 INDENO(1,2,3-CD)PYRENE 50 280 UG/KG 556M000703 2/3 910 280 92.6 NA Yes ABG
91-20-3 NAPHTHALENE 2.7 2.7 UG/KG 054M000103 1/3 30 - 370 2.7 ND 330 No BSV
85-01-8 PHENANTHRENE 97 18000 UG/KG 556M000503 3/3 - 18000 ND 330 Yes ASV

129-00-0 PYRENE 300 26000 UG/KG 556M000503 3/3 - 26000 178.2 330 Yes ASV & ABG
TOTAL PAHs 1761 111780 UG/KG 556M000503 3/3 - 111780 877 1684 Yes ASV & ABG
Pesticides/PCBs

72-54-8 4,4'-DDD 4.8 4.8 UG/KG 556M000503 1/3 0.73 - 2.4 4.8 ND 3.3 Yes ASV
11096-82-5 AROCLOR-1260 94 94 UG/KG 054M000103 1/3 29 94 ND 33(5) Yes ASV

Inorganics
7429-90-5 ALUMINUM 5900 47700 MG/KG 556M000503 3/3 - 47700 21440 NA Yes ABG
7440-38-2 ARSENIC 2.1 20.5 MG/KG 556M000503 3/3 - 20.5 12.0 7.24 Yes ASV & ABG
7440-39-3 BARIUM 44.6 85.7 MG/KG 054M000103 3/3 - 85.7 34.6 NA Yes ABG
7440-70-2 CALCIUM 9330 31200 MG/KG 556M000703 3/3 - 31200 53260 NA No Nutrient
7440-47-3 CHROMIUM 37 68.4 MG/KG 556M000503 3/3 - 68.4 43.5 52.3 Yes ASV & ABG
7440-48-4 COBALT 8.4 10 MG/KG 054M000103 3/3 - 10 6.4 NA Yes ABG
7440-50-8 COPPER 43.5 386 MG/KG 054M000103 3/3 - 386 14.9 18.7 Yes ASV & ABG
7439-89-6 IRON 10200 36700 MG/KG 556M000503 3/3 - 36700 23600 NA Yes ABG
7439-92-1 LEAD 21 147 MG/KG 054M000103 3/3 - 147 18.1 30.2 Yes ASV & ABG
7439-95-4 MAGNESIUM 2040 10600 MG/KG 556M000503 3/3 - 10600 6426 NA No Nutrient
7439-96-5 MANGANESE 196 494 MG/KG 556M000503 3/3 - 494 216 NA Yes ABG
7439-97-6 MERCURY 0.06 0.11 MG/KG 054M000103 3/3 - 0.11 0.07 0.13 No BSV
7440-02-0 NICKEL 20 32.6 MG/KG 054M000103 3/3 - 32.6 12.4 15.9 Yes ASV & ABG
7440-09-7 POTASSIUM 634 4540 MG/KG 556M000503 3/3 - 4540 3046 NA No Nutrient
7782-49-2 SELENIUM 0.65 0.77 MG/KG 556M000703 2/3 0.14 0.77 ND NA Yes ESV & BG NA
7440-23-5 SODIUM 2220 25300 MG/KG 556M000703 3/3 - 25300 13880 NA No Nutrient
7440-62-2 VANADIUM 5 80.1 MG/KG 556M000503 3/3 - 80.1 48.8 NA Yes ABG
7440-66-6 ZINC 95.8 826 MG/KG 054M000103 3/3 - 826 71.5 124 Yes ASV & ABG

Exposure Point
CAS 

Number
COPC (Yes/No)

Rationale for COPC 
Selection (5)

Background 
Value(4)Chemical Frequency of 
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Concentration

Range of 
Nondetects(2)

Ecological 
Screening 

Value

Concentration 
Used for 
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Concentration (1) Units



TABLE 6-3

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMCIALS OF POTENTIAL CONCERN - COOPER RIVER
ZONE J 

CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

PAGE 2 OF 2

Shaded chemical indicates that the chemical was retained as a COPC.

Footnotes: Acronyms:
(1) Sample and duplicate were considered as two separate samples when determining the minimum and maximum concentrations, but as one sample COPC: Chemical of Potential Concern
     when determining the frequency of detection. NA: Ecological screening value not available. 
(2) Sample-specific method detection limits. 
(3) The maximum detected concentration is used for screening purposes.
(4) Twice the average concentration in sediment samples collected from 10 reference locations in Charleston Harbor (Spectra Tech 2005); ND indicates that 
      the analyte was not detected in any of the 10 reference samples.
(5) COPC rationale codes: 
For selection as a COPC:
    ASV & ABG: Maximum detected concentration exceeded the ecological screening value and exceeded the background value (background defined in footnote 4). 
    ASV: Maximum detected concentration exceeded the ecological screening value; analyte was not detected in any of 10 reference samples. 
    ABG: Maximum detected concentration exceeded the background value, and ecological screening value not available.
    ESV & BG NA: Ecological screening value not available and analyte was not detected in any of 10 reference samples. 
For elimination as a COPC:
    BSV: Maximum detected concentration was equal to or less than the ecological screening value.
    BBG: Maximum detected concentration was less than the background value.
    Nutrient: Calcium, magnesium, potassium, and sodium are nutrients that were not considered to be COPCs.  



Noisette 
Creek Shipyard Creek Cooper 

River
Semivolatile Organic Compounds
Acenaphthene X
Anthracene X
Benzo(a)anthracene X X X
Benzo(a)pyrene X X X
Benzo(b)fluoranthene X X X
Benzo(g,h,i)perylene X X X
Benzo(k)fluoranthene X X X
Bis(2-ethylhexyl)phthalate X X
Chrysene X X X
Fluoranthene X X X
Fluorene X
Indeno(1,2,3-cd)pyrene X X X
Phenanthrene X X
Pyrene X X X
Total PAHs X X X
Pesticides/PCBs
4,4'-DDD X X
4,4'-DDE X X
Aroclor 1260 X X
Dieldrin X
Total DDT X
Inorganics
Aluminum X X
Arsenic X X
Barium X X
Chromium X X
Cobalt X X
Copper X X X
Iron X X
Lead X X
Manganese X
Mercury X X
Nickel X X
Selenium X X X
Thallium X X
Vanadium X X
Zinc X X X

Notes:
X - Chemical was retained as a COPC.

TABLE 6-4

Parameter

CHEMICALS RETAINED AS COPCS
ZONE J

CHARLESTON NAVAL COMPLEX

Sediment

NORTH CHARLESTON, SOUTH CAROLINA



Noisette Creek Shipyard Creek Cooper River

Semivolatile Organic Compounds 
Acenaphthene NA NA 0.081
Anthracene NA NA 0.14
Benzo(A) Anthracene 0.056 0.078 0.35
Benzo (A) Pyrene 0.037 0.075 0.15
Benzo (B) Fluoranthene 0.083 0.2 0.32
Benzo (G,H,I) Perylene 0.017 0.044 0.047
Benzo (K) Fluoranthene 0.026 0.013 0.072
Bis(2-Ethylheyxl)phthalate 0.057 0.086 NA
Chrysene 0.048 0.019 0.3
Fluoranthene 0.1 0.029 2.4
Fluorene NA NA 0.13
Indeno(1,2,3-CD) Pyrene 0.018 0.011 0.017
Phenanthrene 0.026 NA 1.1
Pyrene 0.083 0.04 1.6
Pesticides/PCBs
4,4-DDD 0.0004 NA 0.00028
4,4'-DDE 0.0066 0.022 NA
Aroclor 1260 NA 0.045 0.036
Dieldrin NA 0.0019 NA
Inorganics
Aluminum NA 8230 11900
Arsenic NA 3.4 3.5
Barium NA 21.7 21.4
Chromium NA 39.3 8.0
Cobalt NA 1.9 2.3
Copper 56.2 175 507
Iron NA 8480 9180
Lead NA 21.5 10.5
Manganese NA NA 124
Mercury 0.79 0.32 NA
Nickel NA 19 18.9
Selenium 0.08 0.22 0.19
Thallium 0.048 0.11 NA
Vanadium NA 15.6 20
Zinc 297 930 1550

Notes
NA - Not applicable.  Not a COPC for this media.

Maximum detected concentration was used for all exposure point concentrations.

RAGS Part D tables for the exposure point concentrations are included in Appendix P.

Fish Tissue 
(mg/kg)

Fish Tissue 
(mg/kg)

TABLE 6-5

Parameter

EXPOSURE POINT CONCENTRATION
ZONE J 

CHARLESTON NAVAL COMPLEX

Fish Tissue 
(mg/kg)

NORTH CHARLESTON, SOUTH CAROLINA



TABLE 6-6

SUMMARY OF EXPOSURE INPUT PARAMETERS (RME)
ZONE J

CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Cooper River Noisette Creek/Shipyard Creek

All Exposures
Cfish (mg/kg) Estimated(1) Estimated(1)

ED (years) 30 30
BW (kg) 70(2) 70(2)

ATn (days) 10,950(2) 10,950(2)

ATc (days) 25,550(2) 25,550(2)

Ingestion of Fish
IR (kg/meal) 0.025(3) 0.025(3)

BSAF (L/kg) Chemical Specific Chemical Specific
FI (unitless) 0.1 0.01
EF (meals/year) 350 350

Notes:
ATc = Averaging time for carcinogenic effects
ATn = Averaging time for noncarcinogenic effects
BW = Body weight
BSAF = Chemical specific biota sediment accumulation factor
Cfish  = Exposure concentration for fish
ED = Exposure duration
EF = Exposure frequency
FI  = Fraction ingested from contaminated source
IR = Ingestion rate

1 - Estimated from sediment concentrations (see text).
2 - USEPA, 1989: Risk Assessment Guidance for Superfund. 
     Vol 1: Human Health Evaluation Manual, Part A.
3 - USEPA, 1997: Exposure Factors Handbook. EPA/600/8-95/002FA.

Adult 
Recreational 
Fisherman

Adult Recreational Fisherman
Exposure Parameter



TABLE 6-7

SUMMARY OF EXPOSURE INPUT PARAMETERS (CTE)
ZONE J 

CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Cooper River Noisette Creek/Shipyard Creek

All Exposures
Cfish (mg/kg) Estimated(2) Estimated(2)

ED (years) 9 9
BW (kg) 70 70
ATn (days) 3,285(3) 3,285(3)

ATc (days) 25,550 25,550
Ingestion of Fish
IR (kg/meal) 0.008(2) 0.008(2)

BCF (L/kg) Chemical Specific Chemical Specific

FI (unitless) 0.1 0.01
EF (meals/year) 350 350

Notes:
ATc = Averaging time for carcinogenic effects
ATn = Averaging time for noncarcinogenic effects
BW = Body weight
BSAF = Chemical specific biota sediment accumulation factor
Cfish  = Exposure concentration for fish
ED = Exposure duration
EF = Exposure frequency
FI  = Fraction ingested from contaminated source
IR = Ingestion rate

1 - Estimated from sediment concentrations (see text).
2 - USEPA, 1997: Exposure Factors Handbook. EPA/600/8-95/002FA.
3 - USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.

Exposure Parameter Adult 
Recreational 
Fisherman

Adult Recreational Fisherman



TABLE 6-8

NON-CANCER TOXICITY DATA -- ORAL/DERMAL
ZONE J

CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Chemical Chronic/ Oral RfD Oral Absorption Absorbed RfD for Dermal(2) Primary Combined RfD:Target Organ(s)
of  Potential Subchronic Efficiency Target Uncertainty/Modifying

Concern Value Units for Dermal(1) Value Units Organ(s) (3) Factors Source(s) Date(s)
(MM/DD/YYYY)

Semivolatile Organic Compounds
ACENAPHTHENE Chronic 6.0E-02 mg/kg/day 1 6.0E-02 mg/kg/day Liver 3000/1 IRIS 2/17/2009
ANTHRACENE NA 3.00E-01 mg/kg/day 1 3.0E-01 mg/kg/day None Specified 3000/1 IRIS 2/17/2009
BENZO(A)ANTHRACENE NA NA NA NA NA NA NA NA NA NA
BENZO(A)PYRENE NA NA NA NA NA NA NA NA NA NA
BENZO(B)FLUORANTHENE NA NA NA NA NA NA NA NA NA NA
BENZO(G,H,I)PERYLENE(4) Chronic 3.0E-02 mg/kg/day 1 3.0E-02 mg/kg/day Neurological 3000/1 IRIS 2/17/2009
BENZO(K)FLUORANTHENE NA NA NA NA NA NA NA NA NA NA
BIS(2-ETHYLHEXYL)PHTHALATE Chronic 2.0E-02 mg/kg/day 1 2.0E-02 mg/kg/day Liver 1000/1 IRIS 2/17/2009
CHRYSENE NA NA NA NA NA NA NA NA NA NA
FLUORANTHENE Chronic 4.0E-02 mg/kg/day 1 4.0E-02 mg/kg/day Blood, Kidney, Liver 3000/1 IRIS 2/17/2009
FLUORENE Chronic 4.0E-02 mg/kg/day 1 4.0E-02 mg/kg/day Blood 3000/1 IRIS 2/17/2009
INDENO(1,2,3-CD)PYRENE NA NA NA NA NA NA NA NA NA NA
PHENANTHRENE(4) Chronic 3.0E-02 mg/kg/day 1 3.0E-02 mg/kg/day Kidney 3000/1 IRIS 2/17/2009
PYRENE Chronic 3.0E-02 mg/kg/day 1 3.0E-02 mg/kg/day Kidney 3000/1 IRIS 2/17/2009
Pesticides/PCBs
4,4'-DDD NA NA NA NA NA NA NA NA NA NA
4,4'-DDE NA NA NA NA NA NA NA NA NA NA
AROCLOR-1260 NA NA NA NA NA NA Immune NA NA NA
DIELDRIN Chronic 5.0E-05 mg/kg/day 1 5.0E-05 mg/kg/day Liver 100/1 IRIS 2/17/2009
Inorganics
ALUMINUM Chronic 1.0E+00 mg/kg/day 1 1.0E+00 mg/kg/day Body Weight 100 PPRTV 10/23/2006
ARSENIC Chronic 3.0E-04 mg/kg/day 1 3.0E-04 mg/kg/day Skin, CVS 3/1 IRIS 2/17/2009
BARIUM Chronic 2.0E-01 mg/kg/day 0.07 1.4E-02 mg/kg/day CVS 300/1 IRIS 2/17/2009
CHROMIUM(4) Chronic 3.0E-03 mg/kg/day 0.025 7.5E-05 mg/kg/day Respiratory 300/3 IRIS 2/17/2009

COBALT Chronic 3.0E-04 mg/kg/day 1 3.0E-04 mg/kg/day
CVS, Immune, Neurological, 

Reproductive NA ORNL 4/01/2009

COPPER Chronic 4.0E-02 mg/kg/day 1 4.0E-02 mg/kg/day GS NA HEAST 7/1997
IRON Chronic 7.0E-01 mg/kg/day 1 7.0E-01 mg/kg/day GS 1.5 PPRTV 9/11/2006
LEAD NA NA NA NA NA NA NA NA NA NA
MANGANESE (soil)(5) Chronic 7.0E-02 mg/kg/day 0.04 2.8E-03 mg/kg/day Neurological 1/1 IRIS 2/17/2009
MERCURY(6) Chronic 3.0E-04 mg/kg/day 0.07 2.1E-05 mg/kg/day Neurological 1000/1 IRIS 2/17/2009
NICKEL Chronic 2.0E-02 mg/kg/day 0.04 8.0E-04 mg/kg/day Body Weight 300/1 IRIS 2/17/2009
SELENIUM Chronic 5.0E-03 mg/kg/day 1 5.0E-03 mg/kg/day Hair Loss, Neurological, Skin 3/1 IRIS 2/17/2009
THALLIUM Chronic 6.5E-05 mg/kg/day 1 6.5E-05 mg/kg/day Hair Loss, Liver 3000/1 ORNL 4/1/2009
VANADIUM Chronic 5.0E-03 mg/kg/day 0.026 1.3E-04 mg/kg/day Hair Loss 300 ORNL 4/1/2009
ZINC Chronic 3.0E-01 mg/kg/day 1 3.0E-01 mg/kg/day Blood 3/1 IRIS 2/17/2009

Notes: Definitions:
1 - U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for CNS = Central Nervous System
        Dermal Risk Assessment) Interim. EPA/540/R/99/005. CVS = Cardiovascular system
2 -  Adjusted dermal RfD = Oral RfD x Oral Absorption Efficiency for Dermal. GS = Gastrointestinal

Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental  
Protection (FDEP), April  2005. 

3 - Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP),  HEAST = Health Effects Assessment Summary Tables
April  2005. IRIS = Integrated Risk Information System

4 - Values are for hexavalent chromium. NA = Not Available.
5 - Adjusted IRIS value in accordance with USEPA Region I Risk Update Number 4, November 1996. ORNL = Oak Ridge National Laboratory, Regional Screening Levels for Chemical Contaminants
6 - Values are for mercuric chloride.              at Superfund Sites, April 2009.

PPRTV = Provisional Peer Reviewed Toxicity Values



TABLE 6-9

NON-CANCER TOXICITY DATA -- INHALATION
ZONE J 

CHARLESTON NAVAL COMPLEX

Chemical Chronic/ Inhalation RfC Extrapolated RfD(1) Primary Combined RfC : Target Organ(s)
of  Potential Subchronic Target Uncertainty/Modifying

Concern Value Units Value Units Organ(s) Factors Source(s) Date(s)
(MM/DD/YYYY)

Semivolatile Organic Compounds
ACENAPHTHENE NA NA NA NA NA NA NA NA NA
ANTHRACENE NA NA NA NA NA NA NA NA NA
BENZO(A)ANTHRACENE NA NA NA NA NA NA NA NA NA
BENZO(A)PYRENE NA NA NA NA NA NA NA NA NA
BENZO(B)FLUORANTHENE NA NA NA NA NA NA NA NA NA
BENZO(G,H,I)PERYLENE NA NA NA NA NA NA NA NA NA
BENZO(K)FLUORANTHENE NA NA NA NA NA NA NA NA NA
BIS(2-ETHYLHEXYL)PHTHALATE NA NA NA NA NA NA NA NA NA
CHRYSENE NA NA NA NA NA NA NA NA NA
FLUORANTHENE NA NA NA NA NA NA NA NA NA
INDENO(1,2,3-CD)PYRENE NA NA NA NA NA NA NA NA NA
PHENANTHRENE NA NA NA NA NA NA NA NA NA
PYRENE NA NA NA NA NA NA NA NA NA
Pesticides/PCBs
4,4'-DDD NA NA NA NA NA NA NA NA NA
4,4'-DDE NA NA NA NA NA NA NA NA NA
AROCLOR-1260 NA NA NA NA NA NA NA NA NA
DIELDRIN NA NA NA NA NA NA NA NA NA
Inorganics
ALUMINUM Chronic 5.0E-03 mg/m3 1.4E-03 (mg/kg/day) CNS 300 PPRTV 10/23/2006
ARSENIC Chronic 1.50E-05 mg/m3 4.3E-06 (mg/kg/day) NA NA ORNL 4/1/2009
BARIUM Chronic 5.0E-04 mg/m3 1.4E-04 (mg/kg/day) Fetotoxicity 1000/1 HEAST 9/97
CHROMIUM Chronic 1.0E-04 mg/m3 2.9E-05 (mg/kg/day) Respiratory 300/1 IRIS 2/18/2009
COBALT Chronic 6.0E-06 mg/m3 1.7E-06 (mg/kg/day) Respiratory NA ORNL 4/1/2009
COPPER NA NA NA NA NA NA NA NA NA
IRON NA NA NA NA NA NA NA NA NA
LEAD NA NA NA NA NA NA NA NA NA
MANGANESE Chronic 5.0E-05 mg/m3 1.4E-05 (mg/kg/day) CNS 1000/1 IRIS 2/18/2009
MERCURY NA NA NA NA NA NA NA NA NA
NICKEL Chronic 9.00E-05 mg/m3 2.6E-05 (mg/kg/day) NA NA ORNL 4/1/2009
SELENIUM Chronic 2.00E-02 mg/m3 5.7E-03 (mg/kg/day) NA NA ORNL 4/1/2009
THALLIUM NA NA NA NA NA NA NA NA NA
VANADIUM NA NA NA NA NA NA NA NA NA
ZINC NA NA NA NA NA NA NA NA NA

Notes: Definitions:
1  - Extrapolated RfD = RfC *20m3/day / 70 kg CNS = Central Nervous System

HEAST= Health Effects Assessment Summary Tables
IRIS = Integrated Risk Information System
NA = Not Applicable
ORNL = Oak Ridge National Laboratory, Regional Screening Levels for Chemical Contaminants at Superfund Sites, April, 2009.
PPRTV = Provisional Peer Reviewed Toxicity Values

NORTH CHARLESTON, SOUTH CAROLINA
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TABLE 6-10

CANCER TOXICITY DATA -- ORAL/DERMAL
ZONE J 

CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Chemical Oral Cancer Slope Factor Oral Absorption Absorbed Cancer Slope Factor Weight of Evidence/ Oral CSF
of Potential  Efficiency for Dermal(2) Cancer Guideline  

Concern Value Units for Dermal(1) Value Units Description Source(s) Date(s)
(MM/DD/YYYY)

Semivolatile Organic Compounds
ACENAPHTHENE NA NA NA NA NA NA NA NA
ANTHRACENE NA NA NA NA NA NA NA NA
BENZO(A)ANTHRACENE(3) 7.3E-01 (mg/kg/day)-1 1 7.3E-01 (mg/kg/day)-1 B2 / Probable human carcinogen USEPA(1) 7/1993
BENZO(A)PYRENE(3) 7.3E+00 (mg/kg/day)-1 1 7.3E+00 (mg/kg/day)-1 B2 / Probable human carcinogen IRIS 2/19/2009
BENZO(B)FLUORANTHENE(3) 7.3E-01 (mg/kg/day)-1 1 7.3E-01 (mg/kg/day)-1 B2 / Probable human carcinogen USEPA(1) 7/1993
BENZO(G,H,I)PERYLENE NA NA NA NA NA D / Not classifiable as to human carcinogenicity IRIS 2/19/2009
BENZO(K)FLUORANTHENE(3) 7.3E-02 (mg/kg/day)-1 1 7.3E-02 (mg/kg/day)-1 B2 / Probable human carcinogen USEPA(1) 7/1993
BIS(2-ETHYLHEXYL)PHTHALATE 1.4E-02 (mg/kg/day)-1 1 1.4E-02 (mg/kg/day)-1 B2 / Probable human carcinogen IRIS 2/19/2009
CHRYSENE(3) 7.3E-03 (mg/kg/day)-1 1 7.3E-03 (mg/kg/day)-1 B2 / Probable human carcinogen USEPA(1) 7/1993
FLUORANTHENE NA NA NA NA NA D / Not classifiable as to human carcinogenicity IRIS 2/19/2009
FLUORENE NA NA NA NA NA NA NA NA
INDENO(1,2,3-CD)PYRENE(3) 7.3E-01 (mg/kg/day)-1 1 7.3E-01 (mg/kg/day)-1 B2 / Probable human carcinogen USEPA(1) 7/1993
PHENANTHRENE NA NA NA NA NA NA NA NA
PYRENE NA NA NA NA NA D / Not classifiable as to human carcinogenicity IRIS 2/19/2009
Pesticides/PCBs
4,4'-DDD 2.4E-01 (mg/kg/day)-1 1 2.4E-01 (mg/kg/day)-1 B2 / Probable human carcinogen IRIS 2/19/2009
4,4'-DDE 3.4E-01 (mg/kg/day)-1 1 3.4E-01 (mg/kg/day)-1 B2 / Probable human carcinogen IRIS 2/19/2009
AROCLOR-1260 2.0E+00 (mg/kg/day)-1 1 2.0E+00 (mg/kg/day)-1 B2 / Probable human carcinogen USEPA(2) 9/1996
DIELDRIN 1.6E+01 (mg/kg/day)-1 1 1.6E+01 (mg/kg/day)-1 B2 / Probable human carcinogen IRIS 2/19/2009
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TABLE 6-10

CANCER TOXICITY DATA -- ORAL/DERMAL
ZONE J 

CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Chemical Oral Cancer Slope Factor Oral Absorption Absorbed Cancer Slope Factor Weight of Evidence/ Oral CSF
of Potential  Efficiency for Dermal(2) Cancer Guideline  

Concern Value Units for Dermal(1) Value Units Description Source(s) Date(s)
(MM/DD/YYYY)

Inorganics
ALUMINUM NA NA NA NA NA NA NA NA
ARSENIC 1.5E+00 (mg/kg/day)-1 1 1.5E+00 (mg/kg/day)-1 A / Known/likely human carcinogen IRIS 2/19/2009
BARIUM NA NA NA NA NA D / Not classifiable as to human carcinogenicity IRIS 2/19/2009
CHROMIUM NA NA NA NA NA D / Not classifiable as to human carcinogenicity IRIS 2/19/2009
COBALT NA NA NA NA NA NA NA NA
COPPER NA NA NA NA NA D / Not classifiable as to human carcinogenicity IRIS 2/19/2009
IRON NA NA NA NA NA NA NA NA
LEAD NA NA NA NA NA B2 / Probable human carcinogen IRIS 2/19/2009
MANGANESE NA NA NA NA NA D / Not classifiable as to human carcinogenicity IRIS 2/19/2009
MERCURY NA NA NA NA NA C / Possible Human Carcinogen IRIS 2/19/2009
NICKEL NA NA NA NA NA NA NA NA
SELENIUM NA NA NA NA NA NA NA NA
THALLIUM NA NA NA NA NA D / Not classifiable as to human carcinogenicity IRIS 2/19/2009
VANADIUM NA NA NA NA NA NA NA NA
ZINC NA NA NA NA NA D / Not classifiable as to human carcinogenicity IRIS 2/19/2009

Notes:
1 - USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance
     for Dermal Risk Assessment) Interim. EPA/540/R/99/005.
2 -  Adjusted cancer slope factor for dermal = 
     Oral cancer slope factor / Oral Absorption Efficiency for Dermal.
3 - The carcinogenic PAHs are considered to act via the mutagenic mode of action.  These chemicals are evaluated in accordance with USEPA's Supplemental Guidance for Assessing Susceptibility
      from Early-Life Exposure to Carcinogens (2005).

HEAST = Health Effects Assessment Summary Tables
IRIS = Integrated Risk Information System.

NA = Not Available.

ORNL = Oak Ridge National Laboratory, Regional Screening Levels for Chemical Contaminants at Superfund Sites, April, 2009.

PPRTV = Provisional Peer Reviewed Toxicity Values

USEPA(1) = USEPA,  Provisional Guidance for Quantitative Risk Assessment of Polycyclic Aromatic Hydrocarbons, July 1993, EPA/600/R-93/089.

USEPA(2) = USEPA, PCBs: Cancer Dose-Response Assessment and Applications to Environmental Mixtures, September 1996, EPA/600/P-96/001F.
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TABLE 6-11

CANCER TOXICITY DATA -- INHALATION
ZONE J 

CHARLESTON NAVAL COMPLEX

Chemical Unit Risk Inhalation Cancer Weight of Evidence/ Unit Risk : Inhalation CSF
of Potential Slope Factor(1) Cancer Guideline  

Concern Value Units Value Units Description Source(s) Date(s)
(MM/DD/YYYY)

Semivolatile Organic Compounds
ACENAPHTHENE NA NA NA NA NA NA NA
ANTHRACENE NA NA NA NA NA NA NA
BENZALDEHYDE NA NA NA NA NA NA NA
BENZO(A)ANTHRACENE(2) 1.1E-04 (ug/m3)-1 3.9E-01 (mg/kg/day)-1 NA ORNL 9/12/2008
BENZO(A)PYRENE(2) 1.1E-03 (ug/m3)-1 3.9E+00 (mg/kg/day)-1 NA ORNL 9/12/2008
BENZO(B)FLUORANTHENE(2) 1.1E-04 (ug/m3)-1 3.9E-01 (mg/kg/day)-1 NA ORNL 9/12/2008
BENZO(G,H,I)PERYLENE NA NA NA NA D / Not classifiable as to human carcinogenicity IRIS 2/19/2009
BENZO(K)FLUORANTHENE(2) 1.1E-04 (ug/m3)-1 3.9E-01 (mg/kg/day)-1 NA ORNL 9/12/2008
BIS(2-ETHYLHEXYL)PHTHALATE 2.40E-06 (ug/m3)-1 8.4E-03 (mg/kg/day)-1 NA ORNL 9/12/2008
CHRYSENE(2) 1.1E-05 (ug/m3)-1 3.9E-02 (mg/kg/day)-1 NA ORNL 9/12/2008
FLUORANTHENE NA NA NA NA D / Not classifiable as to human carcinogenicity IRIS 2/19/2009
FLUORENE NA NA NA NA NA NA NA
INDENO(1,2,3-CD)PYRENE(2) 1.1E-04 (ug/m3)-1 3.9E-01 (mg/kg/day)-1 NA ORNL 9/12/2008
PHENANTHRENE NA NA NA NA NA NA 9/12/2008
PYRENE NA NA NA NA D / Not classifiable as to human carcinogenicity IRIS 2/19/2009
Pesticides/PCBs
4,4'-DDD 6.9E-05 (ug/m3)-1 2.4E-01 NA NA ORNL 9/12/2008
4,4'-DDE 9.7E-05 (ug/m3)-1 3.4E-01 NA NA ORNL 9/12/2008
AROCLOR-1260 5.7E-04 (ug/m3)-1 2.0E+00 (mg/kg/day)-1 B2 / Probable human carcinogen USEPA(2) 9/1996
DIELDRIN 4.6E-03 (ug/m3)-1 1.6E+01 (mg/kg/day)-1 B2 / Probable human carcinogen IRIS 2/19/2009
Inorganics
ALUMINUM NA NA NA NA NA NA NA
ARSENIC 4.3E-03 (ug/m3)-1 1.5E+01 (mg/kg/day)-1 . IRIS 2/19/2009
BARIUM NA NA NA NA D / Not classifiable as to human carcinogenicity IRIS 2/19/2009
CHROMIUM 8.4E-02 (ug/m3)-1 2.9E+02 (mg/kg/day)-1 A / Known human carcinogen IRIS 2/19/2009
COBALT 9.0E-03 (ug/m3)-1 3.2E+01 (mg/kg/day)-1 NA ORNL 9/12/2008
COPPER NA NA NA NA D / Not classifiable as to human carcinogenicity IRIS 2/19/2009
IRON NA NA NA NA NA NA NA
LEAD NA NA NA NA B2 / Probable human carcinogen IRIS 2/19/2009
MANGANESE NA NA NA NA D / Not classifiable as to human carcinogenicity IRIS 2/19/2009
MERCURY NA NA NA NA C / Possible Human Carcinogen IRIS 2/19/2009
NICKEL 2.6E-04 (ug/m3)-1 9.1E-01 (mg/kg/day)-1 NA ORNL 9/12/2008
SELENIUM NA NA NA NA NA NA NA

NORTH CHARLESTON, SOUTH CAROLINA
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TABLE 6-11

CANCER TOXICITY DATA -- INHALATION
ZONE J 

CHARLESTON NAVAL COMPLEX

Chemical Unit Risk Inhalation Cancer Weight of Evidence/ Unit Risk : Inhalation CSF
of Potential Slope Factor(1) Cancer Guideline  

Concern Value Units Value Units Description Source(s) Date(s)
(MM/DD/YYYY)

NORTH CHARLESTON, SOUTH CAROLINA

THALLIUM NA NA NA NA D / Not classifiable as to human carcinogenicity IRIS 2/19/2009
VANADIUM NA NA NA NA NA NA NA
ZINC NA NA NA NA D / Not classifiable as to human carcinogenicity IRIS 2/19/2009

Notes:
1 - Inhalation CSF = Unit Risk * 70 kg / 20m3/day.
2 - The carcinogenic PAHs are considered to act via the mutagenic mode of action.  These chemicals are evaluated in accordance with USEPA's Supplemental Guidance for 
      Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).

Definitions:
IRIS = Integrated Risk Information System.
NA = Not Available.
ORNL = Oak Ridge National Laboratory, Regional Screening Levels for Chemical Contaminants at Superfund Sites, April 2009.
USEPA(2) = USEPA, PCBs: Cancer Dose-Response Assessment and Applications to Environmental Mixtures, September 1996, EPA/600/P-96/001F.



TABLE 6-12

ZONE J 

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and  10-4 > 10-6 and  10-5 Target Organ HI > 1

Noisette Creek
Adult Recreational Users Sediment Fish Ingestion 6E-07 -- -- -- 0.04 --

Total All Media 6E-07 0.04

Shipyard Creek
Adult Recreational Users Sediment Fish Ingestion 9E-06 Arsenic 1 --

Total All Media 9E-06 1

Cooper River

Adult Recreational Users Sediment
Fish Ingestion 1E-04 Benzo(a)pyrene, Arsenic Benzo(a)anthracene, 

Benzo(b)fluoranthene
2 --

Total All Media 1E-04

SUMMARY OF CANCER RISKS AND HAZARD INDICES - REASONABLE MAXIMUM EXPOSURES

CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA
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ZONE J 

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10-4 > 10-5 and  10-4 > 10-6 and  10-5 Target Organ HI > 1

Noisette Creek
Adult Recreational Users Sediment Fish Ingestion 5E-08 -- -- -- 0.01 --

Total All Media 5E-08 0.01

Shipyard Creek
Adult Recreational Users Sediment Fish Ingestion 8E-07 -- -- -- 0.1 --

Total All Media 8E-07 0.1

Cooper River
Adult Recreational Users Sediment Fish Ingestion 1E-05 -- -- Benzo(a)pyrene, Arsenic 1 --

Total All Media 1E-05 1

SUMMARY OF CANCER RISKS AND HAZARD INDICES - CENTRAL TENDENCY EXPOSURE

CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA
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7.0 ECOLOGICAL RISK ASSESSMENT

Ecological risk assessments were conducted for Zone J to evaluate the potential for adverse ecological

impacts of CNC-related contamination and to determine the appropriate path forward (e.g., no further

action, remediation, monitoring). Separate ecological risk assessments were conducted for

Noisette Creek, Shipyard Creek, and the Cooper River. The ecological risk assessments were conducted

in accordance with USEPA and Navy guidance (USEPA, 1997c; 2001b; Navy, 1999). The ecological risk

assessments consisted of Steps 1 and 2 and the initial portion of Step 3 of the eight-step ecological risk

assessment process described by USEPA (1997c). The initial portion of Step 3 (hereinafter referred to as

Step 3A) equates to the initial portion of Tier 2 of the Navy's three-tier ecological risk assessment

process.

Steps 1 through 3A consist of the following:

Step 1 Screening-Level Problem Formulation and Ecological Effects Evaluation

Step 2 Screening-Level Exposure Estimate and Risk Calculation

Step 3A Refinement of Preliminary COPCs

Section 7.1.1 describes the environmental setting at CNC and Zone J. Contaminant sources, migration

pathways, and contaminant fate and transport are summarized in Section 7.1.2. The ecotoxicity of

contaminants associated with Zone J is described in Section 7.1.3. Section 7.1.4 describes complete

exposure pathways, and Section 7.1.5 provides preliminary assessment and measurement endpoints.

Sections 7.2, 7.3, and 7.4 describe the screening-level ecological effects evaluation, exposure estimates,

and risk calculation, respectively. Section 7.5 describes the refinement of preliminary COPCs.

Uncertainties inherent in the ecological risk assessments are discussed in Section 7.6. The summary

and conclusions of the ecological risk assessments are provided in Section 7.7.

7.1 SCREENING LEVEL PROBLEM FORMULATION

7.1.1 Environmental Setting and Site Description

The CNC is a 1,575 acre complex located in North Charleston on the west bank of the Cooper River in

Charleston Harbor (Figure 1-1), which is formed by the confluence of the Cooper, Ashley, and Wando

Rivers. The CNC area is relatively flat and low-lying. Most of the land surface slope is less than

2 percent. The land elevation in the area ranges from 2 to 11 meters MLW, and most of the CNC land

surface lies below 3.7 meters MLW. The land use in the area is predominantly impervious heavy
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industrial. Other land uses include light industrial, commercial use, residential, grassy fields, and

marshes.

The Charleston Navy Base was closed in 1996. During Navy operations, the facility performed various

tasks related primarily to ship repair and maintenance (EnSafe 2003a). CNC currently supports several

private and federal entities that use the docks and piers, including Detyens Shipyards, Charleston

International Port, Charleston Shipbuilders, Inc., NOAA, and the USCG.

Zone J encompasses portions of the Cooper River, Shipyard Creek, and Noisette Creek, all of which are

within the Charleston Harbor estuary. Zone J is subjected to the twice-daily tidal ebb and flow, which mix

salt water and fresh water and transport sediments and contaminants within the estuary. The salinity in

Shipyard Creek, Noisette Creek, and the Cooper River varies depending on rainfall and tidal conditions,

but the average daily mean salinity in the Cooper River at CNC is about 11 parts per thousand (ppt) at the

surface and 14 ppt at the river bottom (ECT, 2003). The average salinity in Noisette Creek where

sediment samples were collected is approximately 13 ppt at low tide and 15 ppt at high tide (ECT, 2003).

Salinity data for Shipyard Creek were not available, but Shipyard Creek is near stagnant except for tidal

flow, and the salinity where samples were collected for this study is probably similar to that in Noisette

Creek and the Cooper River.

The marshes and open water habitats of Charleston Harbor, including the Cooper River, Shipyard Creek,

and Noisette Creek, support a diverse assemblage of flora and fauna. Estuarine marshes near open

water at CNC are dominated by cordgrass (Spartina spp) and black needlerush (Juncus roemerianus).

Several marshes merge with scrub-shrub wetlands where common plants include wax myrtle (Myrica

cerifera), groundsel tree (Baccharis halimifolia), and salt marsh elder (Iva frutescens).

The lower Cooper River supports finfish species such as Atlantic menhaden (Brevoortia tyrannus), bay

anchovy (Anchoa mitchilli), silver perch (Bairdiella chrysoura), weakfish (Cynoscion regalis), spot

(Leiostomus xanthurus), Atlantic croaker (Micropogonias undulatus), red drum (Sciaenops ocellatus), star

drum (Stellifer lanceolatus), summer flounder (Paralichtys dentatus) and southern flounder

(P. lethostigma), as well as invertebrate species such as white shrimp (Litopenaeus setiferus), brown

shrimp (Farfantepenaeus aztecus), and crabs (Van Dolah et al., 1990). These species likely occur in the

channels of tidal creeks such as Noisette and Shipyard Creeks. Aquatic species that frequent the

marshes at CNC during high tides include mummichog (Fundulus heteroclitus) and grass shrimp

(Palaemonetes vulgaris and P. pugio).
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7.1.1.1 Noisette Creek

Noisette Creek is a tidal tributary of the Cooper River. It flows eastward through CNC’s former golf

course into the Cooper River near the north end of Zone J (Figure 1-2). Noisette Creek varies from about

80 to 110 feet wide in the 0.5 mile segment that passes through CNC. Some portions of the creek are

bordered by steep-sided banks that are 3 to 6 feet above the water. Vegetation atop the banks includes

various trees and shrubs, especially Southern hackberry (Celtis laevigata), wax myrtle, groundsel tree,

live oak (Quercus virginiana), privet (Ligustrum sp.), eastern red cedar (Juniperus silicicola), yaupon (Ilex

vomitoria), saw palmetto (Serenoa repens), mulberry (Morus sp.), chokecherry (Prunus virginiana),

French tamarisk (Tamarix gallica), and black willow (Salix nigra). Other portions of Noisette Creek lack

steep banks, and these portions of the creek pass through marshy wetlands dominated by smooth

cordgrass (Spartina alterniflora), salt meadow cordgrass (S. patens), and black needlerush.

A variety of fish, crustaceans, and mollusks inhabit Noisette Creek. Wading birds such as herons and

egrets, shorebirds, and mammals such as raccoons (Procyon lotor) are known to forage in the intertidal

mudflats and marshes along the creek. Marsh-related mammals such as rice rats (Oryzomys palustris),

marsh rabbits (Sylvilagus aquaticus), and mink (Mustela vison) presumably occur along some portions of

the creek. Noisette Creek receives surface water drainage from CNC as well as from off-base property

and upstream sources. Several stormwater outfalls discharge into Noisette Creek as it passes through

CNC.

Riverfront Park, operated by the City of North Charleston, is located on the south side of Noisette Creek

at its confluence with the Cooper River. The park encompasses approximately 10 acres of property that

was formerly part of the Charleston Naval Base golf course, and provides an opportunity for the public to

access the Cooper River waterfront.

7.1.1.2 Shipyard Creek

Shipyard Creek flows into the Cooper River at the south end of Zone J (Figure 1-2), and separates the

southern end of the CNC from the Charleston peninsula. The lower 1-mile portion of Shipyard Creek

consists of dredged navigation channels and two turning basins, and is approximately 600 to 1,000 feet

wide. Upstream of the turning basins, the creek is shallow and about 10 to 30 feet wide at low tide.

Estuarine intertidal marsh habitat is present along the eastern bank of the lower 1-mile portion of the

creek, and along both sides of the creek farther upstream. Marsh vegetation along the creek is primarily

cordgrass. The marsh is about 1,000 feet wide at the upper end of the turning basin and narrows to

about 30 feet wide where sediment samples were collected on April 30, 2008 (Figure 1-2). Riparian

vegetation along the upland edge of the marsh consists of the same species of trees and shrubs as

described above for Noisette Creek.
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The Cooper River Marina is located at the confluence of Shipyard Creek and the Cooper River. Industrial

facilities along the western shoreline of the lower portion of Shipyard Creek include the Macalloy

Corporation, Foster Wheeler Resource Recovery Plant, Chevron Products Co., and Kinder Morgan Bulk

Terminal (known locally as Shipyard River Terminal) (EnSafe 2003a).

The intertidal mudflats and marshes in the non-industrial areas along Shipyard Creek provide habitat for

numerous aquatic and wildlife species such as shorebirds, wading birds, and mammals such as

raccoons, rice rats, marsh rabbits, and mink.

7.1.1.3 Cooper River

The Cooper River flows south past CNC and empties into Charleston Harbor, which is formed by the

confluence of the Cooper, Ashley, and Wando Rivers. The U.S. Army Corps of Engineers maintains a

navigation channel along the CNC waterfront. Most of the CNC waterfront along the Cooper River is

industrialized, consisting of 25 piers and five dry docks; this portion of the waterfront is protected by a

wooden and/or concrete seawall. The northern and southern portions of the CNC waterfront are less

industrialized; the shorelines in these areas consist of riprap, with scattered patches of cordgrass in some

shallow shoreline areas.

7.1.1.4 Threatened and Endangered Species

Animal and plant species that are federally-listed or state-listed as endangered, threatened, or otherwise

of concern at CNC were recently evaluated as part of an Environmental Impact Statement (EIS)

associated with a proposed marine container terminal at CNC (USACE, 2006). When preparing the EIS,

the U.S. Army Corps of Engineers contacted the U.S. Fish and Wildlife Service (USFWS), the National

Marine Fisheries Service, and SCDNR for information on endangered or threatened species and other

sensitive species in the study area, and conducted field surveys for protected species and their habitats.

The study area for the EIS included the entire CNC plus about ½ to 2 miles surrounding the CNC

(Figure 4.18-1 of USACE, 2006). Information gathered for the EIS on the area’s threatened and

endangered species is discussed below.

No federally-listed or state-listed plants are known to occur at CNC (USACE, 2006). The only federally-

listed animal species known to occur in the vicinity of the CNC are the American alligator (Alligator

mississippiensis), West Indian manatee (Trichechus manatus), loggerhead turtle (Caretta caretta) and

shortnose sturgeon (Acipenser brevirostrum).
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The alligator is federally-listed as “threatened due to similarity of appearance.” Alligators are common in

coastal South Carolina, and the alligator is not actually endangered or threatened. “Similarity of

appearance” to a listed species is a regulatory designation used to facilitate the enforcement of the

Endangered Species Act; the designation is used when a species is so similar to a listed species that

enforcement personnel would have substantial difficulty in attempting to differentiate between the listed

and unlisted species. The alligator has this designation due to its similarity of appearance to the

endangered American crocodile (Crocodylus acutus) and other rare crocodilians. Although no alligators

were observed at CNC during surveys conducted for the EIS, alligators are known to occur in the vicinity

and transient individuals could potentially occur in freshwater and brackish habitats at CNC (USACE,

2006).

Manatees, federally-listed as endangered, sometimes enter Charleston Harbor in the summer as they

migrate up and down the coast. They are occasionally observed in the Cooper River (USACE, 2006).

Loggerhead turtles, federally-listed as threatened, migrate up and down South Carolina’s coast and are

often observed in the entrance to Charleston Harbor during spring, summer, and fall. They are rarely

seen in the Cooper River and its estuarine system (USACE, 2006).

Shortnose sturgeon, federally-listed as endangered, spend most of their lives in fresh and brackish water,

only rarely venturing into the ocean. Shortnose sturgeon spawn in fresh water, and the nearest known

spawning habitat is more than 40 miles upriver from CNC (USACE, 2006). Shortnose sturgeon could

occur in the Cooper River near CNC but it would be unlikely for them to be in small tributaries such as

Noisette and Shipyard Creeks.

Several state-listed animal species have been recorded as occurring in Charleston County, but only the

bald eagle (Haliaeetus leucocephalus), least tern (Sterna antillarum), and brown pelican (Pelecanus

occidentalis) are known to occur at CNC. The bald eagle is state-listed as endangered. The USFWS

removed the bald eagle from the federal list of threatened and endangered species in 2007. Bald eagles

are occasionally seen at CNC, but no eagle nests are known to exist at CNC (USACE, 2006). The least

tern, state-listed as threatened, nests in low-lying sandbars or on graveled rooftops in lieu of beaches.

There is no active nesting of least terns at CNC, but nesting has occurred on rooftops at CNC as recently

as 2003 (USACE, 2006). Brown pelicans, classified as a State Species of Concern, were commonly

seen in flight during field surveys at CNC (USACE, 2006). Brown pelicans nest on remote natural and

dredged-material islands along the coast. There are no nesting sites of brown pelicans or any colonial

waterbird species at CNC (USACE, 2006).
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7.1.2 Contaminant Sources, Migration Pathways, Fate and Transport

Numerous contaminant sources have been associated with CNC and have potentially contributed to

sediment contamination in Zone J water bodies (Cooper River, Noisette Creek, and Shipyard Creek).

The former Charleston Navy Base was the Navy’s third largest home port until 1996 when the base was

closed. During Navy operations, the facility performed various tasks related primarily to ship repair and

maintenance (EnSafe 2003a). The former Navy base operated approximately 18 major industrial shops,

and generated waste materials such as paint wastes, solvents, boiler cleaning solutions, acids, sludge

from metal plating at the ship pretreatment facility, and small quantities of radiologically contaminated

hazardous waste (USACE, 2006). CNC currently supports several private and federal entities that use

the docks and piers, including Detyens Shipyards, Charleston International Port, Charleston Shipbuilders,

Inc., NOAA, and the U.S. Coast Guard. The Zone J water bodies receive storm water runoff and other

inputs from numerous point and nonpoint discharges, including several NPDES outfalls. Several onshore

sites that previously contributed contaminants to Zone J have been remediated; such sites no longer

pose potential risks to human health or the environment and have been closed under the RCRA process.

Final decisions regarding some AOCs, however, have not been resolved.

The watershed comprised by CNC is made up of 98 sub-basins. Some of these basins are drained by

complex systems that consist of catchments, inlets, storm sewer pipes, manholes, detention ponds, flow

control structures, and outfall structures. Others do not have any associated drainage structures, and

instead, storm water runoff drains directly to receiving waters in natural swales and ditches, or via sheet

flow. There are 86 known storm water outfalls at CNC. Five outfalls drain into Shipyard Creek, 15

outfalls drain into Noisette Creek, and the remaining outfalls drain into the Cooper River. Most outfall

structures are reinforced concrete pipes or corrugated metal pipes. About eight percent of the upland

watershed drained by Noisette Creek is within CNC property, and the remainder is within the city of North

Charleston. About 29 percent of the upland watershed drained by Shipyard Creek is within CNC

property, and the remainder is within the urban area west of CNC.

CNC-related contamination could enter Noisette Creek, Shipyard Creek, and/or the Cooper River by one

or more of three scenarios:

 Transport of storm water through the storm sewer system of pipes, culverts, and outfalls

 Transport of storm water via overland sheet flow

 Groundwater-to-surface water discharge.

The above scenarios have been investigated in previous Zone J investigations, and the degree to which

each of the migration pathways contributes, or has contributed, contaminants to Zone J is beyond the

scope of this report.
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7.1.3 Ecotoxicity and Potential Receptors

PAH compounds in most animal species are metabolized by a mixed-function oxidase enzyme system

into intermediates that may be toxic, mutagenic, or carcinogenic to the host. Some invertebrate species

cannot efficiently metabolize PAHs (Eisler, 2000), and PAHs can be chronically toxic to those species, but

overall, very little is known about the toxicological mechanisms of PAHs in invertebrates (Erstfield and

Snow-Ashbrook, 1999). PAHs can bind to cellular macromolecules and thereby disrupt their function in

higher level organisms such as mammals and birds. Biological macromolecules include polymers of

carbohydrates (e.g., starch), amino acids (proteins), and nucleotides (e.g., DNA). The cellular functions

of these polymers include structure, energy storage, energy transfer, material transport, and the storage

and transmittal of genetic information. PAHs show little tendency to biomagnify in the food web (Eisler,

2000). Microbial metabolism is the major process for degradation of PAHs in soil (ATSDR, 1997).

In general, phthalates have a low acute toxicity to animals (Amdur et al., 1991). Chronic oral exposures,

however, have been shown to result in liver toxicity in mammals. Ingested phthalates metabolize to

monoesters in the gut and are subsequently absorbed. Following absorption, phthalates distribute

primarily to the liver and kidneys and in some species, concentrate in the testes (Rhodes et al., 1986).

Liver carcinogenesis has been observed (ATSDR, 1997). Many receptors are able to metabolize and

excrete phthalate esters, so their ability to bioaccumulate varies among species.

Organochlorine pesticides are reproductive and nervous system toxins. Although these compounds were

used as insecticides, they are toxic to other animals as well. Acute exposures primarily affect the nervous

system, while chronic exposures can affect the liver and endocrine systems of higher animals.

Organochlorine pesticides are lipophilic and can be stored in the fatty tissue of organisms such as birds

and mammals. In birds of prey they can cause reproductive failure through eggshell thinning and

disruption of egg-laying and nesting cycles (Amdur et al., 1991). Organochlorine pesticides were

developed to control insects that damage crops, and as a result, they are practically non-toxic to plants.

PCBs are highly lipophilic, and can bioaccumulate in animals. PCBs can accumulate in offspring through

placental transfer in mammals and accumulation in bird eggs, and can accumulate in upper trophic level

animals such as carnivorous birds and mammals that feed on contaminated prey items (Eisler, 2000). In

animals, the primary effect associated with PCB exposure is the induction of liver enzyme systems.

These enzymes are associated with detoxification mechanisms and with the metabolism of hormones.

Adverse reproductive effects observed with PCB exposure are associated with induction of the enzyme

systems. The toxicity of PCBs to mammals and birds varies, depending on the particular PCB and the

animal species. PCBs are not water soluble and accumulate to a much greater degree in animals than in
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plants. Nevertheless, plant-related effects of PCB exposure can include slower growth, reduced

chlorophyll content, and diminished photosynthesis (USEPA, 1999a).

It is difficult to make generalizations about the toxic actions of metals because of diverse affinities for

organic molecules in biologic structures, a wide array of biological effects, and a multiplicity of target

organs and systems (Amdur et al., 1991). At the molecular level, metals can manifest toxicity in many

ways, including selectively accumulating in target organs (such as the kidneys), substituting for “essential”

metals, and mimicking essential substrates (Clarkson, 1983). The reactions of metals at the molecular

level typically affect enzyme systems, leading to disruption of cellular transport, cellular respiration, cell

division, and other physiological processes. Metal toxicity to aquatic organisms is manifested through a

broad spectrum of effects that may range from a reduction in growth rate to death.

7.1.4 Complete Exposure Pathways

Benthic organisms (i.e., invertebrate organisms that live on or in sediment) and aquatic organisms in

Noisette Creek, Shipyard Creek, and the Cooper River could be exposed to sediment and surface water

contaminants through ingestion and direct contact.

Higher trophic level animals such as piscivorous birds and mammals that forage in the same three water

bodies could be exposed to sediment and surface water contaminants through direct contact with surface

water and sediment, incidental ingestion of surface water and sediment, and consumption of

contaminated food items. Some animals could also come into contact with contaminants in surface water

through drinking, although this exposure route represents a negligible portion of total exposure for most

receptors (Sample et al., 1996).

With the above factors in mind, complete exposure pathways and routes of entry into biota in Noisette

Creek, Shipyard Creek, and the Cooper River consist of:

 direct contact with sediment and surface water

 ingestion of sediment and surface water

 Ingestion of contaminated food items.

Ecological receptors at Zone J could be exposed to contaminants in surface water, so surface water

represents a theoretically complete exposure pathway. As discussed in Section 4.0, however,

evaluations of surface water samples collected during previous investigations at Zone J have indicated

that surface water concentrations at Zone J are similar to surface water concentrations throughout the

harbor, and ecological risks posed by CNC-related chemicals in Zone J surface water are negligible.

Because of this, and since sediments integrate contaminants over time and often indicate a history of
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contamination to a greater extent than surface water, the BCT, which includes representatives of

SCDHEC and other Natural Resource Trustees, decided that sampling activities conducted in 2008 would

focus on sediment. Therefore, this ecological risk assessment evaluates sediment samples collected in

2008, and does not include an evaluation of surface water data.

7.1.5 Preliminary Assessment and Measurement Endpoints

An assessment endpoint is “an explicit expression of the environmental value that is to be protected,”

while a measurement endpoint is “a measurable ecological characteristic that is related to the valued

characteristic chosen as the assessment endpoint” (USEPA, 1997c). Measurement endpoints represent

the assessment endpoints chosen for a site, and are measures of biological effects (USEPA, 1997c).

USEPA Region 4 has specified that assessment endpoints for screening-level assessments should be

broad and generic. For the Zone J screening level assessments, the preliminary assessment endpoint is

the protection of benthic biota and piscivorous wildlife from adverse effects of chemicals on their growth,

survival, and reproduction. The term “piscivorous” is used here in a broad sense to describe birds and

mammals that prey not only upon fish, but on a variety of crustaceans and mollusks. The preliminary

measurement endpoints are chemical concentrations in sediment that are associated with no adverse

effects on growth, survival, and reproduction of benthic organisms. The measurement endpoints are

represented by USEPA Region 4 ESVs for sediment.

The sediment ESVs are based on conservative endpoints and sensitive ecological effects data, and thus,

the screening values represent chemical concentrations associated with a low probability of unacceptable

risks to ecological receptors. For this reason, USEPA Region 4 considers their sediment screening

values to be protective of benthic invertebrates as well as upper level receptors such as birds and

mammals. In the screening level ecological risk assessment, therefore, a distinction is not made between

measurement endpoints associated with direct toxicity to benthic invertebrates and measurement

endpoints associated with food chain effects.

7.2 SCREENING-LEVEL ECOLOGICAL EFFECTS EVALUATION

Sediment ESVs used in the screening level ecological risk assessment were those established by

USEPA Region 4 (USEPA, 2001c). If the maximum detected concentration of a chemical in sediment

was equal to or less than the ESV, the chemical was eliminated from further consideration for that

medium. If the maximum concentration exceeded the ESV, or if a screening value was not available, the

chemical was retained for further evaluation.
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7.3 SCREENING-LEVEL EXPOSURE ESTIMATE

As discussed in Section 1, previous evaluations indicated that a potential for adverse ecological effects

potentially linked to CNC landside sites existed in five areas at Zone J, and the BCT determined that a

more thorough assessment was warranted for these areas. The five areas consist of three locations in

the Cooper River, one location in Noisette Creek, and one location in Shipyard Creek.

Nine sediment samples (plus one field duplicate) were collected April 30, 2008, for the current sediment

evaluation. Three samples were collected from the Cooper River, three samples and a field duplicate

were collected in Noisette Creek, and three samples were collected in Shipyard Creek (Figure 1-4. Five

of the nine locations (009M0004, 054M0001, 556M0005, 556M0007, and NOIM0004) had previously

been sampled in December 2005.

The April 2008 Noisette Creek sediment sample locations were centered on location NOIM0004, which is

approximately 650 feet from the mouth of the creek (Figure 1-2) at the former location of a bridge

crossing (see photos in Appendix M). Noisette Creek sample NOIM001103 was collected approximately

50 feet upstream from sample NOIM000403. Sample NOIM001203 and a field duplicate were collected

approximately 50 feet downstream from NOIM000403.

The three Shipyard Creek sediment samples collected on April 30, 2008 were centered on location

009M0004, approximately 1.6 miles from the mouth of the creek (Figure 1-2; see photos in Appendix M).

Sediment sample 009M001603 was collected approximately 50 feet downstream of sample 009M000403.

Sample 009M001703 was collected approximately 50 feet upstream of sample 009M000403.

One sediment sample was collected on April 30, 2008, at each of the three Cooper River locations

(054M0001, 556M0005, 556M0007) where sediment contaminants were previously elevated. Sample

location 054M0001, which was the northernmost of the three Cooper River sample locations (Figure 1-2),

was in a transition zone between industrialized and naturally vegetated shoreline; the shoreline at this

sample location was comprised of a narrow band of cordgrass interspersed with riprap and construction

debris (see photos in Appendix M). The other two Cooper River sample locations (556M0005 and

556M0007) were located within the heavily industrialized portion of the waterfront.

The April 2008 sediment samples were collected with a petite ponar dredge and represent a depth of 0 to

about 6 inches below the sediment surface.
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7.4 SCREENING LEVEL RISK CALCULATION

7.4.1 Regional Reference (Background) Considerations

Many years of anthropogenic activities (especially industrial and commercial activities) in the vicinity of

CNC have contributed metals, pesticides, PAHs, and other contaminants to the environment at Zone J

and throughout Charleston Harbor. In addition, some inorganics occur naturally in sediment. With this in

mind, a sediment data set representing regional baseline reference (background) conditions has been

developed and approved by the BCT. The background sediment samples were collected by Spectra

Tech in December 2005 from 10 locations in Charleston Harbor that had been pre-approved by the BCT

(Figure 1-2).

The comparison of site concentrations to background values is usually conducted in Step 3A of the

ecological risk assessment process, but to focus the evaluation on Zone J-related analytes, the BCT

decided that analytes with maximum concentrations less than their respective background concentrations

would not be considered to be ecological COPCs. Therefore, the selection of ecological COPCs in each

of the data sets (Noisette Creek, Shipyard Creek, and Cooper River) was accomplished by comparing a

chemical’s maximum detected concentration in each data set to its USEPA Region 4 sediment ESV and

to its background value. Specifically, if the maximum concentration was equal to or less than the ESV

(i.e., the HQ was less than or equal to 1), the chemical was eliminated from further consideration. If the

maximum concentration exceeded the ESV (i.e., the HQ was greater than 1), or if an ESV was not

available, the chemical was then compared to twice the average background concentration; a chemical

with a maximum concentration less than or equal to twice the average background concentration was

eliminated from further consideration, and a chemical with a maximum concentration that exceeded twice

the average background concentration was considered to be an ecological COPC and was retained for

further evaluation. Although comparing Zone J concentrations to twice the average background value

has less statistical rigor than other comparisons (e.g., parametric or non-parametric tests), it is a simple

approach that is often used as an initial screening tool, and was approved by SCDHEC representatives

during the November 16, 2006 BCT meeting, when the general approach for the ecological risk

assessment was discussed.

The background data are presented in Table 7-1 and represent the data set of 10 samples collected in

December 2005 (Spectra Tech, 2006). With the exception of “total PAH” concentrations (see next

paragraph), one-half of the sample-specific MDL was used to represent non-detected samples when

calculating the average concentrations shown in Table 7-1. Background data were not used in the

COPC-determination step for analytes that were not detected in background samples. For example,

Table 7-1 shows an average dieldrin background concentration of 3.6 μg/kg.  The table also indicates, 

however, that dieldrin was not detected in any background samples.  In this case, the 3.6 μg/kg average 
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value (derived using one-half of the sample-specific MDLs to represent non-detected samples) is

provided for informational purposes only; the COPC selection process for dieldrin omitted the background

comparison step.

There is no standard approach for calculating total PAH concentrations when some PAHs are not

detected. Uncertainty will exist if non-detected PAHs are assigned values of 0, one-half the reporting

limit, or any other commonly used value. In addition, there is no standard list of PAHs with which to

calculate total PAH concentrations. The Region 4 ecological screening value for total PAHs in sediment

is based on the sum of concentrations of acenaphthene, acenapththylene, anthracene, fluorene,

2-methylnaphthalene, naphthalene, phenanthrene, benzo(a)anthracene, benzo(a)pyrene, chrysene,

dibenzo(a,h)anthracene, fluoranthene, and pyrene. Some guidelines for total PAHs, however, are based

on these 13 PAHs plus several other PAH compounds. In view of the above factors, total PAHs in

sediments (Table 7-1) were calculated using two methods. In one method, total PAHs are the sum of

detected PAH concentrations (non-detected PAH compounds were ignored). In the second method, total

PAHs were calculated as the sum of concentrations of the 17 individual PAH compounds that were

included in the laboratory analysis, and one-half the sample-specific MDL was used to represent

nondetected compounds.

Total DDT concentrations were not calculated and included in Table 7-1 because DDT isomers were not

detected in any of the 10 background samples. MDLs for 4,4'-DDD, 4,4'-DDE, and 4,4'-DDT in

background samples are shown in Table 7-1 and were taken from Appendix A of the Spectra Tech (2006)

report.

7.4.2 Nutrients

Calcium, magnesium, potassium, and sodium were not retained as COPCs. These essential nutrients

can be tolerated by most organisms even at relatively high concentrations and are not typically

considered to be COPCs. There are no USEPA Region 4 ESVs for these nutrients, and there have been

no activities at sites near Zone J that have resulted in known releases of high concentrations of these

nutrients.

7.4.3 Screening Results

In Noisette Creek sediments, BEHP, ten individual PAHs, total PAHs , 4,4’-DDD, 4,4’-DDE, total DDT (the

sum of detected concentrations of individual DDT isomers), and five metals were retained as COPCs

(Table 7-2).
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BEHP, nine individual PAHs, total PAHs, 4,4’-DDE, dieldrin, Aroclor-1260, and 14 metals were retained

as COPCs in Shipyard Creek sediments (Table 7-3).

Thirteen individual PAHs, total PAHs, 4,4’-DDD, Aroclor-1260, and 13 metals were retained as COPCs in

Cooper River samples (Table 7-4).

The full sediment data set for samples collected in 2008 is presented in Appendix O and is summarized in

Tables 4-1, 4-2, 4-4, and 4-6.

7.5 REFINEMENT OF PRELIMINARY CHEMICALS OF POTENTIAL CONCERN

At this point, the first two steps of the ecological risk assessment have been completed. The ecological

risk assessment process includes a series of scientific/management decision points (SMDPs) (USEPA,

1997c). The first SMDP typically occurs at the end of Step 2 (Screening Level Exposure Estimate and

Risk Calculation), and requires the risk managers to evaluate and approve or redirect the work up to that

point and determine whether the risk assessment will continue into Step 3. However, in accordance with

the QAPP (TtNUS, 2008), the results of Steps 1-3 are being submitted as a single deliverable document.

The screening level ecological risk assessment for Zone J indicates a potential for adverse effects, so a

more thorough assessment is warranted, and the risk assessment process for Zone J will proceed into

Step 3 (Baseline Risk Assessment Problem Formulation).

7.5.1 General Approach

The baseline ecological risk assessment begins with a more balanced evaluation of the conservativeness

inherent in the first two steps of the risk assessment process (USEPA, 1997c; Navy, 1999). The initial

phase of Step 3 is typically known as Step 3A, and consists of a refinement of the conservative exposure

assumptions in order to more realistically estimate potential risks to ecological receptors. Examples of

factors typically considered during Step 3A include toxicological evaluation of COPCs, spatial distribution

of contaminants, frequency of detection, and habitat quality (USEPA, 1997c; Navy, 1999). Furthermore,

the preliminary assessment and measurement endpoints are refined, the site conceptual model is

developed, and food chain modeling is conducted (at sites where applicable) to evaluate risks to upper

level receptors. The objective of the COPC refinement is to assist the risk managers in refining the list of

COPCs so that a decision regarding further assessment or no further action can be made. Potential

ecological risks are evaluated using a weight-of-evidence approach in accordance with USEPA guidance

(1997c) guidance, and uncertainties are discussed where applicable.
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7.5.2 Assessment and Measurement Endpoints

Based on the habitats present and on the migration pathways and routes of exposure of chemicals at

Zone J, the site-specific assessment endpoints are the protection of the following groups of receptors

from adverse effects of site-related contaminants on growth, survival, and reproduction:

 benthic invertebrates

 piscivorous birds

 piscivorous mammals

The assessment endpoints listed above were selected for evaluation in Step 3A of the baseline ecological

risk assessment for the reasons described below.

7.5.2.1 Benthic Invertebrates

Clams, amphipods, polychaetes, and other benthic invertebrates occur in the Zone J estuarine water

bodies. Benthic invertebrates can be exposed to sediment contaminants through ingestion and direct

contact. They can accumulate sediment contaminants that can then be transferred to higher trophic level

organisms when consumed. Benthic invertebrates serve as prey items for higher trophic level organisms

such as birds and mammals.

7.5.2.2 Piscivorous Birds and Mammals

Shipyard and Noisette Creeks provide habitat for a variety of birds and mammals. Chemicals such as

organochlorine pesticides, PCBs, and certain metals could potentially bioaccumulate in benthic

invertebrates and could then be transferred through ingestion to higher trophic level organisms such as

birds and mammals. To the extent that this pathway is complete, birds and mammals that forage in

Shipyard and Noisette Creeks could be exposed to bioaccumulative chemicals through the food chain.

The areas of contamination in Shipyard and Noisette Creeks are small, so any potential risk via the food

chain is assumed to be minor. Similarly, the Cooper River at CNC is heavily industrialized, so piscivorous

birds and mammals do not forage in this portion of the river to any significant extent. Nevertheless, as a

conservative measure, the protection of piscivorous birds and mammals from adverse effects of site-

related contaminants on growth, survival, and reproduction will be an assessment endpoint for

bioaccumulative COPCs. The term “piscivorous” is used here in a broad sense to describe birds and

mammals that prey not only upon fish, but on a variety of crustaceans, mollusks, and other sediment-

dwelling organisms.
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Piscivorous birds that forage in Zone J water bodies include wading birds such as herons and egrets.

Piscivorous mammals such as the river otter and mink undoubtedly forage in Shipyard and Noisette

Creeks, as do raccoons. The raccoon is often thought of as piscivorous, and it does consume aquatic

organisms, but the majority of its diet typically consists of non-aquatic animal and plant tissues (USEPA,

1993c).

Piscivorous birds and mammals that forage in Zone J water bodies could be exposed to sediment

contaminants through direct contact, incidental ingestion of sediment, and consumption of contaminated

food items.

7.5.2.3 Other Potential Endpoints

As indicated in USEPA guidance (USEPA, 1997c), it is not practical to directly evaluate risks to all of the

individual components of the ecosystem. Instead, assessment endpoints focus the risk assessment on

particular components of the ecosystem that will tend to yield the highest risks; this should provide

protection for endpoints that have lower risks.

The Navy has worked closely with SCDHEC, USEPA, and other Natural Resource Trustees during more

than 12 years of investigations at CNC. Data from these investigations have served to narrow the focus

of this ecological risk assessment on potential risks to benthic invertebrates and piscivorous birds and

mammals. Thus, amphibians, reptiles, herbivores, and omnivores were not selected as assessment

endpoints.

7.5.2.4 Measurement Endpoints

Measurement endpoints for benthic invertebrates in Step 3A of the baseline ecological risk assessment

are similar to those in the screening level assessment: chemical concentrations in sediment that are

associated with adverse effects on growth, survival, and reproduction of benthic organisms. The

measurement endpoints are represented by USEPA Region 4 sediment ESVs. Other sediment

guidelines were also used where applicable.

Measurement endpoints for piscivorous birds and mammals were chemical doses associated with

adverse impacts on survival, growth, and reproduction. Food-chain modeling was conducted to estimate

ingested doses of sediment COPCs that are known to bioaccumulate or biomagnify, and the estimated

doses of contaminants in sediment and food items were then compared to threshold oral toxicity values.

The mink and green heron (Butorides virescens) were selected as representative ecological receptors for

food-chain modeling. The methods used to model the doses that representative piscivorous receptors

could receive, as well as the selection of toxicity reference values (TRVs), are presented in Appendix Q1,
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and were taken from the Zone J QAPP (TtNUS, 2008). Calculation spreadsheets for the representative

receptors and a step-by-step example of how food chain HQs were calculated are also provided in

Appendix Q1.

Various fish, mollusk, and crustacean species are present in the Zone J water bodies. Attempts could be

made to evaluate potential risks to these organisms by estimating the ingested doses for representative

species, and then comparing doses to threshold oral toxicity values. However, there is substantial

uncertainty inherent with this approach regarding factors such as food ingestion rates and toxicity

thresholds. Instead, the evaluation of potential sediment-associated risks to these organisms was

evaluated by the comparison of Zone J sediment concentrations to USEPA Region 4 ESVs; the ESVs are

conservative in character and are based on toxicity tests using a variety of sediment organisms.

Therefore, food chain modeling for fish, mollusk, and crustacean species was deemed unnecessary, and

in accordance with the Zone J QAPP (TtNUS, 2008), was not conducted.

7.5.3 Conceptual Exposure Model

The site conceptual exposure model is designed to illustrate the potentially exposed receptor populations

and applicable exposure pathways based on the physical nature of the site and the potential contaminant

source areas. The contaminant transport pathways for Zone J are shown schematically in Figure 7-1.

These pathways describe the movement from sources of contamination to potential ecological receptors;

the linkage of these items is the conceptual site model.

Contaminants at most SWMUs and AOCs at CNC were originally released onto soil and could have been

transported into Zone J water bodies by overland sheet flow, by the storm water drainage system, or by

infiltration into groundwater and subsequent seepage into surface water and sediment (Figure 7-1). The

extent to which each of these transport pathways contributes, or has contributed, contaminants to Zone J

is beyond the scope of this report. However, the topography of CNC, the extensive pavement at many

SWMUs and AOCs, and the overall absence of visible erosion features suggest that sheet flow and

erosion have not been significant transport/release mechanisms.

Figure 7-1 indicates that Zone J sediment contaminants originated as soil contamination. While this is

believed to be largely true, the possibility that contaminants have been released directly into surface

water bodies cannot be ruled out.

The soil cover of vegetation and pavement throughout most CNC upland areas precludes the wind

erosion and volatilization pathways. Because Zone J consists of portions of the Cooper River, Shipyard

Creek, and Noisette Creek, and does not include upland areas, the direct contact of receptors with

contaminated soil is not a complete pathway (Figure 7-1). A final caveat applicable to Figure 7-1 is that
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although ecological receptors at Zone J could be exposed to contaminants in surface water, previous

investigations have indicated that surface water concentrations at Zone J are similar to surface water

concentrations throughout the harbor, and ecological risks posed by CNC-related chemicals in surface

water are negligible (see Section 4.0). Because of this, the surface water exposure pathway is shown in

Figure 7-1 as being incomplete.

7.5.4 Step 3A Risk Characterization and Discussion: Noisette Creek

Potential risks to benthic receptors in Noisette Creek are discussed in Section 7.5.4.1 and potential risks

to piscivorous wildlife via the food chain are discussed in Section 7.5.4.2.

7.5.4.1 Potential Risks to Benthic Organisms

7.5.4.1.1 Semivolatile Organic Compounds

PAHs

Ten individual PAHs plus total PAHs were identified as COPCs (Table 7-2). PAH concentrations were

lowest in sample NOIM001103, which was collected at the most upstream of the three sample locations

(Figure 4-1). PAH concentrations in the most downstream sample (NOIM001203) tended to be similar or

slightly higher than in the center sample (NOIM000403). Although some PAH ESVs were exceeded,

maximum screening HQs for COPCs were not particularly elevated, ranging from 1.1 to 4.5 (Table 7-2).

Concentrations of the 10 PAH COPCs tended to be lower at sample location JNOIM0004 in 2008 than in

1997, and concentrations were generally similar (or within a factor of 2) to concentrations at this location

in 2005 (Table 4-3).

PAHs almost always occur in field-collected sediments as a mixture of compounds, and the toxicity of

PAHs is typically assumed to be additive, so evaluating PAH toxicity in sediment by examining total PAH

concentrations is especially useful when, as at Zone J, several PAHs were detected at concentrations

exceeding their respective screening values. In addition, the bioavailability of many nonpolar organic

compounds (e.g., PAHs) is reduced in the presence of higher concentrations of total organic carbon.

With these factors in mind, Schwartz (1999) evaluated several existing sediment quality guidelines for

PAHs in marine and estuarine sediments and developed consensus sediment guidelines for threshold,

median, and extreme effects concentrations of total PAHs. The consensus guidelines for total PAHs

were normalized to organic carbon (OC) by Schwartz (1999) to facilitate comparisons among sediment

guidelines and because of the important role of OC in determining PAH bioavailability, and are as follows:
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 threshold effects concentration: 290 μg/g OC 

 median effects concentration:  1,800 μg/g OC  

 extreme effects concentration:  10,000 μg/g OC  

Based on the toxicity database with which the above consensus guidelines were generated, total PAH

concentrations less than the threshold effects concentration are unlikely to cause adverse effects on

benthic ecosystems, while values greater than the extreme effects concentration indicate virtual certainty

of adverse effects (Schwartz, 1999). The region of greatest uncertainty lies between the threshold effects

concentration and the extreme effects concentration, where a broad gradient of sediment contamination

occurs along which effects are increasingly more probable. The median effects concentration is simply a

point near the middle of this gradient and is not intended to separate acceptable from unacceptable

conditions (Schwartz, 1999).

Total organic carbon (TOC) in Noisette Creek samples ranged from 25,000 mg/kg to 37,000 mg/kg

(Table 4-2), which equates to 2.5 to 3.7 percent. Total PAHs in the same samples ranged from about

4,230 μg/kg to 7,464 μg/kg on a whole-sediment basis (Table 7-2).  On an OC basis, total PAH 

concentrations in Noisette Creek samples ranged from 114 μg/g to 299 μg/g (Table 7-5).  Total PAH 

concentrations in samples NOIM000403 (193 μg/g OC) and NOIM001103 (114 μg/g OC) were 

considerably less than the 290 μg/g OC threshold effects concentration, indicating that PAHs in the 

vicinity of these two samples are unlikely to pose risks to benthic organisms. The total PAH concentration

in sample NOIM001203 (299 μg/g OC) slightly exceeded the threshold effects concentration, while the 

total PAH concentration in the duplicate of sample NOIM001203 (254 μg/g OC) and the average of the 

sample and its duplicate (277 μg/g OC) were less than the threshold effects concentration.  Thus, based 

on the average total PAH value in NOIM001203 and its duplicate, potential risk is unlikely. An additional

indication of negligible PAH-related risks is that the Schwartz (1999) guidelines are based on 13 PAH

compounds [acenaphthene, acenapththylene, anthracene, fluorene, 2-methylnaphthalene, naphthalene,

phenanthrene, benzo(a)anthracene, benzo(a)pyrene, chrysene, dibenzo(a,h)anthracene, fluoranthene,

and pyrene], while total PAHs in Table 7-5 are based on 17 PAH compounds (the 13 above plus

2-methylnaphthalene, benzo(g,h,i)perylene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene).

Excluding concentrations of these last four compounds, the total PAH concentration in NOIM001203

would be 6,920 μg/kg whole sediment, which equates to 277 μg/g OC, less than the 290 μg/g OC 

threshold effects concentration.

In summary, although some PAH ESVs were exceeded in Noisette Creek samples, maximum screening

HQs for COPCs were not particularly elevated, with a maximum HQ of 4.5 (Table 7-2). When normalized

on an organic carbon basis, the sediment data indicate that PAHs at the three Noisette Creek locations

are unlikely to cause adverse effects to benthic communities.
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BEHP

BEHP was detected in Noisette Creek sample NOIM001103 (240 µg/kg), but was not detected in the two

other samples (Table 7-2). Phthalates are common environmental contaminants due to their use in

plastics, and are relatively persistent in the environment (Gibbons and Alexander, 1989). Phthalates can

also be an artifact of the laboratory analytical methods. The value in sample NOIM001103 exceeded the

166 µg/kg background value and the 182 μg/kg ESV, but the screening HQ was relatively low (HQ = 1.3, 

Table 7-2). The ESV is a threshold effects level (TEL) value established by MacDonald (1994). The TEL

is defined as the concentration below which sediment-associated contaminants are not considered to

represent significant hazards, the Probable Effects Level (PEL) is the concentration above which adverse

effects are probable, and concentrations between the TEL and the PEL represent a range in which

adverse biological effects are possible, but it is difficult to predict the occurrence and/or severity of effects

of concentrations between the TEL and the PEL (MacDonald, 1994). The PEL for BEHP is 2647 µg/kg

(MacDonald, 1994). Because bis(2-ethylhexyl)phthalate was not detected in the two most downstream

samples, and since the single detected value on slightly exceeded the TEL and was well below the PEL,

potential risk posed by this compound is probably minimal.

7.5.4.1.2 Pesticides

The pesticide 4,4’-DDD was detected at all three sample locations with concentrations exceeding the

3.3 μg/kg ESV in two samples, and a maximum screening HQ of 1.8 (Table 7-6).  4,4’-DDE was detected 

in only one sample, and its concentration (3.6 μg/kg) barely exceeded the 3.3 μg/kg ESV.  4,4’-DDT was 

not detected in any Noisette Creek sample, and MDLs for this compound were low relative to the

3.3 μg/kg ESV, ranging from 0.67 to 0.97 μg/kg (Appendix O).  Total DDT (the sum of detected 

concentrations of individual DDT isomers) ranged from 3.8 to 6.4 μg/kg, exceeding the ESV in all three 

samples, with a maximum screening HQ of 1.9 (Table 7-6). Total DDT concentrations using one-half the

sample-specific MDLs to represent non-detected samples are not shown in Tables 7-2 or 7-6, but

calculating total DDT using this method (see Appendix O for MDLs) yielded total DDT values ranging from

4.6 to 7.0 μg/kg.  Because MDLs were low and the data set is comprised of only four samples (three plus 

a duplicate), total DDT concentrations using non-detected compounds are similar to values derived using

detected concentrations only.

DDT isomers were not detected at sample location JNOIM0004 in 1997 or 2005, but detection limits were

higher in 1997 and 2005 than in 2008 (Table 4-3).

DDT isomers were not detected in sediment at any of the 10 locations in Charleston Harbor that were

sampled to determine regional reference (background) values. MDLs for 4,4’-DDD and 4,4’-DDE in
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background samples ranged from 4.3 to 11 μg/kg (Table 7-1); detected concentrations of these 

compounds in Noisette Creek ranged from 2.8 to 6 μg/kg.  Therefore, the Noisette Creek values are not 

elevated relative to background detection limits, but a precise comparison of Noisette Creek

concentrations of these pesticides to background values is hindered by the slightly higher detection limits

in the background samples.

In the absence of background values for Charleston Harbor, comparing sediment contaminant data to the

National Status and Trends/Mussel Watch (NS&T/MW) data is useful. Daskalakis and O’Connor (1995)

used the NS&T/MW data to compile a coastal sediment database of chemical concentrations for nearly

13,500 sediment samples collected along the continental US coast, and generated “high” sediment

reference values. The “high” reference values were set as the geometric mean plus one standard

deviation in the NS&T/MW database. The NS&T/MW “high” value for total DDT in sediment is 22 µg/kg

(Daskalakis and O’Connor, 1995); this value is considered to be an elevated concentration for total DDT

(Daskalakis and O’Connor, 1995). Similar reference values for individual DDT isomers were not

established by Daskalakis and O’Connor (1995). Total DDT values in Noisette Creek samples ranged

from 3.8 to 6.4 μg/kg (using detects only) or 4.6 to 7.0 μg/kg (using one-half MDLs to represent non-

detects), which are considerably less than the 22 µg/kg NS&T/MW “high” value for total DDT.

MacDonald’s (1994) PEL values for 4,4’-DDD, 4,4’-DDE, and total DDT are 7.81 μg/kg, 374 μg/kg, and 

51.7 μg/kg, respectively.  Noisette Creek concentrations were less than these PELs; and for 4,4’-DDE 

and total DDT, concentrations were much less than the PELs. As mentioned previously, it is difficult to

predict the occurrence and/or severity of effects of concentrations between the TEL and the PEL, which is

the case for Noisette Creek pesticide data.

In summary, maximum screening HQs for DDT isomers were low in Noisette Creek samples, with a

maximum HQ of 1.9. All concentrations of DDT isomers in Noisette Creek were less than or within the

range of detection limits (4.3 to 11 μg/kg) in background samples from Charleston Harbor, and the 

maximum total DDT value using one-half the MDLs to represent non-detected isomers (7.0 μg/kg) was 

well below 22 µg/kg, a value considered to represent elevated concentrations in the NS&T/MW coastal

data set. Thus, potential risks to benthic receptors are probably not significant, and are indicative of

regional conditions due to historical usage in the vicinity of Charleston Harbor.

7.5.4.1.3 Inorganics

Copper, mercury, selenium, thallium, and zinc were COPCs in sediment (Table 7-2).
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Copper

The copper concentration was less than the ESV in sample NOIM001103 (the most upstream sample).

The concentration in sample NOIM000403 (the center sample) was 19.9 mg/kg, which was similar to the

value at the same location in 2005 and considerably less than in 1997 (Table 4-3). The 2008 value of

19.9 mg/kg barely exceeded the 18.7 mg/kg ESV (HQ = 1.06).

The copper concentration in the most downstream sample (NOIM001203) was 42.8 mg/kg and was

39.7 mg/kg in the duplicate, with a maximum screening HQ of 2.3 (Figure 4-1 and Table 7-2). The

18.7 mg/kg ESV is the TEL, the PEL for copper is 108 mg/kg (MacDonald, 1994). The 42.8 mg/kg

maximum concentration was well below the PEL value for copper. The maximum screening HQ of 2.3 is

not especially high, but since the maximum concentration was between the TEL and the PEL, the

occurrence and/or severity of effects to benthic receptors is uncertain.

Mercury

Mercury concentrations exceeded the ESV, which is the TEL (MacDonald, 1994), only in the duplicate of

NOIM001203 (the most downstream sample). Concentrations were similar to background values and

were less than the ESV in other samples (Table 7-6). The mercury concentration in sample NOIM001203

was 0.1 mg/kg (Table 4-2); the eleven-fold difference between the analytical results of this sample

compared to its duplicate (1.1 mg/kg) cannot be explained. The 1.1 mg/kg value exceeds the

0.696 mg/kg PEL of MacDonald (1994). The average of this sample and its duplicate is 0.6 mg/kg, which

is less than the PEL.

In summary, mercury poses no risk to benthic receptors in the vicinity of samples NOIM001103 and

NOIM000403. The mercury concentration in the most downstream sample (NOIM001203) was less than

the ESV in the original sample, exceeded the PEL in the sample duplicate, and the average of the original

sample and duplicate was less than the PEL. The difference between the concentration in the original

sample and the concentration in the duplicate sample results in uncertainty regarding potential mercury-

related risk in the vicinity of sample NOIM001203.

Selenium and Thallium

There are no Region 4 ESVs for selenium or thallium. Selenium was detected in two Noisette Creek

samples (0.23 and 0.32 mg/kg), and thallium was detected in one sample (0.19 mg/kg). Neither of these

metals was detected at any of the 10 background locations. MDLs for selenium in background samples

ranged from 1.2 to 3.3 mg/kg, and MDLs for thallium in background samples ranged from 1.8 to

4.7 mg/kg (Table 7-1). The NS&T/MW “high” value for selenium in coastal sediment is 0.92 mg/kg
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(Daskalakis and O’Connor, 1995); a “high” value for thallium was not provided by Daskalakis and

O’Connor (1995).

Screening values for evaluating direct toxicity to marine benthic receptors are limited for selenium and

thallium. Buchman (2008) has reviewed numerous sources and generated NOAA’s Screening Quick

Reference Tables (SQuiRTs). The SQuiRTs provide a spectrum of screening concentrations for

inorganic and organic contaminants in various environmental media. The only marine sediment guideline

provided by Buchman (2008) for selenium is an apparent effects threshold (AET) for marine amphipods of

1.0 mg/kg. The AET is the concentration of a given chemical above which biological effects are always

expected to occur. AETs are not meant to be used as screening values, because toxicity might have

been observed in some samples at values below the AET. Nevertheless, it should be noted that

selenium values in Noisette Creek were less than the AET. Buchman (2008) did not provide sediment

guidelines for thallium so impacts from thallium could not be determined.

The absence of sediment ESVs and toxicity thresholds for selenium and thallium precludes an evaluation

of potential adverse effects on benthic receptors. However, selenium concentrations were less than the

NS&T/MW “high” value and the AET, and maximum concentrations of both metals were less than the

lowest MDLs in background samples, suggesting that concentrations in Noisette Creek are not elevated

relative to background conditions.

Zinc

Like mercury, zinc concentrations exceeded the ESV in the duplicate of NOIM001203, and were less than

the ESV in other samples. The zinc concentration in sample NOIM001203 was 62.7 mg/kg and was

158 mg/kg in the duplicate sample (Table 4-2). The duplicate concentration did not greatly exceed the

ESV (HQ = 1.3). The ESV is the TEL; the PEL for zinc is 271 mg/kg (MacDonald, 1994). The average of

sample NOIM001203 and its duplicate is 110 mg/kg, which is less than the ESV.

The sediment data indicate that zinc poses no risk to benthic receptors in the vicinity of samples

NOIM001103 and NOIM000403. The zinc concentration in the most downstream sample (NOIM001203)

was less than the ESV in the original sample and in the average of the sample and its duplicate, and only

slightly exceeded the ESV in duplicate sample (HQ = 1.3). Thus, potential risk to benthic receptors is

negligible.

7.5.4.2 Potential Risks to Wildlife via the Food Chain

Bioaccumulative COPCs in Noisette Creek sediment consisted of 4,4’-DDD, 4,4’-DDE, total DDT, copper,

mercury, selenium, and zinc. Food-chain modeling was conducted to evaluate potential risks to
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representative piscivorous receptors from ingested doses of these chemicals. See Appendix Q1 for

methodology used to evaluate risk via the food chain, and for a description of the conservative and

average scenarios used in the evaluation.

Based on maximum detected concentrations and conservative assumptions for body weights and

ingestion rates, food chain HQs based on No Observed Adverse Effects Levels (NOAELs) exceeded 1.0

for copper, mercury, and zinc (Table 7-7). HQs were highest for mercury, with an HQ of 77.8 for the

green heron and an HQ of 12.6 for the mink. The elevated food chain HQs for mercury are driven largely

by the 1.1 mg/kg maximum concentration that was detected in the duplicate of sample NOIM001203. As

discussed in Section 7.5.4.1.3, the mercury concentration was eleven times higher in the duplicate than in

the corresponding sample NOIM001203. In the average scenario, all food chain HQs were less than 1.0

for the mink, while copper and mercury NOAEL HQs exceeded 1.0 for the green heron (Table 7-8). All

green heron Lowest Observed Adverse Effects Level (LOAEL) HQs were less than 1.0 in the average

scenario.

The average food chain scenario (Table 7-8) provides a less conservative evaluation of risk compared to

the maximum food chain scenario, although it is still conservative. The food chain HQs in Table 7-7 and

the food chain HQs exceeding 1 in Table 7-8 assume an area use factor (AUF) of 1.0, meaning the

representative receptors are assumed to forage exclusively in the area where samples were collected.

Piscivorous birds and mammals forage over large areas and would obtain only a fraction of their food

from the Noisette Creek area where samples were collected. With this in mind, and since all food chain

HQs were less than 1.0 for the mink in the average scenario, potential risks via the food chain to

piscivorous mammals represented by the mink are negligible.

In the average food chain scenario, and assuming an AUF of 1.0, copper and mercury HQs exceeded 1.0

for piscivorous birds represented by the green heron (Table 7-8). An animal’s AUF can be defined as the

ratio of the area of contamination to the area used by the animal (USEPA, 1997c). An estimate of the

AUF for a green heron foraging in Noisette Creek can be determined as follows. A “worst case”

approximation of the area of contamination for mercury, which is the COPC with the highest food chain

HQ for the green heron, would be that the area of mercury-contaminated sediment extends from sample

NOIM001203 (the location of the maximum mercury sediment concentration) all the way to the

confluence of the creek and the Cooper River. Note that mercury concentrations in three Cooper River

sediment samples (Figure 4-3 and Table 4-6) were less than the sediment ESV for mercury. Thus, any

potential source of sediment mercury contamination in Noisette Creek has not resulted in contamination

in the Cooper River, which justifies using the mouth of Noisette Creek (rather than farther into the river) to

determine the maximum extent of potential mercury contaminated-sediment when calculating an AUF for

the green heron. Sediment mercury concentrations were less than background and less than the ESV in
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the two samples collected immediately upstream of sample NOIM001203 (Table 4-2). Thus, a

conservative estimate of the area of mercury contamination in sediment is the area from sample

NOIM001203 to the mouth of Noisette Creek. A piscivorous bird such as the green heron could forage in

Noisette Creek as well as in the marsh on either side of the creek. With this in mind, an aerial photograph

of the area in question was obtained from Google Earth (Appendix Q2, Figure Q-1. The meandering

boundary on Figure Q-1 represents the approximate upland edge of the estuarine marsh along the north

and south shorelines of the creek. The diagonal line comprising the western boundary of the area on

Figure Q-1 represents the upstream extent of potential mercury contamination. The acreage of the area

in Figure Q-1 is approximately 7.5 acres, or 8.0 acres when the small triangular area at the mouth of the

creek is included. As shown in Figure Q-1, the precise location of the confluence of Noisette Creek and

the Cooper River is difficult to determine, so as a conservative measure, it will be assumed that the area

of marsh and creek from NOIM001203 to the mouth of the creek is 8 acres. The estimated home range

for a green heron is 245 acres (Appendix Q1). An AUF for the green heron would therefore be 8 acres ÷

245 acres, or 0.033.

Although precise AUFs for piscivorous birds foraging in Noisette Creek cannot be determined, and any

assigned AUFs are speculative, the AUF described above is a reasonably conservative estimate based

on available literature. All green heron HQs in Table 7-8 are less than 1.0 when the above AUF is

incorporated.

In summary, all food chain HQs for DDT isomers and selenium were less than 1.0 in the maximum

scenario, so these COPCs pose no risk to piscivorous receptors represented by the mink and green

heron. In the average scenario, all food chain HQs were less than 1.0 for the mink, and for the green

heron, HQs greater than 1.0 were limited to copper (HQ = 1.3) and mercury (HQ = 6.3). The green heron

food chain HQs for copper and mercury were low considering that piscivorous birds forage over much

larger areas than that represented by the area from which samples were collected. There is some

uncertainty in the evaluation of mercury due to the difference between the concentrations in the original

sample NOIM001203 and the duplicate sample, but because piscivorous receptors forage over large

areas, and because mercury concentrations were much lower in other Noisette Creek samples, the

resulting uncertainty is not significant, and potential risk to piscivorous birds and mammals posed by

mercury and other bioaccumulative COPCs is minor.

7.5.4.3 Summary and Conclusions

Concentrations of several chemicals in Noisette Creek sediment exceeded ecological screening values,

indicating potential risk to benthic receptors. Based on considerations in the COPC refinement step,

potential risks to benthic invertebrates posed by SVOCs, pesticides, PCBs, and inorganics are minimal.

Bioaccumulative COPCs do not pose risks to piscivorous birds and mammals in Noisette Creek.
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7.5.5 Step 3A Risk Characterization and Discussion: Shipyard Creek

Potential risks to benthic receptors in Shipyard Creek are discussed in Section 7.5.5.1 and potential risks

to piscivorous wildlife via the food chain are discussed in Section 7.5.5.2.

7.5.5.1 Potential Risks to Benthic Organisms

7.5.5.1.1 Semivolatile Organic Compounds

PAHs

Nine individual PAHs plus total PAHs were COPCs (Table 7-3). PAH concentrations tended to be lowest

in sample 009M001603, which was the most downstream of the three samples (Figure 4-2). PAH

concentrations in the center sample (009M000403) tended to be similar to those in the upstream sample

(009M001703), with the most notable exception being that that benzo(b)fluoranthene was higher in

sample 009M001703 (1,500 μg/kg) than in sample 009M000403 (950 μg/kg) (Table 4-4).  Although some 

PAH ESVs were exceeded, screening HQs greater than 1.0 were not particularly elevated, ranging from

1.7 to 3.8 (Table 7-3).

Concentrations of the nine PAHs that were COPCs were greater at sample location H009M0004 in 2008

than in 2005, with differences between years being greatest for pyrene, at 1,200 μg/kg in 2008 compared 

to 230 μg/kg in 2005  (Table 4-5).  Detection limits in the sample collected from the same location in 1994 

were so high that comparisons to 1994 data are not possible, except for fluoranthene, which was the only

PAH detected in 1994 from location H009M0004. The fluoranthene concentration in 1994 was

9,500 μg/kg, and was lower at the same location in 2005 and 2008 (Table 4-5).   

The three sediment samples collected in Shipyard Creek were silty and high in organic carbon, with OC

values of 4.7 to 9.1 percent (Table 7-5). On an OC basis, total PAH concentrations in Shipyard Creek

samples ranged from 45 to 114 μg/g (Table 7-5); these values are less than the 290 μg/g OC threshold 

effects concentration, indicating that PAHs in the Shipyard Creek samples are unlikely to pose risks to

benthic organisms. See Section 7.5.4.1.1 for an explanation of toxicity guidelines for total PAHs based

on organic carbon.

BEHP

BEHP was detected in all three Shipyard Creek samples.  Concentrations ranged from 540 to 750 μg/kg, 

compared to an ESV of 182 μg/kg and a background value of 166 μg/kg (Table 7-9).  The ESV is a TEL 

value established by MacDonald (1994). The PEL for bis(2-ethylhexyl)phthalate is 2,647 µg/kg
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(MacDonald, 1994). All concentrations in Shipyard Creek fall in the region of values in which “it is difficult

to predict the occurrence and/or severity of effects” (MacDonald, 1994).

Phthalates are common environmental contaminants due to their use in plastics, and are relatively

persistent in the environment. The Shipyard Creek data indicate that potential risk to benthic receptors

cannot be ruled out, but the maximum HQ of 4.1 is not especially high.

7.5.5.1.2 Pesticides and PCBs

4,4’-DDE

4,4’-DDE was detected in all three samples.  Concentrations ranged from 6.6 to 25 μg/kg (Table 7-3), 

compared to an ESV of 3.3 μg/kg, with a maximum screening HQ of 7.6 (Table 7-3).  Other DDT isomers 

were not detected in Shipyard Creek samples; MDLs for DDT isomers are provided in Appendix O.

DDT isomers were not detected in background sediment, and MDLs for 4,4’-DDE in background samples

ranged from 4.3 to 11 μg/kg (Table 7-1).  4,4’-DDE concentrations in Shipyard Creek samples were 

6.6 μg/kg, 12 μg/kg, and 25 μg/kg (Table 4-4), so two of the Shipyard Creek values (especially the 

maximum value of 25 μg/kg in sample 009M001603) were elevated relative to MDLs in background 

samples.  The 25 μg/kg value was also slightly elevated relative to the NS&T/MW “high” reference value 

for total DDT in sediment of 22 µg/kg (Daskalakis and O’Connor, 1995).

In summary, 4,4’-DDE was the only DDT isomer detected in Shipyard Creek. The maximum HQ was 7.6.

The maximum detected concentration of 25 μg/kg was elevated relative to background data from 

Charleston Harbor and NS&T/MW data. The 4,4’-DDE concentration in all three samples exceeded the

3.3 μg/kg ESV and the 2.07 μg/kg TEL of MacDonald (1994).  The maximum concentration of 25 μg/kg 

was considerably less than the 374 μg/kg PEL, but it is difficult to predict the occurrence and/or severity 

of effects of concentrations between the TEL and the PEL. DDT isomers were not detected at sample

location H009M0004 in 2005, and MDLs for DDT isomers in the sample from that location ranged from

7.3 to 8.1 μg/kg.  The 4,4’-DDE concentration from sample location H009M0004 in 1994 was 110 μg/kg 

and the 4,4’-DDD concentration in 1994 was 41 μg/kg in the same sample (Table 4-5).  Thus, 

concentrations of DDT isomers were much lower in 2008 less than in 1994.

Dieldrin

Dieldrin was detected only in sample 009M000403, which was the central of three samples in Shipyard

Creek. The non-detects in the nearby upstream and downstream samples indicate that contamination is

limited to a small area.
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Dieldrin was not detected in background samples, but the range of MDLs in background samples (5 to

13 μg/kg) encompassed the 9.1 μg/kg detected value, preventing a complete comparison to background 

conditions in Charleston Harbor.  The 9.1 μg/kg value is elevated, however, relative to the NS&T/MW 

“high” value for total dieldrin (sum of aldrin plus dieldrin) in sediment of 2.9 µg/kg (Daskalakis and

O’Connor, 1995). Dieldrin was not detected at sample location H009M0004 in 1994 and 2005, but

detection limits in the earlier samples exceeded 9.1 μg/kg, which prevents conclusions regarding 

comparisons to the earlier sampling events.

The single detected concentration (9.1 μg/kg) exceeded the 3.3 μg/kg ESV.  The 9.1 μg/kg concentration 

is approximately 450 times greater than the 0.02 μg/kg Effects Range-Low (ER-L) value derived by Long 

and Morgan (1991) and is 12.7 times greater than the 0.715 μg/kg TEL of MacDonald (1994).  The 

detected value also exceeds the 8 μg/kg ER-M (Long and Morgan, 1991) and the 4.3 μg/kg PEL 

(MacDonald 1994).

The 9.1 μg/kg concentration exceeds the ER-M and PEL, which normally indicates probable adverse 

effects to benthic receptors. However, the bioavailability of dieldrin is reduced in the presence of higher

concentrations of organic carbon. With this in mind, USEPA (2003) has developed sediment benchmarks

for dieldrin using an equilibrium partitioning approach that accounts for the varying biological availability of

chemicals in different sediments. Using the final chronic value from the Water Quality Criterion for

dieldrin as the toxicity benchmark, USEPA (2003) derived dieldrin concentrations in freshwater sediment

and saltwater sediment that are intended to be protective of benthic organisms. This concentration is

12 μg/g OC for dieldrin in freshwater sediments and 28 μg/g OC for dieldrin in saltwater sediments; these 

benchmarks are concentrations below which adverse effects to benthic organisms are not expected

(USEPA, 2003). Because organic carbon is the factor controlling the bioavailability of nonionic organic

compounds (such as dieldrin) in sediments, the dieldrin sediment benchmarks were developed on an

organic carbon basis rather than on a dry weight basis. When the chemical concentrations in sediments

are reported as dry weight concentrations and organic carbon data are available, it is best to convert the

sediment concentrations to μg chemical/g OC (USEPA, 2003).  As explained on page 5-2 of the USEPA 

(2003) dieldrin document, the conversion from dry weight to organic carbon–normalized concentration

can be made using the following formula: μg dieldrin/g OC = μg dieldrin/g dry wt × 100 ÷ % OC.  Using 

this formula, and an OC value of 47,000 mg/kg (or 4.7 percent) in sample 009M000403 (Table 7-5), and a

dieldrin concentration of 9.1 μg/kg (which equates to 0.0091 μg/g) in the same sample, the 9.1 μg/kg 

concentration equates to 0.194 μg dieldrin/g OC.  This value is well below the 28 μg/g OC benchmark for 

dieldrin in saltwater sediments. Therefore, adverse effects to benthic organisms are not expected from

dieldrin in sample 009M000403.
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In summary, dieldrin is an organochlorine insecticide that is no longer used but is known to be extremely

persistent in soil and sediment. Dieldrin was detected only in sample 009M000403, which was the

center-most of three samples in Shipyard Creek. The non-detects in the nearby upstream and

downstream samples indicate that contamination is limited to a small area. Shipyard Creek sediment

samples are high in organic carbon, which reduces the bioavailability of dieldrin. Based on USEPA’s

(2003) guidance document for dieldrin sediment benchmarks, adverse effects to benthic organisms are

not expected from dieldrin in sample 009M000403.

PCBs

Aroclor-1260 was the only PCB detected in Shipyard Creek. It was detected in all three samples, and

concentrations ranged from 150 to 210 μg/kg, with a maximum HQ of 6.4 (Table 7-3).  Detected 

concentrations of Aroclor-1260 in all three samples exceeded the 21.6 μg/kg TEL for total PCBs, and 

concentrations in two samples (H009M0016 and H009M0017) exceeded the 189 μg/kg PEL for total 

PCBs (MacDonald, 1994). Thus, the data indicates probable adverse effects to benthic receptors in the

vicinity of these two samples. There are no TELs or PELs for individual Aroclors.

PCBs were not detected in background samples, but MDLs for Aroclor-1260 in background samples

ranged from 92 to 240 μg/kg; this range encompasses the detected values in Shipyard Creek, precluding 

a complete comparison to background conditions in Charleston Harbor. All three Shipyard Creek values

are elevated, however, relative to the NS&T/MW “high” value for total PCBs in sediment of 80 µg/kg

(Daskalakis and O’Connor, 1995).

The Aroclor-1260 concentration at sample location H009M0004 in 2008 was 150 μg/kg.  Aroclor-1260 

was not detected at the same location in 2005, but the MDL in 2005 (170 μg/kg) was higher than the 

detected value in 2008.  In 1994, the Aroclor-1260 concentration at the same location was 770 μg/kg, and 

three other Aroclors were also detected there in 1994, at concentrations ranging from 200 to 3000 μg/kg 

(Table 4-5).

In summary, Aroclor-1260 was the only PCB detected in Shipyard Creek. Detected concentrations in two

samples (H009M0016 and H009M0017) exceeded the PEL, which is a value above which probable

effects to benthic receptors are indicated. PCBs are no longer manufactured or used in the United

States, but the higher chlorinated PCBs (such as Aroclor-1260) are extremely persistent in sediment.

Aroclor-1260 concentrations in 2008 are less than one-third of the concentration from the same vicinity in

1994, and three other Aroclors that were elevated in 1994 were not detected in 2008 (Table 4-5).
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7.5.5.1.3 Inorganics

Fourteen metals were COPCs in sediment (Table 7-3) and are discussed below.

Arsenic

Arsenic concentrations exceeded the background value only in sample 009M001703 (the most upstream

sample), with a screening HQ of 2.7 (Table 7-9). The 7.24 mg/kg ESV is the TEL, the PEL for arsenic is

41.6 mg/kg (MacDonald, 1994). The maximum screening HQ of 2.7 is not especially high, and the

maximum concentration of 19.8 mg/kg is well below the PEL, but since the maximum concentration is

between the TEL and the PEL, the occurrence and/or severity of effects to benthic receptors is uncertain.

The 19.8 mg/kg maximum concentration was not substantially higher than the maximum concentration in

background samples of 15 mg/kg (Table 7-1).

Chromium

Chromium concentrations exceeded the ESV and background value in all three samples, with a maximum

screening HQ of 6.4 (Table 7-9). The concentration in sample H009M0004 (the center sample) was

89.5 mg/kg, compared to 160 mg/kg in 2005 and 291 mg/kg in 1994 at the same location (Table 4-5).

Chromium concentrations in two samples (H009M0016 at 219 mg/kg and H009M0017 at 336 mg/kg)

exceeded the 160 mg/kg PEL (MacDonald, 1994). Thus, the data indicates probable adverse effects to

benthic receptors in the vicinity of these two samples.

Copper

Copper concentrations exceeded the ESV and background value in all three samples, with a maximum

screening HQ of 7.1 (Table 7-9). The concentration in sample H009M0004 (the center sample) was

56.4 mg/kg, which was similar to the value at the same location in 2005 and slightly less than one-half of

the concentration in 1994 (Table 4-5). The copper concentration in the upstream sample (H009M00017)

was 133 mg/kg, which exceeded the 108 mg/kg PEL value (MacDonald, 1994). Thus, the data indicates

probable adverse effects to benthic receptors in the vicinity of this sample.

Lead

Lead concentrations exceeded the ESV and background value in all three samples, with a maximum

screening HQ of 4.7 (Table 7-9). The concentration in sample H009M0004 (the center sample) was

55.7 mg/kg, which was similar to the value at the same location in 2005 and about one-half of the

concentration in 1994 (Table 4-5). The lead concentration in the upstream sample (H009M00017) was
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142 mg/kg, which exceeded the 112 mg/kg PEL value (MacDonald, 1994). Thus, the data indicate

probable adverse effects to benthic receptors in the vicinity of this sample.

Mercury

Mercury concentrations ranged from 0.22 to 0.45 mg/kg and exceeded the ESV (which is the TEL) and

background value in all three samples, with a maximum screening HQ of 3.5 (Table 7-9). Concentrations

in all three samples collected in 2008 were similar to the value at location H009M0004 in 1994 (Table 4-5)

and were less than the 0.696 mg/kg PEL of MacDonald (1994). The maximum screening HQ of 3.5 is not

especially high, but since the mercury concentrations in all three samples are between the TEL and the

PEL, the occurrence and/or severity of effects to benthic receptors is uncertain.

Nickel

Nickel concentrations exceeded the ESV and background value in two samples, with a maximum

screening HQ of 2.1 (Table 7-9). Concentrations in all three samples collected in 2008 were similar to the

value at location H009M0004 in 1994 and 2005 (Table 4-5) and were less than the 42.8 mg/kg PEL of

MacDonald (1994). As was the case for mercury, the maximum screening HQ of 2.1 is not especially

high, but since the nickel concentrations in two samples are between the TEL and the PEL, the

occurrence and/or severity of effects to benthic receptors is uncertain.

Zinc

Zinc concentrations ranged from 150 to 494 mg/kg and exceeded the ESV (which is the TEL) and

background value in all three samples, with a maximum screening HQ of 4.0 (Table 7-9). The

concentration in sample H009M0004 (the center sample) was less than concentrations at the same

location in 1994 and 2005 (Table 4-5). The zinc concentration in the upstream sample (H009M0017 at

494 mg/kg exceeded the 271 mg/kg PEL of MacDonald (1994). Thus, the data indicate probable adverse

effects to benthic receptors in the vicinity of this sample.

Other Inorganics

USEPA Region 4 does not have ESVs for aluminum, barium, cobalt, iron, selenium, thallium, and

vanadium, which were COPCs in Shipyard Creek. Screening values for evaluating direct toxicity to

marine benthic receptors are sparse for these metals. NOAA’s SQuiRT tables provide a threshold effects

level of 130.1 mg/kg for barium in marine sediment (Buchman, 2008). The maximum barium in Shipyard

Creek sediment was 86.6 mg/kg (Table 7-9), indicating negligible risk to benthic receptors for barium.
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Buchman (2008) did not provide sediment guidelines for thallium. Detected concentrations of thallium in

Shipyard Creek ranged from 0.28 to 0.42 mg/kg. Thallium was not detected in background samples, but

MDLs in background samples ranged from 1.8 to 4.7 mg/kg, so thallium was not elevated relative to

background MDLs.

SQuiRT tables provide AETs of 18,000 mg/kg for aluminum, 10 mg/kg for cobalt, 220,000 mg/kg for iron,

1.0 mg/kg for selenium, and 57 mg/kg for vanadium (Buchman, 2008). The AET is the concentration of a

given chemical above which biological effects are always expected to occur. AETs are not meant to be

used as screening values, because toxicity might have been observed in some samples at values below

the AET. Nevertheless, it should be noted that concentrations of cobalt, iron, and selenium in all three

Shipyard Creek samples were less than their respective AETs. Vanadium concentrations exceeded the

57 mg/kg AET in one sample, at 62.2 mg/kg; this was the only sample that exceeded the 48.8 mg/kg

background value, but it only barely exceeded the maximum background concentration of 61 mg/kg. Iron

concentrations exceeded the 23,600 mg/kg background value in only one sample, at 33,900 mg/kg,

compared to a maximum background concentration of 33,000 mg/kg. Aluminum concentrations

exceeded the 21,440 mg/kg background value in two samples, but it exceeded the maximum background

concentration (27,000) mg/kg in only one sample.

Concentrations of cobalt exceeded the background value (6.4 mg/kg) in one Shipyard Creek sample

(H009M0017 at 7.4 mg/kg), but were within the range of background values (0.49 to 8.4 mg, Table 7-1).

Selenium was not detected in background samples, but MDLs for selenium in background samples

ranged from 1.2 to 3.3 mg/kg (Table 7-1), which exceeded the range of detected values in Shipyard

Creek of 0.53 to 0.89 mg/kg (Table 7-9). The NS&T/MW “high” value for selenium in coastal sediment is

0.92 mg/kg (Daskalakis and O’Connor, 1995); selenium concentrations in Shipyard Creek were less than

this value. Daskalakis and O’Connor (1995) did not provide “high” values for the other six metals

discussed in this section.

In summary, sediment toxicity thresholds are limited for aluminum, cobalt, iron, selenium, thallium, and

vanadium, resulting in uncertainty regarding potential risks to benthic receptors posed by these

inorganics. However, concentrations of cobalt, selenium, and thallium in Shipyard Creek do not appear to

be site-related, and instead are indicative of regional conditions in the vicinity of Charleston Harbor.

Maximum concentrations of aluminum, iron, and vanadium exceeded background values, but were not

notably greater than maximum background concentrations, so there is uncertainty regarding whether

potential risks posed by these inorganics are site-related.
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7.5.5.2 Potential Risks to Wildlife via the Food Chain

Bioaccumulative COPCs in Shipyard Creek sediment consisted of 4,4’-DDE, dieldrin, Aroclor-1260,

arsenic, chromium, copper, lead, mercury, nickel, selenium, and zinc. Based on maximum detected

concentrations and conservative assumptions for body weights and food ingestion, food chain NOAEL

HQs exceeded 1.0 for arsenic, chromium, copper, lead, mercury, nickel, and zinc (Table 7-10). Food

chain NOAEL HQs in the average scenario exceeded 1.0 for chromium, copper, mercury, and zinc, and

all LOAEL HQs in the average scenario were less than 1.0 (Table 7-11).

The food chain HQs in Table 7-10 and the food chain HQs exceeding 1 in Table 7-11 are based on AUFs

of 1.0, meaning the representative receptors are assumed to forage exclusively in the area where

samples were collected. However, piscivorous birds and mammals forage over large areas and would

obtain only a small fraction of their food from the area within which the Shipyard Creek samples were

collected.

NOAEL HQs for chromium, copper, mercury, and zinc exceeded 1.0 for the green heron in the average

scenario assuming an AUF of 1, with HQs ranging from 1.2 for zinc to 9.3 for mercury (Table 7-11).

Shipyard Creek originates at the eastern edge of a marsh approximately 1400 feet upstream from where

sediment samples were collected in 2008 (see Google Earth printout in Appendix Q3). Because

sediment samples have not been recently collected upstream of where the 2008 samples were collected,

a “worst case” approximation of the area of contamination for chromium, copper, mercury, and zinc

assumes that that contaminated sediment extends from the three locations sampled in 2008 all the way to

the headwaters of the creek, a distance of 1400 feet. A piscivorous bird such as the green heron could

forage in the creek as well as in the marsh on either side of the creek. The width of the creek and

adjacent marsh is approximately 25 to 30 feet at the headwaters of the creek and widens to

approximately 70 feet where sediment samples were collected in 2008. The acreage of the creek and

adjacent marsh in the area in question is approximately 57,650 square feet, or 1.32 acres. The estimated

home range for a green heron is 245 acres (Appendix Q1). An AUF for the green heron would be

1.32 acres ÷ 245 acres, or 0.01. All green heron HQs in Tables 7-10 and 7-11 would be less than 1.0 if

the AUF of 0.01 was incorporated. Therefore, bioaccumulative COPCs in Shipyard Creek pose minimal

potential risks to piscivorous receptors represented by the green heron.

In the average scenario, the copper HQ of 1.05 (based on an AUF of 1) only slightly exceeded 1.0 for the

mink, and other HQs were less than 1.0 for the mink (Table 7-11). As discussed in Appendix Q1, the

smallest home range reported for a mink is 19 acres, but mink home ranges typically vary from 640 to

over 4,000 acres. Using a 19 acre home range, the mink AUF would be 1.32 acre ÷ 19 acres, or 0.07.

Appendix Q1 also presents mink foraging data in terms of streamside length. Specifically, mink typically

forage within approximately 0.6 to 1.9 miles of streamside habitats. The midpoint of this range is



REVISION 3
MAY 2013

120910/P 7-33 CTOs 0017 and 0104

1.25 miles, or 6,600 feet. A mink AUF using stream length instead of area for Shipyard Creek can be

calculated as 1400 feet ÷ 6,600 feet, or approximately 0.21. The copper NOAEL HQ for mink would be

well below 1.0 if either the 0.07 AUF or the 0.21 AUF was incorporated (Table 7-11).

In a technical memorandum entitled Preliminary Results of Zone J Sampling (EnSafe, 1997), the Navy

presented the results of initial sampling activities in various water bodies at CNC, including sediment

analytical data for samples 009M000201 and 009M000301, which were located upstream of where

samples were collected in 2008 for the current RFI. The data for the two upstream samples from the

EnSafe (1997) report are included in Appendix Q3 and a portion of the data for those two samples is

summarized in Table Q3-1 of Appendix Q3. Inclusion of sediment data from the two upstream samples

(009M000201 and 009M000301) would not significantly alter the results of the average food chain model

scenario.

In summary, all food chain HQs for pesticides and PCBs were less than 1.0 in the conservative scenario

(Table 7-10) were less than 1.0, so these COPCs pose no risks to piscivorous receptors represented by

the mink and green heron. In the average scenario, food chain NOAEL HQs greater than 1.0 were limited

to copper for the mink, and chromium, copper, mercury, and zinc for the green heron (Table 7-11). All

food chain HQs for the mink and green heron were low considering that piscivorous mammals and birds

forage over much larger areas than the area of potential sediment contamination, and all food chain HQs

in the average scenario would be less than 1.0 if AUFs were incorporated. With this in mind,

bioaccumulative COPCs in Shipyard Creek pose minimal potential risks to piscivorous receptors

represented by the mink and green heron.

7.5.5.3 Summary and Conclusions

7.5.5.3.1 Potential Risks to Benthic Organisms

Concentrations of several chemicals in Shipyard Creek sediment exceeded ecological screening values,

indicating potential risk to benthic receptors. Based on considerations in the COPC refinement step,

potential risks to benthic invertebrates posed by SVOCs are minimal. The maximum detected

concentration of 4,4’-DDE (25 μg/kg) exceeds background data, and falls between the 2.07 μg/kg TEL 

and the 374 μg/kg PEL, so the degree of potential risk is uncertain.  A factor for risk managers to consider 

is that concentrations of DDT isomers in Shipyard Creek in 2008 are much lower than in 1994. Dieldrin

was detected in one sample, but based on USEPA’s (2003) guidance document for dieldrin sediment

benchmarks, adverse effects to benthic organisms are not expected from dieldrin.

Concentrations of Aroclor-1260, chromium, copper, lead, and zinc exceeded their respective PEL values

in one or two samples, suggesting probable adverse effects to benthic receptors. Aroclor-1260



REVISION 3
MAY 2013

120910/P 7-34 CTOs 0017 and 0104

concentrations in 2008 are less than one-third of the concentration from the same vicinity in 1994, and

three other Aroclors that were elevated in 1994 were not detected in 2008 (Table 4-5). Concentrations of

chromium, lead, and zinc in 2008 were less than concentrations from the same location in 1994 and

2005; the copper concentration in 2008 was less than in 1994 and was about the same as in 2005

(Table 4-5). There is some uncertainty in the evaluation of potential risks posed by some inorganics,

especially aluminum, iron, and vanadium, due to the absence of toxicity guidelines.

7.5.5.3.2 Considerations Regarding Contaminant Sources

The decision of whether to carry the ERA for Shipyard Creek beyond Step 3A involves risk management

and thus will be determined by risk managers. This section presents information regarding sites that

were previously known or probable sources of sediment contamination in Shipyard Creek, and is intended

to assist the risk managers so that a decision regarding further assessment or no further action can be

made.

The Macalloy Corporation ferrochromium manufacturing facility, located on the west bank of Shipyard

Creek, operated from 1941 until 1998. Wastes generated by the facility during the ferrochromium

manufacturing process included chromium, arsenic, lead, barium, manganese, mercury, and zinc

(EnSafe, 2003a; 2003d). Macalloy maintained four surface water discharge points into Shipyard Creek

under an NPDES permit, and repeatedly exceeded its NPDES permit limits for total chromium and

hexavalent chromium (USEPA, 1999b) as well as for lead and other contaminants (EnSafe, 2003a).

Cleanup of the Macalloy site was completed in 2006 (NOAA, 2009).

The following SWMUs and AOCs at CNC are located in drainage basins that discharge surface water

runoff, either through outfalls or sheetflow, into Shipyard Creek: SWMUs 8, 9, 11, 19, 20, 24, 121, 159,

and 196; and AOCs 633, 634, 636, 637, 649, 650, 651, 654, 670, 689, 690, and 706 (EnSafe, 2003a;

2003d). These sites have been remediated, but could have previously contributed contaminants to

Shipyard Creek. SWMUs and AOCs with chemicals of concern (COCs) consisting of Aroclor-1260,

chromium, copper, lead, and/or zinc are discussed below.

SWMU 8, located about 800 feet north of the upper portion of Shipyard Creek, contained three unlined oil

sludge pits. In 1997, 26,533 tons of contaminated soil were removed from SWMU 8. Surface soil COCs

at SWMU 8 included Aroclor-1260 and chromium (CH2M-Jones, 2004a).

SWMU 9 includes a 120-acre closed landfill. Approximately 2400 feet of the former landfill borders the

upper portion of Shipyard Creek (CH2M-Jones, 2004b). SWMUs 19, 20, and 121, and AOCs 637, 649,

650, and 651 are located within the landfill footprint. The SWMU 9 landfill was used for the disposal of

industrial and domestic solid wastes generated at CNC from the 1930s until the early 1970s. The landfill



REVISION 3
MAY 2013

120910/P 7-35 CTOs 0017 and 0104

was closed by placing a soil cover over the entire landfill area. PCBs, including Aroclor-1260, were COCs

in SWMU 9 soil. The RFI report for SWMU 19 (Solid Waste Transfer Station) identified Aroclor-1260,

copper, zinc, and other metals as surface soil COCs (CH2M-Jones, 2004b).

AOC 670 is a former outdoor trap and skeet range within SWMU 14, and is approximately 1200 feet

northeast of the middle portion of Shipyard Creek. A portion of AOC 670 lies within a drainage basin that

discharges to Shipyard Creek (EnSafe, 2003a). Soil COCs included Aroclor-1260 and lead. Removal of

contaminated soil occurred in 2002 (CH2M-Jones, 2004a).

AOC 633, located approximately 1000 feet north of the upper reach of Shipyard Creek, consists of an

electrical substation and surrounding area. Several historical releases of PCBs have been reported for

the site. Soil contaminated by PCBs (including Aroclor-1260) was removed during 2001 and 2002

(CH2M-Jones, 2004c).

In summary, COPCs posing the greatest potential risks to benthic receptors in Shipyard Creek are

Aroclor-1260, chromium, copper, lead, and zinc, since sediment concentrations of these chemicals

exceeded their respective PEL values in one or two samples. However, the presumed sources of these

COPCs have been remediated, and sediment concentrations of these COPCs were lower in 2008 than

concentrations from the same location in 1994. With this in mind, and since sediment contamination is

limited to a small area, further evaluation of Shipyard Creek sediment does not appear to be warranted.

7.5.5.3.3 Potential Risks to Wildlife via the Food Chain

Bioaccumulative COPCs do not pose significant risks to piscivorous birds and mammals in Shipyard

Creek.

7.5.6 Step 3A Risk Characterization and Discussion: Cooper River

Potential risks to benthic receptors in the Cooper River are discussed in Section 7.5.6.1 and potential

risks to piscivorous wildlife via the food chain are discussed in Section 7.5.6.2.

7.5.6.1 Potential Risks to Benthic Organisms

7.5.6.1.1 Semivolatile Organic Compounds

PAHs

Thirteen individual PAHs plus total PAHs were COPCs (Table 7-4). PAH concentrations were highest in

sample 556M000503, which was the southernmost of the three samples in the Cooper River, and were
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lowest in sample 054M000103, the northernmost of the three samples (Table 4-6 and Figure 4-3).

Concentrations of some PAHs were quite high in sample 556M000503; for example, the concentration of

fluoranthene in this sample was 41,000 μg/kg, with a screening HQ of 124 (Table 7-12).  The high 

concentrations of PAHs in sample 556M000503 and corresponding sample dilutions required for

laboratory analysis resulted in detection limits being elevated in this sample compared to other samples

(Table 4-6).

Comparisons of PAH concentrations over time at the three Cooper River locations are hindered by high

detection limits in previous samples, but overall, concentrations at location E054M0001 and E556M0007

were highest in 1995 (Tables 4-7 and 4-9) and concentrations at location E556M0005 were highest in

2008 (Table 4-8).

The gross physical characteristics of sediment sample 054M000103 (the northern river sample) were

different than the other two river samples. The sample, collected in shallow water about 40 feet offshore,

was brownish-grey silty sand. Samples 556M000703 and 556M000503, on the other hand, were black

and very silty, with a “jelly-like” consistency and petroleum odor. Sample 556M000703 was collected

near dry dock #5 about five feet from the concrete seawall/dock at a depth of 20 feet. Sample

556M000503 was collected adjacent to a concrete piling at a depth of 12 feet. The different physical

characteristics of sample 054M000103 compared to the other two samples are reflected by the organic

carbon content and solids content in the three samples. The TOC was 7,100 mg/kg (0.7 percent) in

sample 054M000103 but was 46,000 mg/kg and 56,000 mg/kg (4.6 and 5.6 percent) in the other two

samples (Table 7-5). Sample 054M000103 was 78 percent total solids, while the other two samples were

24 percent solids (Appendix O and Table 4-6).

On an organic carbon basis, total PAH concentrations in Cooper River samples ranged from 158 to

2462 μg/g (Table 7-5); concentrations in samples 054M000103 and 556M000703 were less than the 

Schwartz (1999) threshold effects concentration of 290 μg/g OC, indicating that PAHs in these two 

samples are unlikely to pose risks to benthic organisms.  The 2,462 μg/g OC value in sample 

556M000503 exceeded the 290 μg/g OC threshold effects concentration and the 1800 μg/g OC median 

effects concentration (Schwartz, 1999), indicating that PAHs in this sample pose potential risks to benthic

organisms.  The 2,462 μg/g OC value in this sample was well below the 10,000 μg/g OC extreme effects 

concentration (Schwartz, 1999). See Section 7.5.4.1.1 for an explanation of toxicity guidelines for total

PAHs based on organic carbon.
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7.5.6.1.2 Pesticides and PCBs

4,4’-DDD

4,4’-DDD was detected in sample 556M000503 at a concentration of 4.8 μg/kg (HQ = 1.5), and was not 

detected in the other two samples (Table 7-4). Other DDT isomers were not detected in Cooper River

samples.

DDT isomers were not detected in background sediment, and MDLs for 4,4’-DDD in background samples

ranged from 4.3 to 11 μg/kg (Table 7-1).  The 4,4’-DDD concentration of 4.8 μg/kg in sample 

556M000503 is not elevated relative to the background MDLs, and the total DDT concentration in this

sample calculated using one-half the sample-specific MDLs to represent non-detected isomers would be

6.5 μg/kg.  This value is well below the NS&T/MW “high” value for total DDT in sediment of 22 µg/kg 

(Daskalakis and O’Connor, 1995).

The single detected value of 4.8 μg/kg in sample 556M000503 exceeded the 1.22 μg/kg TEL but was less 

than the 7.81 μg/kg PEL of MacDonald (1994).  It is difficult to predict the occurrence and/or severity of 

effects of concentrations between the TEL and the PEL. DDT isomers were not detected at the same

sample location in 1995 or 2005, but detection limits were much higher than in 2008 (Table 4-8),

precluding a comparison to previous sampling events.

In summary, 4,4’-DDD was the only DDT isomer detected in the Cooper River; its maximum screening

HQ of 1.5 was not particularly high.  The detected concentration of 4.8 μg/kg was within the range of 

detection limits (4.3 to 11 μg/kg) in background samples from Charleston Harbor, and the estimated total 

DDT value (6.5 μg/kg) was well below 22 µg/kg, a value considered to represent elevated concentrations 

in the NS&T/MW coastal data set. Thus, potential risks to benthic receptors are not significant, and any

potential risks are not site-related and are probably related to historical usage of DDT in the watershed.

PCBs

Aroclor-1260 was detected in sample 054M000103 at a concentration of 94 μg/kg (HQ = 2.8), and was 

not detected in the other two samples (Table 7-4). Other Aroclors were not detected in Cooper River

samples.  The 94 μg/kg concentration of Aroclor-1260 exceeded the 21.6 μg/kg TEL for total PCBs, so 

risk to benthic receptors cannot be ruled out, but the concentration was less than the 189 μg/kg PEL 

(MacDonald, 1994).
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Aroclors were not detected at the same sample location in 2005, but detection limits were much higher in

2005 than in 2008, and Aroclors were not analyzed at this location in 1995 (Table 4-7), hindering a

comparison to previous sampling events.

PCBs were not detected in background samples, but MDLs for Aroclor-1260 in background samples

ranged from 92 to 240 μg/kg; this range encompasses the single detected value of 94 μg/kg in the 

Cooper River, precluding a complete comparison to background conditions in Charleston Harbor.

However, the 94 μg/kg value is slightly elevated relative to the NS&T/MW “high” value of 80 μg/kg for total 

PCBs in sediment (Daskalakis and O’Connor, 1995).

In summary, Aroclor-260 was detected in one of three Cooper River samples and was the only PCB

detected in the river.  The 94 μg/kg value is elevated relative to data collected from coastal US locations, 

and fell between the TEL and the PEL, which indicates potential risk to benthic receptors. PCBs are no

longer manufactured or used in the United States, but the higher chlorinated PCBs (such as

Aroclor-1260) are extremely persistent in sediment.

7.5.6.1.3 Inorganics

Thirteen metals were COPCs in sediment (Table 7-4) and are discussed below.

Arsenic

Arsenic concentrations exceeded the 12.0 mg/kg background value in sample 556M000703 (17.6 mg/kg)

and sample 556M000503 (20.5 mg/kg). The concentrations in the two associated sample locations were

approximately the same as in 2005 and greater than in 1995 (Tables 4-8 and 4-9). Although the

maximum screening HQ of 2.8 is not especially high, the two detected concentrations exceed the

7.24 mg/kg TEL, so potential risk to benthic receptors cannot be ruled out. Concentrations were less than

the 41.6 mg/kg PEL (MacDonald, 1994).

Chromium

Chromium concentrations exceeded the ESV and background value in two samples, with a maximum

screening HQ of 1.3 (Table 7-12). The two highest concentrations were 57.9 and 68.4 mg/kg, compared

to a background value of 43.5 mg/kg and a 56 mg/kg maximum value in background samples (Table 7-1).

The relatively low maximum HQ and similarity to background values suggest that site-related risk posed

by chromium is probably not significant.
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Copper

Copper concentrations exceeded the ESV and background value in all three samples, with a maximum

screening HQ of 20.6 (Table 7-12). Copper concentrations in 1995 and 2005 versus 2008 show no clear

trends (Tables 4-7 through 4-9). The copper concentration in the upstream sample (054M000103 at

386 mg/kg) and the middle sample (556M000703 at 148 mg/kg) exceeded the 108 mg/kg PEL value

(MacDonald, 1994). Thus, the data indicates probable adverse effects to benthic receptors in the vicinity

of these two samples.

Lead

Lead concentrations exceeded the ESV and background value in two samples, with a maximum

screening HQ of 4.9 (Table 7-12). The lead concentration in the south sample (556M000503) was

40.5 mg/kg, which slightly exceeded the TEL of 30.2 mg/kg. The concentration in the north sample

(054M000103) was 147 mg/kg, which exceeded the 112 mg/kg PEL value. Thus, the data indicate

probable adverse effects to benthic receptors in the vicinity of this sample.

Nickel

Nickel concentrations exceeded the ESV and background value in three samples, with a maximum

screening HQ of 2.1 (Table 7-9). Concentrations in all three samples were less than the 42.8 mg/kg PEL

of MacDonald (1994). As was the case for chromium and arsenic, the maximum screening HQ of 2.1 is

not especially high, but since the nickel concentrations in three samples are between the TEL and the

PEL, the occurrence and/or severity of effects to benthic receptors is uncertain.

Zinc

Zinc concentrations exceeded the ESV and background value in two samples, with a maximum screening

HQ of 6.7 (Table 7-12). The zinc concentration in the middle sample (556M000703) was 144 mg/kg,

which only slightly exceeded the TEL of 124 mg/kg. The concentration in the north sample

(054M000103) was 826 mg/kg, which exceeded the 271 mg/kg PEL value. Thus, the data indicate

probable adverse effects to benthic receptors in the vicinity of this sample.

Other Inorganics

USEPA Region 4 does not have ESVs for aluminum, barium, cobalt, iron, manganese, selenium, and

vanadium, which were COPCs in Cooper River. Screening values for evaluating direct toxicity to marine

benthic receptors are sparse for these metals. NOAA’s SQuiRT tables provide a threshold effects level of
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130.1 mg/kg for barium in marine sediment (Buchman, 2008). The maximum barium in river sediment

was 85.7 mg/kg (Table 7-12), indicating negligible risk to benthic receptors for barium.

SQuiRT tables provide AETs of 18,000 mg/kg for aluminum, 10 mg/kg for cobalt, 220,000 mg/kg for iron,

260 mg/kg for manganese, 1.0 mg/kg for selenium, and 57 mg/kg for vanadium (Buchman, 2008). AETs

are not meant to be used as screening values, because toxicity might have been observed in some

samples at values below the AET, which is the concentration above which biological effects are expected

to occur. Nevertheless, it should be noted that concentrations of cobalt, iron, and selenium in all three

Cooper River samples did not exceed their respective AETs. Concentrations of aluminum, manganese,

and vanadium exceeded their respective AETs in samples 556M000503 and 556M000703. Vanadium

concentrations in these two samples (66 mg/kg and 80.1 mg/kg) only slightly exceeded the maximum

background concentration of 61 mg/kg.

Selenium was not detected in background samples, but MDLs for selenium in background samples

ranged from 1.2 to 3.3 mg/kg (Table 7-1), which exceeded the range of detected values in the Cooper

River of 0.65 to 0.77 mg/kg (Table 7-12). The NS&T/MW “high” value for selenium in coastal sediment is

0.92 mg/kg (Daskalakis and O’Connor, 1995); selenium concentrations in Cooper River were less than

this value. Daskalakis and O’Connor (1995) did not provide “high” values for the other six metals

discussed in this section.

In summary, sediment toxicity thresholds are limited for aluminum, cobalt, iron, manganese, selenium,

and vanadium, resulting in uncertainty regarding potential risks to benthic receptors posed by these

inorganics. However, selenium concentrations do not appear to be site-related, and instead are indicative

of regional conditions in the vicinity of Charleston Harbor. Concentrations of aluminum, manganese, and

vanadium in samples 556M000503 and 556M000703 exceeded their background values and their AETs,

which are concentrations above which adverse effects are could occur.

7.5.6.2 Potential Risks to Wildlife via the Food Chain

Bioaccumulative COPCs in Cooper River sediment consisted of 4,4’-DDD, Aroclor-1260, arsenic,

chromium, copper, lead, nickel, selenium, and zinc. Based on maximum detected concentrations and

conservative assumptions for body weights, food consumption, and sediment ingestion, food chain

NOAEL HQs for the mink and green heron exceeded 1.0 for arsenic, chromium, copper, lead, nickel, and

zinc (Table 7-13). Food chain NOAEL HQs in the average scenario (assuming an AUF of 1) exceeded

1.0 for copper (mink and green heron) and zinc (green heron), and the green heron LOAEL HQ exceeded

1.0 for copper (Table 7-14).
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The highest HQs were for copper, with a NOAEL HQ of 45 for the mink and 78 for the green heron

(Table 7-13); these HQs are based on the maximum copper concentration of 386 mg/kg in sample

054M000103 (Figure 4-3). The copper concentration was 148 mg/kg in sample 556M000703 and

43.5 mg/kg in 556M000503.

The food chain HQs in Table 7-13 and the food chain HQs exceeding 1 in Table 7-14 incorporate AUFs of

1.0, meaning the representative receptors are assumed to forage exclusively in the contaminated area

where samples were collected. Site-specific AUFs for the Cooper River samples cannot be estimated

using the same approach used for the Noisette and Shipyard data sets. Sample location E054M0001 is

approximately 2,000 feet from sample location E556M0007, which is about 3,000 feet from location

E556M0005 (Figures 1-4 and 4-3). Thus, the three Cooper River samples represent three discrete areas,

unlike the Noisette and Shipyard data sets, which each represent a single area. Another difference

between the Cooper River data set and the Noisette and Shipyard data sets is that two of the three river

sample locations (E556M007 and E556M0005) are in heavily industrialized areas where foraging by

piscivorous birds is uncommon, and foraging by piscivorous mammals is rare or non-existent.

Furthermore, samples from these two locations were collected in deep water (12 feet and 20 feet deep),

where there would be little or no exposure to sediment contaminants by piscivorous birds and mammals.

Because of the depth and surrounding industrial conditions, sediment contaminants at sample locations

E556M007 and E556M0005 do not pose significant risks to piscivorous birds and mammals.

Sample 054M000103, the most upstream of the three river samples, was in shallower water and in a less

industrialized area where exposure by piscivorous birds and mammals to sediment contaminants could

occur. Any estimated AUF associated with the sample from location E054M00001 is speculative,

especially since only a single sample was collected here, but as an example, if the contaminated area at

location E054M00001 is one acre in size, a mink AUF could be calculated as 1 acre ÷ 19 acres (see

Section 7.5.4.2), or 0.05. Similarly, an AUF for the green heron would be 1 acre ÷ 245 acres, or 0.004.

All HQs in Table 7-14 would be less than 1.0 using these AUFs.

As mentioned above, the water depth and surrounding industrial conditions prevent significant exposure

of piscivorous birds and mammals to sediment contaminants in benthic organisms at sample locations

E556M007 and E556M0005. With this in mind, an alternate approach to evaluating risks to piscivorous

receptors using the food chain model would be to use only the sediment data from sample 054M000103,

the sample in shallow water and in a less industrialized area where exposure by piscivorous birds and

mammals to sediment contaminants is more likely to occur. This sample was responsible for the

maximum Cooper River concentrations of COPCs such as copper, lead, nickel, and zinc (Table 4-6).

Using only the data from sample 054M000103, an AUF of 1, and conservative assumptions for body

weight, food consumption, and sediment ingestion, chemicals with food chain HQs greater than 1.0
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consisted of chromium, copper, lead, nickel, and zinc (Table 7-15). Note that the food chain HQ values

with an AUF of 1 in Table 7-15 for copper, lead, nickel, and zinc are the same as food chain HQ values in

Table 7-13, because Table 7-13 is based on maximum Cooper River sediment concentrations, which

were measured in sample 054M000103. Using the data from sample 054M000103, an AUF of 1, and

less conservative assumptions for body weight, food consumption, and sediment ingestion, chemicals

with food chain NOAEL HQs greater than 1.0 consisted of copper for the mink, and copper, lead, and zinc

for the green heron (Table 7-16). All HQs in Table 7-15 would be less than 1.0 using the AUFs discussed

in the preceding paragraph, except the mink NOAEL HQ for copper in the conservative scenario would be

45.4 x 0.05 = 2.3. All HQs in Table 7-16 would be less than 1.0 using the AUFs discussed in the previous

paragraph. A contaminated area of more than one acre at location E054M00001 would result in

proportionately higher HQs while a contaminated area of less than one acre would result in

proportionately lower HQs.

7.5.6.3 Summary and Conclusions

Concentrations of several chemicals in Cooper River sediment exceeded ecological screening values,

indicating potential risk to benthic receptors. PAHs pose potential risks to benthic invertebrates in sample

556M000503, the southernmost (farthest downstream) sample. Aroclor-1260 was detected only in

sample 054M000103, the northernmost (farthest upstream) sample. The Aroclor-1260 concentration

(94 μg/kg) is elevated relative to data collected from coastal US locations, and falls between the 

21.6 μg/kg TEL and the 189 μg/kg PEL, so the degree of potential risk is uncertain.   

Concentrations of copper, lead, and zinc exceeded their respective PEL values in one or two samples,

indicating probable adverse effects to benthic receptors. Specifically, copper concentrations exceeded

the PEL in samples 054M000103 and 556M000703, and concentrations of lead and zinc exceeded their

PELs in sample 054M000103. There is some uncertainty in the evaluation of potential risks posed by

some inorganics, especially aluminum, manganese, and vanadium due to the absence of toxicity

guidelines.

Bioaccumulative COPCs do not pose significant risks to piscivorous birds and mammals in the Cooper

River.

A factor for risk managers to consider is that Cooper River samples 054M000103, 556M000703 and

556M000503 are located in an industrial shipyard that is periodically dredged for ship traffic (see

Section 1.4). Dredged sediments from the shipyard at CNC are typically placed in an upland confined

disposal facility (CDF) on Clouter Island. Therefore, any potential ecological risk posed by sediment

contamination in the vicinity of these three samples will be mitigated by maintenance dredging. However,

some animals (especially birds) forage in the Clouter Island CDF, so contaminated dredge spoil from the
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vicinities of samples 054M000103, 556M000703 and 556M000503 could conceivably pose risks to birds

and mammals that forage in the Clouter Island CDF. Potential risks to foraging animals would be

reduced if contaminated dredge material that is deposited on Clouter Island is mixed with dredge spoil

from less-contaminated areas. This would have the effect of diluting concentrations of contaminants.

To evaluate the likelihood of dilution, copies of three documents were obtained that were prepared as part

of the USACE dredge permit application process. Portions of all three documents are included in

Appendix Q4. GEL (2010) presents sediment data collected from the vicinities of seven piers (Piers C, D,

F, H, S, T, and U). Piers C, D, F, and H correspond, roughly, to sample locations 054M0001 and

556M0007. Pier J is approximately 800 feet north (upstream) of sample location 556M0005. WPC

(2011) presents sediment data collected from the vicinities of six piers at the Veterans Terminal, which is

slightly south of sample location 556M0005. ANAMAR (2011) presents sediment data collected from the

vicinity of Pier P, which is approximately 3,000 feet downstream of sample location 556M0005. The

sediment data from GEL (2010), WPC (2011), and ANAMAR (2011), as well as the data from samples

054M000103, 556M000703 and 556M000503, are summarized in Table Q4-1 of Appendix Q4. Table

Q4-1 indicates that for most chemicals, concentrations in sediment samples collected for the dredge

permits were lower (often greatly so) than in samples 054M000103, 556M000703, and 556M000503.

Arsenic and chromium concentrations in samples 054M000103, 556M000703, and 556M000503

overlapped somewhat with samples collected for the dredge permits, but for other chemicals,

concentrations tended to be much less in samples collected for the dredge permits. PAHs, copper, lead,

and zinc were the COPCs of greatest concern in Cooper River samples collected for the RFI

(concentrations in one or more samples exceeded PEL values), and concentrations of these COPCs

were lower in samples collected for the dredge permits than in Cooper River samples 054M000103,

556M000703, and 556M000503 collected for the RFI. With this information in mind, it is likely that dredge

spoil from the vicinity of 054M0001, 556M0007, and 556M0005 would be diluted by sediments (dredge

spoil) from other (less contaminated) areas when dredge spoil is deposited on Clouter Island, and

therefore, exposure by ecological receptors to contaminated dredge spoil from the vicinities of sample

locations 054M0001, 556M0007, and 556M0005 would be mitigated by this dilution. Estimating final

concentrations (after dilution) of dredge spoil is beyond the scope of this study.

7.6 UNCERTAINTIES

Uncertainty is associated with all aspects of the ecological assessment methodology presented in the

preceding sections. Some uncertainties were discussed in Sections 7.5.4 through 7.5.6. This section

provides a summary of the uncertainties, and focuses on those that have not been previously discussed.

A notable uncertainty for the Zone J ecological risk assessment is the source of the sediment COPCs,

especially for the Cooper River data set. Most of the CNC waterfront along the Cooper River is
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industrialized, consisting of numerous piers and dry docks. CNC currently supports several private and

federal facilities that use the docks and piers, including Detyens Shipyards, Charleston International Port,

Charleston Shipbuilders, Inc., NOAA, and the U.S. Coast Guard. Concentrations of COPCs such as

PAHs could be related to discharges from vessels rather than contaminants associated with upland

SWMUs and AOCs at CNC.

Grain size was not measured in sediment samples collected in 2008. Sediment grain size is related to

water velocity; as velocity decreases, smaller particles settle out. Therefore, grain size indicates whether

samples were collected from areas where fine particles (clays and silts) have settled. Many contaminants

adhere to particle surfaces, so fine particles are likely to contain more contaminants per unit of mass, and

grain size can be an indicator whether samples were collected from areas of expected contamination. In

general, sediment in a depositional area will have more than 50 percent fines. The lack of grain size data

is not a significant shortcoming for the current Zone J evaluation. Previous studies at Zone J have

documented the fact that the five areas sampled in 2008 are areas of maximum sediment contamination.

Surface water samples were not collected concurrently with the sediment samples collected in 2008.

Because of wind action, tides, and currents, the surface waters of Zone J are mixed to some extent, and

less variability in contaminant concentrations among surface water samples would be expected.

Sediments integrate pollutants over time and often indicate a history of contamination to a greater extent

than surface water. Furthermore, evaluations of surface water samples collected during previous

investigations have indicated that surface water concentrations at Zone J are similar to surface water

concentrations throughout the harbor, and ecological risks posed by CNC-related chemicals in surface

water are negligible (see Section 4.0). Therefore, the BCT decided that sampling activities conducted in

2008 would not include surface water. The uncertainty resulting from the absence of current surface

water data is not significant in the ecological risk assessment.

Most sediment ESVs are not based on toxicity to reptiles and amphibians. As a result, there is

uncertainty regarding potential risks to reptiles and amphibians.

There is uncertainty involving potential cumulative toxicity when concentrations of multiple chemicals

exceed their ESVs. In Shipyard Creek for example, concentrations of several metals were highest in

sample 009M001703. Hazard indices for metals were not calculated since the toxic mechanisms of

metals are complex and it is difficult to ascertain the degree to which metals ”produce effects by the same

toxic mechanism” (USEPA, 1997c). In summary, the potential for cumulative toxicity to benthic receptors

exists in some sample locations at Zone J. The sample locations represent small areas, however.
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The potential for cumulative toxicity for wide-ranging receptors such as piscivorous birds and mammals

can be a concern, especially when data sets are evaluated separately, such as at Zone J. Nine samples

were collected at Zone J and were evaluated as three data sets of three samples each rather than one

data set of nine samples. Birds and mammals could be exposed to contaminants at multiple sample

locations. Nevertheless, the resulting uncertainty associated with the food chain HQs at Zone J is

believed to be minor since the nine samples represent a very small area relative to the home range or

foraging area of piscivorous birds and mammals.

There is no standard approach for calculating total PAH concentrations when some PAHs are not

detected, and uncertainty will exist if non-detected PAHs are assigned values of 0, one-half the reporting

limit, or any other commonly used value. In addition, there is no standard list of PAHs with which to

calculate total PAH concentrations. Total PAHs values were calculated using two methods for the Zone J

ecological risk assessment. In one method, total PAHs are the sum of detected PAH concentrations

(non-detected PAH compounds were ignored). In the second method, total PAHs were calculated as the

sum of concentrations of the 17 individual PAH compounds that were included in the laboratory analysis,

and one-half the sample specific MDL was to represent nondetected compounds. Due to the low MDLs

in the laboratory analyses, there was very little difference in the resulting calculations of total PAHs, so

the resulting uncertainty is minimal.

The choice of representative receptors for the food chain modeling results in some uncertainty. The

Cooper River at Zone J provides poor habitat for piscivorous birds and mammals, and the extent to which

such receptors utilize the area is uncertain. Under current habitat conditions, the food chain HQs for the

Cooper River data set are believed to overestimate risk to piscivorous birds and mammals.

Laboratory-derived NOAELs and LOAELs might not adequately represent toxicity thresholds for

piscivorous receptors under field conditions. In addition, NOAELs and LOAELs for species used in

toxicity tests and reported in the literature might not adequately represent toxicity thresholds for other

species. These uncertainties may overestimate or underestimate potential risks.

The chemical dose to piscivorous wildlife was calculated using an equation that incorporated ingestion

rates, body weights, and other factors. These factors were obtained from literature studies or predicted

using various equations. Ingestion rates and body weights vary between species, especially between

species inhabiting different areas.

Site-specific tissue samples from fish and benthic invertebrates were not collected as part of this

investigation. Therefore, chemical concentrations in tissues of these receptors were estimated using

BSAFs in order to obtain exposure point concentrations in food items of piscivorous receptors. These
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bioaccumulation factors were derived from the literature, and do not take into account site-specific factors

such as pH that can affect bioaccumulation. The estimated tissue concentrations of organic chemicals,

however, do incorporate lipid contents and sediment TOC into the estimation of chemical concentrations

in tissue. Even so, there are uncertainties as to the actual bioaccumulation of organic chemicals in tissue

samples.

Sediment ESVs used in the screening level ecological risk assessment were “screening values”

established by USEPA Region 4 (USEPA, 2001c). Some Region 4 sediment screening values are

“effects values” and some are contract laboratory program practical quantification limits (CLP PQLs)

(USEPA, 2001c). Specifically, if the CLP PQL is greater than the effects value, the CLP PQL is used as

the screening value. Following USEPA Region 4 guidance, the screening step uses the “screening

values” in Table 3 of USEPA (2001c). Effects values (e.g., TELs, ER-Ls) were used to evaluate COPCs

in the COPC Refinement Step of the Zone J ecological risk assessment, as per USEPA Region 4

guidance, so any uncertainty resulting from this methodology is minimal.

There is uncertainty in the likelihood of risk to benthic receptors when contaminant concentrations exceed

a particular toxicity threshold (such as a TEL) but are less than a probable effects threshold (such as a

PEL). A rough guide for determining the likelihood of risk is to examine whether a concentration slightly

exceeds the TEL or greatly exceeds the TEL; obviously, higher concentrations pose more risk than lower

concentrations. Nevertheless, is difficult to predict the occurrence and/or severity of effects of

concentrations between the TEL and the PEL.
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Chemical(2)
Range of 
Detected 
Values

Average 
Value(3)

Range of 
Nondetects(4) ESV

Inorganics (mg/kg)
Aluminum 1600-27000 10720 - NA 27000 19000 7700 1600 7900 4300 8300 14000 12000 5400
Arsenic 0.98-15 6.0 - 7.24 15  11 3.8 0.98 J 5.9 2.4 3.6 9 5.2 3.2
Barium 8.8-30 17.3 - NA 30 27 9.7 9.4 11 18 18 25 16 8.8
Calcium 3000-140000 26630 - NA 3100 16000 19000 3000 40000 6400 4800 140000 19000 15000
Chromium 4.5-56 21.8 - 52.3 56 42 16 4.5 17 10 15 21 23 13
Cobalt 0.49-8.4 3.2 - NA 7.4 8.4 1.8 0.49 J 2 1.2 J 1.9 3.4 3.9 1.3 J
Copper 1.1-16 7.5 - 18.7 7.7 16 5.9 1.1 J 4.3 3.2 5.9 15 13 2.4 J
Iron 1800-33000 11800 - NA 33000 22000 7900 1800 8900 5000 8600 14000 11000 5800
Lead 2.7-21 9.0 - 30.2 14 15 6.7 2.7 4.9 4.3 8.6 21 9.8 3.4
Magnesium 530-7100 3213 - NA 7100 6300 2200 530 2800 1600 2100 3900 3700 1900
Manganese 33-240 108 - NA 240 180 74 33 97 41 57 160 140 58
Mercury 0.0053-0.11 0.036 - 0.13 0.035 J 0.059 J 0.031 J 0.0053 J 0.016 J 0.018 J 0.034 0.11 0.045 0.0078 J
Nickel 1.1-15 6.2 - 15.9 15 12 J 5.2 J 1.1 J 4.8 J 2.4 J 4.6 J 6.9 J 6.9 J 3.2 J
Potassium 240-4200 1523 - NA 4200 2800 970 240 1200 690 1000 1800 1500 830
Selenium ND 0.9 1.2 - 3.3 NA 2.3 U 3.3 U 1.5 U 1.2 U 1.4 U 1.4 U 1.4 U 1.9 U 1.8 U 1.3 U
Sodium 2000-14000 6940 - NA 10000 14000 5100 2000 6400 4600 5300 9900 7900 4200
Thallium ND 1.3 1.8 - 4.7 NA 3.3 U 4.7 U 2.1 U 1.8 U 2.1 U 2.1 U 2.0 U 2.7 U 2.7 U 1.9 U
Vanadium 4.2-61 24.4 - NA 61 43 17 4.2 18 11 21 32 25 12
Zinc 9.7-64 35.8 - 124 53 64 25 9.7 21 18 40 60 43 24
Pesticides and PCBs (μg/kg)
4,4'-DDD ND 3.1 4.3 - 11 3.3 8.5 U 11 U 5.6 U 4.3 U 5.1 U 4.8 U 5.0 U 6.3 U 6.9 U 4.4 U
4,4'-DDE ND 3.1 4.3 - 11 3.3 8.5 U 11 U 5.6 U 4.3 U 5.1 U 4.8 U 5.0 U 6.3 U 6.9 U 4.4 U
4,4'-DDT ND 2.8 3.9 - 10 3.3 7.6 U 10 U 5 U 3.9 U 4.6 U 4.4 U 4.5 U 5.7 U 6.2 U 4.0 U
Dieldrin ND 3.6 5 - 13 3.3 9.9 U 13 U 6.5 U 5.0 U 5.9 U 5.6 U 5.9 U 7.4 U 8.0 U 5.2 U
PCB-1260 ND 66.4 92 - 240 33 180 U 240 U 120 U 92 U 110 U 100 U 110 U 130 U 150 U 95 U
Semivolatile Organic Compounds (μg/kg)
2-Methylnaphthalene ND 25 35 - 90 330 68 U 90 U 44 U 35 U 41 U 39 U 40 U 51 U 55 U 36 U
Acenaphthene ND 20 27 - 71 330 54 U 71 U 35 U 27 U 32 U 31 U 32 U 40 U 44 U 28 U
Acenaphthylene 69 23 24 - 64 330 48 U 64 U 31 U 24 U 29 U 27 U 29 U 36 U 69 J 25 U
Anthracene 88 30 33 - 86 330 65 U 86 U 43 U 33 U 39 U 37 U 39 U 48 U 88 J 34 U
Benzo[a]anthracene 230 52 45 - 120 330 87 U 120 U 57 U 45 U 53 U 50 U 52 U 65 U 230 J 46 U
Benzo[a]pyrene 140-380 68 27 - 71 330 54 U 71 U 35 U 27 U 32 U 31 U 32 U 140 J 380 J 28 U
Benzo[b]fluoranthene 170-420 80 37 - 98 NA 73 U 98 U 48 U 37 U 44 U 42 U 44 U 170 J 420 J 38 U
Benzo[g,h,i]perylene 69-200 46 33 - 86 NA 65 U 86 U 43 U 33 U 39 U 37 U 39 U 69 J 200 J 34 U
Benzo[k]fluoranthene 140-330 77 52 - 140 NA 100 U 140 U 67 U 52 U 61 U 58 U 60 U 140 J 330 J 53 U
Bis(2-ethylhexyl)phthalate 58-180 83 61 - 80 182 140 J 170 J 70 U 58 J 65 U 61 U 65 J 80 U 180 J 81 J
Chrysene 94-120 73 36 - 71 330 71 U 94 J 46 U 36 U 42 U 40 U 42 U 120 J 360 J 37 U
Dibenz(a,h)anthracene ND 25 35 - 90 330 78 U 90 U 44 U 35 U 41 U 39 U 40 U 51 U 55 U 36 U
Fluoranthene 52-380 71 37 - 73 330 73 U 110 J 48 U 37 U 52 J 42 U 44 U 55 U 380 J 38 U
Fluorene ND 23 32 - 83 330 62 U 83 U 41 U 32 U 37 U 36 U 37 U 46 U 50 U 33 U
Indeno[1,2,3-cd]pyrene 61-190 46 37 - 98 NA 73 U 98 U 48 U 37 U 44 U 42 U 44 U 61 J 190 J 38 U
Naphthalene ND 20 27 - 71 330 54 U 71 U 35 U 27 U 32 U 31 U 32 U 40 U 44 U 28 U
Phenanthrene ND 30 42 - 110 330 82 U 110 U 54 U 42 U 49 U 47 U 49 U 61 U 66 U 43 U
Pyrene 50-510 89 29 - 56 330 56 U 170 J 37 U 29 U 50 J 32 U 34 U 52 J 510 J 30 U
Total PAHs (detects only)(5) - 438.5 27 - 140 1684 - 374 - - 102 - - 752 3157 -
Total PAHs (ND=½ MDL)(6) - 796.6 27 - 140 1684 581.5 1013 378 294 409.5 330.5 344.5 998.5 3314 302.5
Notes
ESV: Ecological screening value.
NA: Ecological screening value not available.
ND: Not detected in background samples.
U: Non Detect; U values shown here are method detection limits (MDLs); see footnote #1. 
J:  Estimated value; the analyte was positively identified but its concentration was less than the reporting limit (RL) but greater than MDL.   
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(1)  Data are from Table 3-1 of Spectra Tech (2006) except U values shown here are MDLs from Appendix A of the Spectra Tech (2006) report; U values in Table 3-1 of Spectra Tech (2006) are RLs. 

(3)  Average of all samples calculated using ½ the sample specific MDL for nondetected samples.
(4) Sample-specific MDLs in nondetect samples.
(5) Total PAHs = the sum of detected concentrations of individual PAH compounds (non-detected compounds ignored).
(6) Total PAHs = the sum of concentrations of individual PAH compounds using ½ the sample specific MDL to represent nondetected compounds.

(2)  Chemicals in this table are those detected in Zone J samples collected in April 2008, except that 4,4'-DDT was not detected in Zone J samples in 2008; 4,4'-DDT is included here to indicate sample-specific MDLs 
of this compound . See Table 3-1 of Spectra Tech (2006) and Appendix A of Spectra Tech (2006) for full background analytical dataset.  
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Minimum Maximum
Semivolatile Organic Compounds (μg/kg)
2-METHYLNAPHTHALENE 1/3 16 16 JNOIM0011 19 - 27 ND 330 0.05 No BSV
ACENAPHTHENE 1/3 18 18 JNOIM0004 7.1 - 14 ND 330 0.05 No BSV
ACENAPHTHYLENE 3/3 15 34 JNOIM0004 - 45.1 330 0.1 No BSV
ANTHRACENE 3/3 58 170 JNOIM0012 - 60 330 0.5 No BSV
BENZO(A)ANTHRACENE 3/3 460 810 JNOIM0012 - 103.5 330 2.5 Yes ASV & ABG
BENZO(A)PYRENE 3/3 330 540 JNOIM0012 - 135 330 1.6 Yes ASV & ABG
BENZO(B)FLUORANTHENE 3/3 790 1200 JNOIM0004 - 160.4 NA NA Yes ABG
BENZO(G,H,I)PERYLENE 3/3 150 250 JNOIM0012 - 91.4 NA NA Yes ABG
BENZO(K)FLUORANTHENE 3/3 170 380 JNOIM0012 - 153.1 NA NA Yes ABG
BIS(2-ETHYLHEXYL)PHTHALATE 1/3 240 240 JNOIM0011 16 - 23 166.4 182 1.3 Yes ASV & ABG
CHRYSENE 3/3 390 690 JNOIM0012 - 146.2 330 2.1 Yes ASV & ABG
DIBENZO(A,H)ANTHRACENE 1/3 76 76 JNOIM0012 18 - 37 ND 330 0.2 No BSV
FLUORANTHENE 3/3 720 1500 JNOIM0012 - 142.1 330 4.5 Yes ASV & ABG
FLUORENE 3/3 11 30 JNOIM0012 - ND 330 0.1 No BSV
INDENO(1,2,3-CD)PYRENE 3/3 170 260 JNOIM0012 - 92.6 NA NA Yes ABG
PHENANTHRENE 3/3 160 370 JNOIM0012 - ND 330 1.1 Yes ASV
PYRENE 3/3 770 1200 JNOIM0004 - 178.2 330 3.6 Yes ASV & ABG
TOTAL PAHs (detects only)(6) 3/3 4210 7414 JNOIM0012 - 877 1684 4.4 Yes ASV & ABG
TOTAL PAHs (ND = ½ MDL)(7) 3/3 4230 7464 JNOIM0012 - 1593 1684 4.4 Yes ASV & ABG
Pesticides/PCBs (μg/kg)
4,4'-DDD 3/3 2.8 6 JNOIM0012 - ND 3.3 1.8 Yes ASV
4,4'-DDE 1/3 3.6 3.6 JNOIM0011 0.69 - 0.93 ND 3.3 1.1 Yes ASV
TOTAL DDT 3/3 3.8 6.4 JNOIM0011 - - 3.3 1.9 Yes ASV
Inorganics (mg/kg)
ALUMINUM 3/3 6540 14000 JNOIM0012 - 21440 NA NA No BBG
ARSENIC 3/3 5 9.2 JNOIM0012 - 12.0 7.24 1.3 No BBG
BARIUM 3/3 8.5 22.1 JNOIM0012 - 34.6 NA NA No BBG
CALCIUM 3/3 5330 47700 JNOIM0004 - 53260 NA NA No Nutrient
CHROMIUM 1/3 27 27 JNOIM0012 0.03 43.5 52.3 0.5 No BSV
COBALT 2/3 2.8 4.1 JNOIM0012 0.02 6.4 NA NA No BBG
COPPER 3/3 10.3 42.8 JNOIM0012 - 14.9 18.7 2.3 Yes ASV & ABG
IRON 3/3 6310 11900 JNOIM0012 - 23600 NA NA No BBG
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TABLE 7-2

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN
NOISETTE CREEK SEDIMENT

ZONE J
CHARLESTON NAVAL COMPLEX

NORTH CHARLESTON, SOUTH CAROLINA
PAGE 2 OF 2

Minimum Maximum
Chemical Frequency 

of Detection

Location of 
Maximum 

Concentration

Background 
Value(3)

Range of Detected 
Concentrations(1) Range of 

Nondetects(2)
Hazard 

Quotient (4)

Ecological 
Screening 

Value

COPC 
(Yes/No)

Rationale for 
COPC 

Selection (5)

LEAD 3/3 10.9 28.9 JNOIM0012 - 18.1 30.2 0.96 No BSV
MAGNESIUM 3/3 1600 2700 JNOIM0012 - 6426 NA NA No Nutrient
MANGANESE 3/3 39.4 78.5 JNOIM0012 - 216 NA NA No BBG
MERCURY 3/3 0.05 1.1 JNOIM0012 - 0.07 0.13 8.5 Yes ASV & ABG
NICKEL 3/3 3.5 8.3 JNOIM0012 - 12.4 15.9 0.5 No BSV
POTASSIUM 3/3 661 1300 JNOIM0012 - 3046 NA NA No Nutrient
SELENIUM 2/3 0.23 0.32 JNOIM0012 0.19 ND NA NA Yes ESV & BG NA
SODIUM 3/3 4350 6940 JNOIM0012 - 13880 NA NA No Nutrient
THALLIUM 1/3 0.19 0.19 JNOIM0004 0.17 - 0.23 ND NA NA Yes ESV & BG NA
VANADIUM 3/3 11.4 21.8 JNOIM0012 - 48.8 NA NA No BBG
ZINC 3/3 29.7 158 JNOIM0012 - 71.5 124 1.3 Yes ASV & ABG

Footnotes:
NA: Ecological screening value not available. 
(1) Sample NOIM0012 and its duplicate were considered as two separate samples when determining the minimum and maximum concentrations, but as one sample 
     when determining the frequency of detection.
(2) Sample-specific method detection limits. 
(3) Twice the average concentration in sediment samples collected from 10 reference locations in Charleston Harbor (Spectra Tech 2006); ND indicates that 
      the analyte was not detected in any of the 10 reference samples.
(4) Hazard quotient = maximum detected concentration ÷ ecological screening value.
(5) COPC rationale codes: 
  For selection as a COPC:
    ASV & ABG: Maximum detected concentration exceeded the ecological screening value and exceeded the background value (background defined in footnote 3). 
    ASV: Maximum detected concentration exceeded the ecological screening value; analyte was not detected in any of 10 reference samples. 
    ABG: Maximum detected concentration exceeded the background value, and ecological screening value not available.
    ESV & BG NA: Ecological screening value not available and analyte was not detected in any of 10 reference samples. 
  For elimination as a COPC:
    BSV: Maximum detected concentration was equal to or less than the ecological screening value.
    BBG: Maximum detected concentration was less than the background value.
    Nutrient: Calcium, magnesium, potassium, and sodium are nutrients that were not considered to be COPCs.  



TABLE 7-3

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN
SHIPYARD CREEK SEDIMENT

ZONE J
CHARLESTON NAVAL COMPLEX

NORTH CHARLESTON, SOUTH CAROLINA
PAGE 1 OF 2

Minimum Maximum
Semivolatile Organic Compounds (μg/kg)
2-METHYLNAPHTHALENE 3/3 18 30 009M001703 - ND 330 0.09 No BSV
ACENAPHTHENE 3/3 9.6 44 009M000403 - ND 330 0.1 No BSV
ACENAPHTHYLENE 3/3 20 56 009M001703 - 45.1 330 0.2 No BSV
ANTHRACENE 3/3 48 110 009M000403 - 60 330 0.3 No BSV
BENZO(A)ANTHRACENE 3/3 260 580 009M001703 - 103.5 330 1.8 Yes ASV & ABG
BENZO(A)PYRENE 3/3 170 560 009M001703 - 135 330 1.7 Yes ASV & ABG
BENZO(B)FLUORANTHENE 3/3 460 1500 009M001703 - 160.4 NA NA Yes ABG
BENZO(G,H,I)PERYLENE 3/3 99 330 009M001703 - 91.4 NA NA Yes ABG
BENZO(K)FLUORANTHENE 3/3 100 400 009M001703 - 153.1 NA NA Yes ABG
BIS(2-ETHYLHEXYL)PHTHALATE 3/3 540 750 009M001603 - 166.4 182 4.1 Yes ASV & ABG
CHRYSENE 3/3 190 560 009M001703 - 146.2 330 1.7 Yes ASV & ABG
FLUORANTHENE 3/3 370 860 009M001703 - 142.1 330 2.6 Yes ASV & ABG
FLUORENE 3/3 13 33 009M000403 - ND 330 0.1 No BSV
INDENO(1,2,3-CD)PYRENE 3/3 100 320 009M001703 - 92.6 NA NA Yes ABG
NAPHTHALENE 1/3 7.5 7.5 009M001603 13 - 16 ND 330 0.02 No BSV
PHENANTHRENE 3/3 90 280 009M000403 - ND 330 0.8 No BSV
PYRENE 3/3 620 1200 009M000403 - 178.2 330 3.6 Yes ASV & ABG
TOTAL PAHs (detects only)(5) 3/3 2579 6426 009M001703 - 877 1684 3.8 Yes ASV & ABG
TOTAL PAHs (ND = ½ MDL)(6) 3/3 2586 6447 009M001703 - 1593 1684 3.8 Yes ASV & ABG
Pesticides/PCBs (μg/kg)
4,4'-DDE 3/3 6.6 25 009M001603 - ND 3.3 7.6 Yes ASV
AROCLOR-1260 3/3 150 210 009M001603 - ND 33(7) 6.4 Yes ASV
DIELDRIN 1/3 9.1 9.1 009M000403 1.3 - 1.4 ND 3.3 2.8 Yes ASV
Inorganics (mg/kg)
ALUMINUM 3/3 12700 32900 009M001703 - 21440 NA NA Yes ABG
ARSENIC 3/3 6.9 19.8 009M001703 - 12.0 7.24 2.7 Yes ASV & ABG
BARIUM 3/3 44.1 86.6 009M001703 - 34.6 NA NA Yes ABG
CALCIUM 3/3 24800 37200 009M001703 - 53260 NA NA No Nutrient
CHROMIUM 3/3 89.5 336 009M001703 - 43.5 52.3 6.4 Yes ASV & ABG
COBALT 3/3 2.5 7.4 009M001703 - 6.4 NA NA Yes ABG
COPPER 3/3 56.4 133 009M001703 - 14.9 18.7 7.1 Yes ASV & ABG
IRON 3/3 11800 33900 009M001703 - 23600 NA NA Yes ABG
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TABLE 7-3

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN
SHIPYARD CREEK SEDIMENT

ZONE J
CHARLESTON NAVAL COMPLEX

NORTH CHARLESTON, SOUTH CAROLINA
PAGE 2 OF 2

Minimum Maximum
Chemical

Frequency 
of 

Detection

Range of Detected 
Concentrations

Location of 
Maximum 

Concentration

COPC 
(Yes/No)

Rationale for 
COPC 

Selection (4)

Ecological 
Screening 

Value

Hazard 
Quotient (3)

Range of 
Nondetects(1)

Background 
Value(2)

LEAD 3/3 55.7 142 009M001703 - 18.1 30.2 4.7 Yes ASV & ABG
MAGNESIUM 3/3 3230 9300 009M001703 - 6426 NA NA No Nutrient
MANGANESE 3/3 78.3 201 009M001703 - 216 NA NA No BBG
MERCURY 3/3 0.22 0.45 009M000403 - 0.07 0.13 3.5 Yes ASV & ABG
NICKEL 3/3 12.3 32.8 009M001703 - 12.4 15.9 2.1 Yes ASV & ABG
POTASSIUM 3/3 1280 3540 009M001703 - 3046 NA NA No Nutrient
SELENIUM 3/3 0.53 0.89 009M001603 - ND NA NA Yes ESV & BG NA
SODIUM 3/3 5700 16400 009M001703 - 13880 NA NA No Nutrient
THALLIUM 2/3 0.28 0.42 009M001603 0.38 ND NA NA Yes ESV & BG NA
VANADIUM 3/3 22.6 62.2 009M001703 - 48.8 NA NA Yes ABG
ZINC 3/3 150 494 009M001703 - 71.5 124 4.0 Yes ASV & ABG

Footnotes:
NA: Ecological screening value not available. 
(1) Sample-specific method detection limits. 
(2) Twice the average concentration in sediment samples collected from 10 reference locations in Charleston Harbor (Spectra Tech 2006); ND indicates that 
      the analyte was not detected in any of the 10 reference samples.
(3) Hazard quotient = maximum detected concentration ÷ ecological screening value
(4) COPC rationale codes: 
   For selection as a COPC:
    ASV & ABG: Maximum detected concentration exceeded the ecological screening value and exceeded the background value (background defined in footnote 2). 
    ASV: Maximum detected concentration exceeded the ecological screening value; analyte was not detected in any of 10 reference samples. 
    ABG: Maximum detected concentration exceeded the background value, and ecological screening value not available.
    ESV & BG NA: Ecological screening value not available and analyte was not detected in any of 10 reference samples. 
   For elimination as a COPC:
    BSV: Maximum detected concentration was equal to or less than the ecological screening value.
    BBG: Maximum detected concentration was less than the background value.
    Nutrient: Calcium, magnesium, potassium, and sodium are nutrients that were not considered to be COPCs.  
(5) Total PAHs = the sum of detected concentrations of individual PAH compounds (non-detected compounds ignored).
(6) Total PAHs = the sum of concentrations of individual PAH compounds using ½ the sample specific MDL to represent nondetected compounds.
(7) ESV for total PCBs.



TABLE 7-4

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN
COOPER RIVER SEDIMENT

ZONE J
CHARLESTON NAVAL COMPLEX

NORTH CHARLESTON, SOUTH CAROLINA
PAGE 1 OF 2

Minimum Maximum
Semivolatile Organic Compounds (μg/kg)
2-METHYLNAPHTHALENE 1/3 5.2 5.2 054M000103 46 - 580 ND 330 0.02 No BSV
ACENAPHTHENE 2/3 7 1400 556M000503 24 ND 330 4.2 Yes ASV
ACENAPHTHYLENE 2/3 3.9 72 556M000703 280 45.1 330 0.2 No BSV
ANTHRACENE 3/3 64 2400 556M000503 - 60 330 7.3 Yes ASV & ABG
BENZO(A)ANTHRACENE 3/3 190 5800 556M000503 - 103.5 330 17.6 Yes ASV & ABG
BENZO(A)PYRENE 3/3 120 2500 556M000503 - 135 330 7.6 Yes ASV & ABG
BENZO(B)FLUORANTHENE 3/3 250 5400 556M000503 - 160.4 NA NA Yes ABG
BENZO(G,H,I)PERYLENE 3/3 51 780 556M000503 - 91.4 NA NA Yes ABG
BENZO(K)FLUORANTHENE 3/3 82 1200 556M000503 - 153.1 NA NA Yes ABG
CHRYSENE 3/3 170 5100 556M000503 - 146.2 330 15.5 Yes ASV & ABG
DIBENZO(A,H)ANTHRACENE 2/3 11 68 556M000703 780 ND 330 0.2 No BSV
FLUORANTHENE 3/3 330 41000 556M000503 - 142.1 330 124.2 Yes ASV & ABG
FLUORENE 2/3 14 2200 556M000503 27 ND 330 6.7 Yes ASV
INDENO(1,2,3-CD)PYRENE 2/3 50 280 556M000703 910 92.6 NA NA Yes ABG
NAPHTHALENE 1/3 2.7 2.7 054M000103 30 - 370 ND 330 0.01 No BSV
PHENANTHRENE 3/3 97 18000 556M000503 - ND 330 54.5 Yes ASV
PYRENE 3/3 300 26000 556M000503 - 178.2 330 78.8 Yes ASV & ABG
TOTAL PAHs (detects only)(5) 3/3 1761 111780 556M000503 - 877 1684 66.4 Yes ASV & ABG
TOTAL PAHs (ND = ½ MDL)(6) 3/3 1761 113240 556M000503 - 1593 1684 67.2 Yes ASV & ABG
Pesticides/PCBs (μg/kg)
4,4'-DDD 1/3 4.8 4.8 556M000503 0.73 - 2.4 ND 3.3 1.5 Yes ASV
AROCLOR-1260 1/3 94 94 054M000103 29 ND 33(7) 2.8 Yes ASV
Inorganics (mg/kg)
ALUMINUM 3/3 5900 47700 556M000503 - 21440 NA NA Yes ABG
ARSENIC 3/3 2.1 20.5 556M000503 - 12.0 7.24 2.8 Yes ASV & ABG
BARIUM 3/3 44.6 85.7 054M000103 - 34.6 NA NA Yes ABG
CALCIUM 3/3 9330 31200 556M000703 - 53260 NA NA No Nutrient
CHROMIUM 3/3 37 68.4 556M000503 - 43.5 52.3 1.3 Yes ASV & ABG
COBALT 3/3 8.4 10 054M000103 - 6.4 NA NA Yes ABG
COPPER 3/3 43.5 386 054M000103 - 14.9 18.7 20.6 Yes ASV & ABG
IRON 3/3 10200 36700 556M000503 - 23600 NA NA Yes ABG
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TABLE 7-4

ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN
COOPER RIVER SEDIMENT

ZONE J
CHARLESTON NAVAL COMPLEX

NORTH CHARLESTON, SOUTH CAROLINA
PAGE 2 OF 2

Minimum Maximum

COPC 
(Yes/No)

Rationale for 
COPC 

Selection (4)

Background 
Value(2)Chemical
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of 

Detection

Range of Detected 
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Screening 
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LEAD 3/3 21 147 054M000103 - 18.1 30.2 4.9 Yes ASV & ABG
MAGNESIUM 3/3 2040 10600 556M000503 - 6426 NA NA No Nutrient
MANGANESE 3/3 196 494 556M000503 - 216 NA NA Yes ABG
MERCURY 3/3 0.06 0.11 054M000103 - 0.07 0.13 0.8 No BSV
NICKEL 3/3 20 32.6 054M000103 - 12.4 15.9 2.1 Yes ASV & ABG
POTASSIUM 3/3 634 4540 556M000503 - 3046 NA NA No Nutrient
SELENIUM 2/3 0.65 0.77 556M000703 0.14 ND NA NA Yes ESV & BG NA
SODIUM 3/3 2220 25300 556M000703 - 13880 NA NA No Nutrient
VANADIUM 3/3 5 80.1 556M000503 - 48.8 NA NA Yes ABG
ZINC 3/3 95.8 826 054M000103 - 71.5 124 6.7 Yes ASV & ABG

Footnotes:
NA: Ecological screening value not available. 
(1) Sample-specific method detection limits. 
(2) Twice the average concentration in sediment samples collected from 10 reference locations in Charleston Harbor (Spectra Tech 2006); ND indicates that 
      the analyte was not detected in any of the 10 reference samples.
(3) Hazard quotient = maximum detected concentration ÷ ecological screening value.
(4) COPC rationale codes: 
   For selection as a COPC:
    ASV & ABG: Maximum detected concentration exceeded the ecological screening value and exceeded the background value (background defined in footnote 2). 
    ASV: Maximum detected concentration exceeded the ecological screening value; analyte was not detected in any of 10 reference samples. 
    ABG: Maximum detected concentration exceeded the background value, and ecological screening value not available.
    ESV & BG NA: Ecological screening value not available and analyte was not detected in any of 10 reference samples. 
   For elimination as a COPC:
    BSV: Maximum detected concentration was equal to or less than the ecological screening value.
    Nutrient: Calcium, magnesium, potassium, and sodium are nutrients that were not considered to be COPCs.  
(5) Total PAHs = the sum of detected concentrations of individual PAH compounds (non-detected compounds ignored).
(6) Total PAHs = the sum of concentrations of individual PAH compounds using ½ the sample specific MDL to represent nondetected compounds.
(7) ESV for total PCBs.



TABLE 7-5

TOTAL PAH CONCENTRATIONS ON AN ORGANIC CARBON BASIS
ZONE J 

CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Noisette Creek  
NOIM000403 6164 32000 193
NOIM001103 4230 37000 114
NOIM001203 7464 25000 299
NOIM001203-Dup 6612 26000 254
Shipyard Creek
009M000403 5360 47000 114
009M001603 2586 58000 45
009M001703 6447 91000 71
Cooper River
054M000103 1761 7100 248
556M000503 113240 46000 2462
556M000703 8824 56000 158
Footnotes:

Total Organic 
Carbon 
(mg/kg)

Sample
Total PAHs (μg/g 

Organic Carbon)(2)

Total PAHs 
(μg/kg dry 
weight)(1) 

(1)  Total PAHs = the sum of concentrations of 17 individual compounds, using 
½ the sample specific method detection limit (MDL) for non-detected 
compounds.
(2)  Calculated as total PAH concentration (μg/kg dry wt) ÷ total organic carbon 
(mg/kg), then multiplying by 1000 to convert to μg/g. 



TABLE 7-6

DATA SUMMARY FOR ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN
NOISETTE CREEK SEDIMENT

ZONE J
CHARLESTON NAVAL COMPLEX

NORTH CHARLESTON, SOUTH CAROLINA

Min. Max.
Semivolatile Organic Compounds (μg/kg)
BENZO(A)ANTHRACENE 3/3 460 810 JNOIM0012 - 650 103.5 330 2.5 3 - 3
BENZO(A)PYRENE 3/3 330 540 JNOIM0012 - 455 135 330 1.6 3 - 3
BENZO(B)FLUORANTHENE 3/3 790 1200 JNOIM0004 - 1047 160.4 NA NA 3 - -
BENZO(G,H,I)PERYLENE 3/3 150 250 JNOIM0012 - 198 91.4 NA NA 3 - -
BENZO(K)FLUORANTHENE 3/3 170 380 JNOIM0012 - 273 153.1 NA NA 3 - -
BIS(2-ETHYLHEXYL)PHTHALATE 1/3 240 240 JNOIM0011 16 - 23 87 166.4 182 1.3 1 0 1
CHRYSENE 3/3 390 690 JNOIM0012 - 527 146.2 330 2.1 3 - 3
FLUORANTHENE 3/3 720 1500 JNOIM0012 - 1023 142.1 330 4.5 3 - 3
INDENO(1,2,3-CD)PYRENE 3/3 170 260 JNOIM0012 - 215 92.6 NA NA 3 - -
PHENANTHRENE 3/3 160 370 JNOIM0012 - 203 ND 330 1.1 - - 0(7)

PYRENE 3/3 770 1200 JNOIM0004 - 1023 178.2 330 3.6 3 - 3
TOTAL PAHs (detects only)(8) 3/3 4210 7414 JNOIM0012 - 5792 877 1684 4.4 3 - 3
TOTAL PAHs (ND = ½ MDL)(9) 3/3 4230 7464 JNOIM0012 - 5811 1593 1684 4.4 3 - 3
Pesticides/PCBs (μg/kg)
4,4'-DDD 3/3 2.8 6 JNOIM0012 - 4.2 ND 3.3 1.8 - - 2
4,4'-DDE 1/3 3.6 3.6 JNOIM0011 0.69 - 0.93 1.4 ND 3.3 1.1 - 0 1
TOTAL DDT 3/3 3.8 6.4 JNOIM0011 - 5.4 - 3.3 1.9 - - 3
Inorganics (mg/kg)
COPPER 3/3 10.3 42.8 JNOIM0012 - 23.3 14.9 18.7 2.3 2 - 2
MERCURY 3/3 0.05 1.1 JNOIM0012 - 0.24 0.07 0.13 8.5 1 - 1
SELENIUM 2/3 0.23 0.32 JNOIM0012 0.19 0.21 ND NA NA - - -
THALLIUM 1/3 0.19 0.19 JNOIM0004 0.17 - 0.23 0.13 ND NA NA - - -
ZINC 3/3 29.7 158 JNOIM0012 - 75.6 71.5 124 1.3 2 - 0(7)

Footnotes:
FOD: Frequency of detection
ESV: Ecological screening value 
NA: Ecological screening value not available. 
(1) Sample NOIM0012 and its duplicate were considered as one sample. 
(2) Sample NOIM0012 and its duplicate were considered as two separate samples when determining the minimum and maximum concentrations. 
(3) Sample-specific method detection limits in non-detect samples. 
(4) Average of all samples calculated using ½ the sample-specific method detection limit for nondetected samples.
(5) Twice the average concentration in sediment samples collected from 10 reference locations in Charleston Harbor (Spectra Tech 2006); ND indicates that the analyte
     was not detected in any of the 10 reference samples.
(6) Hazard quotient (HQ) = maximum detected concentration ÷ ecological screening value.
(7) Detected concentrations exceeded the ESV in sample NOIM0012 but were less than the ESV in the duplicate sample and in the average of the sample and duplicate. 
(8) Total PAHs = the sum of detected concentrations of individual PAH compounds (non-detected compounds ignored).
(9) Total PAHs = the sum of concentrations of individual PAH compounds using ½ the sample specific MDL to represent nondetected compounds.
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Mink Mink Green Heron Green Heron
HQNOAEL HQLOAEL HQNOAEL HQLOAEL

Pesticides
4,4'-DDD 0.006 0.0002 0.005 0.0004
4,4'-DDE 0.1 0.002 0.1 0.01
Total DDT 0.2 0.004 0.1 0.01

Copper 5.0 0.3 8.7 1.0
Mercury 12.6 2.5 77.8 7.8
Selenium 0.3 0.1 0.2 0.1
Zinc 2.0 0.5 2.8 1.1

Notes:
Cells are shaded if the HQ is greater than 1.0.
HQ - Ecological Hazard Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level

TABLE 7-7

Inorganics

FOOD CHAIN MODEL - ECOLOGICAL HAZARD QUOTIENTS
PISCIVOROUS RECEPTORS -  CONSERVATIVE SCENARIO

NOISETTE CREEK - ZONE J 

NORTH CHARLESTON, SOUTH CAROLINA
CHARLESTON NAVAL COMPLEX

Chemical



Mink Mink Green Heron Green Heron Green Heron
HQNOAEL

(1) HQLOAEL
(1) HQNOAEL

(1) HQNOAEL
(2) HQLOAEL

(1)

Pesticides
4,4'-DDD 0.001 0.00003 0.003 - 0.0002
4,4'-DDE 0.01 0.0003 0.03 - 0.002
Total DDT 0.04 0.001 0.1 - 0.01
Inorganics
Copper 0.3 0.02 1.3 0.04 0.2
Mercury 0.4 0.1 6.3 0.2 0.6
Selenium 0.1 0.01 0.1 - 0.04
Zinc 0.1 0.02 0.3 - 0.1

Notes:
Cells are shaded if the HQ is greater than 1.0.
HQ - Ecological Hazard Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level
(1) HQs in this column incorporate an area use factor (AUF; the ratio of the contaminated
     area to the area used by the animal) of 1.  Thus, the HQs in this column are based on 
     the assumption that the representative receptors forage exclusively in the contaminated
     area where samples were collected. 
(2) HQs in this column were calculated using a site-specific green heron AUF of 0.033 (see
     fourth paragraph of Section 7.5.4.2).  Example for mercury HQNOAEL: 6.3 × 0.033 = 0.2.
     HQs are shown in this column only for chemicals with HQs greater than 1 in the preceding column.

Chemical

TABLE 7-8

FOOD CHAIN MODEL - ECOLOGICAL HAZARD QUOTIENTS
PISCIVOROUS RECEPTORS -  AVERAGE SCENARIO

NOISETTE CREEK - ZONE J
CHARLESTON NAVAL COMPLEX

NORTH CHARLESTON, SOUTH CAROLINA



TABLE 7-9

DATA SUMMARY FOR ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN
SHIPYARD CREEK SEDIMENT

ZONE J
CHARLESTON NAVAL COMPLEX

NORTH CHARLESTON, SOUTH CAROLINA

Min. Max.
Semivolatile Organic Compounds (μg/kg)
BENZO(A)ANTHRACENE 3/3 260 580 009M001703 - 443 103.5 330 1.8 3 - 2
BENZO(A)PYRENE 3/3 170 560 009M001703 - 383 135 330 1.7 3 - 2
BENZO(B)FLUORANTHENE 3/3 460 1500 009M001703 - 970 160.4 NA NA 3 - -
BENZO(G,H,I)PERYLENE 3/3 99 330 009M001703 - 210 91.4 NA NA 3 - -
BENZO(K)FLUORANTHENE 3/3 100 400 009M001703 - 233 153.1 NA NA 2 - -
BIS(2-ETHYLHEXYL)PHTHALATE 3/3 540 750 009M001603 - 640 166.4 182 4.1 3 - 3
CHRYSENE 3/3 190 560 009M001703 - 370 146.2 330 1.7 3 - 2
FLUORANTHENE 3/3 370 860 009M001703 - 683 142.1 330 2.6 3 - 3
INDENO(1,2,3-CD)PYRENE 3/3 100 320 009M001703 - 200 92.6 NA NA 3 - -
PYRENE 3/3 620 1200 009M000403 - 940 178.2 330 3.6 3 - 3
TOTAL PAHs (detects only)(5) 3/3 2579 6426 009M001703 - 4780 877 1684 3.8 3 - 3
TOTAL PAHs (ND = ½ MDL)(6) 3/3 2586 6447 009M001703 - 4798 1593 1684 3.8 3 - 3
Pesticides/PCBs (μg/kg)
4,4'-DDE 3/3 6.6 25 009M001603 - 14.5 ND 3.3 7.6 - - 3
AROCLOR-1260 3/3 150 210 009M001603 - 187 ND 33(7) 6.4 - - 3
DIELDRIN 1/3 9.1 9.1 009M000403 1.3 - 1.4 3.5 ND 3.3 2.8 - 0 1
Inorganics (mg/kg)
ALUMINUM 3/3 12700 32900 009M001703 - 23667 21440 NA NA 2 - -
ARSENIC 3/3 6.9 19.8 009M001703 - 12.9 12.0 7.24 2.7 1 - 2
BARIUM 3/3 44.1 86.6 009M001703 - 60.5 34.6 NA NA 3 - -
CHROMIUM 3/3 89.5 336 009M001703 - 214.8 43.5 52.3 6.4 3 - 3
COBALT 3/3 2.5 7.4 009M001703 - 4.8 6.4 NA NA 1 - -
COPPER 3/3 56.4 133 009M001703 - 89.4 14.9 18.7 7.1 3 - 3
IRON 3/3 11800 33900 009M001703 - 23100 23600 NA NA 1 - -
LEAD 3/3 55.7 142 009M001703 - 86.5 18.1 30.2 4.7 3 - 3
MERCURY 3/3 0.22 0.45 009M000403 - 0.4 0.07 0.13 3.5 3 - 3
NICKEL 3/3 12.3 32.8 009M001703 - 22.5 12.4 15.9 2.1 2 - 2
SELENIUM 3/3 0.53 0.89 009M001603 - 0.76 ND NA NA - - -
THALLIUM 2/3 0.28 0.42 009M001603 0.38 0.30 ND NA NA - - -
VANADIUM 3/3 22.6 62.2 009M001703 - 43.8 48.8 NA NA 1 - -
ZINC 3/3 150 494 009M001703 - 283 71.5 124 4.0 3 - 3

Footnotes:
FOD: Frequency of detection
ESV: Ecological screening value 
NA: Ecological screening value not available. 
(1) Sample-specific method detection limits. 
(2) Average of all samples calculated using ½ the sample-specific method detection limit for nondetected samples.
(3) Twice the average concentration in sediment samples collected from 10 reference locations in Charleston Harbor (Spectra Tech 2006); ND indicates that the analyte
     was not detected in any of the 10 reference samples.
(4) Hazard quotient (HQ) = maximum detected concentration ÷ ecological screening value
(5) Total PAHs = the sum of detected concentrations of individual PAH compounds (non-detected compounds ignored).
(6) Total PAHs = the sum of concentrations of individual PAH compounds using ½ the sample specific MDL to represent nondetected compounds.
(7) ESV for total PCBs.
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Chemical Mink Mink Green Heron Green Heron
HQNOAEL HQLOAEL HQNOAEL HQLOAEL

Pesticides and PCBs
4,4'-DDE 0.3 0.01 0.2 0.02
Dieldrin 0.3 0.003 0.1 0.01
Aroclor-1260 0.6 0.1 0.6 0.1
Inorganics
Arsenic 1.8 0.4 1.02 0.5
Chromium 9.7 0.4 10.2 1.7
Copper 15.6 1.1 27.0 3.1
Lead 2.6 0.1 8.9 0.3
Mercury 5.1 1.03 31.8 3.2
Nickel 5.7 0.7 1.8 0.6
Selenium 0.8 0.2 0.5 0.2
Zinc 6.2 1.6 8.8 3.4

Notes:
Cells are shaded if the HQ is greater than 1.0.
HQ - Ecological Hazard Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level

NORTH CHARLESTON, SOUTH CAROLINA
CHARLESTON NAVAL COMPLEX

TABLE 7-10

FOOD CHAIN MODEL - ECOLOGICAL HAZARD QUOTIENTS
PISCIVOROUS RECEPTORS -  CONSERVATIVE SCENARIO

SHIPYARD CREEK - ZONE J



Mink Mink Mink Green Heron Green Heron Green Heron
HQNOAEL

(1) HQNOAEL
(2) HQLOAEL

(1) HQNOAEL
(1) HQNOAEL

(3) HQLOAEL
(1)

Pesticides and PCBs
4,4'-DDE 0.1 - 0.001 0.1 - 0.01
Dieldrin 0.03 - 0.0004 0.02 - 0.002
Aroclor-1260 0.2 - 0.04 0.5 - 0.1

Arsenic 0.1 - 0.03 0.2 - 0.1
Chromium 0.7 - 0.03 1.7 0.02 0.3
Copper 1.05 0.2 0.1 5.0 0.1 0.6
Lead 0.1 - 0.003 0.9 - 0.03
Mercury 0.5 - 0.1 9.3 0.1 0.9
Nickel 0.3 - 0.04 0.3 - 0.1
Selenium 0.2 - 0.1 0.4 - 0.1
Zinc 0.3 - 0.1 1.2 0.01 0.5

Notes:
Cells are shaded if the HQ is greater than 1.0.
HQ - Ecological Hazard Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level
(1) HQs in this column incorporate an area use factor (AUF; the ratio of the contaminated area to the
     area used by the animal) of 1.  Thus, the HQs in this column are based on the assumption that
     the representative receptors forage exclusively in the contaminated area where samples were collected. 
(2) HQs in this column were calculated using a site-specific mink AUF of 0.21 (see fourth paragraph of
     Section 7.5.5.2).  Example for copper HQNOAEL: 1.05 × 0.21 = 0.2.  HQs are shown in this column  
     only for chemicals with HQs greater than 1 in the preceding column.  
(3) HQs in this column were calculated using a site-specific green heron AUF of 0.01 (see
     third paragraph of Section 7.5.5.2).  Example for mercury HQNOAEL: 9.3 × 0.01 = 0.09.  HQs are
     shown in this column only for chemicals with HQs greater than 1 in the preceding column. 

TABLE 7-11

Inorganics

FOOD CHAIN MODEL - ECOLOGICAL HAZARD QUOTIENTS
PISCIVOROUS RECEPTORS -  AVERAGE SCENARIO

SHIPYARD CREEK - ZONE J

NORTH CHARLESTON, SOUTH CAROLINA
CHARLESTON NAVAL COMPLEX

Chemical



TABLE 7-12

DATA SUMMARY FOR ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN
COOPER RIVER SEDIMENT

ZONE J 
CHARLESTON NAVAL COMPLEX

NORTH CHARLESTON, SOUTH CAROLINA

Min. Max.
Semivolatile Organic Compounds (μg/kg)
ACENAPHTHENE 2/3 7 1400 556M000503 24 473 ND 330 4.2 - 0 1
ANTHRACENE 3/3 64 2400 556M000503 - 888 60 330 7.3 3 - 1
BENZO(A)ANTHRACENE 3/3 190 5800 556M000503 - 2210 103.5 330 17.6 3 - 2
BENZO(A)PYRENE 3/3 120 2500 556M000503 - 1153 135 330 7.6 2 - 2
BENZO(B)FLUORANTHENE 3/3 250 5400 556M000503 - 2450 160.4 NA NA 3 - -
BENZO(G,H,I)PERYLENE 3/3 51 780 556M000503 - 367 91.4 NA NA 2 - -
BENZO(K)FLUORANTHENE 3/3 82 1200 556M000503 - 614 153.1 NA NA 2 - -
CHRYSENE 3/3 170 5100 556M000503 - 2050 146.2 330 15.5 3 - 2
FLUORANTHENE 3/3 330 41000 556M000503 - 13960 142.1 330 124.2 3 - 2
FLUORENE 2/3 14 2200 556M000503 27 742 ND 330 6.7 - 0 1
INDENO(1,2,3-CD)PYRENE 2/3 50 280 556M000703 910 262 92.6 NA NA 1 - -
PHENANTHRENE 3/3 97 18000 556M000503 - 6069 ND 330 54.5 - - 1
PYRENE 3/3 300 26000 556M000503 - 9633 178.2 330 78.8 3 - 2
TOTAL PAHs (detects only)(5) 3/3 1761 111780 556M000503 - 40766 877 1684 66.4 3 - 3
TOTAL PAHs (ND = ½ MDL)(6) 3/3 1761 113240 556M000503 - 41275 1593 1684 67.2 3 - 3
Pesticides/PCBs (μg/kg)
4,4'-DDD 1/3 4.8 4.8 556M000503 0.73 - 2.4 2.1 ND 3.3 1.5 - 0 1
AROCLOR-1260 1/3 94 94 054M000103 29 41 ND 33(7) 2.8 - 0 1
Inorganics (mg/kg)
ALUMINUM 3/3 5900 47700 556M000503 - 30467 21440 NA NA 2 - -
ARSENIC 3/3 2.1 20.5 556M000503 - 13.4 12.016 7.24 2.8 2 - 2
BARIUM 3/3 44.6 85.7 054M000103 - 58.3 34.58 NA NA 3 - -
CHROMIUM 3/3 37 68.4 556M000503 - 54.4 43.5 52.3 1.3 2 - 2
COBALT 3/3 8.4 10 054M000103 - 9.2 6.4 NA NA 3 - -
COPPER 3/3 43.5 386 054M000103 - 192.5 14.9 18.7 20.6 3 - 3
IRON 3/3 10200 36700 556M000503 - 25800 23600 NA NA 2 - -
LEAD 3/3 21 147 054M000103 - 69.5 18.08 30.2 4.9 3 - 2
MANGANESE 3/3 196 494 556M000503 - 358 216 NA NA 2 - 0
NICKEL 3/3 20 32.6 054M000103 - 25.2 12.4 15.9 2.1 3 - 3
SELENIUM 2/3 0.65 0.77 556M000703 0.14 0.50 ND NA NA - - -
VANADIUM 3/3 5 80.1 556M000503 - 50.4 48.8 NA NA 2 - -
ZINC 3/3 95.8 826 054M000103 - 355.3 71.5 124 6.7 3 - 2

Footnotes:
FOD: Frequency of detection
ESV: Ecological screening value 
NA: Ecological screening value not available. 
(1) Sample-specific method detection limits. 
(2) Average of all samples calculated using ½ the sample-specific method detection limit for nondetected samples.
(3) Twice the average concentration in sediment samples collected from 10 reference locations in Charleston Harbor (Spectra Tech 2006); ND indicates that the analyte
     was not detected in any of the 10 reference samples.
(4) Hazard quotient (HQ) = maximum detected concentration ÷ ecological screening value.
(5) Total PAHs = the sum of detected concentrations of individual PAH compounds (non-detected compounds ignored).
(6) Total PAHs = the sum of concentrations of individual PAH compounds using ½ the sample specific MDL to represent nondetected compounds.
(7) ESV for total PCBs.
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Mink Mink Green Heron Green Heron
HQNOAEL HQLOAEL HQNOAEL HQLOAEL

Pesticides and PCBs
4,4'-DDD 0.004 0.0001 0.003 0.0003
Aroclor-1260 0.5 0.1 0.5 0.05

Arsenic 1.9 0.4 1.05 0.5
Chromium 2.0 0.1 2.1 0.4
Copper 45.4 3.1 78.3 9.1
Lead 2.7 0.1 9.2 0.3
Nickel 5.7 0.7 1.8 0.6
Selenium 0.7 0.2 0.4 0.2
Zinc 10.3 2.6 14.7 5.7

Notes:
Cells are shaded if the HQ is greater than 1.0.
HQ - Ecological Hazard Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level

TABLE 7-13

Inorganics

FOOD CHAIN MODEL - ECOLOGICAL HAZARD QUOTIENTS
PISCIVOROUS RECEPTORS -  CONSERVATIVE SCENARIO

COOPER RIVER - ZONE J

NORTH CHARLESTON, SOUTH CAROLINA
CHARLESTON NAVAL COMPLEX

Chemical



Mink Mink Mink Green Heron Green Heron Green Heron Green Heron
HQNOAEL

(1) HQNOAEL
(2) HQLOAEL

(1) HQNOAEL
(1) HQNOAEL

(3) HQLOAEL
(1) HQLOAEL

(3)

Pesticides and PCBs
4,4'-DDD 0.001 - 0.00002 0.001 - 0.0001 -
Aroclor-1260 0.1 - 0.01 0.2 - 0.02 -

Arsenic 0.1 - 0.03 0.2 - 0.1 -
Chromium 0.2 - 0.01 0.4 - 0.1 -
Copper 2.3 0.1 0.2 10.8 0.04 1.3 0.01
Lead 0.1 - 0.002 0.7 - 0.03 -
Nickel 0.3 - 0.04 0.3 - 0.1 -
Selenium 0.2 - 0.03 0.3 - 0.1 -
Zinc 0.4 - 0.1 1.5 0.01 0.6 -

Notes:
Cells are shaded if the HQ is greater than 1.0.
HQ - Ecological Hazard Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level
(1) HQs in this column incorporate an area use factor (AUF; the ratio of the contaminated area to the
     area used by the animal) of 1.  Thus, the HQs in this column are based on the assumption that
     the representative receptors forage exclusively in the contaminated area where samples were collected. 
(2) HQs in this column were calculated using a site-specific mink AUF of 0.05 (see fourth paragraph of
     Section 7.5.6.2).  Example for copper (mink) HQNOAEL: 2.3 × 0.05 = 0.1.    HQs are shown in this column  
     only for chemicals with HQs greater than 1 in the preceding column.   
(3) HQs in this column were calculated using a site-specific green heron AUF of 0.004 (see fourth 
     paragraph of Section 7.5.6.2).  Example for copper (green heron) HQNOAEL: 10.8 × 0.004 = 0.04.  HQs are
     shown in this column only for chemicals with HQs greater than 1 in the preceding column.  

COOPER RIVER - ZONE J
CHARLESTON NAVAL COMPLEX

NORTH CHARLESTON, SOUTH CAROLINA

TABLE 7-14

Inorganics

Chemical

FOOD CHAIN MODEL - ECOLOGICAL HAZARD QUOTIENTS
PISCIVOROUS RECEPTORS -  AVERAGE SCENARIO



Mink Mink Mink Mink Green Heron Green Heron Green Heron Green Heron
HQNOAEL

(2) HQNOAEL
(3) HQLOAEL

(2) HQLOAEL
(3) HQNOAEL

(2) HQNOAEL
(4) HQLOAEL

(2) HQLOAEL
(4)

Pesticides and PCBs
4,4'-DDD ND ND ND ND ND ND ND ND
Aroclor-1260 0.5 - 0.1 - 0.5 - 0.05 -

Arsenic 0.2 - 0.04 - 0.11 - 0.1 -
Chromium 1.1 0.1 0.04 - 1.1 0.004 0.2 -
Copper 45.4 2.3 3.1 0.2 78.3 0.3 9.1 0.04
Lead 2.7 0.1 0.1 - 9.2 0.04 0.3 -
Nickel 5.7 0.3 0.7 - 1.8 0.01 0.6 -
Selenium ND ND ND ND ND ND ND ND
Zinc 10.3 0.5 2.6 0.1 14.7 0.1 5.7 0.02

Notes:
Cells are shaded if the HQ is greater than 1.0.
HQ - Ecological Hazard Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level
ND - Chemical not detected in this sample. 
(1) Using conservative assumptions for body weight, food consumption, and sediment ingestion (see Appendix Q1). 

     area where sample 054M000103 was collected. 
(3) HQs in this column were calculated using a site-specific mink AUF of 0.05 (see fourth paragraph of Section 7.5.6.2).  Example for 
     copper (mink) HQNOAEL: 45.4 × 0.05 = 2.3.  HQs are shown in this column only for chemicals with HQs greater than 1 in the preceding column.  

     copper (green heron) HQNOAEL:  78.3 × 0.004 = 0.3.  HQs are shown only for chemicals with HQs greater than 1 in the preceding column. 

TABLE 7-15

Inorganics

FOOD CHAIN MODEL - ECOLOGICAL HAZARD QUOTIENTS
PISCIVOROUS RECEPTORS -  CONSERVATIVE SCENARIO(1)

COOPER RIVER SAMPLE 054M000103

CHARLESTON, SOUTH CAROLINA

ZONE J

Chemical

CHARLESTON NAVAL COMPLEX

(2) HQs in this column incorporate an area use factor (AUF; the ratio of the contaminated area to the area used by the animal) of 1.
     Thus, the HQs in this column are based on the assumption that the representative receptors forage exclusively in the contaminated

(4) HQs in this column were calculated using a site-specific green heron AUF of 0.004 (see fourth paragraph of Section 7.5.6.2).  Example for



Mink Mink Mink Green Heron Green Heron Green Heron Green Heron
HQNOAEL

(2) HQNOAEL
(3) HQLOAEL

(2) HQNOAEL
(2) HQNOAEL

(4) HQLOAEL
(2) HQLOAEL

(4)

Pesticides and PCBs
4,4'-DDD ND ND ND ND ND ND ND
Aroclor-1260 0.2 - 0.03 0.5 - 0.05 -

Arsenic 0.02 - 0.00 0.03 - 0.01 -
Chromium 0.1 - 0.005 0.3 - 0.1 -
Copper 4.5 0.2 0.3 21.7 0.09 2.5 0.01
Lead 0.2 - 0.005 1.5 0.01 0.06 -
Nickel 0.4 - 0.05 0.4 - 0.1 -
Selenium ND ND ND ND ND ND ND
Zinc 0.9 - 0.2 3.5 0.01 1.4 0.01

Notes:
Cells are shaded if the HQ is greater than 1.0.
HQ - Ecological Hazard Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level
ND - Chemical not detected in this sample. 
(1) Using less conservative assumptions for body weight, food consumption, and sediment ingestion (see Appendix Q1). 

     area where sample 054M000103 was collected. 
(3) HQs in this column were calculated using a site-specific mink AUF of 0.05 (see fourth paragraph of Section 7.5.6.2).  Example for 
     copper (mink) HQNOAEL: 4.5 × 0.05 = 0.2.  HQs are shown in this column only for chemicals with HQs greater than 1 in the preceding column.  

 
CHARLESTON, SOUTH CAROLINA

(2) HQs in this column incorporate an area use factor (AUF; the ratio of the contaminated area to the area used by the animal) of 1.
     Thus, the HQs in this column are based on the assumption that the representative receptors forage exclusively in the contaminated

(4) HQs in this column were calculated using a site-specific green heron AUF of 0.004 (see fourth paragraph of Section 7.5.6.2).  Example for
     copper (green heron) HQNOAEL:  21.7 × 0.004 = 0.09.  HQs are shown only for chemicals with HQs greater than 1 in the preceding column. 

Inorganics

Chemical

TABLE 7-16

FOOD CHAIN MODEL - ECOLOGICAL HAZARD QUOTIENTS
PISCIVOROUS RECEPTORS -  AVERAGE SCENARIO(1)

COOPER RIVER SAMPLE 054M000103
ZONE J

CHARLESTON NAVAL COMPLEX



FIGURE 7-1

ECOLOGICAL CONCEPTUAL SITE MODEL
ZONE J

NORTH CHARLESTON, SOUTH CAROLINA
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8.0 CONCLUSIONS AND RECOMMENDATIONS

8.1 SUMMARY OF HUMAN HEALTH AND ECOLOGICAL RISK ASSESSMENTS

8.1.1 Baseline Human Health Risk Assessment Summary

The baseline HHRA for Zone J was performed to characterize the potential risks to likely human receptors

under current and potential future land use scenarios. Potential receptors retained for quantitative

evaluation consisted of current/future recreational fishermen. Fish tissue concentrations (estimated using

sediment concentrations) were evaluated in the assessment.

8.1.1.1 Summary of Cancer and Non-Cancer Risk Estimates – Reasonable Maximum Exposure
Scenario

Cumulative HIs for recreational fishermen under the RME scenario for Noisette Creek and Shipyard

Creek are less than unity (1). The cumulative HI for the recreational fisherman (HI = 2) in Cooper River

exceeded unity. However, the HIs calculated on a target organ/target effect specific basis were all less

than unity. Consequently, adverse non-carcinogenic effects are not anticipated for recreational fishermen

consuming fish form Noisette Creek, Shipyard Creek, or the Cooper River under the conditions defined in

the exposure assessment.

Cumulative ILCRs for recreational fisherman consuming fish from Noisette Creek and Shipyard Creek

were less than or within the USEPA’s target risk range of 10-4 to 10-6. The cumulative ILCR for Cooper

River is 1 x 10-4.

8.1.1.2 Summary of Cancer and Non-Cancer Risk Estimates – Central Tendency Exposure
Scenario

Cumulative HIs for the recreational fisherman under the CTE scenario for Noisette Creek, Shipyard

Creek, and the Cooper River are less than or equal to unity. Consequently, adverse non-carcinogenic

effects are not anticipated for recreational fishermen consuming fish from Noisette Creek, Shipyard

Creek, or the Cooper River under the conditions defined in the exposure assessment.

Cumulative ILCRs for recreational fisherman at Noisette Creek, Shipyard Creek, and Cooper River were

less than or within the USEPA’s target risk range of 10-4 to 10-6.
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8.1.1.3 Summary of Risks from Lead

Lead was not a COPC in Noisette Creek sediment. Recreational fishermen’s exposures to lead in

Shipyard Creek and Cooper River fish were evaluated using a version of the USEPA’s Technical Review

Workgroup (TRW) Adult Lead Model (ALM) adapted for fish ingestion. The average fish lead

concentration of 1.54 µg/g for Shipyard Creek results in a geometric mean blood lead level of

approximately 3.2 µg/dL. The average fish lead concentration of 1.23 µg/g for Cooper River results in a

geometric mean blood lead level of approximately 2.8 µg/dL. These results do not exceed the USEPA

benchmark goal of 10 µg/dL. The probability that the blood lead levels of a fetus of a childbearing female

angler would exceed 10 µg/L is 4.2 percent for Shipyard Creek and 2.9 percent for Cooper River.

8.1.2 Ecological Risk Assessment Summary

The ERA for Zone J consisted of Steps 1 and 2 and the initial portion of Step 3 of the eight-step ERA

process described by USEPA (1997). These three steps are as follows:

 Step 1 Screening-Level Problem Formulation and Ecological Effects Evaluation

 Step 2 Screening-Level Exposure Estimate and Risk Calculation

 Step 3A Refinement of Preliminary COPCs

Zone J consists of the portions of Noisette Creek, Shipyard Creek, and the Cooper River that adjoin CNC.

Noisette Creek and Shipyard Creek are tidal tributaries of the Cooper River, and all three water bodies

are within the Charleston Harbor estuary. Zone J does not include terrestrial habitat. The portions of

Noisette and Shipyard Creeks that are adjacent to CNC provide habitat for a variety of fish, crustaceans,

mollusks, as well as wildlife such as birds and mammals. Most of the CNC waterfront along the Cooper

River is industrialized, consisting of piers and dry docks, and the waterfront along the Cooper River in

these areas is protected by a wooden and/or concrete seawall.

Numerous contaminant sources have been associated with CNC and have potentially contributed to

sediment contamination in Noisette Creek, Shipyard Creek, and the Cooper River. The former

Charleston Navy Base operated major industrial shops and generated waste materials such as paint

wastes, solvents, boiler cleaning solutions, acids, and sludge from metal plating at the ship pretreatment

facility. CNC currently supports several private and federal facilities that use the docks and piers,

including Detyens Shipyards, Charleston International Port, Charleston Shipbuilders, Inc., NOAA, and the

U.S. Coast Guard. The Zone J water bodies receive storm water runoff and other inputs from numerous

point and nonpoint discharges, including several NPDES outfalls.
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Benthic invertebrates in Zone J water bodies could be exposed to site-related chemicals through direct

contact with sediment. Wildlife such as piscivorous birds and piscivorous mammals could feed on biota

that have accumulated contaminants from sediment and could incidentally ingest contaminated sediment

while foraging. Thus, the ecological endpoints evaluated in the ecological risk assessments were benthic

receptors (i.e., sediment-dwelling invertebrates), and piscivorous birds and mammals.

Evaluations of surface water samples collected during previous investigations at Zone J have indicated

that surface water concentrations at Zone J are similar to surface water concentrations throughout the

harbor, and ecological risks posed by CNC-related chemicals in Zone J surface water are negligible (see

Section 4). Therefore, the ecological risk assessment did not include an evaluation of surface water data.

Previous evaluations indicated that a potential for adverse ecological effects potentially linked to CNC

landside sites exists in five areas at Zone J, and the BRAC Cleanup Team determined that a more

thorough assessment was warranted for these areas. The five areas consist of three locations in the

Cooper River, one location in Noisette Creek, and one location in Shipyard Creek. A total of nine

sediment samples and one field duplicate were collected on April 30, 2008 from the five areas for the

current sediment evaluation. Three samples were collected from the Cooper River, three samples and a

field duplicate were collected in Noisette Creek, and three samples were collected in Shipyard Creek.

Separate ecological risk assessments were conducted for the Cooper River, Shipyard Creek, and

Noisette Creek. The ecological risk assessment methodology was the same for each of the three water

bodies.

8.1.2.1 Noisette Creek

Concentrations of several chemicals in Noisette Creek sediment exceeded ecological screening values,

indicating potential risk to benthic receptors. Based on considerations in the COPC refinement step,

potential risks to benthic invertebrates posed by SVOCs, pesticides, PCBs, and inorganics are minimal.

Bioaccumulative COPCs pose minimal risks to piscivorous birds and mammals in Noisette Creek.

8.1.2.2 Shipyard Creek

Concentrations of several chemicals in Shipyard Creek sediment exceeded ecological screening values,

indicating potential risk to benthic receptors. Based on considerations in the COPC refinement step,

potential risks to benthic invertebrates posed by SVOCs are minimal.

Concentrations of two pesticides (dieldrin and 4,4’-DDE) exceeded ecological screening values. Dieldrin

was detected in one sample, but based on USEPA’s (2003) guidance document for dieldrin sediment

benchmarks, adverse effects to benthic organisms are not expected from dieldrin. The maximum
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detected concentration of 4,4’-DDE (25 μg/kg) exceeded background data, and falls between the 

2.07 μg/kg TEL and the 374 μg/kg PEL, so the degree of potential risk is uncertain.  Concentrations of 

DDT isomers in Shipyard Creek in 2008 were much lower than in 1994.

Concentrations Aroclor-1260, chromium, copper, lead, and zinc exceeded their respective PEL values in

one or two samples, suggesting probable adverse effects to benthic receptors. Aroclor-1260

concentrations in 2008 were less than one-third of the concentration from the same vicinity in 1994, and

three other Aroclors that were elevated in 1994 were not detected in 2008. Concentrations of chromium,

lead, and zinc in 2008 were less than concentrations from the same location in 1994 and 2005; the

copper concentration in 2008 was less than in 1994 and was about the same as in 2005. A review of

reports describing remediation activities at sites in the Shipyard Creek drainage basin (Section 7.5.5.3.2)

indicates that the likely sources of Aroclor-1260, chromium, copper, lead, zinc, and other COPCs in

Shipyard Creek have been remediated. Because the of this, and since sediment data indicate that

concentrations of the primary COPCs have decreased since the 1990s, impacts to the marsh and aquatic

habitat that would result from sediment remediation might represent more of a threat to ecological

communities than existing contamination.

Bioaccumulative COPCs pose minimal risks to piscivorous birds and mammals in Shipyard Creek.

8.1.2.3 Cooper River

Concentrations of several chemicals in Cooper River sediment exceeded ecological screening values,

indicating potential risk to benthic receptors. PAHs pose potential risks to benthic invertebrates in sample

556M000503, the southernmost (farthest downstream) sample. Aroclor-1260 was detected only in

sample 054M000103, the northernmost (farthest upstream) sample. The Aroclor-1260 concentration

(94 μg/kg) is elevated relative to data collected from coastal US locations, and falls between the 

21.6 μg/kg TEL and the 189 μg/kg PEL, so the degree of potential risk is uncertain.   

Copper concentrations exceeded the PEL in samples 054M000103 and 556M000703, while

concentrations of lead and zinc exceeded their PELs in sample 054M000103; the PEL exceedances

indicate probable adverse effects to benthic receptors. There is some uncertainty in the evaluation of

potential risks posed by some inorganics, especially aluminum, manganese, and vanadium, due to the

absence of toxicity guidelines.

A factor for risk managers to consider is samples that all three Cooper River sample locations

(054M0001, 556M0007 and 556M0005) are in an industrial shipyard that is periodically dredged for ship

traffic. It is likely that dredge spoil from the vicinity of 054M0001, 556M0007, and 556M0005 would be

mixed with sediments (dredge spoil) from other (less contaminated) areas when dredge spoil is deposited
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on Clouter Island (see Section 7.5.6.3), effectively diluting contamination in sediment. Therefore,

exposure of ecological receptors to contaminated dredge spoil from the vicinities of samples 054M0001,

556M0007, and 556M0005 would be mitigated by this dilution. Due to the periodic dredging of these

locations, further sediment evaluation based on potential risks to benthic receptors or remediation of

sediments is not warranted.

Bioaccumulative COPCs pose minimal risks to piscivorous birds and mammals in the Cooper River.

8.2 CONCLUSIONS AND RECOMMENDATIONS

The HHRA for Zone J indicates the following:

 Carcinogenic effects are not anticipated for recreational fishermen consuming fish from Noisette

Creek, Shipyard Creek, or the Cooper River, under the CTE and RME scenarios.

 Non-carcinogenic effects are not anticipated for recreational fishermen consuming fish from Noisette

Creek, Shipyard Creek, or the Cooper River under the CTE and RME scenarios.

The ERA for Zone J indicates the following:

 Potential risks to benthic invertebrates, piscivorous birds, and piscivorous mammals in Noisette Creek

are minimal.

 Bioaccumulative COPCs pose minimal risks to piscivorous birds and mammals in Shipyard Creek.

Some COPCs (particularly, Aroclor-1260, chromium, copper, lead, and zinc) pose risks to benthic

receptors in Shipyard Creek. The probable sources of these COPCs have been remediated, and

sediment concentrations of COPCs in Shipyard Creek tended to be lower in 2008 than in 1994. In

addition, sediment contamination is limited to a small area.

 Bioaccumulative COPCs pose minimal risks to piscivorous birds and mammals in the Cooper River.

Some COPCs (particularly, PAHs, copper, and zinc) pose risks to benthic receptors in the Cooper

River. All three Cooper River sample locations are in an industrial shipyard that is periodically

dredged for ship traffic.

In conclusion, the Zone J HHRA and ERA indicate that further evaluation or remedial action based on

human health or ecological risks is not warranted for sediment in Noisette Creek, Shipyard Creek, or the

Cooper River (Table 8-1). With this in mind, further evaluation or remedial action is not warranted for
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potential, historical sediment contamination resulting from wastes associated with AOCs, 555, 556, 557,

691, and 692 (see Section 1.3.2).

Finally, wastes associated with AOC 695 in Zone K pose negligible risks to human health or the

environment (see Appendix R), so further evaluation or remedial action based on human health or

ecological risks is not warranted for sediment at AOC 695.



TABLE 8-1

SUMMARY OF CONCLUSIONS AND RECOMMENDATIONS
ZONE J

CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Human Health Risk Assessment
Summary

Carcinogenic effects are not anticipated for recreational fishermen consuming fish from Noisette Creek,
Shipyard Creek, or the Cooper River, under both the CTE and RME scenarios.
Non-carcinogenic effects are not anticipated for recreational fishermen consuming fish from Noisette Creek,
Shipyard Creek, or the Cooper River under both the CTE and RME scenarios.

Ecological Risk Assessment
Summary

Potential risks to benthic invertebrates, piscivorous birds, and piscivorous mammals in Noisette Creek are
minimal.
Bioaccumulative COPCs pose minimal risks to piscivorous birds and mammals in Shipyard Creek. Some
COPCs (particularly, Aroclor-1260, chromium, copper, lead, and zinc) pose risks to benthic receptors in
Shipyard Creek. The probable sources of these COPCs have been remediated, and sediment
concentrations of COPCs in Shipyard Creek tended to be less in 2008 than in 1994. In addition, sediment
contamination is limited to a small area.
Bioaccumulative COPCs pose minimal risks to piscivorous birds and mammals in the Cooper River. Some
COPCs (particularly, PAHs, copper, and zinc) pose risks to benthic receptors in the Cooper River. All three
Cooper River sample locations are in an industrial shipyard that is periodically dredged for ship traffic.

Conclusions

Further evaluation or remedial action based on human health or ecological risks is not warranted for
sediment in Noisette Creek, Shipyard Creek, or the Cooper River. Thus, further evaluation or remedial
action is not warranted for potential, historical sediment contamination resulting from wastes associated with
AOCs, 555, 556, 557, 691, and 692 (see Section 1.3.2).
Wastes associated with AOC 695 in Zone K pose negligible risks to human health or the environment (see
Appendix R), so further evaluation or remedial action based on human health or ecological risks is not
warranted for sediment at AOC 695.

Abbreviations:
AOC: Area of Concern
COPC: Contaminant of Potential Concern
CTE: Central Tendency Exposure
RME Reasonable Maximum Exposure
COPC: Contaminant of Potential Concern
PAH Polycyclic Aromatic Hydrocarbon
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EN SAFE 
TECHNICAL MEMORANDUM - Draft Revision 1 

Evaluation of Reference Values of Off-Site Locations for 
Zone J Stormwater Effluent Evaluation Report at CNC 

PREPARED FOR: CNC BCT and Zone J Trustees 

PREPARED BY: EnSafe Inc. 

DATE: May 6, 2002 

Introduction 

As central components of the local watershed, the Zone J water bodies receive stormwater runoff 

and other inputs from the majority of surrounding upland areas, including the Charleston Naval 

Complex (CNC), via numerous point.and non-point source discharges. Point source discharge 

means a discharge which is released to the waters by a discernible, confined and discrete 

conveyance, including but not limited to a pipe, ditch, channel, tunnel, conduit, well, discrete 

fissure, container, rolling stock, concentrated animal feeding operation, vessel, or other floating 

craft from which waste is or may be discharged and regulated under the National Pollutant 

Discharge Elimination System (NPDES) program. Runoff pollution (technically known as non

point source pollution) occurs when rain or irrigation water flowing over hard surfaces, or loose 

soil, picks up pollutants and deposits them into the nearest lake, creek, estuary or groundwater 

supply. Currently, most non-point source discharges are not subjected to regulatory oversight. 

According to USEPA (Guidance Manual for Preparations of NPDES Permit, 1991), it is 

recognized that stormwater runoff carries pollutants draining off streets and parking lots, 

construction and industrial sites, and mining, logging, and agricultural areas. Through natural or 

manmade conveyances, the runoff is channeled into and transported by gravity flow through a 

wide variety of drainage facilities. Runoff may purge accumulated pollutants out of gutters, catch 

basins, storm sewers, and drainage channels. Runoff eventually ends up in surface waters such as 

creeks, rivers, estuaries, bays and oceans. Runoff from urban and industrial areas has been 

considered as a non-point source of pollution . 
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In the Zone J Point of Entry Effluent Sampling Work Plan, it was determined that data from 18 

non-point source stormwater samples from watersheds not influenced by CNC would be 

evaluated and used to calculate reference (background) concentration values as part of the 

stormwater effluent migration pathway scenario. The non-point source stormwater samples 

results are of naturally occurring conditions and/or associated with anthropogenic activities, and 

will be used to establish a baseline data set for comparison to CNC stormwater effluent samples 

to delineate contaminants that are attributable to CNC contamination of the water bodies. The 

goal was to collect stormwater for analysis from reference locations within these areas displaying 

similar watershed characteristics, i.e., types, sizes, sources, land uses and discharges, to those 

observed on the CNC property. The data collected from the reference locations are to be used as 

screening criteria/action levels during Step 3 of the Baseline Ecological Risk Assessment (ERA). 

Tidal Excursion Zone/Map 

Due to the dynamic estuarine system around Charleston Harbor, tide currents· around the CNC 

were studied to determine the tidal excursion zones and areas for possible reference point 

locations. 4.itUial excursion is the net ho$Qnt.atdistance U'aveised,,by: awaterparticte:iduri.ngli 

established for the Charleston Harbor. During a tidal cycle, a particle released at CNC into the 

Cooper River at peak low tide can travel upstream for six hours. Similarly, a particle released at 

peak high tide can travel downstream for six hours. The estimated upstream tidal excursion into 

the Cooper River is about 4.5 miles and the downstream excursion will reach the entrance of the 

harbor, meaning that some particles released at CNC can be flushed out of the harbor during one 

tidal cycle. The upstream limit of tidal excursion on the Cooper River is located between the 

U.S. Naval Weapons Station and the discharge point of Goose Creek into the Cooper River. In 

addition to the Cooper River tidal excursion, a particle released at CNC can be transported into 

the W ando and Ashley Rivers by the tides with the limits of the upstream transport into the rivers 

of about five miles from their entrances. The zone extends up the Wando River towards the north 

side of Daniel Island and upstream on the Ashley River just north of the James Island connector 
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and Highway 17. Conversely, the water bodies associated with Zone J can also be receptors of 

particles from Ashley and Wando Rivers and Charleston Harbor. Figures 1 and 2 show the ebb 

and flow tide currents within the tidal excursion zone for the rivers around Charleston Harbor. 

Reference Location Selection 

Public Works officials identified 58 stormwater discharge displaying similar watershed 

characteristics to those observed on CNC property. Maps obtained from these municipalities 

indicated that the following water bodies are potentially influenced by stormwater runoff: Goose 

Creek, Pilbin Creek, Noisette Creek, Shipyard Creek, Cooper River, Ashley River, Hobcaw 

Creek, Wando River, and Shem Creek. An offsite reconnaissance/field survey was conducted to 

evaluate the 58 potential reference-sampling locations identified during the interviews with 

Public Works officials. A site visit was made to each location in order to collect information 

concerning physical characteristics impacting sampling potential. A ranking system was 

implemented and characteristics evaluated included: structure type, structure size, location, 

surrounding land use, tidal influence, presence of an alternate structure, time of day sample may 

be collected, traffic influence, accessibility, and presence of retention structure. 

The following sites, shown in Table 1, were chosen as reference locations for the effluent 

stormwater. These locations were evaluated to determine acreage size, discharge to specific 

water body, land use classification, and types of businesses in operation relative to CNC past 

operations . 
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Munici pality 
City of Hanahan 

City of North 
Charleston 

City of 
Charleston 

Town of Mount 
Pleasant 

Reference Location 
Dominion Drive 
Bankton Drive 
Remount Road/ 
Cotnmerce Circle 
North Rhett (East) 
Rivers A venue at 
Lill ie's Game Room 
Charleston Heights/ 
Food Bank 
Charleston Heights/ 
Success Street 
Bainbridge Avenue/ 
Sprnill Avenue 

Ashley Marina 
City Marina 
King Street/ 
Meeting Street 
Market Street 

Coleman Boulevard 

Blockbuster Video/ 
Hwy. 17 
Hidden Cove 

• 
Table I 

Reference Locations 

Water Body Receiving 
Discharge Acres 

Goose Creek/Cooper River 20.67 
Goose Creek/Cooper River 41°i46 
Cooper River 63.75 

Filbill Creek/Cooper River 18.66 
Noisette Creek/Cooper River 344.72 

Cooper River 71.86 

Cooper River 11.53 

Shipyard Creek/Cooper River 88.17 

Ashfoy River 58:13. . 
Ashley River 

" 
53.65 -, 

·Charleston Harbor <132.08 . 
-• ._;. 

Charleston Harbor '"69.55 .. - · ~-_, 

Shem Creek/Charleston 62.44 
Harbor 
Shem Creek/Charleston 97.81 
Harbor 
Hobcaw Creek/ Wando River 54.28 

4 

Land use 
> · '" Resid_ential 
Commercial/Industrial 

. Commercial/Industrial . ., 
; ·; 

ResideI1_tial!C::9rrunerCial · 
Residential/Commercial 

Residential/Commercial 

Residential/Commercial 

Residential/ 
Commercial/Industrial 

.::. -.. - ~ .. _ .. ~.,.. 

;' c~mmer;ihr 
· Comn1~rci~t 

ResideritiaJfCoinmercial 
c • . .. ~ .> ~ • ' .• 

~· _. ,.-·/ 

- · ~R:~sidentiaifco~~er~iaJ.' 
• ,_ J.. . f "'-~ 

Residential/Commercial 

Commercial 

Residential/I ndustria I 

Sample ID 
1,IBFOOL 
REF002 
REF003 

REF004 
REF005 

REF009 

REFOIO 

REFOll 

'REF0}2··
REF013 . .. 
R§F014 

'REF015 , 
.. · ..... · ....... 
REF016 

REF017 

REFOl8 

• 
ENS A FE 

Date of 
Rain Event 

1-6~02 

1 '~ 14-Q2 
l ,-25.-02 

1-25-02 
1-14-02 

1-6-02 

1-25-02 

2-7-02 

2~1~02 

1-14-02 
1~14-02 

1-14~02 
·-\!:_ ·-~· · - -

1-14-02 

1-6-02 

1-6-02 
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Municipality 
Charleston Naval 
Complex 

Reference Location 

Drainage Basin;6 
Drainage Basin 9 
Drainage Basin 28 -' ; 
North Cha,rleston 
Dischar e 

• 
Table l 

Reference Locations 

Water Body Receiving 
Discharge 

I . 
<p<?oper_ Rtver . ,.· :;' .. ~ 
¥oisette c_.-_ ree-k/Coopei:_River 
<pooper River . · · -
, . " 

5 

Acres 

3.94 "'" ;;," 
.3.07 
20.63~ 

Land use 

~. Industrial · 
. _ ~- Industrial 

· -r y· Industrial . " 
· ' '',: ;~{ ':'. :r•' 

-·- ¥ • ~ 

Sample ID 

- "" .c:< 'REF006 
~: ·: ,_,.. REF007 

· -REF008 

····· ············· ··· ·· ·· ··········· ··· ·· ············ ·· ·· ············ ···· ······ ··· ····· ·· ···· ····· ··· ····· ····· ··· ············· ·· ·············· ···· ············· ··· ········ ···· ··· ············· ·· -· ........... ..... ... ........ .. , .. ...... .... ......... .......... , ,,_., ... ........ -. ·-··· ··· -·-· ···· · · ·~ ··· ...... . .... ,-,.,,~ · ···~ - · -· 
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Date of 
Rain Event 

1-6-02 
3-2-02 

- ~' 4~6.~Q2 

• 
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Analytical Results 

A third party validator has validated the data for the 18 reference samples. Appendix A 

summarizes the results of the analytical data for the reference locations. Results for organic 

constituents were of low frequency and detection levels; therefore, background values for 

organic constituents were not calculated. Data for the inorganic constituents shows that six 

different reference locations had the maximum concentrations reported, with REFO 14 reporting 

the most values: 16 out of 23 detected constituents. Of the 23 constituents detected, seven 

(copper, cyanide, lead, mercury, nickel, silver and zinc) have saltwater surface water screening 

values. Maximum concentrations for copper, lead, mercury, and nickel were reported at REF014, 

and maximum concentrations for cyanide, silver and zinc were reported at REF013, REF015, 

and REF008, respectively, with detections exceeding corresponding regulatory values. 

Frequencies of detections for mercury, silver, and nickel were low; mercury and silver each had 

one detection and nickel had two . 

Of particular note is the inorganic data from the King/Meeting Street location (REF014) that has 

the most COPCs identified. City of Charleston Public Works Department was unclear whether 

stormwater lines between established drainage basins for King and Meeting Streets connected 

with each other. Therefore, a composite of the two outfalls was collected. On January 14, 2002, 

. .during a low.tide .rainfall .event, fie.14 personnel obsei:ved a low. tide wl:'lterJine. sever.al feet l?elow 

the outfall discharge from the seawall, and a steady outbound flow of stormwater effluent was 

discharging from the outfall pipes. Personnel also noted that the stormwater effluent discharging 

from the King Street outfall was clear in color with some suspended sediment; however, the 

discharge at the Meeting Street outfall was black in color with suspended sediment resembling 

dissolved marsh clay. During the preliminary site evaluations prior to the January 2002 rainfall, 

it was also noted that dark water was discharging from the Meeting Street outfall and clear water 

from the King Street outfall . 
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Statistical Approach 

Background concentrations for surface water samples collected for Zone J at the Charleston 

Naval Complex were calculated using the "2 times the mean concentration method" ("2 X 

mean") outlined in Region !V's Supplemental Guidance to Risk Assessment Guidance for 

Supeifund (RAGS) (USEPA, 1995) and the upper tolerance limit (UTL) method presented in 

Statistical Guidance for Groundwater Monitoring Data at RCRA Facilities (USEPA, 1989; 

1992). The text below describes each method. 

Data Evaluation 

Prior to calculation of the "2 X mean" and UTLs, summary statistics were calculated on the 18 

stonnwater effluent reference samples. Table 2 summarizes the following statistics for this data 

group: minimum/maximum concentrations, average detected concentrations, average 

concentrations calculated using detected concentrations and one-half the quantitation limit, 

detection frequency, and percentage of nondetects. These statistics were used to determine the 

best data distribution. 

Handling of Nondetect Data 

The percentage of nondetect values (data with "U" or "UJ" qualifiers) was calculated for each 

inorganic in the data set to determine the statistical method to be used to obtain the UTL. The 

procedures for handling nondetects are as follows: 

• If less than 50% of all values in a data set are nondetect, then each nondetect is replaced 

by half its reported detection limit (i.e., half of the U-qualified value). The statistical 

distribution of the data was then examined for nonnality. If the original or log

transfonned data values were nonnally distributed, a parametric UTL was calculated; if 

not, a nonparametric UTL was determined . 
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• If nondetects exceeded 50%, a nonparametric UTL (i.e., a tolerance limit not based on a 

normal distribution) was used. To obtain the desired levels of coverage and confidence, 

the highest observed value in the data set was used as the nonparametric UTL (USEP A, 

1992). 

For background concentrations calculated using Region IV guidance ("2 times the mean 

concentration method"), one-half the quantitation limit was used for all nondetect values before 

the mean was calculated. Table 3 shows the "2 times the mean concentration method". 

Tests for Normality 

As explained above, if less than 50% of all reported values of an inorganic analyte in a data set 

are nondetect, calculation of a parametric UTL may be possible. After replacing each nondetect 

• value by half its reported quantitation limit, the most representative distribution of the data was 

determined (nontransfonned or log-transformed). These tools are used to determine normality, 

but results are questionable with small sample sizes, i.e., less than 20 to 30 observations 

(USEPA, 1992). As a result, professional judgment was the final arbiter of whether a data set 

was determined to be normally or lognormally distributed. Each statistical tool used is defined 

below. 

• 

Shapiro-Wilk Test 

The Shapiro-Wilk test indicates whether a data set has a normal distribution by comparing a 

calculated W-statistic with an appropriate tabulated value of W. The null hypothesis is that the 

data set is normally distributed, while the alternate hypothesis is that the population is non

normal. Details concerning the calculation of the W-statistic are presented in Gilbert, 1987 and 

WDOE, 1992. The Washington Department of Ecology (WDOE) program MTCAStat Version 

3.0 was used to determine whether data sets were normally or lognormally distributed. The 

program can be obtained at http://www.ecy.wa.gov/programs/tcp/tools/toolmain.html. 

8 
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Table2 

Chemicals Detected in Stonnwater Reference Samples 

Charleston Naval Complex, South Carolina 

Average 
Detected Detection Average Detected Concentration (% 

Chemical Concentration Range Frequency Concentration SQLs)1 Data Distribution2 

Aluminum 19 - 11000 18 I 18 1639 1639 lognonnal 
Antimony 3.3 - 5.1 3 I 18 4.2 3.0 undetermined 
Arsenic 5.6 - 13 4 I 18 1.9 3.4 undetermined 
Barium 3.4 - 170 18 I 18 30.2 30.2 lognonnal 
Beryllium 0.1 - 0.48 2 I 18 0.290 0.207 undetermined 
Cadmium 0.89 - 2.2 2 I 18 1.5 0.6 undetermined 

Calcium 3400 - 130000 18 I 18 26728 26728 lognonnal 
Chromium 0.98 - 21 18 I 18 6.5 6.5 lognonnal 
Cobalt I - 3.200 3 I 18 2.1 I undetermined 
Copper 4.5 - 70 10 I 18 34.7 21 lognonnal 

Iron 290 - 9700 18 I 18 2067 2067 lognonnal 

Lead 1.8 - 100 16 I 18 18.6 16.8 lognonnal 

Magnesium 310 - 290000 18 I 18 24628 24628 lognonnal 

Manganese 4.4 - 100 18 I 18 37.3 37.3 lognonnal 

Nickel 1.1 - 9.1 11 I 18 3.8 2.6 undetermined 

Potassium 310 - 120000 18 I 18 11839 11839 lognonnal 

Silver 4.4 - 4.4 I I 18 4.4 1.2 undetermined 

Sodium 1900 - 2300000 18 I 18 197667 197667 lognonnal 

Thallium 4.6 - 4.6 l I 18 4.6 2.9 undetermined 

Vanadium 1.5 - 32 18 I 18 7.8 7.8 lognonnal 

Zinc 13 - 1300 18 I 18 154 154 lognonnal 

Mercury 0.18 - 0.18 I I 18 0.180 0.057 undetermined 

Cyanide, Total 5.6 - 49 5 I 18 16.4 8 undetermined 

Notes: 
All units are micrograms per liter (µg/L). 

1 Average concentration calculated using the detected concentration and % the sample quantitation limit (SQL). 
2 Data distribution determined using probability plots and/or the Shapiro-Wilk test (GHbert, 1987). 

Data distribution definitions: 

Lognormal indicates the logtransformed data are nonnally distributed. 

Undetermined indicates that nonparametric UTL considered because nondetects exceed 50%. 
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Percent Nondetect 
0 

83 

78 

0 
89 

89 

0 

0 
83 

44 

0 

II 

0 

0 

39 

0 
94 

0 

94 

0 

0 
94 

72 
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Sample ID 
REFOOI 

REF002 

REF003 

REF004 

REF005 

REF006 

REF007 

REF008 

REF009 

REFOIO 

REFOll 

REF012 

REF013 

REF014 

REFOIS 

REF016 

REFOl7 

REF0\8 

Frequency of Hits 

Mean 

2x Mean 

Noles: 

Table3 
Summary of the "2 Times the Mean Concentration Method" for Stormwater Reference Samples 

Charleston Naval Complex, South Carolina 

Aluminum Antimony Arsenic Barium Beryllium Cadmium Calcium Chromium Cobalt Copper Iron Lead Magnesium 
380 1.5 1.75 9 0.05 0.25 14000 1.6 0.5 1.3 290 1.9 1600 

2500 1.5 1.75 14 0.05 0.25 18000 5.3 0.5 1.2 2300 4.4 560 

1600 

3l00 

1300 

310 

760 

970 

79 

llOO 

1250 

750 

660 

11000 

1300 

550 

290 

1600 

18/18 

1639 

3278 

1.9 

4.3 

1.5 

1.5 

1.9 

1.5 

1.5 

1.9 

10 

JO 

1.5 

3.3 

5.1 

1.5 

1.5 

1.5 

3/18 

2.97 

5.93 

1.35 

2.45 

6.1 

1.75 

1.35 

1.15 

1.15 

1.35 

5 

5 

6.7 

13 

5.6 

1.75 

1.15 

1.75 

4118 

3.44 

6.88 

46 

170 

44 

3.4 

5.1 

16 

29 

21 
28.5 

30 

12 
55 

26 

14 

6.2 

13 

18/18 

30.2 

60.3 

0.15 

0.15 

0.05 

0.05 

0.15 

0.05 

0.05 

0.15 

0.1 

2 

0.05 

0.48 

0.05 

0.05 

0.05 

0.05 

2118 

0.21 

0.41 

0.25 

0.89 

0.25 

0.25 

0.25 

2.2 
0.25 

0.25 

2.5 

2.5 

0.25 

0.25 

0.25 

0.25 

0.25 

0.25 

2/18 

0.64 

1.29 

51000 

27000 

24000 

7400 

9600 

4900 

37000 

18000 

44500 

33000 

5500 

130000 

34000 

6800 

3400 

13000 

18/18 

26728 

53456 

3.7 

14 

9.9 

1.2 

I.I 

4.3 

0.98 

2.9 

20.5 

6.4 

6.3 

21 

6.9 

5.9 

1.6 

3.4 

18/18 

6.5 

13 

0.4 

0.4 

0.5 

0.5 

0.4 

0.5 

0.5 

0.4 

5 

1 

0.5 

3.2 

2.2 

0.5 

0.5 

0.5 

3/18 

1 

2 

8.3 

44 

12 

1.7 

4.500 

12 
2.2 

40 

9.850 

27 

66 

70 

65 

8.5 

2.1 

2.2 

1600 3.55 

4900 47 

2200 22 

440 2.8 

660 I.I 

1400 21 

1300 1.8 

4000 15 

1650 12 

1300 7.9 

730 8.2 

9700 100 

1700 44 

810 3.1 

330 4.9 

1900 2 

10/18 18/18 16/18 

21 2067 16.8 

42 4134 33.6 

2500 

1500 

3300 

13000 

1000 
530 

2000 
14000 

27000 

46000 

2600 

290000 

36000 

610 

310 

790 

18/18 

24628 

49256 

All units are micrograms per liter (µg/L). 
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Manganese Nickel 
11 0.65 

21 3.6 

76 

62 

51 

7.8 

4.4 

28 

35 

80 

36.5 

36 

19 

100 

36 

16 

12 
39 

18/18 

37.3 

74.5 

3.2 

8.3 

2.3 

0.65 

0.85 

2.6 

0.65 

1.7 

2.55 

2.4 

2.5 

9.1 

3.3 

0.65 

0.65 

0.65 

ll/18 

2.57 

5.14 



• • • 
E.NSAFE 

TECHNICAL MEMORANDUM - Draft Revision 1 

Table3 
Summary of the "2 Times the Mean Concentration Method" for Stormwater Reference Samples 

Charleston Naval Complex, South Carolina 

Sample ID Potassium Silver Sodium Thallium Vanadium Zinc Mercury Cyanide 

REFOOI 2500 0.35 11000 4.6 2.2 13 0.05 5 

REF002 910 0.35 2000 2.25 9.1 63 0.05 5 

REF003 1900 0.7 6500 3.15 6.2 86 0.05 5 

REF004 3400 0.7 8900 3.15 14 240 0.05 5 

REF005 2500 0.35 20000 2.25 6.2 140 0.05 6.8 

REF006 6300 0.35 120000 2.25 4.2 69 0.05 5 

REF007 1400 0.7 1900 3.15 2.6 19 0.05 5 

REF008 740 0.35 3600 2.25 II 1300 0.05 5 

REF009 2100 0.35 9900 2.25 1.5 35 0.05 5 

REFOIO 6200 0.7 100000 3.15 6.2 120 0.05 5 

REFOll 17000 5 250000 5 5.85 85.5 0.05 5.6 

REFOl2 22000 5 400000 5 5.8 91 0.05 8.6 

REFOl3 2100 0.35 23000 2.25 9.5 94 0.05 49 

REFOl4 120000 0.35 2300000 2.25 32 99 0.18 5 

REFOl5 22000 4.4 290000 2.25 8.4 150 0.05 5 

REFOl6 770 0.35 6200 2.25 4.2 59 0.05 12 

REF017 310 0.35 2000 2.25 2.7 57 0.05 5 

REF018 980 0.35 3000 2.25 8.7 50 0.05 5 

Frequency of Hits 18/18 1118 18/18 l/18 18/18 18/18 l/18 5/18 

Mean 11839 1.17 197667 2.89 7.8 154 0.06 8.17 

2x Mean 23679 2.34 395333 5.77 15.6 308 0.11 16.3 

Notes: 
All units are micrograms per liter (µg/L). 
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The MTCAStat program performs the W test on both the untransformed and log-transformed 

values ifthe sample size does not exceed 50. 

Probability Plot Method 

The probability plot of a normally or lognormally distributed data set should follow a straight 

line, i.e., correlation coefficient (r2) should be greater than 0.90. If the line is curved, the data set 

is non-normal. The MTCAStat program evaluates data for lognormality and normality using the 

normal probability plot method. As a measure of how well the log-transformed and 

untransformed data fit a straight line, the r2 values are calculated and displayed. A good fit 

(defined as r2 ~0.900) for the logtransformed data is consistent with the default assumption of a 

lognormal distribution. If this criterion is not met, the r2 for the untransformed data is used to 

test for a normal distribution. An r2 is not calculated and displayed if the regression analysis of 

variance F-value is non-significant at the p = 0.05 level or cannot be calculated . 

Output from the MTCAStat program can be provided upon request for all sample data. Each 

metal has the normality output as a table and two figures that graph the probability plots for the 

normal and lognormal cases. 

Calculation of UTL 

After the transformation of the data has been established and the data set is determined to be 

normally distributed, a parametric UTL is calculated for each analyte. The UTL represents the 

upper limit of a tolerance interval for a given data set. The tolerance limits calculated in this 

background study represent one-sided UTLs with 95% coverage and 95% confidence. A one

sided UTL with 95% coverage and 95% confidence allows the user to assume that there is a 95% 

certainty that a given value is higher than 95% of the possible sample values from the population. 

A one-sided UTL is calculated as shown in Equation 1, where x is the mean of the data, s is the 

standard deviation, and K is the one-sided nonnal tolerance factor based on the frequency of the 

12 
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data set. K is found in several statistical handbooks, including Gilbert (1987, Table A3); a is 
-

0.05,p is 0.95. K is 2.54 for 18 samples. Equation 1: UTL1-a(x)= x+ sK1-a,p. 

The calculated UTLs for Zone J are shown in Table 4. REF014 was initially evaluated for 

exclusion from the reference value data set; however, the results showed that except for calcium, 

magnesium, manganese, and sodium, the removal of the sample data did not cause an order of 

magnitude change in "the 2 times the mean" or UTL calculations . 

13 
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Table 4 
Summary of the UTLs for Stormwater Reference Samples 

Charleston Naval Complex, South Carolina 

Standard 
Mean (X) Data TypeofUTL Deviation (s) 

Chemical n {~g/L} Transformation Calculated• {unitless} 
Aluminum 18 1,639 lognormal parametric 2,461 
Antimony 18 2.97 undetermined nonparametric NA 
Arsenic 18 3.44 undetermined nonparametric NA 
Barium 18 30.2 lognormal parametric 37.9 
Beryllium 18 0.21 undetermined nonparametric NA 
Cadmium 18 0.64 undetermined nonparametric NA 
Calcium 18 26,728 lognormal parametric 29,519 
Chromium 18 6.50 lognormal parametric 6.17 
Cobalt 18 1 undetermined nonparametric NA 
Copper 18 21.0 lognormal parametric 24.7 
Iron 18 2,067 lognormal parametric 2,255 
Lead 18 16.8 lognormal parametric 24.9 
Magnesium 18 24,628 lognormal parametric 67,617 
Manganese 18 37.3 lognormal parametric 27.1 
Nickel 18 2.57 undetermined nonparametric NA 
Potassium 18 11,839 lognormal parametric 27,922 
Silver 18 1.17 undetermined nonparametric NA 
Sodium 18 197,667 lognormal parametric 537,918 
Thallium 18 2.89 undetermined nonparametric NA 
Vanadium 18 7.80 lognormal parametric 6.88 
Zinc 18 154 lognormal parametric 291 
Mercury 18 0.06 undetermined nonparametric NA 
Cl'.anide 18 8.2 undetermined non12arametric NA 
Notes: 

a= The parametric UTL for lognonnally distributed data calculated using equation: UTL = X + k(s). 

where Xis the mean concentration, k is the tolerance factor (a = 0.05, p = 0.95), and s is the standard 

deviation. Nonparametric UTls were set equal to the maximum detected concentration. 

n = number of samples 
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Tolerance 
Factor (k) UTL 
{unitless} {~g/L} 

2.543 7,896 
NA 5.1 
NA 13 

2.543 127 
NA 0.48 
NA 2.2 

2.543 101,795 
2.543 22.2 
NA 3.2 

2.543 83.8 
2.543 7,802 
2.543 80.2 
2.543 196,577 
2.543 106 
NA 9.1 

2.543 82,844 
NA 4.4 

2.543 1,565,591 
NA 4.6 

2.543 25.3 
2.543 894 
NA 0.18 
NA 49 
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Conclusions 

Conceptual Approach 

EN SAFE 

• The overall determination of reference values for Zone J had to take a unique approach from 

conventional methods. Because a goal of the RFI is to determine the CNC's contribution to 

contamination of the surrounding water bodies through stormwater runoff, it was necessary 

to identify other possible routes of stormwater contaminant migration, to quantify stormwater 

runoff from these routes, and to eventually compare results to runoff from CNC migration 

routes. 

Tidal Excursion 

• Providing one set of reference values is more defensible because of the tidal excursion zones 

of the surrounding water bodies. Though distribution of the data shows a majority of the 

maximum concentrations and the number of Saltwater-Surface Water Screening Values are 

located in the City of Charleston, the water bodies surrounding CNC can be receptors of 

particles from the rivers surrounding the City of Charleston. 

Statistical Approach 

• Review of the background concentrations in Table 5 generally shows the "2 X mean" values 

are more conservative for the two methods. Values for antimony, thallium, and cyanide are 

higher using the "2 X mean" method, but the rate of frequency of these constituents for 

stormwater effluent samples collected to date (36 samples, detections only), as shown in 

Table 6, is low. Antimony, which does not have a Saltwater-Surface Water Screening Value, 

was detected in two samples and exceeded background in one sample (EFF005); and 

cyanide, which has a screening value of 1 µg/L, was detected in one sample and did not 

exceed background. The screening value for thallium is 21.3 µg/L, and none of the results 

exceeded the screening value . 
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Data Comparison 

• Table 6 summarizes the CNC stonnwater effiuent onsite constituents detected, compares the 

results to Region IV Saltwater Surface Water Chronic Screening Values, identifies COPCs, 

and compares the results to inorganic reference values. Based on the infonnation provided in 

this memorandum and the fact that the "2 X the mean" method is more conservative, "2 X 

mean" reference values should be utilized in the screening process during the COPC 

refinement stage of the ERA . 

16 
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• 
Table 5 

Comparison of Calculated Background Concentrations 
Charleston Naval Complex, South Carolina 

Chemical 2x Mean UTLs 
Aluminum 3277.67 7896.48 
Antimony 5.93 5.10 
Arsenic 6.88 13.00 
Barium 60.31 126.50 
Beryllium 0.41 0.48 
Cadmium 1.29 2.20 
Calcium 53455.56 101795.06 
Chromium 13.00 22.19 
Cobalt 2.00 3.20 
Copper 41.98 83.83 
Iron 4134.44 7801.59 
Lead 33.63 80.21 
Magnesium 49255.56 196576.60 
Manganese 74.52 106.18 
Nickel 5.14 9.10 
Potassium 23678.89 82844.16 
Silver 2.34 4.40 
Sodium 395333.33 1565591.49 
Thallium 5.77 4.60 
Vanadium 15.59 25.30 
Zinc 307.83 893.78 
eyanide, Total 16.33 0.18 

Notes: All units are microgram per liter (11g/L). 

17 
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2-Methylphenol (o-Cresol) 

3&,4-Mc:thylphenol (m8c,P,. . ·. 
cres?lY . . . . .. 

4,4'-DDD 

Aluminum 

• 
Table 6 

Summary of CO PCs of Stormwater Effiuent Samples 

EFF013 
EFF041 
EFF047 
EFF042 
EFF040 

EFFOI l 
EFF004 
EFF014 
EFF040 
EFF002 
EFF006 
EFFOIO 
EFF013 
EFF035 
EFF068 

13000 
4500 
3600 
2300 
1700 
1200 
1200 
1200 
970 
930 

NV 36 3278 

18 
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COMPOUND NAME 
Aluminum 

• 
ENSAFE 

Table 6 
Summary of CO PCs of Stormwater Effluent Samples 

SAMPLE 
ID 

EFF065 
EFF066 
EFF069 
EFF005 
EFF067 
EFF034 
EFF041 
EFF044 
EFF048 
CAPOOI 
EFF057 
EFF058 
EFF012 
EFF064 
EFFOOI 
EFF007 
EFF009 
EFF008 
EFF043 
EFF063 
EFF003 
EFF019 
EFF042 
EFF045 
EFF031 
EFF047 

RESULTS SCREENING REFERENCE #OF EXCEEDANCES 
(Jlg/L) VALUE #OF COPCs VALUE REMAINING 

900 
810 
570 
520 
520 
440 
320 
320 
260 
250 
250 
240 
230 
220 
200 
200 
170 
140 
140 
140 
120 
98 
86 
84 
51 
36 

19 
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Table 6 
Summary of CO PCs of Stormwater Effluent Samples 

COMPOUND NAME 
Antimony 

Arsenic 

Barium 

SAMPLE 
ID 

EFF005 
EFFOl2 

EFFOl I 
CAPOOI 
EFFOl9 
EFFOl2 
EFF034 
EFFOl4 
EFF013 
EFF048 

EFFOll 
EFF067 

.EFF068 
;pFF014 
EFf012 

··EFF066 
~ EFF065 
EFF004 

. EFF002 . 
;EFFOIO 

, EFF064 
· EFF0~5 , .. · 
.EFFOOl 
EFF006. -:: 
EFF069 
EFF058 

'· EFF042 

RESULTS 
(µg/L) 

6 ' 
4.4 

190 
35 
15 
5.2 
4.8 
4 

3.9 
3.4 

. 120 
.JOO 
44 
44 
4l 
26. 
·2.6 
· 25 

~- 23 
22 
2Q 
20 
19 
17 - 'c · 

13 
13 
13 

SCREENING REFERENCE #OF EXCEEDANCES 
VALUE #OF CO PCs VALUE REMAINING 
. NV ·2 

36 1 

'NV 

20 

6.88 

' 60.3. 
~:· ." . ·. 

~'.,_ -
1 

2 

'-: ·. 

• 
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COMPOUND NAME 
Barium 

Benzo( a )pyrcne 

Benzo(b)fluoranthene _ 

Benzo(g,h, i)perylene 

• 
ENS A.FE 

Table 6 
Summary of CO PCs of Stormwater Effluent Samples 

SAMPLE 
ID 

EFf003 

RESULTS SCREENING 
(µg/L) VALUE 

12 . " 
_ EFF;040 
,. EFF04? 

EFF013 
EfF041 
EFF007 
EFF009 
EFF034 
EFF063 
EFF005 

.If 
9.9 
9.9 

.8.7 
8.5 
8.2 
8.1 
7.6 
7.6 

EFF057 7.1 • 
CAPOOI . 5.6 
EFF943 5 
EFF019 4.2 
EFE03I · 3.6 
EFF008 3.6 . 
EFf044 . 3.4 

. " EFF045 .. 3,3 

EFFOlf7 :. ·~::-;" .}·~ ;-~ 
·-

EFF041 1.3 
EFF040 0.95 

EFF,04J J.S 
EFF040 1:2 ·-

-• EFF008 0:19 
~-· ,• -
~~-~, . ·~ - _,.,',;, 

EFF041 0.75 

'.f\ 

--
NV 

.. 
,-i:. 

NV 

21 

_, 

REFERENCE # OF EXCEEDANCES 
# OFCOPCs VALUE REMAINING 

.. ":"' .. I 

2 NV 

_-_-.:··-_:@ _· 
'·-: - ~ 

. ~-:~;;~1, ·~ 

I NV 

. ' :,} 
~ ,' "'j'.'.f.t.-? 

_,; 

--
2 

• 
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Table 6 
Summary of CO PCs of Stormwater Effluent Samples 

SAMPLE RESULTS SCREENING REFERENCE # OF EXCEEDANCES 
COMPOUND NAME ID {~g/L} VALUE #OFCOPCs VALUE REMAINING 

Benzo(k)fluoranthene -EFF041 1.6 ~ NV . 2 NV -_z 
EFF040 1.1 -;.· ~ !' 

I'" • 

-~ 
. 

Beryllium EFFOl 1 4.5 NV 3 0.4 1 1 
EFF004 0.16 
EFF014 0.15 

- JI ~"'·- - --~ ' NV 
":t.-;-.t~:' -· ·· 

bis(2-Ethylhexyl)phthalate EFFOl9 16 NV 
EFF005 4 
EFF002 2.6 -

EFF014 2.6 
CAPOOl ·1.4 
EFF040 -1.2 - - . 

EFF058 1.1 
EFF042 0.69 
EFFOS7 0.66 .,, 

·EFF009 . c0.63 '· . c - I 

EFF041 ·0.62 
. ',!j 

--
-' '~·~:. 

Cadmium EFFOl l 3.3 9.3 0 1.29 0 
EFF012 2.7 
EFF067 0.61 
EFF006 0.6 
EFF005 0.52 

Calcium EFEOiI 260000 - NV 53456 6 
' EFF0.14 ]60000 ... ., 

EFF067 "! 70000 
EFF006 66000 

22 
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COMPOUND NAME 
Calcium 

• 
Table 6 

Summary of CO PCs of Stormwater Effluent Samples 

SAMPLE RESULTS SCREENING 
ID (µg /L) VALUE 

EFFo n .6600.,0 • 
EF.f058 61000 
EFF014 '50000 

· f;FFOIO 47000 
•· EFF068 . 44000 

. EFF057 '43000 
EFF063 42000 
EFF065 - 40000 
EFF035 39000 
EFF009- 34000' 
EFFOOl 29000 
EFF004 ' :29000 
EFFO(j6 . · 240fJO . .,. 
EFF034 .. , 23000.. 

- EFF048 23000 
EFF069 .)3000 . 
EFF002 ·· :20000 " · 
·EFFoos · . . '.ioooo?" · 

,.· 

EFF007 . , .20000 ·-·· · -
EFF064 "' "· > 20000 
CAPOO l 19000 

. ,EFF003 160f!O 
EF;F042 . J.40.00 .. • ,'.,.:; -~ 

~ EFFO~O . 12000. 
i EFF045 .... 9300 
'EFF043 :or '.~ .JJlOO . 

· EFF03 l / A900 ; 
EFFOI9 -·saiJo ·· ' 

_- EFF044 -

23 
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'1 -'L'1 :::~~ 

F'="' .. > ·" 

• 

..__. _______________ ""· -··~~~.~c~~~~·~~·~~··~~--~r•~~~ .. T,rr•··~~~·, ,~,--,~.~ ' '''''''' '' '' '''' '''~---------------------------



• • 
EN SAFE 

TECHNICAL MEMORANDUM - Draft Revision 1 

Table 6 
Summary of CO PCs of Stormwater Effluent Samples 

COMPOUND NAME 
Calcium 

Carbazole 

Chromium 

SAMPLE 
ID 

, EFF041 
EFFOOS 
EFF047 

EFF040 

RESULTS 
(µg /L) 
3500 
3100 
2900 

0.56 

EFFOil 31 
CAPOOl. 1J 

,,EfF014 · 11 
EFF040 6.6 
EFF002 5.9 

·'.EFF004 s :~ 
'; EFF006 4-:1 ··. 
EFF019 Y 4.6 . 
£FFo68- _ . 3.3 - ~ 
: EFF06-5 - '':\3: -

2.·_~ 9 ' '•'' : Ifff,010 ,,. ... 
_. ·~:t;.EEO(i6 2.6 
~.;1 - :EFF005 - 2.4 

EFF034 ' 2.4 
' . ' EFF.O~S - ,_ 2:3 ' 

EFF013 - L 2.2 ,, 
EFF,041 , .2 

1- EF,F04~ =-~ 2 
· d~F058 '; ·· 2 

. '(&._5-· - - ; .. :,.·.~· ~)f - - . 
, ':EFF06_4 -,,.~ ._ -~ _ ;2. 

'.'. EFF069 . · ' , -i.7 
EFF012 ;, --~· ; - -( 5 . 

, ., EFFO~? · ·,·::· - 1.5 . ~ . 

SCREENING 
VALUE 

..,.._e.. . 

NV 

50 

24 

REFER ENCE #OF EXCEEDANCES 
#OF COPCs VALUE REMA INING 

1 NV I 

• 
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Table 6 
Summary of CO PCs of Stormwater Effluent Samples 

COMPOUND NAME 
Chromium 

Chryscne 

Cobalt 

Copper 

SAMPLE 
ID 

. EfFQOl 
. EFFq43. 

EFF042 
EFF057 · 

EFF040 
EFF041 

EFFOli 
. . I 

EFF006 
, .EFFOJ4 
_ EFF048 . -
., - ~- ! 

: _ __ ! 

EFFOll 
EFFOl2 
EFF014 
EFF031 
EFF006 
EFF008 
EFF068 
EFFOl9 
EFF048 
EFF004 
EFF005 
EFF065 
EFF035 
EFF044 
EFF066 

·r. 

RESULTS 
(µg /L) 
' 1.2 " 

1.1 
0.96 
0.95 

2.2 
2.J 

2;8 
1.4 
1.2 
0.?.6 

130 
37 
35 
35 
34 
30 
25 
16 
14 
13 
12 
J2 
JO 
JO 
JO 

SCREENING 
VALUE 

'' 

NV 

• NV · 

2.9 

25 

~---~~~- · ~· ··· ~- --·· ·· · ·-~------ - · ················· ·· · ······-·- ·········· ··· ·· ·········· ···· ···· ··· ·· · · · ········· · ···· ····· · ··- ····· ··· ··········· ···· ······- · ·-··· - · · · ·· ······· ·· · · ······ · 

#OF COPCs 

2 

29 

REFERENCE #OF EXCEEDANCES 
VALUE REMAINING 

NV 

. ~:. '- ~-

l.:' /o 

• r 
.- \ ~r ... 

.. ,,,_. 

2 

1 

., 

.· 

.. J 

• 
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COMPOUND NAME 
Copper 

Cyanide, Total 

Dibenzofuran 

Endosulfan sulfate 

Fluoranthene 

Fluorene 

Heptachlor 

Table 6 
Summary of CO PCs of Stormwater Effluent Samples 

SAMPLE 
ID 

RESULTS SCREENING REFERENCE #OF EXCEEDANCES 
{µg/L) VALUE # OF CO PCs VALUE REMAINING 

EFF067 
EFF003 
EFF013 
EFF047 
EFFOIO 
EFF058 
EFF064 
EFF045 
EFF069 

10 
9.5 
8.7 
7.1 
6.9 
6.5 
5.8 
5.4 
5.2 

EFF034 5 
EFF007 4.8 
EFF009 4.5 
EFF057 4.5 
EFF063 3.8 

~EFI;040 ·;--· --~F··, -· ~ 

EFF040 
EFF041 
EFF058 

EFFQ58 
·- . ·i ' 

_i 

EFF012 

0.053 

4.1 
4.1 
1.7 

0.4 

0.014 

NV 

l.6 

,NV 

0.0036 

26 

- . ·':.'..' . 

I NV 

-· --
3 NV 

I NV 

0 

1 

-, r;;=-r 

3 

1 

.. 

' ., 
.;.·; 

~.... .... ·:~\3 

• 
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Table 6 
Summary of CO PCs of Stormwater Effluent Samples 

SAMPLE RESULTS SCREENING REFERENCE #OF EXCEEDANCES 
COMPOUND NAME ID (!;!g/L} VALUE #OFCOPCs VALUE REMAINING 

lndeno( 1,2,3-cd)pyrene 'EFFQ4 l 0.62 NV -,: - 2 m;' .-··.'!, •- - ,~ 1 
EFF008 . 0.59 .. ~ ." '·~ .,. 

I 
i 
l 

Iron EFFOl 1 180000 NV 36 4134 2 
EFFOI4 5100 
EFF006 2100 
EFF040 1800 
EFF004 1600 
EFF013 1500 
EFF002 1300 
EFF068 1000 
EFFOIO 910 
EFF005 870 
EFF065 790 
EFF066 780 
EFF035 710 
EFF063 670 
EFF064 580 
EFF034 520 
EFF069 520 
EFF067 510 
EFFOOI 440 
EFF007 300 
EFF048 290 
EFF058 290 
EFF009 280 
EFF041 280 
EFF012 270 
EFF043 220 

27 
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COMPOUND NAME 
Iron 

Lead 

-:i.'" 

• 
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Table 6 
Summary of CO PCs of Stormwater Effluent Samples 

SAMPLE 
ID 

CAPOOl 
EFF003 
EFFOl9 
EFF057 

RESULTS 
(µg/L) 

190 
190 
190 
190 

EFF044 160 
EFF042 140 
EFF045 95 
EFF008 92 
EFF031 74 
EFF047 55 

~ 80 
.38 
25 

'':··18 
.. ,' '.·15 

SCREENING REFERENCE #OF EXCEEDANCES 
VALUE #OF COPCs VALUE REMAINING 

28 
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Table 6 
Summary of CO PCs of Stormwater Effluent Samples 

SAMPLE RES UL TS SCREENING 
COMPOUND NAME ID (µg/L) VALUE #OF COPCs 

Lead . ,EFFO;l 9 · " , '· 3,3 · "'''° 
.. ··-EFE0.64 ·• •···· : ' 3.1 

Magnesium 

'EFFo'42 · 2.7 ' 
>. ,EFFtj34 ' . ,·i i s . 

EEF0.69 · : 2.5 
EFFd57 

I 

~ _j 
EFF012 
EFFOl3 
EFF058 
EFF057 
EFF035 
EFFOl 1 
EFF063 
EFF042 
EFF048 
EFF067 
EFF068 
EFF009 
EFF006 
EFF014 
EFF034 
EFF066 
EFFOOS 
EFFOl9 
EFF065 
EFFO IO 
EFF064 
EFF043 

2.4 

100000 
93000 
47000 
40000 
36000 
34000 
28000 
25000 
18000 
18000 
18000 
16000 
10000 
10000 
7100 
6900 
6300 
6000 
4700 
4200 
3800 
2900 

NV 

29 

36 

REFERENCE #OF EXCEEDANCES 
VALUE REMAINING 

49256 2 
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COMPOUND NAME 
Magnesium 

Manganese 

.. .. . 

. .. 

Table 6 
Summary of CO PCs of Stormwater Effluent Samples 

SAMPLE 
ID 

RESULTS SCREENING REFERENCE #OF EXCEEDANCES 
(µg /L) VALUE #OF COPCs VALUE REMAINING 

EFF069 
EFF007 

2500 
2100 

EFF040 2100 
EFF044 1800 
EFF004 1600 
EFF003 1300 
EFFOOJ 1200 
EFF03 l 960 
EFF002 840 
CAPOOJ 560 
EFF045 520 
EFF008 370 
EFF041 310 
EFF047 290 

EFFQll 900 
· EFF063 · 140 
EFF014 liO 

l 

.,> .~FF967 98 
- .~ EFFQ12 85 

EFF040 73 
El'.F058 . 49 
EFF006 - ::" -41 

EFF013 . . 39 
· -· EFF068 .. 37 , 
. EFFQ09 32 · -· ·- . t L. 

· ·~· ~~~i~: 32 .. 
-~........,... 

.. 27 
.. EFFOfO 25 

30 

• 
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Table 6 
Summary of CO PCs of Stormwater Effluent Samples 

COMPOUND NAME 
Manganese 

Mercury 

Methoxychlor 

Nickel 

SAMPLE 
ID 

EFF035 
EFF<l05 

I 

EFF048 
EFFq69 
EFF002 

'EFF.043 
EFFb65 
EFEQOI 
EFF034 

I. 

. EFFOp4 
EFF057 
EFFQ41 
EFF042 
EFFQ19 

'EFF003 
.. EFFooi 

, ~, -EFF031 

·. EFF008 " 
EFFQ44 
CAPOOJ 
EF~~47 

, EFF045 
·1 

I -
CAPOOJ 
EFF013 

EFF047 
1: 
I 

EFFOI l 

RESULTS 
(µg /L) 

23 
. ,20· 

Ji 
17 
16 
16 
16 

. }4 
"13 

"' 9.9 . 
9.4 
8.7 
8.2 
7.2 

"6.5 
6.3 
5.1 
5 

4.6 
4.2 

' ' 3.2 ,,.....: · ·. ~. 3.J'. ~~ . ,'; . •;..:.~",· 

0.22 
0.12 

0.17 

18 

SCREENING 
VALUE 

0.025 

O.o3 
" . 31 

8.3 

31 

REFERENCE #OF EXCEEDANCES 
#OF COPCs VALUE REMAINING 

..... , . 

• ·· 

2 0.11 2 

] • 

} -"-

2 5.14 2 

• 
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COMPOUND NAME 
Nickel 

Pentachlorophenol 

Phenanthrenc 

Potassium 

Table 6 
Summary of CO PCs of Stormwater Effluent Samples 

SAMPLE 
ID 

RESULTS SCREENING REFERENCE #OF EXCEEDANCES 
(µg /L) VALUE #OF COPCs VALUE REMAINING 

EFF012 
EFF014 
EFF006 
CAPOOl 

8.5 
6 

4.5 
3.1 

EFF068 2.6 
EFF042 2.6 
EFFOIO 2.3 
EFF013 2.1 
EFF058 2 
EFF009 1.8 
EFF005 1.8 
EFF004 1.7 
EFF065 1.3 

•

0

EFFqo5 
·.·· EFF006 

.... · · , ! .,._ 

EFFQ67 
' _, !. -: . ...- -

EFF040 
EFF041 

1l' 
u · 
14 

·-· · 
2.6 
2.1 

. .. EFF013 - . 41000 
.EFFQ12 .)8000 
EFFq?8 _ · . . . -24000 
EFF035' . 18000 -

I , 

. EFF057 :,, 17000 ' 
EFF,q 11 : 14000 

. · EFFq63 ' • _ nooo ,;.. 
'.''· EFF0~8 13000- · 

·~ · . 

...... •'" 
' ..... ,. :. - ~. - , • 1::' :.·~ . 

NV 2 NV 2 

N'v 
' . ... 

32 
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COMPOUND NAME 
Potassium 
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Table 6 
Summary of CO PCs of Stormwater Effluent Samples 

SAMPLE 
ID 

EFF067 
CAPOOl 
EFF009 
EFF042 
EFE048 
EFFOlO 
EFF066 
EFF006 
EFF014 

RESULTS 
(µg /L) 
11000 
10000 
10000 
-92,00 

• c8200 
7700 
5800 
5100 
'4400 
4300 

'3700 
.3500 
3100 
3000 .. 
2500' 
2500 

SCREENING 
VALUE 

" ~ .. ~-~{· ~-... . 

33 

REFERENCE #OF EXCEEDANCES 
#OF COPCs VALUE REMAINING 

.,. _.__ ___ ._ .. __ 

...i - -; ... 
L .... . 
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Table 6 
Summary of CO PCs of Stormwater Effluent Samples 

SAMPLE RESULTS SCREENING REFERENCE #OF EXCEEDANCES 
COMPOUND NAME ID (!;!g/L) VALUE #OFCOPCs VALUE REMAINING 

Pyrene EFF040 3.1 NV 3 NV 3 
EFF041 2.6 
EFF058 0.97 

Selenium . EFF064 - 5.6 _7} 0 ---~ :~r ._ --.- -~ iJ~ . ." - "'\ ~-

•.·':.I 

--
Sodium EFF013 800000 NV 36 395333 2 

EFF0!2 770000 
EFF035 320000 
EFF058 310000 
EFF057 300000 
EFF067 260000 
EFFOl I 220000 
EFF042 210000 
EFF068 190000 
EFF063 170000 
EFF048 140000 
EFF009 130000 
EFF006 81000 
EFF066 75000 
EFF014 74000 
EFF065 74000 
EFF034 59000 
EFF005 51000 
EFF019 48000 
EFF064 33000 
EFFOIO 30000 
CAPOOl 21000 
EFF043 20000 
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Sodium 
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Tin 

Vanadium 
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Table 6 
Summary of CO PCs of Stormwater Effluent Samples 

SAMPLE 
ID 

RESULTS SCREENING REFERENCE #OF EXCEEDANCES 
(µg/L) v ALUE #OF cores VALUE REMAINING 

EFF069 
EFF044 

14000 
9500 

EFF031 8100 
EFF040 6500 
EFF007 6000 
EFF003 4700 
EFFOOl 3100 
EFF045 2600 
EFF008 2400 
EFF004 2300 
EFF047 2100 
EFF002 1600 
EFF04 1 1600 

EFF014.· .5.5 
CAPOJ f 

r •i;~ 

5.·2 
EF.f008 4'. 6 

,,:.;·_ 
' · .~..:.... ·. 

EFF009 5 
EFFOlO 4.7 

21.3 

:,... - ·~.,;.~.:·, ~-

•.''' ' :i>. 
NV 

: CAPOOI .. 

fFFOl:4 '., 
·EFF006 
EFF040 
EFFOOS -_ 

21 - .·-;:~ NY . 

·E.FF004 · 
BFF.045 : 
EFFOlO . 

14 
a:a !. 

"B.7 
".r8.5 ~ · 

B.1 
6:6 
6.1 

35 
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Table 6 
Summary of CO PCs of Stormwater Effluent Samples 

COMPOUND NAME 
Vanadium . 

SAMPLE 
ID 

EFF002 
EFF065 
EFF013 
EFFOI l 

. EFF068 

RESULTS 
(µg/L) 

5.9 : 
5.4 
5.3 ., 
5 

4.7 
EFF047 4.2 
EFF067 4.1 
EfFOQ8 4 
EFf 035 4 
EFF034 3.8 
EFF057 3.5 
EFF058 '3.4 f 
EFF066 3.4 
£FF042 3.2 

%EF:F03.J _ '2.9 

EFFOO I - • }.6 
EFF0()4" .. 2.4 . 

·-: EFF009 - ~-o: ' 2.3 ; 
EFF043 2.3 

'• EFF069. . 2.3. 
" ., EFFo4"s· -i.2 

. EFF063 2.2 
"EFF041 .· 1:9 

SCREENING 
VALUE # OF COPCs 

.. 

-~;;~~i · ~ ?~: ~ ~·:-~ ,~:--
EFF044 . ];6 ~ 
EFF003 . -"-. · ., . }i!f 

• EFFOl 9~~:" :J.4 ".'. 
. ~ I ·~ i' 

·~ -", 

36 

REFERENCE #OF EXCEEDANCES 
VALUE REMAINING 

4 , ; . 
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Table 6 
Summary of CO PCs of Stormwater Effluent Samples 

SAMPLE RESULTS SCREENING REFERENCE # OF EXCEEDANCES 
COMPOUND NAME ID (gg/L) VALUE #OFCOPCs VALUE REMAINING 

Zinc EFFOll 530 86 12 308 3 
EFF014 530 
EFF012 460 
EFFOOI 150 
EFF002 140 
EFF009 130 
EFF040 120 
EFF058 110 
EFF065 110 
EFFOIO JOO 
EFF007 99 
EFF067 91 
EFF019 74 
EFF005 73 
EFF003 66 
EFF048 58 
EFF031 57 
EFF066 55 
EFF006 51 
EFF068 50 
EFF008 47 
EFF057 46 
EFF013 44 
EFF063 38 
EFF034 35 
EFF035 33 
EFF064 33 
CAPOOI 28 
EFF004 19 
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COMPOUND NAME 
Zinc 

• 
E.NSAFE 

Table 6 
Summary of CO PCs of Stormwater Effluent Samples 

SAMPLE 
ID 

EFF069 
EFF044 

RESULTS SCREENING REFERENCE #OF EXCEEDANCES 
(µg/L) VALUE #OF COPCs VALUE REMAINING 

18 
16 
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EXECUTIVE SUMMARY 

The environmental investigation and remediation activities at Charleston Naval Complex (CNC) are 

required by the Hazardous and Solid Waste Amendments portion of the Resource, Conservation and 

Recovery Act (RCRA), Part B permit. For management purposes, CNC has been geographically 

divided into 12 investigative "zones" identified as A through L. Zone J consists of portions of the 

Cooper River, Shipyard Creek, Noisette Creek, and associated marsh areas. Characterizations 

include evaluations of storm water discharge, sediments below the mean high water mark, and the 

water bodies surrounding CNC. The main objective of the Zone J RCRA Facility Investigation 

(RF!) is to assess impacts from CNC-related discharges to receptors within Zone J. 

The Navy completed preliminary sampling of the water bodies in September 1997, using the 

protocols and methods outlined in the Final Comprehensive Sampling and Analysis Plan 

(EnSafe/Allen & Hoshall {FlA&H) July 1996) and the Zone J RFI Work Plan (FlA&H December 

1996). In a December 1997 technical memorandum entitled Preliminary Results of'Zone J Sampling 

(EnSafe), the Navy presented the investigative approach, deviations from the Zone J work plan, 

applied sampling protocols, and presented analytical results of the Zone J sampling. Numerous 

zone-specific investigations of upland areas of concern/solid waste management units 

(AOCs/SWMUs) were still ongoing when the 1997 Zone J sampling was completed. Therefore, 

correlations between the constituents detected in Zone J and potential CNC sources were not 

attempted. However, the 1997 technical memorandum did present a preliminary list of chemicals of 

potential concern (COPCs) in Zone J sediments and surface waters, and a map of contaminant 

distributions. 

EnSafe submitted the Zone J Draft RFI Report - Part One on April 24, 2000 to the South Carolina 

Department of Health and Environmental Control (SCDHEC), the South Carolina Department of 

Natural Resources (SCDNR), the National Oceanic and Atmospheric Administration (NOAA), the 

United States Environmental Protection Agency (USEPA), and the United States Fish and Wildlife 

Service (USFWS) for their review and comment. The Part One report presented a screening-level 

• ecological risk assessment (SLERA) using the preliminary results of Zone J sampling and the 
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• protocols outlined in the USEPA1997 guidance document for Superfund, Process for Designing and 

Conducting Ecological Risk Assessments. 

• 

Comments from reviewing agencies on the Part One report addressed general approach, document 

preparation, approach in evaluating lines of evidence for eliminating COPCs from further 

investigation, more in-depth evaluation of linkages between CNC and Zone J and a clearer 

determination of reference concentrations. 

EnSafe and the Navy presented the migration pathway evaluation process to the Base Closure Team 

(BCT) in September 2000, along with checklists desired to yield a more definitive assessment of 

potential contaminant migration pathways and the scope of work required to complete the next phase 

of the Zone J RPI. EnSafe and the Navy concluded that CNC storm water effluent data were 

required to produce a reasonably definitive evaluation of the migration pathway scenarios, 

particularly for contaminant transport via storm water drainage pipelines and effluent. 

At the May 2001 BCT project team meeting, EnSafe presented the conceptual approach for 

collecting effluent samples from CNC and reference samples from non-point-source locations offsite. 

The approach was agreed upon by the project team, which decided that a scoping package would be 

presented to the BCT project team prior to submittal of the Point of Entry Effluent Sampling Work 

Plan to incorporate comments from the SCDHEC. The scoping package was presented at the August 

2001 project team meeting where a consensus was reached that a number of reference locations 

should also come from areas on base that were not influenced by an AOC/SWMU, if possible. 

Evaluation of CNC storm water effluent is an interim phase of the Zone J RPI. The investigation 

will continue until sufficient data is obtained to determine whether COPCs are present from the other 

migration pathways and if the COPCs can be attributed to a Navy source. Data will be used to 

characterize the associated impact to the receiving waters and potential receptors. 

This report focuses on the CNC outfalls associated with Noisette and Shipyard Creeks. CNC outfalls 

• associated with the Cooper River will be addressed in the addendum report. Storm water effluent 
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sample detections were evaluated for COPCs and compared with CNC site data to evaluate upland 

source linkages for Scenario 1 (Transport to Zone J via Storm Water Drainage Pipeline), which 

describes a release from a SWMU or AOC resulting in either: 

la) Waste being introduced directly into a storm sewer catch basin, and migrating via 

the storm sewer pipeline to Zone J; 

1 b) Storm water runoff transporting contaminated media into a storm sewer catch 

basin, and migrating via the storm sewer pipeline to Zone J; 

le) Contaminated groundwater being intercepted by and entering a low-integrity 

storm sewer pipeline and migrating via the storm sewer pipeline to Zone J; or 

ld) Waste discharging directly to Zone J via sanitary/storm sewer cross connects. 

Much of the CNC storm water system is influenced by tidal activity and is inundated by surface 

water to some degree during high tide. Storm water effluent was collected from outfalls that 

discharge into Shipyard and Noisette Creeks during periods of precipitation that occurred at low tide 

to prevent inclusion of surf ace water in the sample. The storm water drainage basins sampled for 

this report are: 

Noisette Creek 

• Drainage Basin 1-A 

• Drainage Basin 1-B 

• Drainage Basin 1-C 

• Drainage Basin 10 

• Drainage Basin 10-A 

• Drainage Basin 10-B 

• Drainage Basin 10-C 

Shipyard Creek 

• Drainage Basin 51-H 

• Drainage Basin 52 

• Drainage Basin 52-A 
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Storm water effluent sample detections were compared against storm water effluent reference and 

screening criteria, upland surface soil detections, groundwater detections, and environmental incident 

and sewer cross-connect reports in determining COPCs for further evaluation and linkages to CNC 

sites. Storm water Drainage Basin 10-B was the only basin with soil and groundwater linkages to a 

CNC site (SWMU 44 ). CO PCs with upland linkages at Drainage Basin 10-B consist of arsenic (soil 

and groundwater), barium (groundwater), beryllium (soil), chromium (soil), cobalt (soil), copper 

(soil) iron (soil and groundwater), and zinc (soil). Further investigation of these CO PCs and linkages 

at Drainage Basin 10-B is recommended. 

Hydrodynamic evaluations of Shipyard Creek and Noisette Creek were performed as part of this 

study to determine transport of CNC and non-CNC contaminants in these water bodies. This 

evaluation has determined that pollutants released into the water bodies are transported both up and 

down stream with the flood and ebb tides, although there is a net downstream component towards the 

ocean. The tidal flushing capacity of Noisette Creek during one tidal cycle was approximated to be 

88% while the diluting capacity ranged from approximately 3.7 to 1 to approximately 14.7to1. The 

tidal flushing capacity of Shipyard Creek during one tidal cycle was approximately 9% while the 

diluting capacity ranged from 8.4 to 1 to approximately 117 to 1. It was also found that Noisette 

Creek is a high tidal energy environment with less hydraulic retention time than Shipyard Creek 

which is a low tidal energy environment. Consequently, sediments and contaminants in Noisette 

Creek tend to be flushed into the Cooper River and distributed throughout the estuary more quickly 

than similar materials in Shipyard Creek which tend to be deposited and remain within the Shipyard 

Creek basin. It was also determined that sediments carried into Shipyard Creek by flood tides in the 

Cooper River may also be deposited within the Shipyard Creek basin . 
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1.0 INTRODUCTION 

Zone J RFI Storm Water Effluent Evaluation Report 
Charleston Naval Complex, Charleston, SC 

Revision 0 
October 2002 

The purpose of the Zone J RPI is to assess Navy-related impacts to the water bodies adjacent to the 

CNC as part of the overall basewide assessment. Zone J, which consists of portions of the Cooper 

River, Shipyard Creek, and Noisette Creek and their associated marsh areas, is one of CNC's 12 

interdependent RPI zones. Zone J characterizations include evaluations of storm water discharge, 

sediments beyond the mean high water mark and the water bodies surrounding CNC. It is also the 

only zone that is entirely within an estuarine system and with only rivers, creeks, and marshes, the 

investigated components are more ecological than industrial. As such, standard industrial site 

investigative protocols (monitoring well and soil boring installation, etc.) are inappropriate, 

necessitating the use of a variety of preliminary investigative techniques. 

To date, the Zone J RPI techniques included unbiased offshore sampling to assess the nature and 

extent of sediment contamination, screening-level ecological risk assessments to determine potential 

adverse effects of detected contaminants to aquatic receptors, and conceptual site models to define 

potential routes of exposure. These approaches have not yielded a complete and comprehensive 

evaluation of CNC impacts to the Zone J water bodies since such a broad evaluation requires a 

thorough analysis of contaminant migration pathways between suspected CNC sources and Zone J. 

Site-specific analytical data collected from AOCs/SWMUs during RPI and Corrective Measures 

Study (CMS) activities are being evaluated and screened against ecological screening values to 

complete migration pathway evaluations and determine if a possible linkage exists to the 

contribution of contamination to Zone J water bodies. This report evaluates the storm water 

migration pathways and off-site storm water effluent values and identifies COPCs, hydrodynamics of 

the Zone J estuary system, and data gaps that will be addressed in future. 

The remainder of this section presents the history of the Zone J investigation, current status, and a 

description of the Charleston Harbor and Cooper River Watershed estuaries. Section 2 presents the 

approach used to evaluate the potential pathways between upland CNC sites and Zone J, the 

conceptual site model, the various migration pathway scenarios, and the set of screening criteria used 

• to identify upland contaminants that may be a Zone J concern. 
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Section 3 describes the investigative objectives, sampling procedures, protocols, and analyses 

implemented during data collection within Zone J. Section 4 details the data quality objectives 

(DQOs) and the appropriate guidance for the RFI at CNC. Section 5 describes the approach and 

technical methods used to determine and evaluate reference concentrations for samples collected off

site. 

Section 6 includes discussions on CNC drainage basin evaluations for Shipyard and Noisette Creeks, 

respectively. Evaluations will include descriptions of drainage basins and associated 

AOCs/SWMUs, previous site investigations, storm water effluent data evaluation, COPCs and 

upland terrestrial unit source identification, and possible data gaps. 

Section 7 describes transportation mechanisms of contaminants in Noisette and Shipyard Creeks. 

Preliminary hydrodynamic modeling will also aid in the predictions of contaminant fate and transport 

entering Zone J water bodies. Section 8 summarizes the conclusion of each drainage basin summary 

• relating to storm water evaluations, and Section 9 is a compilation of references. 

1.1 Zone J RFI Investigation 

Zone J is the only zone that is part of an estuarine system with its rivers, creeks, and marshes having 

more ecological than industrial components. As such, standard industrial site investigative protocols 

(monitoring well and soil boring installation, etc.) are inadequate and necessitated the use of a variety 

of preliminary investigative techniques for the Zone J RFI. To date, these techniques included 

unbiased offshore sampling to assess the nature and extent of sediment contamination, preliminary 

screening-level ecological risk assessments of offshore sediments to determine potential adverse 

effects of detected contaminants to aquatic receptors, and conceptual site models to define potential 

routes of exposure. 

To date, these approaches have not yielded a complete and comprehensive evaluation of CNC 

impacts to the Zone J water bodies since such an evaluation requires a thorough analysis of 

• contaminant migration pathways between suspected CNC sources and Zone J. 
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As a majority of the upland zone investigations reached their final phases, more investigation

derived data has been made available, enabling the evaluation of contaminant migration pathways 

and possible linkages between CNC sources and Zone J. Preliminary hydrodynamic modeling will 

also aid in the predictions of contaminant fate and transport upon entering the Zone J water bodies. 

1.2 Site Investigation Background and Strategy 

With respect to assessing contaminant sources and fate and transport issues, Zone J is perhaps the 

most complex of the RPI zones. As central components of the local watershed, the Zone J water 

bodies receive storm water runoff and other inputs from the majority of surrounding upland areas, 

including the CNC, via numerous point and nonpoint source discharges, including several permitted 

National Pollutant Discharge Elimination System (NPDES) industrial discharges. The main 

objective of the Zone J RPI is to assess impacts from CNC-related discharges to receptors within 

Zone J. Given the large number and distribution of potential CNC sources, the Zone J RPI to date 

has relied heavily upon a single round of extensive offshore sampling, existing data generated by 

• upland zone-specific investigations (see Figure 1-1), various studies conducted in the Charleston 

Harbor, and a single round of CNC storm water effluent runoff sampling at multiple locations. 

• 

The large scope and extended schedule of the CNC RPis necessitated zones being investigated and 

sampled independent of other zones. With some of the larger zone investigations, it was not 

uncommon for months or even years to pass between zone-specific sampling phases, which affected 

the sequence of data availability for use during the Zone J investigation. Prior to the scope of the 

Zone J RFI being defined as the assessment of the surrounding water bodies, several of the initial 

upland site investigations conducted small-scale, offshore sampling, adding to the complexity of the 

Zone J data set. 

A series of small scale, unconnected, and temporally sporadic offshore sampling events would 

generate an inconsistent data set since water quality parameters such as temperature, dissolved 

oxygen, salinity, pH, and total suspended solids change constantly with the tide, season, and flow 

rates and often have a direct correlation to contaminants. Therefore, the Navy proceeded with the 

large scale Zone J investigation to ensure a consolidated data set for the water bodies. Sampling 
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would also prevent RFI delays caused by postponing offshore sampling until the completion of the 

upland investigations . 
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With only a portion of the upland zone-specific investigations completed or ongoing, the Navy 

completed the preliminary sampling of the water bodies in September 1997, using the protocols and 

methods outlined in the Final Comprehensive Sampling and Analysis Plan (El A&H July 1996) and 

the Zone J RF! Work Plan (El A&H December 1996). In a December 1997 technical memorandum 

entitled Preliminary Results of Zone J Sampling (EnSafe), the Navy presented the investigative 

approach, deviations from the Zone J work plan, applied sampling protocols, and presented 

analytical results of the Zone J sampling. Numerous zone-specific investigations of upland 

AOCs/SWMUs were still ongoing when the 1997 Zone J sampling was completed, therefore 

correlations between the constituents detected in Zone J and potential CNC sources were not . 

attempted. The 1997 technical memorandum did, however, present a preliminary list of COPCs in 

Zone J sediments and surface waters and a map of contaminant distributions. 

The data set in this preliminary report, which also included results from the small-scale, offshore 

sampling conducted as part of other zone-specific RFls, was not intended to be a complete 

assessment but did conclude that after the analysis of 126 offshore sediment samples, concentrations 

at numerous locations in the Cooper River, Shipyard Creek, and Noisette Creek exceeded the 

USEPA's 1995 Region N Waste Management Division's Sediment Screening Values (SSVs) for 

semivolatile organic compounds (SVOCs), pesticides, polychlorinated biphenyls (PCBs), and/or 

inorganic compounds. 

On April 24, 2000, EnSafe submitted the Zone J Draft RF! Report - Part One to the SCDHEC, the 

SCDNR, the NOAA, the USEPA, and the USFWS for their review and comment. The Part One 

report presented a SLERA using the preliminary results of Zone J sampling and the protocols 

outlined in the USEPA's 1997 guidance document for Superfund, Process for Designing and 

Conducting Ecological Risk Assessments. The SLERA included a screening-level problem 

formulation, conceptual model, ecological effects evaluation, exposure estimates, and risk 

calculations. 

In accordance with the USEP A, a SLERA may exclude those CO PCs believed to lack a complete 

exposure pathway between the site and receptor species. In a preliminary attempt to determine if a 
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correlation did exist between the CO PCs at CNC' s upland sites and CO PCs in Zone J, the Part One 

report reviewed the cross-media transport (migration) discussions from relevant zone-specific RFI 

reports. Based on the site-specific fate and transport evaluations in these reports, sites with the 

following pathways were suspect: soil-to-groundwater, groundwater-to-surface water, and soil-to

sediment. 

The RFI reports qualitatively classified upland groundwater and soil COPCs with regards to their 

anticipated potential for migrating from groundwater to surface water. A groundwater COPC was 

designated as a possible surface water migrant if the maximum concentration exceeded the chronic 

ambient water quality criteria (chronic Ambient Water Quality Criteria (A WQC)) for saltwater in the 

USEP A's Supplemental Guidance to Risk Assessment Guidance for Supeifund: Region N Bulletins, 

Ecological Risk Assessment, (November 1995). Soil-to-sediment pathways also were addressed if 

storm water runoff traveled across a site and entered an open, unlined drainage feature or storm 

sewer, which ultimately discharged into a Zone J water body . 

Under these conditions, surface soil concentrations at the site exceeding the USEPA's SSVs 

(November 1995) were considered a potential migration concern. Data gaps during this preliminary 

assessment included parameters without a valid chronic A WQC or SSV and AOCs/SWMUs lacking 

cross-media transport information. 

The Part One report also presented a compilation of Zone J figures correlating the location of the 

AOCs/SWMUs identified as having potential migration pathways to the Zone J sediment sample 

locations with concentrations exceeding a particular SSV. This approach, however, was not intended 

to confirm any linkage between a CNC site and Zone J, but merely to provide a screening level 

evaluation of possible connections suggested by mutually detected contaminants. 

General comments from reviewing agencies on the Part One report regarded the preparation of the 

document and the Navy's general approach, as well as specific comments evaluating the lines of 

evidence the Navy proposed for eliminating COPCs from further investigation. Several comments 

on the report regarded the need for the Zone J RFI to include a more in-depth evaluation of linkages 
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between CNC sites and Zone J, including a thorough evaluation of potential contaminant migration 

pathways. A clearer determination of Zone J reference concentrations was also requested along with 

calculation of mean ER-M quotients for the reference samples to better define baseline toxicity. 

1.3 Current Status 

Since the Navy's submittal of the 1997 Technical Memorandum and prior to the implementation of 

the evaluation, storm water effluent samples were collected as part of the Zone J RFI. Upland zone

specific investigations across CNC, however, have generated additional data for various 

AOCs/SWMUs, allowing for better source and contaminant migration pathway determination to be 

conducted. In September 2000, EnSafe and the Navy presented the migration pathway evaluation 

process to the BCT along with checklists desired to yield a more definitive assessment of potential 

contaminant migration pathways and the scope of work required to complete the next phase of the 

ZoneJRFI. 

• After reviewing the findings of the upland RFis and preliminary offshore sampling in Zone J, EnSafe 

began evaluating potential contaminant migration pathways from known AOCs/SWMUs to Zone J. 

After further refinement of the conceptual exposure model and completion of approximately half of 

the drainage basin evaluations, EnSafe and the Navy concluded that CNC storm water effluent data 

were required to produce a reasonably definitive evaluation of the migration pathway scenarios, 

particularly for contaminant transport via storm water drainage pipelines and effluent. 

• 

At the May 2001 BCT project team meeting, EnSafe presented the conceptual approach for 

collecting effluent samples from CNC and reference samples from non-point-source locations off site. 

The approach was agreed upon by the project team, which decided that a scoping package would be 

presented to the BCT project team prior to submittal of the Point of Entry Effluent Sampling Work 

Plan to incorporate comments from the SCDHEC. The scoping package was presented at the August 

2001 project team meeting where a consensus was reached that a number of reference locations 

should also come from areas on base that were not influenced by an AOC/SWMU, if possible . 
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Using detailed sewer system maps, aerial photographs, and site topography, the suspected paths of 

storm water runoff were traced from known AOCs/SWMUs to a particular Zone J discharge 

point/area. Analysis of effluent samples from these discharge points would determine if CNC

related contaminants are being transported to Zone J, and if so, would provide relevant data to 

identify potential source(s). 

As a basis of comparison, effluents from several reference locations were also sampled to establish a 

baseline data set representative of non-Navy related inputs to Zone J or similar water bodies. As part 

of the Zone J SI.ERA, effluent concentrations will also be compared to recommended ecological 

screening concentrations for surface water. Effluent COPCs that exceed both the established 

reference concentration and the ecological benchmark will be retained for further evaluation and risk 

assessment during the remainder of the Zone J RFI. 

The evaluation of CNC effluent is an interim phase of the Zone J RFI. The investigation will 

continue until sufficient data is obtained to determine whether COPCs are present from the other 

migration pathways, and if so, whether the COPCs can be attributed to a Navy source. Data will be 

used to characterize the associated impact to the receiving waters and potential receptors. 

1.4 Overview of the Charleston Harbor/Cooper River Watershed 

The Charleston Harbor, located in the central portion of South Carolina's coastline, is formed by the 

confluence of the Ashley, Cooper and Wando Rivers and their tributaries. Figure 1-2 shows the 

Charleston Harbor and identifies the major water bodies and other points of interest, including the 

location of the CNC. The harbor is the third largest estuarine drainage area in South Carolina. It 

comprises more than 26,000 hectares of coastal marshlands and open-water habitat. The Cooper 

River, Ashley River, Wando River, Town Creek and Shipyard Creek are major navigable waters 

fanning the Charleston Harbor. Noisette Creek, Clouter Creek, Goose Creek, Plum Creek and other 

smaller creeks also feed into the Charleston Harbor system. The Atlantic Ocean entrance to the 

Charleston Harbor is shaped by barrier islands and the channel jetties. This section will provide a 

• general description of the harbor and its surroundings as a whole, followed by information specific to 
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each of the major water bodies comprising the harbor. Information is provided on the hydrodynamic 

behavior of the rivers, engineering modifications impacting them, key industries that may impact the 

rivers and creeks, NPDES permits and violations, surrounding marinas and boat landings and the 

United States Army Corps of Engineers (USACE) permitted dredging activities. 

1.4.1 The Charleston Harbor Estuary 

As shown in Figure 1-2, the urban areas of Greater Charleston flank the majority of the harbor. Of 

the three rivers that form the Charleston Harbor Estuary, the Cooper River has the densest urban 

development and the largest number of industrial and port facilities. These urban areas and 

industrial facilities are located primarily on the western shore and include Naval Weapons Station 

Charleston, the former U. S. Navy Base (CNC), commercial facilities associated with the State Ports 

Authority (SPA), and numerous private companies. The Ashley River has the second largest number 

of industrial and commercial facilities, most of them located along its eastern shoreline. The W ando 

River presently has the least upland development compared to the other two rivers, except in its 

lower reaches. In that area on the eastern shore, the SPA maintains the Wando Terminal facility. 

Several residential communities are also present and/or being developed on the eastern shore. 

Large dredged material disposal areas are located on southern tip of Daniel Island, on Drum Island 

and on Cl outer Island. Some dredged materials have also been placed on the southern portion of the 

CNC, in Zone I. The USACE also maintains a large offshore disposal site of materials dredged from 

the Charleston Harbor. 

The Charleston Harbor system provides habitat for both saltwater and freshwater organisms. 

Intertidal wetlands are found on the margins of the rivers and creeks forming the harbor and support 

a diverse population of flora and fauna, including more than 80 species of macrophytes, 

580 planktonic taxa, and over 570 macroinvertebrate and finfish species (VanDolah et al., 1990). 

According to the SCDHEC, water quality for the harbor, including the Zone J water bodies, is rated 

"SB", which applies to tidal saltwaters suitable for primary and secondary contact recreation, 

• crabbing, and fishing, except harvesting of clams, mussels, or oysters for market purposes or human 
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consumption, and suitable for the survival and propagation of a balanced indigenous aquatic 

community of marine fauna and flora (SCDHEC Regulation 61-68). 

The harbor supports large populations of commercially harvested white and brown shrimp and blue 

crab as well as important recreational species, including red drum, spotted sea trout, flounder, spot, 

Atlantic croaker, and catfish. Habitat types such as mud flats, Spartina marshes, and cattail marshes 

are found, especially at the southern end of the base. Palustrine forested wetlands were identified 

along Shipyard and Noisette Creeks. Most of the areas were identified as having some estuarine 

influence. Less pervasive wetland habitats found on the base include palustrine scrub-shrub and 

palustrine emergent wetlands. 

1.4.2 Dynamics of the Charleston Harbor 

The harbor estuary is a mixing zone where fresh water from upland areas flows into the sea and 

meets salt water. The twice-daily ebb and flow of the tides drive mixing of salt and fresh water, as 

• well as the transport of sediments and potential pollutants discharged into the estuary. For the 

purposes of this study, it was important to determine the area where tidal mixing could disperse 

potential pollutants discharged from the CNC. Through hydrodynamic modeling, a tidal excursion 

zone was established for the Charleston Harbor (Ivan Chou, Environmental Consulting Technology, 

1999). The net horizontal distance traversed by a hypothetical particle placed in the water at a point 

during a tide cycle of one flood tide and one ebb tide defines the tidal excursion zone for that point. 

The tidal excursion zone defines the areas in the harbor that could potentially be impacted by CNC 

discharges. Conversely, potential pollutants released into the excursion zone by other sources along 

the Ashley, Cooper and Wando Rivers, Shipyard Creek and Charleston Harbor can also impact the 

waters adjacent to the CNC. 

• 
Figure 1-2 shows yellow dashed lines indicating the upstream limits of tidal excursion zones for the 

rivers in the Charleston Harbor. A particle released into the Cooper River at the CNC at low tide can 

travel upstream for six hours, traveling about 4.5 miles to a point located between the U.S. Naval 

Weapons Station and the discharge point of Goose Creek. Similarly, a particle released at peak high 
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tide can travel downstream for six hours, reaching the entrance of the harbor. Additionally, a particle 

released at CNC at low tide can be transported about five miles into the W ando and Ashley Rivers by 

the tides. The tidal excursion zone extends up the Wando River toward the north side of Daniel 

Island and upstream on the Ashley River just north of the James Island connector and Highway 17. 

The tidal excursion zone also extends up the entire length of Shipyard Creek and Noisette Creek. 

1.4.3 Development Impacting the Charleston Harbor/Cooper River 

Industrial development has modified the hydrodynamics and environmental quality of the rivers 

comprising the Charleston Harbor Estuary to a significant extent. Prior to any engineering 

modifications, the Ashley, Cooper and Wando Rivers were relatively small tidal rivers with natural 

channels that were essentially self-maintaining. The Ashley River and the Wando River have been 

modified the least, primarily by dredging deeper channels in the lower reaches of the rivers, while the 

Cooper River has seen the most significant modifications of its natural state. 

• 1.4.3.1 Cooper River Diversion/Rediversion Project 

• 

In 1942, the South Carolina Public Service Authority (SCPSA) completed the first diversion project 

of the Cooper River, which was to provide hydroelectric power to the Santee-Cooper area. This 

project involved construction of the Wilson Dam on the Santee River to form Lake Marion, 

construction of the Pinopolis Dam at the headwaters of the Cooper River to form Lake Moultrie, and 

construction of a 7 .5-mile canal between the two lakes through which approximately 88% of the 

freshwater flow from the Santee River was directed to the Cooper River (Little, 1974a; Kjerfve, 

1976; Kjerfve and Magill, 1990; USACE, 1975). Prior to this project, the Cooper River was a small 

tidal river with brackish water with a flow volume less than 417 feet3 (ft) /second (s) (10 meters3 (m) 

Is). This change increased the fresh water flow into the Cooper River to approximately 15,600 

ft3/sec (442 m3/s) (Kjerfve, 1976) and reduced salinity in the harbor from 30.0 ppt to 16.8 ppt. 

Another consequence of this massive freshwater input was the change from a tidal circulation mode 

to a gravitational circulation mode with a stratified, partially mixed salinity structure . 
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Prior to 1942, dredging activities in the Cooper River were minimal. Gross annual maintenance 

dredging in the river channels of approximately 110,000 cubic yards (cy) was needed to maintain the 

30 ft channel. However, with the change in the river's hydrodynamics, a significant increase in the 

sedimentation occurred in the Charleston Harbor, which led the USACE to expand dredging 

activities for the Cooper River area. Also, in 1988 the navigation channel was deepened from 9.1 

meters (m) (30 ft) to 10.6 m (35 ft). The combined effects of the increased flow and the deeper 

channels resulted in greater landward transport of marine sands 01 an Dolah, 1990), an increase in 

suspended sediment from upland sources, scour of river bed and banks, and the disruption of the 

estuarine hydrography. Due to greatly increased shoaling in the harbor system in the early 1960's as 

much as 10,000,000 cy had to be dredged per year. By 1982, 7 ,500,000 cy of sediment was being 

removed to maintain navigation channels, costing over $5 million a year. 

To alleviate the shoaling problems attributed to the 1942 diversion project but still maintain the 

potential for hydroelectric power, the USA CE completed the "Cooper River Rediversion Project" in 

• August 1985. This project redirected approximately 70% of the water flow from the Cooper River 

back into the Santee River through a new 11.5-mile canal in the vicinity of St. Stephens, South 

Carolina. A new 84-megawatt capacity powerhouse on the rediversion canal was completed in 1985. 

• 

Since rediversion, the monthly mean flow into the Cooper River has been reduced to approximately 

4500 ft3 /s. The USA CE estimated shoaling to diminish by 40% to 70% after the red1version project 

was complete. The net effects of the rediversion upon sedimentation were not expected to be evident 

for approximately 10 years (USACE, 1983). 

Between 1985 and 1994 the USACE performed an analysis of the shoaling rates. This study 

consisted of conducting bank to bank depth profiles at 117 stations in the harbor and Cooper River 

and monitoring the dredging records during that period. Shoaling rates initially decreased 

approximately 71 % compared to the 1982 baseline and maintenance dredging decreased 70%. 

However, after the Charleston Harbor and Cooper River channels were deepened in 1988, the 

amount of shoaling and the maintenance dredging increased somewhat. After the deepening project, 
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the shoaling rate was reduced 48% and maintenance dredging was reduced 57% from the 1982 

baseline. These reductions are roughly in line with expectation for the rediversion project (USACE, 

March 1998). 

1.4.3.2 Ports of Charleston 

The Charleston Harbor is a modern transportation hub. Cargo shipped through Charleston's four 

state terminals disburses throughout the world. It is the second largest container port on the East and 

Gulf Coasts and the fourth largest in the nation. In 200 l, the Port of Charleston SP A handled 1.5 

million 20-ft. equivalent units of cargo, as well as 520,391 tons of bulk cargo and over 68,000 tons 

of grain with approximately 1,500 ships and barges passing through the port. Top commodities 

include automobiles and grains, food items and forest products, consumer goods and machinery, 

metals, chemicals and clay products. The harbor also handles significant volumes of petroleum 

products, coal, and iron ore at private terminals. The volume of cargo handled by the port has 

increased from 8 % to 15% annually in past years . 

Projected growth for the port indicates that additional facilities will be needed. The SPA is planning 

a fifth container ship terminal to supplement the existing terminals. This terminal was planned for 

the southern end of Daniel Island and would have covered both the Cooper River and W ando River 

sides of lower Daniel Island. However, community support for this plan never developed and other 

alternatives are now being considered. The proposal that currently seems most widely supported is 

to locate the terminal on the southern portion of the CNC. Also, in late 2001, the United States 

Congress approved a study to evaluate the need to deepen the harbor channels beyond 45 ft. 

(Charleston Post and Courier, December 3, 2001). As these plans advance and as more and larger 

ships utilize the Charleston Harbor, additional channel enlargement projects involving dredging 

portions of the channel in and around the CNC will likely occur. 

1.4.3.3 Charleston Naval Complex 

When active, the former Charleston Navy Base was the Navy's third largest home port, supporting 

• more than 70 surface vessels and submarines until 1996 when the base was officially closed. The 
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CNC currently supports a number of private and federal facilities that use the docks and piers such as 

Detyens Shipyards, Charleston International Port, Charleston Shipbuilders, Inc., the United States 

Coast Guard (USCG), and the NOAA. 

1.4.3.4 Naval Weapons Station 

Naval Weapons Station Charleston, located north of the CNC, is currently an active federal 

installation and a homeport to the Maritime Prepositioning Force (MPF). The MPF is a self

sustained task force that can provide equipment and supplies for up to 17 ,000 Marine Corps 

personnel for 30 days. The MPF ships are typically similar in size to container ships that use the 

terminals at the SP A. 

1.4.3.5 Urban/Industrial Development 

Urban and industrial development in the Greater Charleston area impacts the Charleston Harbor 

water bodies through the discharge of treated sewage, industrial effluents and storm water carrying 

• nonpoint source contaminants. The lower harbor section receives point source effluents from two 

large secondary sewage/wastewater treatment facilities, Plum Island and Mount Pleasant. 

Additionally, numerous active industrial facilities discharge industrial effluents and storm water as 

authorized by environmental permits. Other possible sources of pollution affecting the harbor 

include marina facilities and boat landings, waste and bilge water from ships and runoff from 

disposal areas for dredged materials. 

• 

National Pollutant Discharge Elimination System 

In 1972, Congress passed amendments to the Federal Water Pollution Control Act (FWPCA), 

commonly known as the Clean Water Act (CW A), to prohibit the discharge of any pollutant to 

waters of the United States from a point source, unless the discharge is authorized by a NPDES 

permit. Under the NPDES, all facilities that discharge pollutants from any point source into waters of 

the United States are required to obtain a permit. Early efforts to improve water quality under the 

NPDES program focused on reducing pollutants in discharges of industrial process wastewater and 

from municipal sewage treatment plants. In 1975, the SCDHEC Bureau of Water received authority 
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from the United States Environmental Protection Act to administer the NPDES Permit Program in 

South Carolina. The Bureau is responsible for the permitting, compliance, monitoring, and 

enforcement of the program, and NPDES permits are issued by the SCDHEC to a discharger 

pursuant to regulations for all point source discharges into surf ace waters. 

The FWPCA Amendments contained four important principles: 

• The discharge of pollutants to navigable waters is not a right. 

• A discharge permit is required to use public resources for waste disposal and limits the 

amount of pollutants that may be discharged. 

• Wastewater must be treated with the best treatment technology economically achievable, 

regardless of the condition of the receiving water. 

• Effluent limits must be based on treatment technology performance, but more stringent limits 

may be imposed if the technology-based limits do not prevent violations of water quality 

standards in the receiving water. 

In response to the need for comprehensive NPDES requirements for discharges of storm water, in 

1990 Congress amended the CW A to require the USEPA to establish phased NPDES requirements 

for storm water discharges. The Phase I program addressed sources of storm water runoff that had 

the greatest potential to negatively impact water quality. The regulations require municipal separate 

storm water sewer systems (MS4s) located in municipalities of a population of 100,000 and greater 

and all categories of discharges associated with industrial activity to obtain storm water NPDES 

permits. Operators of the facilities, systems, and construction sites regulated under the Ph,ase I 

NPDES Storm Water Program can obtain permit coverage under an individually-tailored NPDES 

permit (developed for MS4s and some industrial facilities) or a general NPDES permit (used by most 

operators of industrial facilities and construction sites). 

According to the USEPA (Guidance Manual for Preparations of NPDES Permit, 1991), it is 

recognized that storm water runoff carries pollutants draining off streets and parking lots, 
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construction and industrial sites, and mining, logging, and agricultural areas. Through natural or 

manmade conveyances, the runoff is channeled into and transported by gravity flow through a wide 

variety of drainage facilities. Runoff may purge accumulated pollutants out of gutters, catch basins, 

storm sewers, and drainage channels. Runoff eventually ends up in surface waters such as creeks, 

rivers, estuaries, bays and oceans. Runoff from urban and industrial areas has been considered as a 

nonpoint source of pollution. However, most urban runoff is discharged through conveyances such 

as separate storm sewers or other conveyances and depending on the size of the municipality can be 

considered point sources under the CW A and are, therefore, subject to the NPDES program. 

In 1999, Phase II of the storm water NPDES program was finalized and stated: construction 

activities disturbing between 1 and 5 acres of land (i.e., small construction activities) and 

municipalities with urbanized areas that have a population greater that 50,000 may be required to 

comply with the new regulations by March 2003. Under this new regulation, the cities of Charleston 

and North Charleston and the Town of Mount Pleasant, which are located within the Charleston 

• Harbor estuary, may have to comply with the new program. 

In addition to expanding the NPDES Storm water Program, the Phase II Final Rule revises the "no 

exposure" exclusion and the temporary exemption for certain industrial facilities under Phase I of the 

NPDES storm water program. The industrial facility or site can obtain a "No Exposure Certification 

for Exclusion from NPDES Storm water Permitting". If a discharger can certify that a condition of 

"no exposure" exists at the industrial facility or site, then NPDES permit coverage is not required for 

discharge of storm water associated with industrial activities identified at 40CFR 122.26(b)(14)(i)

(ix) and (xi). 

South Carolina has about 1,200 active NPDES permits, and according to the SCDHEC in 2001, there 

were 29 permitted NPDES locations to the Cooper River watershed within the excursion zone: 15 to 

the Cooper River, two to Goose Creek, three to Pilbin Creek, four to Shipyard Creek, three in the 

Charleston Harbor, and two to the Wando River. There was no information from the SCDHEC on 

• any permitted NPDES locations for the Ashley River within the tidal excursion zone. Through the 
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Freedom of Information Act, the SCDHEC was contacted in order to receive a list of NPDES 

violations located within those areas. The SCDHEC provided a list of violations from January 1, 

1996 to March 29, 2001, and the above NPDES permits reported the following list of parameters: 

• Oil and Grease Freon • Total Suspended Solids 

• Flow in Conduit • Naphthalene 

• pH • Total Chromium 

• Biological Oxygen Demand 5-Day • Total Residual Chlorine 

• Hexavalent Chromium • Total Lead 

• Fecal Coliform • Water Temperature 

• Total Cyanide • Ammonia-Nitrogen 

• 48 Hour Acute Toxicity Test • Dissolved Oxygen 

Additional information regarding main industries and permit violations will be discussed in Sections 

• 1.5 for the Cooper River/Charleston Harbor and its tributaries, 1.7 for the Wando River, and 1.8 for 

Shipyard Creek. 

• 

Nonpoint Source (NPS) Pollution Control 

As defined in the 2002 Section 305(b) Water Quality Assessment Report for South Carolina 

(SCDHEC, Bureau of Water), NPS water pollution comes from diffuse, numerous sources. Runoff 

occurring after a rain event may transport sediment from plowed fields, construction sites, or logging 

operations, pesticides and fertilizers from farms and lawns, motor oil and grease deposited on roads 

and parking lots, or bacteria-containing water from agricultural animal facilities or malfunctioning 

septic systems. The rain moves the pollutants across the land to the nearest water body or storm 

drain where they may impact the water quality in creeks, rivers, lakes, estuaries and wetlands. 

Nonpoint source pollution may also impact groundwaters when it is allowed to seep or percolate into 

aquifers. The adverse effects of NPS pollution include: physical destruction of aquatic habitat, fish 

die-offs, interference with or elimination of recreational uses of a water body (particularly lakes), 

closure of shellfish beds, reduced water supply or taste and odor problems in drinking water, and 
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increased potential for flooding because water bodies become choked with sediment. 

Nine categories of NPS pollution that impact South Carolina's waters are identified and described: 

agriculture, forestry, urban areas, marinas and recreational boating, mining, hydrologic modification, 

wetlands disturbance, land disposal/groundwater impacts, and atmospheric deposition. Technology

based controls, or management measures, are employed to address these categorical impacts. The 

NPS control program describes specific management measures for each category as well as 

implementation schedules. South Carolina has the legal authority to implement all of the necessary 

management measures. 

In South Carolina in 2002, 79% of rivers and streams, 83% of lakes and 81 % of estuaries fully 

support aquatic life use. Additionally 58% of rivers and streams, 99% of lakes and 99% of estuaries 

fully support recreational use. The 2002 Section 305(b) Water Quality Assessment Report for South 

Carolina states that nonpoint sources, rather than point sources, are most responsible for partial 

support or nonattainment of classified uses. Shellfish waters are estuarine which require especially 

high water quality. In 2002, 65.9% of the total shellfishing waters were approved, 2.4% were 

conditionally approved while 18.5% were restricted and 13.2% were prohibited for shellfishing. 

1.5 Cooper River 

The Cooper River Watershed is located in Berkeley and Charleston counties and consists primarily 

of the Cooper River and its tributaries. This complex watershed extends approximately 50 miles 

from the Pinopolis Dam to the mouth of the Charleston Harbor and lies entirely within the Lower 

Coastal Plain and Coastal Zone region of South Carolina. Approximately 17 miles north of its 

junction with the Charleston Harbor, the Cooper River divides into two branches: West Branch 

Cooper River and East Branch Cooper River. The West Branch Cooper River is 17 miles long and is 

a meandering natural channel flanked by extensive tidal marshes, levees and old rice fields in various 

states of disrepair. The East Branch Cooper River is a 7 .6 miles long tidal slough that flows from its 

headwaters in Hell Hole Bay to its junction with the West Branch Cooper River, commonly referred 

• to as the "Tee". The water quality for the Cooper River is rated "SB" like the Charleston Harbor. 
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Within the excursion zone, the Cooper River receives flow from several creeks: Goose Creek, Filbin 

Creek, Noisette Creek, and Shipyard Creek. Shipyard and Noisette Creeks are Zone J waterbodies 

and will be discussed in detail in sections 1.8 and 1.9. 

Filbin Creek is located in Charleston County. This watershed is unable to be used for recreational 

activities due to fecal coliform bacteria excursions, but aquatic life is fully supported. Goose Creek 

is located in Berkeley, Charleston, and Dorchester Counties. The headwaters are dammed into the 

Goose Creek Reservoir, which is used for recreation and water supply. Old Goose Creek drains into 

Goose Creek as do several ponds before it flows into the Cooper River. The entire watershed is 

within the boundaries of the U.S. Naval Weapons Station, Charleston. There are a total of 52.7 

stream miles in this watershed and 2. 7 square miles of estuarine areas. 

The Cooper River, the largest Zone J water body, flows south past CNC with several areas of fringe 

wetland and salt marsh bordering the less industrialized northern and southern portions of the CNC . 

These sensitive wetland areas, some of which are quite expansive, are remnants of the marshland, 

which once occupied the entire CNC peninsula. Instead of a quay wall, riprap has been used to 

control erosion along the nonindustrialized portions of the CNC shoreline. 

The Cooper River has the broadest concentration of industrial and port facilities among the three 

river networks forming the Charleston Harbor estuary. The majority of the facilities are positioned 

on the western shoreline and include: U.S. Navy port facilities, commercial facilities associated with 

the SPA, and private companies. To accommodate the ship traffic, a navigation channel is 

maintained by the USACE. The eastern shoreline of the Cooper River is largely undeveloped, 

although there are several large diked disposal areas along the length of the maintained channel 

(Clouter Island and Daniel Island). 

Key Industries, Port Terminals, Recreation Areas (Boat Landings, Marinas) 

Along the western shoreline of the Cooper River, several large industrial complexes and port 

• terminals are located within the established excursion zone. Some of the major industries include 
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Westvaco/Sheppard Trucking, Amerada Hess, Detyens Shipyard, Allied Terminals/Charleston, 

Commissioner of Public Works (CPW) water treatment plants and the North Charleston Sewer 

District (NCSD)/Felix C. Davis Waste Water Treatment Plant (WWTP). 

• Mead-Westvaco specializes in: packaging, coated and specialty papers, consumer and office 

products and specialty chemicals. 

• Amerada Hess, a petroleum products company, ships and receives quantities of petroleum 

products from their terminal facilities. 

• RM Engineered Products specializes in: automotive insulation, sealing products, braided 

packings, gasket sheets, insulation sleeving, thermal insulation, rubber sheet, missile insulation, 

ablative rubber, missel insulation, pump packings, valve packings, pump and valve packings, 

compression packings, exhaust insulation, insulation sleeving, abrasion resistant sleeving, 

insulation tape, silicone rubber, tadpole tape, door seals, gasket sheet, coated cloth, coated fabric, 

slit rubber, rocket motor insulation, aircraft seals, teflon, viton, fluorel, heat shields, fluid sealing, 

industrial textiles, neoprene, valve rings, hot gas seals, firewall, firewall seals, vee-rings, v-rings, 

firesleeving, fire sleeving, epdm rubber, high temperature, sleeving, tape, welding cloth, 

conveyor belting, asbestos substitute, asbestos replacement, aerospace, elastomers, stretch tape, 

stretchtape, fiberglass, exhaust, gasket fabricator, hostile environment protection, anti-corrosion, 

anti-heat, anti-cold, and flame retardant fabric. 

• Equilon/Motiva has a lubricant plant located in Charleston. Motiva Enterprises refines and 

markets gasoline and other petroleum products under both the Shell and Texaco brand names in 

all or parts of 26 Eastern and Gulf Coast states and Washington, D.C. Motiva Commercial is a 

leading marketer of distillate fuels, petroleum coke, and sulfur. It offers a full range of diesel 

fuel and heating oil products at a network of terminals throughout the East Coast and Gulf Coast 

areas of the United States. Motiva Commercial also offers mobile fleet fueling . 
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• Koch companies are involved in trading, refining, asphalt, natural gas, gas liquids, chemicals, 

plastics, chemical technology equipment, minerals, fertilizers, ranching, and finance businesses, 

as well as a host of new, technology-oriented ventures. In Charleston, Koch maintains a 

materials refining c·ompany. 

• Charleston Shipbuilders, Inc. subleases property along the water front of the former Navy 

Shipyard. Their operations included ship repairs, overhaul, and maintenance. 

• Allied Terminals, Inc. is a bulk liquid terminal and tank storage industry. This facility has 

several large tanks for liquid storage (capacity 24,000 tons) and can unload up to 10 tank cars at a 

time on two railroad tracks with truck service available. 

• The NCSD/Felix C. Davis WWTP is located near the mouth of the Cooper River . 

• Romney Street Landfill is also located near the mouth of the Cooper River. 

• Columbus Street Terminal is the SPA's largest terminal with 3,875 continuous feet of berth 

space located on the Charleston Peninsula. The terminal handles container, common breakbulk, 

bulk, rolling stock, heavy-lift, and project cargo. 

• Union Pier Terminal is located on the Charleston Peninsula and has 2,4 70 continuous feet of 

berth space. The terminal is dedicated to breakbulk and Roll On/Roll Off (RO/RO) cargo. 

• North Charleston Terminal is located north of CNC and has 2,500 feet of berth space and handles 

breakbulk and RO/RO cargo and one dedicated grain elevator berth. 

In addition to the industrial areas, there are six public and private marina and boat landings with 

access to Cooper River. Table 1.1 below lists the marinas and boat landings to the Cooper River . 
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Marinas and Boat Landings 
with Access to the Cooper River 

Marina/Boat Landing 

Charleston Harbor Marina at Patrio~ Point 

Charleston Maritime Center 

Cooper River Marina 

Virginia Avenue Park (a.k.a. Pilbin Creek 
Boat Landing, Plymouth Park, Ralph M. 
Hendricks Park) 

John R. Bettis Boat Landing 

Bushy Park, Dam #1 Boat Landing 

Water Body Location 

Cooper River . 

Cooper River 

Cooper River 

Pilbin Creek 

Goose Creek 

Cooper River 

Within Excursion Zone? 

Yes 

Yes 

Yes 

Yes 

Yes 

No 

NPDES Locations Discharging to the Charleston Harbor, Cooper River and its Tributaries 

Within the excursion zone, there are 21 permitted NPDES locations on the Cooper River, six others 

on the tributaries to the Cooper River, and five NPDES locations to Charleston Harbor. Table 1.2 

below lists the active NPDES permits for the Cooper River and its tributaries . 

Industry/Company 
City of Hanahan/ . 
BerkeleyCountyWat~ & 
Sanitation Authority 

Table 1.2 
Permitted NPDES Locations 

Charleston Harbor, Cooper River and Tributaries 

Discharges To Within the Excursion Zone? 

Goose Creek Yes 

Commissioner of Public Works 
(CPW) I Hanahan Water Goose Creek Yes 
Treatment Plant (WTP) 

Allied Terminals Cooper River Yes 

Westvaco Cooper River Yes 

Amerada Hess/North Cooper River Yes 

Amerada Hess/South Cooper River Yes 

Equilon Lubricants Cooper River Yes 

Koch Refining Cooper River Yes 

U.S.Navy-CNC Cooper River Yes 

RM Engineering Prod. Cooper River Yes 
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Permitted NPDES Locations 
Charleston Harbor, Cooper River and Tributaries 

Industry/Company Discharges To Within the Excursion Zone? 

NCSD/Felix C. Davis WWTP Cooper River ·Yes 

Marathon Ashland Pilbin Creek Yes 

Defense Fuel Support Point· .Pilbin Creek · ·Yes· 
Facility I Charleston 

Westvaco Corp./Chas. Pilbin Creek Yes 

Charleston Shipbuilders, Ille. Cooper River . Yes 

U.S. Navy/Naval Weapons Station 
Cooper River Yes 

Charleston 

Detyens Shipyard-DrY ~k#S Cooper River Yes 

CPW /Daniel Island WWTP Cooper River Yes 
.. 

j· ' ... 

Evening Post ;publishing Co. Cooper River Tributary·· Yes 

Bayer Corp. I Bushy Park Cooper River No 

U.S. Navy/Weapons Station Cooper River No 
,1;· 

E. I. Dupont/Cooper River Cooper River No 

Jacobs Applied Technology, Inc. Cooper River No 

Amoco Chemicals/Cooper River Cooper River No 

BCW&SA/Lower Berkeley WTP Cpoper River No 

Nucor Steel/Berkeley Plant Cooper River No 

Mt. Pleasant WTP #2 Charleston Harbor Yes 

Mt. Pleasant WTP #l Charleston Harbor Yes 

Mt. Pleasant WTP #3 Charleston Harbor Yes 

Mt. Pleasant/Center Street Charleston Harbor Yes 

CPW/Plum Island WWTP Charleston Harbor Yes 

NPDES Permit Violations for the Charleston Harbor and Cooper River Estuary 

Various pollution sources are affecting the Charleston Harbor system. Table 1.3 below lists the 

violations reported by the SCDHEC at the various locations within the excursion zone during the 

time period of January 1, 1996 through March 29, 2001. 
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Table 1.3 
Permitted NPDES Locations with Violations 

within the CNC Excursion Zone of the 
Charleston Harbor and the Cooper River Estuary 

Violation Dates: 01/01/96 to 03/29/01 

Indust2/Coml!an2: Discharges To Violation Parameter Number of Violations 

Chevron Products Cooper River Oil and Grease Freon 10 

Allied Terminals Cooper River Oil and Grease Freon 8 

Westvaco Cooper River Flow in Conduit 14 

pH 2 

Total Suspended Solids 3 

BOD-5 Day 1 

Amerada Hess/North Cooper River Naphthalene 2 

Equilon Lubricants Cooper River Oil and Grease Freon 1 

Koch Refining Cooper River Oil and Grease Freon 4 

U.S. Navy-CNC Cooper River Oil and Grease Freon 2 

• pH 1 

Total Suspended Solids 5 

RM Engineering Prod. Cooper River Oil and Grease Freon 1 

pH 2 

Total Suspended Solids 6 

BOD-5 Day 4 

NCSD/Felix C. Davis 
Cooper River Fecal Coliform 12 

WWfP 

Flow in Conduit 2 

48-Hour Acute 2 

pH 2 

Mt. Pleasant WTP Charleston Harbor pH 1 

Charleston Shipbuilders, 
Cooper River pH 4 Inc. 

Total Suspended Solids 2 

Detyens Shipyard-Dry 
Cooper River Oil and Grease Freon 3 Dock#S 

pH 2 • Total Suspended Solids 11 
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Table 1.3 
Permitted NPDES Locations with Violations 

within the CNC Excursion Zone of the 
Charleston Harbor and the Cooper River Estuary 

Violation Dates: 01/01/96 to 03/29/01 

Discharges To Violation Parameter 

BOD-5 Day 

Cooper River · 

BOD~SDay 

Amrn.onia-Nitro'gen 

Number of Violations 

2 

8 

l .. 

3 

5 

_4· 

.. · . 4 

The Ashley River flows approximately 31 miles from its headwaters in Cypress Swamp in Berkeley 

County to its junction with the Intracoastal Waterway on the south side of the Charleston Peninsula 

where it empties into the lower harbor basin. The river basin drains a 216 square-mile area of marsh 

and lowlands spread out over Berkeley and Charleston Counties. Depths of the natural channel in 

the river range from 5.9 feet to 36 feet and are influenced by tidal action throughout the river's entire 

length. Water quality in the Ashley River is rated "SA" throughout the study area. This rating 

applies to tidal salt waters suitable for aquatic life support and primary and secondary recreation, 

except harvesting clams, mussels, or oysters for human consumption. "SA" waters must maintain an 

average daily dissolved oxygen concentration of 5 milligrams per liter (mg/L) or higher and have 

median coliform concentrations of 200 colonies/100 ml or less. 

The Ashley River has the second largest number of industrial and commercial facilities, which are 

located on the eastern shoreline. Much of the remaining upland areas on both sides of the river 

support residential developments . 
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The Ashley River was not affected by the redi version project above its juncture with the harbor basin 

because it is not connected to the Cooper River at any point. The shoaling problems on the Cooper 

River are not experienced on the Ashley River; however, the tidal excursion zone for the Ashley 

River extends just north of Shipyard Creek on the Cooper River. Particles could be transported from 

the Ashley River to the Cooper River area during a tide cycle and vice versa. 

Key Industries, Ports Terminals, Recreation Areas (Boat Landings, Marinas) 

The Ashley River has the second largest number of industrial and commercial facilities, most of 

them located along the eastern shoreline. Much of the remaining upland area on both sides of the 

river supports residential developments. The river flows past Old Dorchester State Park, Middleton 

Gardens, Magnolia Garden and Charles Towne Landing State Park. It also receives flow from the 

Charleston U.S. Air Force Base and the Charleston Municipal Airport. Within the excursion zone, 

development consists of residential, light commercial and recreational facilities (marinas and boat 

landings). Table 1.4 below lists the marinas and boat landings with access to the Ashley River . 

Tablel.4 
Marinas and Boat Landings 

with Access to the Ashley River 

Marina/Boat Landing 

Ashley Marina 

Charleston Municipal Marina (City Marina) 

Ripley's Light Marina 

Country Farm Boat Landing 

Dolphin Cove Marina 

Duncan's Boat Harbor 

Wando Woods Boat Landing 

Pier Point Boat Landing 

Riverland Terrance Boat Landing (aka, W. 
Lloyd Fleming Landing) 

Wappoo Cut Boat Landing 

Water Body Location 

Ashley River 

Ashley River 

Ashley River · 

Ashley River 

Ashley River 

Ashley River 

Ashley River 

Church Creek 

Elliot Cut 

Wappoo Cut 
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Three municipal sources (Town of Summerville, Charleston CPW, Dorchester Public Works), the 

Middleton Inn, and four industrial are located on the Ashley River, none of which fall within the 

excursion zone. 

1. 7 Wando River 

The Wando River flows approximately 24 miles from its headwaters in Iron (I'on) Swamp in 

Charleston County to its junction with the Cooper River on the north side of the Charleston 

Peninsula. The river basin drains a 194 square mile area of marsh and lowlands, and its depth ranges 

from 5 ft to 42 ft within its natural channel. The Wando River is influenced by tidal action 

throughout its entire length, and estuarine waters extend into the creeks, which form the upper limits 

of this river. Water quality in the Wando River was recently upgraded to "SA" above the Wando 

Terminal. This rating applies to tidal salt waters suitable for aquatic life support and primary and 

secondary recreation, except harvesting clams, mussels, or oysters for human consumption. "SA" 

waters must maintain an average daily dissolved oxygen concentration of 5 mg/Lor higher and have 

median coliform concentrations of 200 colonies/ 100 ml or less. Water quality in the lower portion of 

the Wando River is rated "SB" with daily average dissolved oxygen concentrations at 4 mg/Lor 

greater. At the base of the watershed near the Town of Mount Pleasant, Hobcaw Creek (Lake 

Woodlawn) and Molasses Creek enter the Wan do River. The water quality rating for these creeks is 

"SFH''. "SFH'' waters must maintain a daily dissolved oxygen concentration of 5 mg/Land have 

median fecal coliform concentrations of 14 colonies/100 ml or less. Mostly residential and some 

minor industrial areas discharge to Hobcaw and Molasses Creeks. 

The Wando River has the least number of upland developments. Its lower reaches support a port 

terminal, but the majority remains residential communities with some recreational uses. The W ando 

River was minimally affected by the rediversion project of the Cooper River; however, its 

hydrography is greatly influenced by the Cooper River as a result of mixing at the confluence of 

these two rivers and from Beresford Creek. 
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Key Industrials, Port Terminals, Recreation Areas (Boat Landings, Marinas) 

This river presently has the least upland development compared to the other two river systems, 

except in its lower reaches. In that area, the SPA maintains the Wando Terminal Facility, which is 

located on the eastern shoreline and has 3,800 continuous feet of berth space. The W ando Terminal 

is the port's largest terminal in terms of volume and physical size. Several residential developments 

also exist, which are either already present or being developed on this shoreline. Large diked 

disposal areas are located on Daniel Island, which forms the western shoreline of the W ando River. 

The only other industrial facility on this river is Detyens Shipyard located in Cainhoy beyond the 

excursion zone upper limits. Table 1.5 below lists the marinas and boat landings with access to the 

W ando River. 

Marina/Boat Landing. 
Hobcaw View Marina 
Remley's Point Boat Landing 
Daniel Island Marina 
Paradise Island Boat Landing 
Halsey Cannon Boatyard 

NPDES Locations 

Table 1.5 
Marinas and Boat Landings 

with Access to the Wando River 

Water Body Location 
Hobcaw Creek 
WandoRiver 
WandoRiver 
WandoRiver 
WandoRiver 

Within Excursion Zone? 
·Yes·. 
Yes 
Yes 
No 
No 

Table 1.6 below lists the two active NPDES permits located on the W ando River, and both are minor 

industrial effluent discharges. Molasses Creek, a tributary to the Wando River, receives discharge 

from the NPDES permit for Cooper Hall Retirement facility's heating, ventilating and air

conditioning (HV AC) system. This is the only permitted location within the excursion zone. The 

other permit is for Detyens Shipyard in Cainhoy, which is located beyond the boundaries of the 

excursion zone for the Wando River . 
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Cooper Hall Retirement 
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Table 1.6 
Permitted NPDES Locations 
W ando River and Tributaries 

Discharges To 

Molasses Creek 

WandoRiver 

Within Excursion Zone? 

Yes 

No 

Shipyard Creek is a 61-acre drainage creek that discharges to the lower Cooper River. The 

southwestern property boundary of CNC is bordered by the eastern shoreline of Shipyard Creek. 

Several industrial sites border the western shoreline of Shipyard Creek. The water quality within 

Shipyard Creek is "SB". 

The estuarine intertidal and subtidal marsh habitat along the shorelines of this half-mile creek is as 

large as the open water habitat with areas of unconsolidated shore and bottom. Marsh vegetation is 

• typical for the area and consists primarily of cordgrass (Spartina spp.). The mudflats and scrub

shrub vegetation of the wetland and intertidal zone provide foraging habitat for numerous avian 

species, including northern harriers (Circus cyaneus), black-crowned night herons (Nycticorax 

nycticorax), marsh wrens (Cistothorus palustris), egrets (Egretta spp.), white ibis (Eudocimus 

albus), as well as fiddler crabs (Uca spp.). 

• 

Along the creek are several points of tidal conveyance to and from onshore wetlands and 

drainageways at CNC. Fewer such areas were present on the opposite shore. The southern wetlands 

were also less widespread due to the construction of the shipyard and several industrial piers. 

In addition to the cordgrass wetland within the creek, riparian vegetation is present along both 

shorelines, including southern hackberry, mulberry, wax myrtle, and tallowtrees. Wildlife observed 

in or near the creek during site visits included numerous wading birds, such as green-backed heron, 

snowy egret, and great blue heron. Seagulls, brown pelicans, kingfisher, red-tailed hawks, and 

osprey also forage in the open waters and nest in surrounding treetops. Boat-tailed grackle and red-
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wing blackbirds forage throughout the wetland vegetation. Small fish and turtles were seen in the 

open water portions, and fiddler crabs were abundant in the wetland mudflats during low tide. 

Mammals such as muskrats, river otters, marsh rabbits, raccoons, and opossums also forage amidst 

the riparian areas. 

Key Industries, Port Terminals, Recreation Areas (Boat Landings, Marinas) 

Shipyard Creek has several large industrial facilities and several recreational docks located on its 

waters. The CNC comprises the eastern shore line. Portions of Zones G, H, and I drain to the creek. 

Currently there is a marina located at the southern most tip of the CNC where Shipyard Creek and 

the Cooper River converge. Along the western shoreline of Shipyard Creek, Macalloy and Foster 

Wheeler are the major industrial facilities. Other industrial businesses include Chevron Products and 

Kinder Morgan Bulk Terminal. 

• The Macalloy Corporation facility is situated on 125 acres at the headwaters of Shipyard Creek. 

Surface water runoff from the Macalloy facility enters Shipyard Creek. The ferro-chrome 

manufacturing facility was operated continuously by various owners from 1941until1998 when 

alloy production ceased. The wastes generated from the facility during the ferro-chrome 

manufacturing process include the following: chromium; arsenic; lead; barium; manganese; 

mercury; and zinc. 

• Foster Wheeler Resource Recovery Plant, the largest incinerator of municipal solid waste in 

South Carolina, began providing the former Charleston Naval Shipyard with the majority of its 

process steam in 1989 until the shipyard closed in 1996. 

• Chevron Products Co. operates a lubrication plant located along the western shore of Shipyard 

Creek. The plant is a part of the Chevronff exaco Corporation. The Charleston Plant produces 

lubricants with additives . 
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• Kinder Morgan Bulk Terminal, known locally as Shipyard River Terminal (SRT), is a dry and 

liquid bulk products terminal, including coal and petroleum coke. Product can be handled from 

truck to rail to storage to ship or from ship to storage to truck to rail. The annual capacity for this 

location is 2,500,000 tons with a design system rate of 2,500 tons/hour for coal and petroleum 

coke. Storage consists of 250,000 tons open and 50,000 tons covered storage. SRT was 

modified for the transfer of cement for a dedicated customer. Product is transferred from 

oceangoing vessels to storage at an average rate of 7 ,000 tons per weather working day and 

transfer of product from storage to rail cars or trucks at an average rate of 200 tons per hour per 

loading spout. The annual capacity for cement will be approximately 1,500,000 tons. Two 

storage domes were constructed to store the cement. 

In addition to the industrial areas, the Cooper River Marina is located at the confluence of the Cooper 

River and Shipyard Creek. 

• NPDES Locations Discharging to Shipyard Creek 

• 

Table 1.7 below lists the four permitted NPDES locations on Shipyard Creek, which are industrial 

discharges. 

Industry/Company 
Chevron Products 
Macalloy Corporation 
Kinder Morgan Bulk Terminal 
Foster Wheeler Resource Recovery 

Table 1.7 
Permitted NPDES Locations 

Shipyard Creek 

Discharges To 
Shipyard Creek 
Shipyard Creek 
Shipyard Creek 
Shipyard Creek 

NPDES Permit Violations for Shipyard Creek 

Within the Excursion Zone? 
Yes 
Yes 
Yes 
Yes 

Three locations on Shipyard Creek have reported permitted NPDES violations from January 1, 1996 

through March 29, 2001. Table 1.8 below lists the violations . 
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Industry/Company 

Chevron Products 

Foster Wheeler 

Macalloy. 

1.9 Noisette Creek 
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Permitted NPDES Locations with Violations 
Shipyard Creek 

Violation dates: 01/01/96 to 03/29/01 

Discharges To 

. Shipyard Creek 

Shipyard Creek 

Shipyard, Creek 

Violation Parameter Number of Violations 

. Oil and Grease FrC9n 10 · 

Oil and Grease Freon 4 

pH 

Water Temperature 

Total Suspended Solids 

pH 
·,. ' 

Heiavalent Chr6~@i 
· .. ."' .····• :. 

'ToUtl C~odum ;; ' 
.. · .. ·'I' ' 

on ~d ofea~~~eon 
. Feeal CQJiform 

Total Sl1Spe11de4. Solids . 

Total .Residue Chlorine 

Total Cyanide 

Total Lead 

4 

4 

1 

2 

4 

45 

8 

5 ' 

14 

Noisette Creek is a small, tidally influenced tributary that flows eastward through the CNC's 

abandoned golf course to the Cooper River. It is not a navigable water body and is not dredged. A 

small pond and several acres of wetlands are associated with the creek. According to base drainage 

maps, Noisette Creek receives surface and storm water runoff from the golf course as well as off

base properties and roadways upstream in North Charleston. 

Vegetation in the riparian zone along both banks is dominated by southern hackberry trees and wax 

myrtle, with fewer specimens of live oak (Quercus virginiana), privet (Ligustrum sp.), eastern red 

cedar (Juniperus silicicola), yaupon (!lex vomitoria), saw palmetto (Serenoa repens), mulberry 
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(Morus sp. ), chokecherry (Prunus virginiana), french tamarisk (Tamarix gallica), and black willow 

trees. The wetland vegetation is typical of estuarine emergent habitats with smooth cordgrass, black 

needlerush, and cattail. Bird species observed include barn swallow, white egret, red-wing 

blackbird, osprey, and pied-billed grebe (Podilymbus podiceps). Raccoon tracks were also observed 

along the muddy shoreline. Pilings beneath the bridges accommodated numerous clusters of remnant 

oyster shells. 

Noisette Creek is heavily influenced by the tides with several undercut areas along the bank where 

tidal flow has accelerated erosion. The banks are on average 3 to 6 feet above the water depending 

on the tide. High tides occasionally combine with heavy rains to cause the tidal creek to spill over 

banks and flood portions of the surrounding golf course. The brackish water in the creek is often 

· turbid and the creek bottom visible only at its confluence with the Cooper River and then only at low 

tide. Visible substrate within the creek consists of marl, gravel, and muck with some detritus and 

debris . 

Both the National Wetland Inventory and the Final Environmental Impact Statement (FEIS) (1995) 

indicate that several wetland types are associated with Noisette Creek: estuarine subtidal, estuarine 

intertidal, and palustrine forested. The subtidal wetlands consist of the open-water, nonvegetated 

portion of Noisette Creek that remains submerged at low tide. This wetland type has been classified 

as having unconsolidated bottom substrate (FEIS 1995). The intertidal wetland consists of the 

frequently flooded marshes and mud flats on the margins of Noisette Creek. The near-shore areas 

within these wetlands support dense stands of halophytic vegetation including smooth cordgrass 

(Spartina alterniflora) with patches of saltmeadow cordgrass (Spartina patens) and black needlerush 

(Juncus roemerianus). 

An area at the mouth of Noisette Creek has been identified as a palustrine forested wetland. This 

area abuts frequently flooded Spartina marsh and is dominated by willow and oak. Estuarine 

influence in this tidal drainage is indicated by the high number of periwinkle and snail shells on the 

• ground. Little herbaceous vegetation is present, indicating extended inundation. A defined drainage 
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channel is also present. Information regarding physical attributes, such as mean depth, was not 

determined during the preliminary basewide habitat and biota survey. 

1.10 Charleston Harbor and Cooper River Dredging 

The shipping channels of the Charleston Harbor and the Cooper River have been dredged 

periodically since colonial times. Since World War II, the Cooper River Diversion project and the 

activity of both the commercial and naval port facilities have resulted in much more frequent and 

extensive dredging in the Charleston Harbor, the Cooper River, Wando River, Town Creek and 

Shipyard Creek. It is important to describe dredging activities as thoroughly as possible to support 

future Contaminant Fate and Transport evaluations. Many of the contaminants discharged to the 

Charleston Harbor system ultimately become bound to solid particles of clay or sand and are 

deposited as sediment in the Zone J water bodies. Dredging activities in the Charleston Harbor 

Channel system have a major impact on the transport and fate of these contaminants . 

For the purposes of this evaluation, dredging activities conducted from 1985 to the present are the 

primary focus. The USACE permit system provides good records for this time period and covers the 

USA CE harbor enlargement projects, maintenance dredging by the USACE and other miscellaneous 

dredging projects conducted by the U.S. Navy, the Redevelopment Authority (RDA), and other 

commercial and private entities. For this study, a thorough search was made of the USACE permit 

records and other data provided by the USACE. This data presented here, although probably not all 

inclusive, shows the location, frequency and extent of recent major dredging activities which affect 

the Charleston Harbor in general and the Cooper River, Shipyard Creek. 

Harbor Enlargement Projects: 

The USACE constructed the harbor's navigation channels, turning basins, and access channels. The 

main channels are from 200 to 800 feet wide and extend approximately 16 miles up the Cooper River 

with extension channels serving users on the Wando River, Shipyard Creek, and Town Creek. 

Figure 1-3 shows the current harbor ship channels . 
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Major enlargements or expansions of the harbor channel system have occurred in the past and are 

planned in the future. These projects involve removal of sediments from all areas, over the entire 

length of the channel system shown in Figure 1-3. Deepening of the main channel to a project depth 

of 40 feet was started in 1986 and completed in 1991. The deepening of the W ando River Extension 

was completed in 1994 and Shipyard Creek in 1996. Engineering studies of the Charleston Harbor 

found the design of existing channels inadequate to accommodate the dramatic changes in 

Charleston's vessel fleet and the rapid growth of commodity traffic that have occurred during the last 

decade. The volume of containerized cargo shipped through Charleston has increased from 8% to 

15% annually, greatly exceeding all projections. Container ships now using the harbor are much 

larger than in the past, requiring wider, deeper channels and longer turning radii at bends in the 

rivers. For these reasons, a study to determine the feasibility of improving navigation in Charleston 

Harbor was completed in February 1996. 

The recommended plan called for deepening the harbor's main channels from 40 feet to 45 feet with 

• a 2 foot overage. The plan also provided for removal of the existing contraction dike at the southern 

tip of Daniel Island, deepening 16.3 miles of the Cooper River channel to 45 feet, deepening of 

interior channels and turning basins to 45 feet, realigning the channel in the Shutes Folly reach in the 

lower harbor, reducing the Town Creek Channel from the Cooper River bridges to Myers Bend to a 

depth of 16 feet and a width of 250 feet, widening the Daniel Island Reach of the Cooper River to 

875 feet at Myers Bend and tapering to a width of 600 feet at Daniel Island Bend. Additions of a 

contraction dike just north of Shipyard Creek and restoration of the two existing contraction dikes 

were also planned. 

• 

Implementation of this project began in March 1999 with the award of a contract to deepen the ocean 

entrance of the main channel. This work was completed in 2001. The lower harbor channels, 

downstream from the Cooper River Bridges, were deepened and realigned between July 1999 and 

June 2001. The widening of the Daniel Island Reach was accomplished between November 1999 

and September 2000. Dredging of Shipyard Creek was completed in May 2002. Future work 

planned under this phase of harbor enlargement includes dredging the upper harbor channels in 2003 
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and 2004. These dredging activities are detailed in Table 1-9. 

Table 1.9 
Charleston Harbor Enlargement Dredging 

Charleston Harbor, Cooper River, Wando River and Shipyard Creek 

Date Channel Depth 
Reach Com2leted Cubic Y ants (ft) D!!J!osal Site 

Ocean entrance - main 
Sept.,01 9,738,000 47 ODMD~ channel 

Ocean entrance -main 
Sept-01 1,734,000 47 Daniel Island channel 

Lower Harbor - chanilels 
Jline-01 ·9,931,178. 47. ·op}4Ds 

below bridges ... : 

Lower Harbor - channels 
June-01 902,000 47 Daniel Island 

below bridges 

Daniel Island Reach Sept-00. 2,194,000 47 · .ODMDS···. 

Shipyard Creek May-02 1,500,000 47 Clouter Island 

Wando.River May-02 . 3,100,()()() 47 <Ci9uter ·ls1lill~·· 
Upper Harbor -channels 

Planned-03 3,600,000 47 Clouter Island 
above bridges 

.. 
Upper Harbor -channels 

Planned-04 2,400,000 . 47 •· Clouter Island above bridges 
·:·i·. 

Notes: 
ODMDS = Ocean Dredge Material Disposal Site 

The SPA is planning a fifth container ship terminal to supplement the existing terminals. The 

proposal that currently seems most widely supported is to locate the terminal on the southern portion 

of the CNC. Also, in late 200 l, the United States Congress approved a study to evaluate the need to 

deepen the harbor channels beyond 45 ft (Charleston Post and Courier, December 3, 2001). As 

these plans advance, and as more and larger ships utilize the Charleston Harbor, additional channel 

enlargement dredging projects could take place. Removal of the existing finger piers and 

construction of quays and turning basins for a terminal on the southern portion of the CNC will result 

in removal of large amounts of sediment for the area around the CNC. 

Harbor Maintenance and Miscellaneous Dredging: 

The USACE also conducts periodic maintenance dredging of shoaling areas within the harbor 

• channels. Dredging of shoals is conducted on an as-needed basis. The primary areas where shoaling 
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has typically been a problem are shown in green on Figure 1-4. The shoal number identifies these 

areas. Table 1.10 below provides the dredging dates and the volume of material removed from each 

shoal in the USACE maintenance dredging projects. The depth of sediment materials removed 

during maintenance dredging varies across the length and width of the channel shoal area. Typically 

1 to 4 feet of sediment is removed on the average; however, at some points the depth of removal may 

be significantly greater. If it was provided in the USA CE data, the disposal area used for the spoils is 

also given. 

Table 1.10 
Maintenance Dredging 

Charleston Harbor and Cooper River 

Shoal Date Cubic Channel 
Number River Station Reach Comeleted Yards Deeth (ft) DisJ?2sal Site 

Cooper River 
... '' 

6 548+90 TO 617+II Clouter Creek 1Q-Aug-9I 304,947 43 Daniel Island·. . . .. , ·. . . . 

lA 804+00 TO 828+91 Ordnance Reach 27-0ct-99 I62,243 46 Clouter Island 

lA 807+70 TO 828+9 I Ordnance Reach 21-0ct-99 297,510 ·. 46· Clouter. Island·. 

lA 812+90TO 828+9I 
Ordnance Reach 

15-Nov-99 44,331 46 Clouter Island 
Dock 

1 804+00 TO 828+91 . •·Ordnance Reach 11-Aug-98 215,052 46 Clouter Islarid 

1 807+70 TO 828+91 
Ordnance Reach 

16-Jul-98 337,321 46 Clouter Island 
Turning Basin 

Ordnance Reach .· . 

IA 812+90 TO 828+9I DOck 11-Aug-98 45,917 42 Clouter Island 

1 804+00 TO 828+91 
Ordnance Reach 

9-Dec-96 735,617 44 Clouter Island 
Turning Basin 

lA 812+90 TO 828+9 I 
Ordnance Reach 

9-Dec.-96 57,259 42 Clouter Island 
Dock 

1 805+00 TO 828+91 Ordnance Reach 2-Mar-95 557,001 Not Listed Clouter Island 

IA 812+90 TO 828+91 
Ordnance Reach 

27-Feb-95 49,401 42 Clouter Island 
Dock 

1 805+00 TO 828+91 Ordnance Reach 30-0ct-92 152,I76 44 Clouter Island 

2 809+42 T0828+91 
Ordnance Reach 

30-0ct-92 210,I26 44 Clouter Island 
Turning Basin 

1 800+00 TO 831+83 Ordnance Reach 8-Feb-88 145,699 40 Yellow House 
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Table 1.10 
Maintenance Dredging 

Charleston Harbor and Cooper River 

Shoal Date Cubic Channel 
Number River Station Reach Coml!leted Yards DeJ!th (ft) Dis2osaI Site 

,., 

Ordnance Reach. : 

2 809+07 TO 826+SO 
Turning l3asin 

·3-Mar~88 SS,9S6 39 Yellow :ttouse 

lA 774+00 TO 788+00 Port Terminal 8-Mar-88 34,538 39 Yellow House 

4 644+00:TO 671+26 Navy Yard 28-Sep-87 132,214 39 
Clouter Cree.le. 

Highway: 
4 652+00 TO 668+00 Navy Yard. 14-0ct-92 61,326 44 Clouter Island 

SA 468+00 TO 496.fOO Daniel Islllnd . 7~Nc:>,v-87 180;29(> 39 DariielW~··· 

SAL 447+00 TO 4S8+00 Daniel Island 1 29-May-91 18,913 43 Daniel W. 

S.AL 468+00 TO 500+00 · · •Daniel Island 2 '17-Jun-91 '335,547 43 ·· ·.· riairle1·w; : 
SAL 470+00 TO SOO+OO Daniel Island Bend 3-0ct-8S 167,077 42 Not provided 

: Daniel Island 3 and ' ·~: ."/" ·:· .:... .. <:·: ... '. 
s SOO+OO TO S48+90 . lO~Aug-91 .. U8,707 43 ·DanielW .. · Daniel ISiand Bend ' , .•.. ··.·;{, . . 

6 388+02 TO 408+00 Drum Island 22-0ct-87 127,043 39 Daniel Island 

6C 310+00 TO 340+00 Dx:um Island W-Oct~87 1S2,366 39 Daniel Island • 6 Pt l 388+00 TO 40S+OO Drum Island 31-0ct-94 159,126 44 Daniel Isl. W ando 
Cell 

6Pt 1 388+00 TO 404+00 Drum Island 15-Noy-93 183;031 44: Dariiei Isl.' Wando 
CCU 

6 388+00 TO 425+00 Drum Island 3-0ct-8S 2S6,874 40 Not provided 

6C 304+00 TO 3S6+00 Drum Island 27~Aug-85 496,583 40 Not provided 

Town Creek 

6A 24+00 TO 72+00 Town Creek 30JULY87 347,232 40 Daniel• Island 

6A 45+00 TO 86+00 Town Creek 15-Nov-85 573,445 39 Not provided 

6A S2+00 TO 67+00 Town Creek 15-Nov~85 112,811 39 NofprovidCd 

• 
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Additionally, the USACE, the U.S. Navy, and later the CNC RDA conducted maintenance dredging 

of the areas between the CNC piers and the channel. A 10-year dredging permit, PIN 85-4D-324, 

was issued to the Navy in March 1986. This permit allowed the Navy to perform dredging, with 

estimated annual removal of 3,525,000 CY from the area around the piers and out to the channel. 

The authorized depth was 30 to 35 feet. Most of the piers were dredged annually; however, piers F -

J were dredged up to three times a year. Figure 1-5 shows the dredge areas around the CNC piers 

and out to the main channel. Records from 1994, the last year the CNC operated, are presented in 

Table 1.11. This permit also allowed the Navy to dredge some portions of Goose Creek and the 

Cooper River above Goose Creek adjacent to the Naval Weapons Stations. Removal of 1,500,000 

CY of sediment annually was anticipated in these areas. 

Table 1.11 
Maintenance Dredging: Charleston Naval Complex Piers 

Cubic Yards Channel 
Pier Stations Date Dredged Depth (ft) Disposal Area 

NTOP 4+10TOO+OO 29-0ct-86 137,732 37 Yellow House 

TNORTH 0+25 T02+35 25-0ct-86 49,406 32 Not provided 

SNORTH O+OOT02+75 2-Dec-86 91,434 32 Not provided ... 

SSOUTH 2+35 T04+95 25-0ct-86 66,407 32 Not provided 

TSOUTH 2+45T04+90 18-Nov-86 56,234 32 Not provided • 

UNORTH 0+25 T02+45 18-Nov-86 68,454 32 Not provided 

USOUTH 1+40TO 3+00 25-Nov-86 50,977 32 .Not provided · 

MTON O+OOT05+30 6-Nov-86 145,014 37 Not provided 

CANDD Not Applicable 2-Nov-87 27,091 35 Clouter Island· 

D-F Not Applicable 18-Jan-94 89,722 35 Not provided 

4 Not Applicable 14-Feb-94 15,822 35 Not provided 

KNorth Not Applicable 14-Feb-94 20,615 35 Not provided 

z Not Applicable 14-Feb-94 29,250 35 Not provided 

M Not Applicable 14-Feb-94 50,925 35 Not provided 

z Not Applicable 17-Mar-94 31,000 35 Not provided 

P-Q Not Applicable 17-Mar-94 101,475 35 Not provided 

R Not Applicable 17-Mar-94 33,703 35 Not provided 

G Not Applicable 19-Apr-94 58,000 35 Not provided 

KSouth Not Applicable 19-Apr-94 30,000 35 Not provided 

Q Not Applicable 19-Apr-94 30,000 35 Not provided 

C-D Not Applicable 23-May-94 90,500 35 Not provided 
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Maintenance Dredging: Charleston Naval Complex Piers 

Cubic Yards Channel 
Stations Date Dredged Depth (ft) Disposal Area 

Not Applicable 15-Jun-94 70,370 35 Not provided 

Not Applicable 18-Ju}.;94 31,481 35 Not provided 

Not Applicable 18-Jul-94 21,296 35 Not provided 

Not Applicable 15~Aug-94 40,000 35 Not providCd' ·~;. 
Not Applicable 15-Aug-94 29,166 35 Not provided 
~ot Applicjlble 15-Sep~94 52,500 . 35 Not provided 

Not Applicable 17-0ct-94 25,185 35 Not provided 

Not Applicable 17-0ct-94 17,777 25 Not provided · 

Not Applicable 9-Nov-94 20,833 36 Not provided 

Not Ap~lic,able 9-Nov-94 10,370 36 Not providc-4 ., 

Not Applicable 19-Dec-94 30,851 35 Not provided 
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The RDA was issued a 10-year permit, PIN 98-1 T-219-P, to continue the dredging around the CNC 

piers with an annual removal of up to 3,525,000 CY of sediment. Dredging has been conducted 

under this permit in the last several years; however, the area around the piers is reportedly not being 

dredged as often as it was while the CNC was in operation and much sediment has accumulated over 

the past few years. Pier P has been dredged three times since 1998. Approximately 240,000 CY 

were removed each time. Two areas around the dry docks under the control of Detyens Shipyard 

have been dredged once in this time period. A total of approximately 170,000 CY was removed 

from the two areas. The areas around piers controlled by Charleston International Ports have been 

dredged twice, and approximately 120,000CY was removed each time. (Personal communication, 

June 26, 2002, Mr. Ham Johnson, Marinex Corporation) 

Due to the proximity of these channel renovations and periodic dredging projects to the CNC, it 

is likely that the physical and chemical properties of sediments in the Zone J water bodies have 

been, and will continue to be, significantly altered . 

Ashley River Dredging 

The Ashley River channel ranges in depth from 19 ft at the south channel entrance to the harbor, 

to 14 ft at the upper end of the channel. The channel is primarily for intercoastal navigation and 

pleasure boating. Large commercial ships do not use the Ashley River channel. The channel is 

largely stable and is rarely dredged. The last dredging by the USACE was in 1940. 

Wando River Dredge Maintenance 

As part of the 1996 harbor enlargement project discussed above, the USA CE deepened the W ando 

River channel to 45 ft in 2002. Approximately 3,100,000 cy were removed. Figure 1-3, Figure 1-4 

and Table 1.12 provide information on maintenance dredging activities in the Wando River. A 

dredge spoil area is located on the southern most portion of Daniel Island located at the mouth of the 

Wando River. The USACE conducts maintenance dredging of shoaling areas when needed. The 

South Carolina SP A conducts its own maintenance dredging for the Wando Terminal and its turning 

• basin on an as-needed basis. 
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Maintenance Dredging: Wando River 

Date Channel 
Reach Completed Cubic Yards Depth (FT) Disposal Site 

W ando Turning 
2-Apr-98 240,923. 46 Not proVided Basin 

Wando Extension 24-Mar-98 167,928 44 Not provided 
W ando .Turning 

29-Apr-96 293,547 46 
Daniel Island . 

Ba8in Wando'Cell 

W ando Extension 14-May-96 274,357 44 
Daniel Island 
WandoCell 

Wando Turning 
7-Jan-91 174,854 42 Darilel Island 

Basin ·Middle Cell 

Wando Entrance 7-Jan-91 126,819 42 
Daniel Island 
Middle Cell 

Wando River . 15-Apr-88 45,745 39 Daniel Island 
Wanda Turning 

15-Apr-88 150,967 37 Daniel Island Basin 

W ando Extension 7~Mar-88 ' 31:302 37 Daniel ISiand 

WandoRiver 31-Mar-88 83,610 39 Daniel Island 

Shipyard Creek Dredging Maintenance 

The downstream portion of Shipyard Creek is considered a navigable water body, maintained to an 

USACE-authorized depth of 45 ft below mean-low water level to give large ships access. This 

dredging was completed in May 2002 as part of the harbor enlargement project. Figure 1-3, Figure 

1-4 and Table 1.13 below provide information on harbor enlargement and maintenance dredging 

activities in Shipyard Creek. According to the USACE, maintenance dredging of Shipyard Creek is 

permitted annually or as needed. Dredge spoils from this event were reportedly discharged onto 

Clouter Island, a designated upland dredge material area (DMA) on non-Navy property. The last 

dredge from Shipyard Creek deposited into the Navy's DMA was in reportedly in 1986. 

Table 1.13 
Maintenance Dredging: Shipyard Creek 

Shoal River Date Cubic Channel 
Number Station Reach Comeleted Yards DeJ2th (ft) Disl?!?sal Site 

11+73 TO Northern edge of Reach 
Daniel Isl. 1 ASR 

26+23 
running west to first turning 9-0ct-96 112,640 44 

WandoCell 
basin 

1 SR 2+85 TO Reach running west to first 14-Mar-OO 380,974 44 Clouter Island 
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Table 1.13 
Maintenance Dredging: Shipyard Creek 

Shoal River Date Cubic Channel 
Number Station Reach Com2leted Yards De2th (ft) D!!l!osal Site 

37+92 turning basin 

2+85TO Northern edge of Reach 
1 SR 

37+92 
running west to first turning 24.,Sep~98 · . 21,645 44 Drum·Island 
basin 

1 SR 2+85 TO Reach running west to first 
9-0ct-96 542,282 44 

Daniel Isl. 
37+92 turning basin WandoCell 

1 SR 7+00TO Reach running west to first 
18-Jan:.:95 315,005 42 Daniel Isl. 

37+92 turning basin WandoCell 

1 SR Ext. 
2+85 TO Reach running west to first 

24-Sep-98 407,352 44 Drum Island 37+92 turning basin 
Shipyard . 9+00TO,: Shipyard River to second 

16-Sep-93 501.275 42 Daniel Isl. 
TANG I 37+92 .. ·turning basin (Macalloy) Wanda Cell 

SR 26+50TO Shipyard River PT 2 1-Feb-88 473,171 36 Not provided 67+00 

SR 
6+00TO :Shipyard River PT 1 24.,Sep-85 113;002 38 · Nof proVidC<i 
27+90 

SR 
26+50TO 

Shipyard River PT 2 24.,Sep-85 415,001 38 Not provided 67+00 

SR 6+00TO Shipyard River PT 1 1-Feb-88 158,867 •. 36 Notprcivided 27+90 
N.A. N.A. Shi&ard Creek Planned- 02 1,500,000 47 Clouter Island 

Commercial docking facilities and other entities with property along Shipyard Creek have also been 

issued permits to dredge specific areas around their property. These permits typically involve the 

removal of relatively small quantities of sediment, although some permits are 10-year maintenance 

permits. Figure 1-4 and Table 1.14 below show these miscellaneous dredging projects. 

Table 1.14 
Miscellaneous Dredging: Shipyard Creek 

Channel 
Facili!2: Location Date Cubic Yards De2th (ft) Disposal Area 

Gulf Oil Terminal Feb-86 164,000 Not provided Not provided 
Macalloy Dock Apr-88 1,000 Not provided Not provided 
Union Carbide Corp. Upper Basin Apr-80 15,000 30 Not provided 

Massey Coal Terminal 
next to Gulf Oil Formerly 

Aug-81 37,860 35 Not provided 
Etiwan Fertilizer 

Etiwan Fertilizer Co. Jun-85 12,000 36 Daniel Island 
Shipyard River Terminal mouth of creek Apr-99 1,000 Not provided Clouter Island 
Metal Trades Inc. s. of Macalloy Apr-00 60,000 44 Clouter Island 
Kinder Morgan Bulk w side of lower turning 

Sep-00 30,000 45 Clouter Island 
Terminals basin 
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Miscellaneous Dredging: Shipyard Creek 
Channel 

Location Date Cubic Yards Depth (ft) Disposal Area 

Jul-Q9 2,500 Not provided Clouterlstand 

Periodic dredging can adversely affect the benthic communities and probably had a significant effect 

on the physical and chemical properties of sediments in the Shipyard Creek. Shipyard Creek 

sediments have been, and will continue to be, significantly altered . 
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2.0 ESTABLISHING MIGRATION PATHWAY SCENARIOS 

2.1 Conceptual Site Model 

The strategy for completing the Zone J investigation included an evaluation of the existing 

documentation/data for each AOC and SWMU to determine its potential as a source for 

contamination found in the Zone J water bodies. This process will create a list of suspected 

sources with contaminants possibly related to those detected in the water bodies, thus identifying 

evidence of a potential linkage between a CNC site and Zone J. River hydrodynamics and its 

effects on contaminant fate and transport are discussed in Section 3. 

2.1.1 Conceptual Contamination Migration Pathway Models 

The fundamental premise on which the source identification process is based is that a site cannot 

be considered a source unless a release has occurred and that a complete contaminant migration 

pathway exists between the source of the release and the Zone J water body. AOC/SWMUs 

previously designated as requiring "no further action" were not re-evaluated during the Zone J 

migration pathway . 

2.1.2 Migration Scenarios 

Described in this section are conceptual models for three primary scenarios illustrating how a 

contaminant released from a site at the CNC could migrate to Zone J. Following the scenario 

descriptions is a set of screening criteria used to guide the evaluation of the RFI data during the 

source identification process. Using the criteria, potential sources were confirmed, rejected, or 

retained due to data gaps which prevent completion of the evaluation process. The term 

contaminated used in the context of these models refers to media containing hazardous 

constituents above appropriate risk based screening criteria. It should be noted that under current 

Navy contractual processes, EnSafe is responsible for data evaluation for Scenario 1 and CH2M

Jones is responsible for data evaluation for Scenarios 2 and 3. The following outline describes 

the scenario pathways, though this report concentrates on the Scenario 1 evaluation only . 
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Scenario 1: Transport to Zone J Via Storm Water Drainage Pipeline 

This scenario describes a release from a SWMU or AOC which resulted in either: 

la) Waste being introduced directly into a storm sewer catch basin, and migrating via 

the storm sewer pipeline to Zone J; 

1 b) Storm water runoff transporting contaminated media into a storm sewer catch 

basin, and migrating via the storm sewer pipeline to Zone J; 

le) Contaminated groundwater being intercepted by and entering a low-integrity 

storm sewer pipeline and migrating via the storm sewer pipeline to Zone J; or 

ld) Waste discharging directly to Zone J via sanitary/storm sewer cross connects. 

Scenario 2: Overland Transport to Zone J Via Sheet Flow 

This scenario describes a release from a SWMU or AOC which resulted in either: 

2a) Overland flow of waste directly into Zone J; or 

2b) Contaminated media transported by sheet flow directly into Zone J. 

• Scenario 3: Transport to Zone J Via Groundwater to Surface Water Discharge 

This scenario describes a release from a SWMU or AOC, which resulted in contaminated 

groundwater being discharged to Zone J as a result of either: 

• 

3a) Contaminants leaching from soil to groundwater that subsequently discharged to 

ZoneJ; or 

3b) Exfiltration of contaminated storm water from a leaking storm sewer line 

impacting groundwater that subsequently discharged to Zone J. 

2.2 Storm Water Migration Pathway Checklist and Screening Criteria 

As part of the site screening process, a variety of questions were developed that would complete 

the storm water migration pathway evaluation for each drainage basin. To provide complete 

answers, a subset of related questions was also required. The entire set of screening questions 

was compiled into a standardized checklist format, which provided necessary backup 

documentation and explanations to support the conclusions reached . 
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The screening began with the identification of associated drainage basins and storm water 

outfalls based on the detailed information presented in Evaluation of Drainage System Serving 

Charleston Naval Complex (Davis & Floyd, 1998), a report prepared to address persistent 

flooding problems at the base. During their drainage evaluation, Davis & Floyd delineated storm 

water drainage basins across the CNC and identified and inspected the associated storm drains, 

sewer lines, cross-connects, and outfalls. The site screening included a review of site 

characteristics within each drainage basin (AOC/SWMU number(s), name(s), basic activities, 

and type(s) of ground cover) and current status in the RPI process. 

Additional criteria used to evaluate the storm water migration pathway to Zone J were available 

site-specific spill/release history, hazardous material storage/handling/disposal practices, and 

identified COPCs for source identification. For the primary migration scenarios, consideration 

was given to the site's proximity to storm drains, surface conditions surrounding storm drains, 

sample locations, groundwater plumes, sewer line integrity, cross-connects, surface and 

• groundwater flow direction, and COPC concentrations in monitoring wells that may infiltrate 

into the storm water sewer lines. 

• 

Upon completion of approximately 50 percent of the drainage basin checklists, the evaluations 

revealed that data gaps existed predominately in the storm water migration scenario pathway and 

it was determined by the CNC project team that collection of storm water effluent data from 

relevant drainage basins would commence. 

2.3 Migration Pathway Evaluation 

The evaluation of the various migration pathway scenarios was guided by the layout of CNC 

drainage basins. The Zone J RFI is primarily concerned with the transport of contaminants 

suspended in either surface water runoff or groundwater, therefore a "watershed-based" 

approach, which evaluates all potential sources within a drainage basin, is considered more 

appropriate than a site-by-site assessment. Using this strategy, multiple sites located within a 

common drainage basin (as defined by surface water drainage maps) and with a single known 

storm water outfall (point source) could be consolidated and assessed simultaneously . 

Conversely, if several smaller drainage basins are each host to a single, larger AOC or SWMU, 
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they too may be combined and assessed with regard to particular outfalls. Sites were assessed by 

CH2M-JONES on an individual basis if they had a migration scenario that did not involve the 

storm sewers system (Scenarios 2a, 2b, and 3a) or were outside the influence of a delineated 

storm water drainage basin. 

As shown in Figures 2-1, 2-2, 2-3 the CNC consists of 98 delineated drainage basins and 

associated storm water outfalls (drainage basins and their outfalls are numbered alike). Details 

regarding basin size and drainage features were obtained primarily from the CH2M-JONES 

ArcView Project, the 1998 Davis & Floyd report, and site visits. Table 2.1 lists the CNC 

drainage basins, associated water body, land use, and total drainage basin area. 

Since the drainage basin diagrams show only the areas serviced by a particular network of storm 

drains, undeveloped and remote areas, which lie outside a service area, are considered to drain 

into the nearest water body unless there is evidence to the contrary. The relationships between 

the CNC drainage basins, upgradient AOCs and SWMUs, and the Zone J water bodies are 

discussed in the Drainage Basin Evaluations subsections, beginning with Noisette Creek . 
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Table2.1 
Charleston Naval Complex Drainage Basin/Storm Water System 

Land Use and Area 
Drainage Total DB 

Basin Zone SWMU/AOC Water Body Land Use Area (ft2) Acres Total DB Area Acres (ft1) %LandUse 
I A 2, 38,39 Cooper River Industrial/Commercial 283346.854 6.505 303461.24 6.97 93.37 

IA A 39 Noisette Creek Industrial/Commercial 320087.051 7.348 327184.87 7.51 97.83 
IB A 42,504 Noisette Creek Industrial/Commercial 165318.700 3.795 165318.70 3.79 100.00 
IC A 42,504,505 Noisette Creek Industrial/Commercial 162242.862 3.725 162242.86 3.73 100.00 
2 A 2 Cooper River Industrial/Commercial 152508.621 3.501 152508.62 3.50 100.00 
3 A 2,504 Cooper River Industrial/Commercial 715495.959 16.426 715495.96 16.43 100.00 
4 A 2,506 Cooper River Industrial/Commercial 121565.621 2.791 121565.62 2.79 100.00 
5 NONE NONE Cooper River Industrial/Commercial 236267.396 5.424 236267.40 5.42 100.00 
6 NONE NONE Cooper River Industrial/Commercial 171595.525 3.939 171595.52 3.94 100.00 
7 NONE NONE Cooper River Industrial/Commercial 73688.926 1.692 73688.93 1.69 100.00 
8 NONE NONE Cooper River Industrial/Commercial 94479.105 2.169 94479.10 2.17 100.00 

SA A 37 Cooper River Industrial/Commercial 6215.634 0.143 6215.63 0.14 100.00 
9 NONE NONE Noisette Creek Industrial/Commercial 133663.392 3.068 133663.39 3.07 100.00 
10 A 37,42,43 Noisette Creek Industrial/Commercial 342107.114 7.854 342107.11 7.85 100.00 

IOA c 44,504 Noisette Creek Industrial/Commercial 1012232.061 23.238 1275022.43 29.27 79.39 

512 Residentia I 261801.859 6.010 1275022.43 29.27 20.53 

IOB c 37,44, 700 Noisette Creek Industrial/Commercial 141916.293 3.258 142828.62 3.28 99.36 
IOC B 504 Noisette Creek Industrial/Commercial 518890.169 11.912 585545.27 13.44 88.62 

c 47 Noisette Creek Residential 48414.562 1.111 585545.27 13.44 8.27 

IOD NONE NONE Noisette Creek Industrial/Commercial 329840.875 7.572 432025.55 9.92 76.35 

NONE NONE Noisette Creek Residential 45115.085 1.036 432025.55 9.92 10.44 

JOE NONE NONE Noisette Creek Industrial/Commercial 428172.455 9.829 620102.57 14.24 69.05 

NONE NONE Noisette Creek Residential 129217.939 2.966 620102.57 14.24 20.84 

II NONE NONE Noisette Creek/Cooper River Industrial/Commercial 90583.589 2.080 245491.93 5.64 36.90 
12 NONE NONE Noisette Creek/Cooper River Industrial/Commercial 16129.847 0.370 16418.24 0.38 98.24 

13 NONE NONE Noisette Creek/Cooper River Industrial/Commercial 49524.476 1.137 68785.32 1.58 72.00 
14 NONE NONE Noisette Creek/Cooper River Industrial/Commercial I9826.894 0.455 20499.46 0.47 96.72 
15 NONE NONE Cooper River Industrial/Commercial 29172.184 0.670 29541.19 0.68 98.75 

16 NONE NONE Cooper River Industrial/Commercial 6593.429 0.151 7020.54 0.16 93.92 
17 NONE NONE Cooper River Industrial/Commercial 37541.181 0.862 43607.37 1.00 86.09 
18 B 507 Cooper River Industrial/Commercial 177429.274 4.073 367634.21 8.44 48.26 

Residential 178716.239 4.103 367634.21 8.44 48.61 

19 NONE NONE Cooper River Residential 576464.079 13.234 576464.08 13.23 100.00 

20 c 47 Cooper River Residential 1228888.195 28.211 3308913.09 75.96 37.14 
508, 511, 513, 

c 515, 516, 517, Cooper River Industrial/Commercial 2079071.643 47.729 3308913.09 75.96 62.83 
518,519 
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Table2.1 
Charleston Naval Complex Drainage Basin/Storm Water System 

Land Use and Area 
Drainage Total DB 

Basin Zone SWMU/AOC WaterBodl:'. Land Use Area ~ft2) Acres Total DB Area Acres ~rt2~ % Land Use 

E 53,525,526 Cooper River 

21 E 54,S21 Cooper River lndustriaVCommercial 35995.912 0.826 36467.24 0.84 98.71 
22 E 54 Cooper River Residential 3309.997 0.076 326829.18 7.50 1.01 

E 528,S21 Cooper River lndustriaVCommercial 318624.920 7.315 326829.18 7.50 97.49 

22, 23, 25, 37, 
63, 65, 67. 70, 

23 E 530, 531, 538, 
Cooper River IndustriaVCommercial 963909.131 22.128 963909.13 22.13 100.00 

540, 541, 542, 
543, 544, 548, 
549,550,554 

24 NONE NONE Cooper River lndustriaVCommercial 52263.920 1.200 52263.92 l.20 100.00 
25 NONE NONE Cooper River lndustriaVCommercial 75670.2TI l.737 75670.28 1.74 100.00 
26 E 65,550 Cooper River lndustriaVCommercial 97131.217 2.230 97131.22 2.23 100.00 

27 E 25, 549, 551, 
Cooper River lndustriaVCommercial 370075.258 8.496 370075.26 8.50 100.00 

552,559 
28 c 520 Cooper River lndustriaVCommercial 3008518.856 69.066 3254844.36 74.72 92.43 

c 522, 523 Cooper River Residential 186965.971 4.292 3254844.36 74.72 5.74 

E 559 Cooper River 

28A E 170, l7l, 559 Cooper River lndustriaVCommercial 180299.976 4.139 180299.98 4.14 100.00 
29 NONE NONE Cooper River lndustriaVCommercial 115298.639 2.647 115298.64 2.65 100.00 

83,84,87, 145, 
170, 171, 172, 
173, 559, 560, 

30 E 562, 563, 564, 
Cooper River lndustriaVCommercial 1444519.053 33.162 1462411.67 33.57 98.78 

566, 567, 569, 
570, 572, 573, 
574, 576, 579, 

580 
30A E 567 Cooper River lndustriaVCommercial 9475.169 0.218 9475.17 0.22 100.00 
308 NONE NONE Cooper River lndustriaVCommercial 8667.056 0.199 8667.06 0.20 100.00 

30C NONE NONE Cooper River IndustriaVCommercial 7564.993 0.174 7564.99 0.17 100.00 
31 E 566,567 Cooper River lndustriaVCommercial 133239.300 3.059 133239.30 3.06 100.00 

32 E 145,576,583 Cooper River lndustriaVCommercial 285961.646 6.565 285961.65 6.57 100.00 

33 E 37,97,586 Cooper River lndustriaVCommercial 217355.518 4.990 217355.52 4.99 100.00 

33A NONE NONE Cooper River lndustriaVCommercial 26623.561 0.611 26623.56 0.61 100.00 

34 E l 00, 102, 504, 
Cooper River IndustriaVCommercial 

109 
1588257.931 36.461 1588257.93 36.46 100.00 

F 109, 607, 609 Cooper River 
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Table2.1 
Charleston Naval Complex Drainage Basin/Storm Water System 

Land Use and Area 
Drainage Total DB 

Basin Zone SWMU/AOC WaterBod;r Land Use Area (fr) Acres Total DB Area Acres ~rt2) %LandUse 
34A NONE NONE Cooper River Industrial/Commercial 24327.524 0.558 24327.52 056 100.00 
34B E 102 Cooper River Industrial/Commercial 36457.782 0.837 36457.78 0.84 100.00 
35 E 102,590,596 Cooper River Industrial/Coounercial 831536.964 19.089 831536.96 19.09 100.00 

F 504,613 Cooper River 
36 E 596,598 Cooper River Industrial/Commercial 130307.864 2.991 130307.86 2.99 100.00 
37 E 504 Cooper River Industrial/Commercial 384764.247 8.833 384764.25 8.83 100.00 

F 613 Cooper River 
37A G 37, FDS Cooper River Industrial/Commercial 411835.148 9.454 411835.15 9.45 100.00 
37B F 611 Cooper River Industrial/Commercial 502251.954 11.530 502251.95 11.53 100.00 

G 3,24,FDS Cooper River 

37C F 
607, 609, 61 l, 

Cooper River Industrial/Commercial 271341.201 6.229 271341.20 6.23 100.00 
613 

370 NONE NONE Cooper River Industrial/Commercial 277764.871 6.377 277778.25 6.38 100.00 
504,602,603 

38 E Cooper River Industrial/Commercial 955851.287 21.943 955851.29 21.94 100.00 

F 
4, 504, 613, 616, 

Cooper River 
617,619,620 

G 37, 633, FDS Cooper River 

39 E 106 Cooper River Industrial/Commercial 23873.045 0.548 23873.04 0.55 100.00 
40 E 106, 602,603 Cooper River Industrial/Commercial 111499.114 2.560 111499.11 2.56 100.00 
41 B 5, 18, 604, 605 Cooper River Industrial/Commercial 254970.729 5.854 254970.80 5.85 100.00 

F 36,620 Cooper River 

G FDS Cooper River 
42 NONE NONE Cooper River Industrial/Commercial 21357.859 0.490 21357.86 0.49 100.00 

42A G FDS Cooper River Industrial/Commercial 34490.398 0.792 34511.86 0.79 99.94 
43 F 36,619,620 Cooper River Industrial/Commercial 899542.560 20.651 899542.56 20.65 100.00 

G 
6, 7, 628, 633, Cooper River 

635,FDS 
43A G 008 Cooper River Industrial/Commercial 251802.812 5.781 251802.81 5.78 100.00 

438 G 120, 638, FDS Cooper River 

44 G 8, 636, 638, FDS Cooper River Industrial/Commercial 349147.787 8.015 349147.79 8.02 100.00 
45 G 642, 643, FDS Cooper River Industrial/Commercial 470700.020 10.806 470700.02 10.81 100.00 
46 NONE NONE Cooper River Industrial/Commercial 190044.049 4.363 190044.05 4.36 100.00 

44146-A G 37,643,FDS Cooper River Industrial/Commercial 418660.247 9.611 418660.25 9.61 100.00 
46B NONE NONE Cooper River Industrial/Commercial 21884.007 0.502 22107.44 0.51 98.99 
47 H 13, 17, 19, 37, Cooper River Undeveloped 11585.668 0.266 3906370.55 89.68 0.30 
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Table 2.1 
Charleston Naval Complex Drainage Basin/Storm Water System 

Land Use and Area 
Drainage Total DB 

Basin Zone SWMU/AOC Water Bod:; Land Use Area ~ft2~ Acres Total DB Area Acres ~fl22 % Land Use 
653, 655, 656, 
659, 007, 038, 

soc 
671, 672, 673 Cooper River 

47A 177,RTC Cooper River Industrial/Commercial 66769.134 l.533 67001.65 1.54 99.65 
478 37 Cooper River Industrial/Commercial 72193.127 1.657 72193.13 1.66 1()().00 

13, 37, 136, 178, 
48 H 660, 663, 665, Cooper River Industrial/Commercial 1200978.840 27.571 1200978.84 27.57 100.00 

080,SOC 

679,RTC Cooper River 

48148-0 
675, 676, 677, 

Cooper River Industrial/Commercial 472318.228 10.843 472318.23 10.84 100.00 
678,679,680 

48-l/48M NONE NONE Cooper River Industrial/Commercial 78568.858 1.804 78868.49 1.81 99.62 
48H I 681 Cooper River Industrial/Commercial 108476.184 2.490 108476.18 2.49 100.00 
49 H 37, 666, 080 Cooper River Industrial/Commercial 896362.022 20.578 896362.02 20.58 100.00 

I 37,680,681 Cooper River Industrial/Commercial 

49-A/49-C NONE NONE Cooper River Industrial/Commercial 317368.151 7.286 321119.64 7.37 98.83 
50 NONE NONE Cooper River Undeveloped 17418.625 0.400 141756.78 3.25 12.29 

NONE NONE Cooper River Undeveloped 124338.151 2.854 141756.78 3.25 87.71 

51 H 
17, 138, 661, 

Cooper River Industrial/Commercial 155428.234 3.568 1245239.02 28.59 12.48 
662,667 

5IA 685 Cooper River Undeveloped 130125.698 2.987 143580.47 3.30 90.63 
518 NONE NONE Cooper River Undeveloped 159626.169 3.665 170622.40 3.92 93.56 

NONE NONE Cooper River Industrial/Commercial 19139.680 0.439 170622.40 3.92 l l.22 

51C I 687 Cooper River Industrial/Commercial 39180.231 0.899 399245.93 9.16 9.81 

OMA Cooper River Undeveloped 360590.165 8.278 399245.93 9.16 90.32 

510 688 Cooper River Undeveloped l08624J21 2:494 108654.29 ·2.49 99.97 

688 Cooper River Industrial/Commercial 20332.-072 . 0.467 108654.29 2.49 18.71 

51E 688 Cooper River Undeveloped 178671.641 4.102 178671.64 4.10 100.00 

688 Cooper River Industrial/Commercial 12244.321 0.281 178671.64 4.10 6.85 

51F 12 Shipyard Creek/Cooper River lndustrial/Corrullerciai .14674.9(;3 0.337 1136621.74 26.09 1.29 

690,DMA Shipyard Creek/Cooper River Undeveloped 1105113.638 25.370 1136621.74 26.09 97.23 

510 690 Shipyard Creek/Cooper River Undeveloped 741180.322 17.015 821531.06 18.86 90.22 

690 Shipyard Creek/Cooper River Industrial/Commercial 189637.684 4.353 821531.06 18.86 23.08 

51H H 670 Shipyard Creek Undeveloped 8430.522 0.194 340721.98 7.82< 2.47 

2.8 



• • Zone J RF/ Storm Water Effluent Evaluation·~ 
Charleston Naval Complex, Charleston, C 

Revision 0 
October 2002 

Table2.l 
Charleston Naval Complex Drainage Basin/Storm Water System 

Land Use and Area 
Drainage Total DB 

Basin Zone SWMU/AOC Water Bod~ Land Use Area ~ff) Acres Total DB Area Acres (ft2~ % Land Use 

H 670 Shipyard Creek Industrial/Commercial 332291.455 7.(128 340721.98 7.82 97.53 

511 H 14 Cooper River Undeveloped 339797.398 7.801 699600.33 16.06 48.57 

H 15, 37, 670, 684, Cooper River Industrial/Commercial 359560.259 8.254 699600.33 16.06 51.40 

684, 685, OMA Cooper River 

52 G 
8, 633, 634, 636, 

Shipyard Creek Industrial/Commercial 1976101.772 45.365 2000225.01 45.92 98.80 
637, 706, A>S 

52A G It, 24, A>S Shipyard Creek Industrial/Commercial tl88tl6.198 27.276 1455633.89 33.42 81.63 
53 F 6tl, A>S Retaining Pond Industrial/Commercial 388357.804 8.915 436591.75 10.02 88.95 

G FDS Retaining Pond 

54 NONE NONE Shipyard Creek Undeveloped 2623.994 0.060 253900.07 5.83 1.03 

NONE NONE Shipyard Creek Industrial/Commercial 251276.072 5.769 253900.07 5.83 98.97 

54A H 159 Shipyard Creek Undeveloped 638388.083 14.655 I03740i.37 23.82 61.54 

H 654 Shipyard Creek Industrial/Commercial 408801.507 9.385 1037401.37 23.82 39.41 

690 Shipyard Creek 

55 H 19 Shipyard Creek Undeveloped 834881.353 19.166 3531825.73 81.08 23.64 

H 20, 121,649,650 Shipyard Creek Industrial/Commercial 2609439.713 59.904 3531825.73 81.08 73.89 

690 Shipyard Creek 

56 690 Shipyard Creek Undeveloped 1428896.973 32.803 1683776.67 38.65 84.86 

690 Shipyard Creek Industrial/Commercial 25434.562 0.584 1683776.67 38.65 1.51 
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The following section lists the field investigation objectives and describes the technical sampling 

methods, procedures, and protocols implemented during data collection within Zone J. Field 

work was conducted in accordance with the Final Comprehensive Sampling and Analysis Plan 

(CSAP) (EIA&H, July 1996), the USEPA Region IV Environmental Services Division, Standard 

Operating Procedures and Quality Assurance Manual (ESDSOPQAM) (USEPA, February 

1991), and the Zone J Point of Entry Work Plan (EnSafe, 2001). Sampling and investigatory 

methods used in the Zone J storm water investigation are summarized in this section. Any 

deviations from the approved work plan, such as the number of samples collected, modified 

locations, or procedures, etc., were documented in the field and are detailed in Section 6, 

Noisette Creek and Shipyard Creek Drainage Basin Evaluations. 

3.1 Investigation Objectives 

The sampling strategy for the Zone J Point of Entry Work Plan was designed to collect sufficient 

storm water runoff data to accomplish the following: 

• Characterize the storm water runoff from listed RCRA sites throughout the CNC. 

• Define contaminant migration pathways and potential receptors (on and off site, where 
applicable). 

• Define the nature and extent of contamination, if any. 

• Characterize reference values. 

• Identify storm water COPCs. 

3.2 Sampling Procedures, Protocols, and Analyses 

3.2.1 Sample Identification 

All storm water samples collected during this investigation were identified using a 6 or 7-

character alphanumeric system denoting samples by site. The first three characters identified 

whether the sample was collected on/off site. Samples with IDs that began with EFF were 

collected within the CNC boundary and samples with IDs that began with REF were collected 

off site as reference locations. The next three characters identify the location. Some sample 
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locations contain a seventh character. This character is the letter D which identifies that sample 

as a duplicate. Appendix A is the complete data report for all samples collected in Zone J. 

3.2.2 Storm Water Emuent Sampling 

The following subsections summarize those storm water effluent sampling methods as they 

applied to Zone J field activities. 

3.2.2.1 Storm Water Effluent Sample Locations 

The storm sewer system at the CNC collects rainfall from approximately 1,325 acres. Detailed 

storm sewer diagrams, prepared by the engineering and architectural firms of SEC Donahue 

(1993), RUST Environmental and Infrastructure (1994), and Davis and Floyd (1998), delineate 

98 distinct drainage basins across the CNC serviced by a dedicated system of catch basins, sewer 

lines, ditches and outfalls. Of these 98, 59 drainage basins were targeted for evaluation based on 

the presence of AOCs/SWMUs within basin boundaries. The objective of the evaluation was to 

determine the potential transport, via surface flow to storm sewer structures, and discharge of 

contaminants from the AOC/SWMU areas to Zone J water bodies. For purposes of this report, 

only data from the 10 drainage basins associated with Noisette and Shipyard Creeks and the 18 

reference locations will be reported. Cooper River storm water effluent related data will be 

provided in an addendum report. Figures 3-1 through 3-5 illustrates off- site storm water effluent 

reference locations and CNC on-site storm water effluent and reference locations. 

3.2.2.2 Storm Water Emuent Sample Collection 

Ideally, an effluent sample would be collected from the end-of-pipe discharge point, but at CNC, 

the sewer outfalls, especially those along the seawall, are under water even at low tide. 

Following the strategy used in the previous effluent evaluations by SEC Donahue and RUST, 

effluent samples from tidally influenced outfalls were collected from upgradient manholes/catch 

basins on the sewer system lines that are not inundated (drain line elevation is above mean low 

tide). Effluent samples were collected as close to low tide influence as possible and only during 

outward flow . 
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Where possible, discrete effluent samples were collected using automatic storm water samplers 

that were installed in advance of a rain event and set to automatically collect a sample when 

sensors detect adequate flow and/or rainfall. If automatic storm water samplers cannot be used 

due to access issues, a grab sample was manually collected from the designated points using the 

storm water sampler's "Sample Now" feature, by submerging a sample container, or using other 

acceptable surface water sampling device (peristaltic pump, horizontal-style bottle, etc.). 

The Global Water SSJOJ Storm water Sampler takes a discrete sample (approximately 2.5 liters) 

based on two variables: rainfall 

accumulation (using the rain sensor) and water 

discharge. The rain sensors can also be used 

independently (by using a sensor bypass plug). 

The sampler's "Sample Now" switch verifies 

if the battery discharged and the unit was set up 

correctly and a backflush function clears the 

pickup hose and strainer after a sample is 

complete. The sampler's rechargeable battery 

will power the sampler for at least four months, 

including five 24-hour storm events, without 

requiring recharging. 

Appropriate effluent sampling locations were installed as close as possible to the storm water 

pipe's terminal discharge point or ditch. Because the pump can only draw water from as deep as 

22 feet, it must be installed fairly close to the sampling point. If the terminal discharge point was 

inaccessible or otherwise unsuitable for sampling (underwater, in a prohibited area, etc.) or the 

pump could not be properly situated, the nearest suitable upgradient point with access to storm 

water flow was sampled. To avoid disturbance or loss of samplers, locations were removed from 

public areas whenever possible and sampler cases locked and secured to a post or other immobile 

object. 
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• 3.2.2.3 Storm Water Effluent Sample Preparation, Packaging, and Shipment 

• 

• 

Section 3.2.2.3 of the Zone A RFI Report (EnSafe, April 1998) details the procedures for 

preparing, packaging, and shipping water samples during CNC RFI and those same procedures 

were followed for the storm water effluent samples collected during the Zone J RFI. The 

samples were shipped priority overnight via Fed.Ex to Severn Trent Laboratories (STL)

Savannah in Savannah, Georgia. 

3.2.2.4 Storm Water Emuent Analysis 

A total of 16 storm water effluent samples were analyzed per the USEPA Method SW-846 and 

DQO Level ID unless otherwise noted, as follows: 

• SVOCs USEPA Method 8270C 

• Pesticides/PCBs USEPA Method 808 lA/8082 

• Cyanide USEPA Method 9012 

• Metals USEPA Method 6010B7470A 

3.2.3 Decontamination Procedures 

Section 3 .2.10 of the Zone A RFI Report discusses the relevant decontamination procedures used 

during the Zone J Storm Water Effluent Evaluation Investigation. Dedicated clear PVC tubing 

was used for each automatic storm water sample and disposed of after use. Automatic sampler 

containers, pumps, and intake valves were decontaminated after each sample collection before 

using at the next location . 
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Section 4.1 of the Zone A RFI Report (EnSafe, April 1998) defines the DQOs used for the Zone J 

investigation. For the RPI at Zone J, analytical Level ill data for semivolatiles, pesticides, PCBs, 

target analyte list (T AL) metals, and cyanide were deemed appropriate for the intended data 

uses: drainage basin storm water characterization, ecological risk assessment, and corrective 

measure determinations/design. For the Zone J Storm Water Effluent Evaluation Report, 16 

samples from the Noisette and Shipyard Creeks associated drainage basins and 18 reference 

locations samples were analyzed. 

Appendix A includes the complete analytical data reports, data validation reports and chain of 

custodies for the Zone J RPI. 

It should be noted that in September 1993, the USEPA replaced the 1987 guidance with an 

updated manual, Data Quality Objectives Process for Supeifund, Interim Final Guidance, 

EPA/540/G-93/071 (USEPA, September 1993), which stated, "This guidance replaces the earlier 

guidance EPA 540/G-87/003, Office of Solid Waste and Emergency Response (OSWER) 

Directive 9355.0-7B and the five analytical levels introduced in that document." As a result, the 

five analytical data levels were reduced to two - screening data and definitive data. 

Definitive data (formerly Levels ill and IV) are defined as analytical data generated using 

rigorous analytical methods, such as approved USEPA reference methods. These data are 

analyte-specific, with confirmation of analyte identity and concentration. These approved 

methods produce tangible raw data (e.g., chromatograms, spectra, digital values, etc.) in paper 

printouts or computer-generated electronic files. Analytical or total measurement error 

(precision) must be determined for data to be definitive (USEPA, September 1993). As a result, 

the data collected at Zone J were defined as definitive data per the most recent USEPA guidance 

but will still be referred to as Level III throughout the report to avoid confusion . 
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This section presents the quality assurance/quality control (QA/QC) evaluation of the data 

produced from the analysis of storm water effluent samples collected in Zone J during the RFI. 

This evaluation will verify that the appropriate QA/QC elements were followed and/or 

completed (e.g., method requirements, documentation, etc.) to identify and/or characterize any 

problems with the data set, and ultimately to determine the usability of the analytical data for site 

characterization, risk assessment, and corrective measure determinations. 

Examples of definitive data (formerly Level ill and IV) QA/QC elements are as follows: 

• 

• 

• 
• 

• 

• 
• 

• 
• 

• 

• 

Sample documentation (verified time of sample receipt, extraction and holding times) 

Chain of custody 

Initial and continuing calibration 

Determination and documentation of detection limits 

Analyte(s) identification 

Analyte(s) quantification 

QC blanks (trip, method, rinsate) 

Matrix spike recoveries 

Performance evaluation (PE) samples (when specified) 

Analytical method precision 

Total measurement error determination 

Zone J storm water effluent samples for the reference, Noisette, and Shipyard Creek locations 

were collected from January 2002 to March 2002 and analyzed by Severn Trent 

Laboratories/Savannah, Georgia facility, a SCDHEC certified laboratory. In accordance with the 

approved work plan, sample analyses followed the guidance in the USEPA Test Methods for 

Evaluating Solid Waste, SW-846 (USEPA, 1992) and Title 40 CFR Part 264. Table 4.1 

summarizes the analytical methods and DQO laboratory deliverables . 
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Charleston Naval Complex Analytical Program 

Full Scan/Appendix IX Data Quality 
Analytical Methods Level Method Reference 

SVOCs m SW ~846 8270C 

PCBs m SW-846 8081A/8082 

Target Analyte List Metals m SW-846 6010Bn470A/7471A 

Cyanide III USEPA9012B 

Salinity* III Standard Method 2520B 

Notes: 
"' Salinity method was not originally listed as a parameter to be analyzed in the Point of Entry Effluent Evaluation Work Plan. 

Salinity was later added to distinguish storm water effluent runoff from tidal influence. T AL Metals include tin. 

The methods listed in Table 4.1 are from: 

• USEPA OSWER, Test Methods for Evaluating Solid Waste, Physica'f/Chemical Methods 
(SW-846), Third Edition, Update ill, November 1997. 

• American Public Health Association, Standard Methods for the Examination of Water 
and Wastewater, 19th edition . 

Third-party independent data validation of all analytical work by Heartland Environmental 

Services, Inc. based on the QC criteria developed for USEP A Contract Laboratory Program 

(CLP). The third-party validator's function was to assess the quality and reliability of the data to 

determine its usability, documenting any mitigating factors such as noncompliance with 

methods, possible matrix interferences, and laboratory blank contamination. 

4.3 Organic Evaluation Criteria 

Section 4.2.1 of the Zone A RF! Report discusses the organic evaluation criteria as they apply to 

the Zone J storm water effluent investigation. These include holding times, instrument 

performance standards, surrogate spike recoveries, instrument calibration, matrix 

spikes/duplicates, laboratory control samples and laboratory duplicates, blank analysis, field

derived blank analyses, and internal performance standards . 

4.3 



• 

• 

• 

4.4 Diluted Samples 

'Zone J RF! Storm Water Effluent Evaluation Report 
Charleston Naval Complex, Charleston, SC 

Revision 0 
October 2002 

There were no samples diluted due to high concentrations of contamination during the Zone J 

RFI. 

4.5 Inorganic Evaluation Criteria 

Section 4.2.2 of the Zone A RF! Report discusses the inorganic evaluation criteria as they apply 

to the Zone J investigation. These include holding times; instrument calibration; blank analysis; 

inductively coupled argon plasma (ICAP) interference check samples; laboratory control samples 

(LCS); spike sample analyses; laboratory duplicates; ICAP serial dilutions; and atomic 

absorption (AA) analysis, duplicate injections, and postdigestion spikes. 

4.6 Zone J Data Validation Reports 

A complete copy of the Zone J data validation reports for the evaluations described above is 

included in Appendix A for review. During the data validation review of Zone J storm water 

analyses, site-specific deficiencies and/or problems were noted in the semivolatile and metals 

methods. The following sections present analytes detected in blank samples analyzed during the 

storm water investigation. 

4. 7 Blank Data 

Noisette Creek 

SDG NBCJ03 - metals method 

1. Arsenic, calcium, lead, mercury, sodium, and zinc, in the laboratory blank 

SDG NBCJ03- semi-volatiles method 

1. Di-n-butylphthalate in the method blank 

SDG NBCJ04 - metals method 

1. Calcium, manganese, and nickel in the method blank 
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1. Aluminum, barium, cadmium, calcium, copper, magnesium, and zinc in the method 
blank 

SDG NBCJ06 - metals method 

1. Aluminum, beryllium, and zinc in the laboratory blank 

Shipvard Creek 

SDG NBCJ04 - metals method 

1. Calcium, manganese, and nickel in the method blank 

SDG NBCJ06 - metals method 

1. Aluminum, beryllium, and zinc in the laboratory blank 

Reference Location Samples 

SDG NBCJOl - metals method 

1. Beryllium, calcium, copper, and zinc in the laboratory blank 

SDG NBCJ02 - metals method 

1. Aluminum, calcium, copper, manganese, sodium, and zinc in the equipment blank 

2. Aluminum, arsenic, barium, beryllium, calcium, copper, lead, potassium, selenium, 
tin and zinc in the laboratory blank 

SDG NBCJ03 - metals method 

1. Arsenic, calcium, lead, mercury, sodium, and zinc, in the laboratory blank 

SDG NBCJ03- semi-volatiles method 

1. Di-n-butylphthalate in the method blank 
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1. Calcium, manganese, and nickel in the method blank 

SDG NBCJOS - metals method 

1. Aluminum, barium, cadmium, calcium, copper, magnesium, and zinc in the method 
blank 

SDG NBCJ06 - metals method 

1. Aluminum, beryllium, and zinc in the laboratory blank 

SDG NBCJ07 - metals method 

1. Aluminum, calcium, iron, potassium, selenium, vanadium, and zinc in the laboratory 
blank 

• SDG NBCJOS - metals method 

• 

1. Aluminum, arsenic, calcium, copper, iron, manganese, potassium, sodium, 
thallium, vanadium, and zinc in the laboratory blank 

4.8 Method Detection Limit (MDL) 

The MDL is the minimum concentration above zero that an analyte can be detected with 99% 

confidence. Tables 4.2 through 4.5 show the MDL study from Severn Trent 

Laboratories/Savannah . 
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Table4.2 
Zone J Storm Water Effiuent Evaluation 

Severn Trent Laboratories/Savannah Method Detection Limit StudI for SVOCs 
Pg Ls MD Ls 

Water Soil Water Soil 
Com2ound CASNumber (µ~) (µg/kg) (µ£!:) (µg/kg) 

Semivolatile 
Test Code: MSSOO 
Method: SW846 8270, 823rd Edition, Nov. 1986, PQL Table II, Rev.O, Sept. 1986 
Matrix: Water-Soil 
Extract Volume: 1000 mL - 30g 
Initial Calibration: 20-50-100-120-160 ng, %RSD for CCC compoundS=30%, SPCC=97RF > O.OS 
Continuin; Calibration: SO 21z %0 = 25% for CCC Comeoundsz SPCC =RF> 0.05100 

Phenol 108-95-2 10 330 0.28 42.0 

bis(2..,..chloroethyl)ether 111-44-4 10 330 0.44 26.0 

2-Chlorophenol 95-57-8 10 330 0.24 32.0 

1,3-Dichlorobenzene · 541-73-1 10 330 0.32 31.0 .· 

1,4-Dichlorobenzene 106-46-7 10 330 0.29 27.0 

1,2-Dichlorobenzene 95-50-1 10 330 0.31. 24.0 

2-Methylphenol 95-48-7 10 330 0.29 32.0 

• bis(2..,..chloroisopropyl)ether 108-60-1 10 330 0.23 33;0 

4-Methylphenol 106-44-5 10 330 0.71 42.0 

N-Nitroso-di-n-propylamine 621-64-7 10 330 0.29 32.0 

Hexachloroethane 67-72-1 10 330 0.32 24.0 

Isophorone 78-59-1 10 330 0.37 26.0 

Nitro benzene 98-95-3 10 330 0.31 27.0 

2-Nitrophenol 88-75-5 10 330 0.36 19.0 

2,4-Dimethylphenol 105-67-9 10 330 0.39 28.0 

bis(2..,..chloroethoxy)methane 111-91-1 10 330 0.26 29.0 

2,4-Dichlorophenol 120-83-2 10 330 0.66 31.0 

1,2,4-Trichlorobenzene 120-82-1 10 330 0.36 22.0 

Naphthalene 91-20-3 10 330 0.36 25.0 

4-Chloroaniline 106-47-8 10 330 0.98 37.0 

Hexachlorobutadiene 87-68-3 10 330 0.35 23.0 

4-Chloro-3-methylphenol 59-50-7 10 330 0.33 49.0 

• 2-Methylnaphthalene 91-57-6 10 330 0.33 32.0 
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Table 4.2 
Zone J Storm Water Effiuent Evaluation 

Severn Trent Laboratories/Savannah Method Detection Limit Studl for SVOCs 
PQLs MDLs 

Water Soil Water Soil 
Com22und CASNumber (µ~) (µg/kg) (µ~) (µg/kg) 

Hexachlorocyclopentadiene 77-47-4 10 330 2.4 5i'.o 

2,4,6-Trichlorophenol 88-06-2 10 330 0.35 20.0 

2,4,5-Trichlorophenol 95-95-4 25 830 0.74 29;0 

2-Chloronaphthalene 91-58-7 10 330 0.39 24.0 

2-Nitroaniline 88-74-4 25 830 5.3 42.0 

Dimethylphthalate 131-11-3 10 330 0.39 25.0 

Acenaphthylene 208-96-8 10 330 0.33 21.0 

2,6-Dinitroltoluene 606-20-2 10 330 0.34 29.0 

3-Nitroaniline 99-09-2 25 830 5.0 32.0 

Acenaphthene 83-32-9 10 330 0.25 29.0 

2,4-Dinitrophenol 51-28...,.5 25 830 0.80 150,0 

• 4-Nitrophenol 100-02-7 25 830 4.9 160.0 

Dibenzofuran 132-64-9 10 330 0.29 30.0 

2,4-Dinitrotoluene 121-14-2 10 330 0.41 40.0 . 
Diethylphthalate 84-66-2 10 330 0.47 32.0 

Fluorene 86-73-7 10 330 0.38 31.0 

4-Chlorophenyl-phenylther 7005-72-3 10 330 0.66 28.0 

4-Nitroaniline 100-01--6 25 830 7.7 42.0 

4,6-Dinitro-2-methylphenol 534-52-1 25 830 5.0 200.0 

N-nitrosodiphenylamine 86-30--6 10 330 5.4 25.0 

4-Bromophenyl-phenylether 101-55-3 10 330 0.35 24.0 

Hexachlorobenzene 118-74-1 10 330 0.19 45.0 

Pentachlorophenol 87-86-5 25 830 4.0 180;0 

Phenanthrene 85-01-8 10 330 0.33 17.0 

Anthracene 120-12-7 10 330 0.33 21.0 

Di-n-butylphthalate 84-74-2 10 330 0.26 28.0 

• Fluoranthene 206-44-0 10 330 0.33 31.0 
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Zone J Storm Water Effiuent Evaluation 
Severn Trent Laboratories/Savannah Method Detection Limit Study for SVOCs 

PQLs MDLs 
Water Soil Water 

Compound CAS Number (µg/L) {µg/kg) {µg/L) 

Pyrene 129-00--0 10 330 0.53 
/': 

Buyty,lbenzylphthalate 85-6~7 10 330 0.41 
. ,: .•.· 

Benzo(a)anthracene 56-55-3 10 330 0.30 
.. 

3,3'-Dfohlor'obenzidine 91-94-1 lQ •3.30 4.4 

Chrysene 218-1-9 10 330 0.44 

bis(2~thylh~xyl)phthalate • .. 0~4g' 117-81-7 10 330· 

Di-n-octylphthalate 117-84-0 10 330 0.35 

Benzo(b )flubranthene 205--99-2 10 ' 330 0.28 
. I . . 

Benzo(k)fluoranthene 207-08-9 10 330 0.72 

Beilzo(a)pyrene 50-32-8 10 .330 ()Al 

Indeno{l ,2,3-cd)pyrene 193-39-5 10 330 0.56 

Dibenz( a,h)a11thracene 53-70-3 10 330 0.80 

Benzo{g,h,i)perylene 191-24-2 10 330 0.68 

Notes: 
CAS = Chemical Abstracts Service 
CCC = Calibration Check Compounds 
g = grams 
MDL = Method Detection Limit 
mL = milliliters 
NA = Not applicable 
ng = nanograms 
PQL = Practical Quantitation Limit 
RRF = Relative Response Factor 
SPCC = Spill Prevention, Control, and Countermeasures 
svoc = Semi-volatile Organic Compound 
%D = Percent difference 
%RSD = Percent Relative Standard Deviation 
µ.g/L = micrograms per liter 
µ.g/kg = micrograms per kilogram 
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Table4.3 
Zone J Storm Water Effluent Evaluation 

Severn Trent Laboratories/Savannah Method Detection Limit Studl'. for Pesticides/PCB 
PQLs MD Ls 

Water Soil Water Soil 
Com~und CASNumber (µ~) (µg/kg) (µ~) (µg/kg) 

Pesticide/PCB 
Test Code: GCSOO 
Method: • SW846 8080A, 3rd Edition, Nov. 1986 
Matrix: Wa.ter-Soil 
Extra~t Volume: 1000 mL - 30g 
Initial Calibration: S point ca.Iibration, %RSD=20% 
ContinUin& Calibration: ·sm;Ie eoint calibration~ %D.= 15% 

alpha-BHC 319-84-6 0.04 1.3 0.0079 0.13 

beta-BHC 319-85-7 0.04 1.3 0.0074 0.62 

delta-BHC 319-86-8 0.04 1.3 0.012 0.083 

gamma:-BHC(Lindane) 58-89-9 0.04 1.3 0.0074 0.57 

Heptachlor 76-44-8 0.04 1.3 0.0062 0.20 

Aldrin 309-00-2 0.04 1.3 0.0099 0.15 

Heptachlor epoxide 1024-57-3 0.04 1.3 0.0069 0.12 

• Endosulfan I 959-98-8 0.04 1.3 0.0094 0.14 

Dieldrin 60-57-1 0.08 2.5 0.012 0.24 

4,4-DDE 72-55-9 0.08 2.5 0.014 0.24 

Endrin 72-20-8 0.08 2.5 0.014 0.42 

Endosulfan II 33213-65-9 0.08 2.5 0.018 0.43 

4'4'-DDD 72-54-8 0.08 2.5 0.018 0.35 

Endosulfan sulfate 1031-07-8 0.08 2.5 0.020 0.44 

4'4-DDT 50-29-3 0.08 2.5 0.017 0.35 

Methoxychlor 72-43-5 0.38 12.5 0.038 0.51 

Endrin ketone 53494-70-5 0.08 2.5 0.020 0.65 

Endrin aldehyde 7421-36-3 0.08 2.5 0.021 0.24 

alpha-Chlordane 5193-71-9 0.04 1.3 0.0076 0.23 

garnrna-Chlordane 5103-74-2 0.04 1.3 0.0074 0.20 

Toxaphene 8001-35-2 2.5 83 1.0 33 

Aroclor-1016 12674-11-2 33 0.21 5.7 

• Aroclor-1221 11104-28-2 1 33 0.36 7.6 
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Table4.3 
Zone J Storm Water Effiuent Evaluation 

Severn Trent Laboratories/Savannah Method Detection Limit Study for Pesticides/PCB 
PQLs MDLs 

Water Soil Water 
Compound CASNumber (µ'*) {µg/kg) (µg/L) 

Aroclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Arocfor..;.;1260 

Notes: 
= Chemical Abstracts Service 
= milliliters 
= Method Detection Limit 
= Polychlorinated biphenyl 
= Practical Quantitation Limit 
= Percent difference 

11141-16-5 

53469-21-9 

12672-29-6 

11097-69-1 

11096-82-5 

CAS 
mL 
MDL 
PCB 
PQL 
%D 
%RSD 
µg/L 
µg/kg 

= Percent Relative Standard Deviation 
= micrograms per liter 
= micrograms per kilogram 

l 33 

1 33 

1 33 

1 33 

1 33 

Table4.4 
Zone J Storm Water Emuent Evaluation 

0.095 

0.20 

0.13 

0.22 

0.11 

Severn Trent Laboratories/Savannah Method Detection Limit Study for 
Metals by Low-Level ICP Method 

PQLs 
Water 

Compound CAS Number (µg/L) 
Metals reporting limits by Lo~ Le.velICP 
Method: SW846 Third Editi()n, Nov. 1986, Method 6010A 
Matrix: Wf,lter....SOil · · ' 
Extract Volume: lOOmL - ig 
Initial Calibration: 0-SOOµg(.L - varies 
Continuin; Calibration: % high staridard 

Aluminum 7429-90-5 200.0 

Antimony 7440-36-0 20.0 

Arsenic 7440-38-2 10.0 

Barium 7440-39-3 10.0 

Beryllium 7440-41-7 4.0 

Cadmium 7440-43-9 5.0 

Calcium 7440-70-2 500.0 

Chromium 7440-47-3 10.0 
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Soil 
(mg/kg) 

10 

1.5 

1.0 

1.0 

0.3 

0.3 

50.0 

0.5 

Water 
(µg!L> 

9.6 

3.0 

3.5 

0.30 

0.1 

0.5 

4.6 

0.9 

MDLs 

Soil 
(µ1'9) 

·j.5 

6.5 
,, 

5,9 

8.2 

. 8.C:f 

Soil 
(mg/kg) 

37.9 

5.0 

2.8 

0.8 

0.9 

0.8 

55.4 

1.2 
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Zone J Storm Water Eftluent Evaluation 
Severn Trent Laboratories/Savannah Method Detection Limit Study for 

Metals by Low-Level ICP Method 

Compound CASNumber 

Cobalt 7440-48-4 

Copper·· 7440-5~8 

Iron 7439-89-6 
: ;"°· ' 

Lead• 7439-92...:1 

Magnesium 7439-95-4 

MaI).ganese 7439:.-9~5 

Nickel 7440-02-0 

Potassium · 
.! 

744~7 

Selenium 7782-49-2 

Silver 7440-22-4 

Sodium 7440-23-5 

Thallium 7440-28--0 

Tin 7440-31-5 

Vanadium 7440-62-2 

Zinc 744-6~ 

Notes: 
CAS = Chemical Abstracts Service 
g =gram 
ICP = Inductively Coupled Plasma 
MDL = Method Detection Limit 
mg/kg = milligrams per kilogram 
mL = milliliters 
NR = Not reported 
PQL = Practical Quantitation Limit 
µ.g/L = micrograms per liter 
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Water 
(µg/L) 

10.0 

20.0 

50.0 
'' 

>5.0 

500.0 

10.0 

40 

1000.0 

10.0 

10.0 

500.0 

10.0 

50.0 

10.0 

20.0 

PQLs MDLs 
Soil 

(mg/kg) 

1.0 

o.7 

10.0 

0.3 

50.0 

0.4 

1.0 

100~0' 

0.5 

1.0 

100.0 

·LO' 

5.0 

0.6 

2.0 

Water 
(µg!L) 

1.0 

1.0 

16.5 

1.6 

6.8 

· .. ' 0,.20.· 

1.3 

20.0 

Soil 
(mg/kg) 

1.6 

2;4 

24.4 

•2.6: 

45.5 

· . . 6.6)' 
:i .. ·;: . 

2.3 

' ··,. l4~.9l' ··. 

3.5 3.3 

0.70 ' '1.4 

173.9 165.0 

4.5 5.0 

4.2 16.2 

0.9 1.1 

1.0 4.2 
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Table 4.5 
Zone J Storm Water Emuent Evaluation 

Severn Trent Laboratories/Savannah Method Detection Limit Study for Mercury by Cold Vapors 

Compound CAS Number 

Mercury by Cold Vapors 
Test Code: MT310 . . . 
Method: . SW846 Third Edition, Nov. 1986 
Matrix: ; Water.-Soil 
EXtract Volume: lOOmL ... 0.6g 
Initial Calibration: .· • ·: . · O :...10:0 ~g/L . 
Continuing Calibration: % high standard • . 

Mercury 7439-97-6 

Notes: 
CAS = Chemical Abstracts Service 
g = grams 
MDL = Method Detection Limit 
mg/kg = milligrams per kilogram 
mL = milliliters 
PQL = Practical Quantitation Limit 
µg/L = micrograms per liter 

Water 
(µg/L) 

0.20 

Table4.6 

PQLs MDLs 

0.033 

Water 
(µg/L) 

0.10 

Soil 
(mg/kg) 

0.008 

Zone J Storm Water Emuent Evaluation 
Severn Trent Laboratories/Savannah Method Detection Limit Study for Miscellaneous Inorganics 

Compound Method 
Miscellaneous Inorganic Analyses 
TeSt Code: .. l\fethods variollS 
Method: 
Matrix: Water-Soil 
EXtract Volume: 
Initial Calibration: 
Continuing Calibration: 

Cyanide (Total) SW846-9010 

Notes: 
MDL = Method Detection Limit 
mg/kg = milligrams per kilogram 
PQL = Practical Quantitation Limit 
µg!L = micrograms per liter 

4.13 

Water 
(fg/L) 

5.0 

PQLs MDLs 
Soil 

(mg/kg) 

2.13 

Water 
(µg/L) 

0.010 

Soil 
(mg/kg) 

0.07 
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EVALUATION OF REFERENCE VALUES OF OFF-SITE LOCATIONS 

As central components of the local watershed, the Zone J water bodies receive storm water 

runoff and other inputs from the majority of surrounding upland areas, including the CNC, via 

numerous point and non-point source discharges. Point source discharge means a discharge 

which is released to the waters by a discernible, confined and discrete conveyance, including but 

not limited to a pipe, ditch, channel, tunnel, conduit, well, discrete fissure, container, rolling 

stock, concentrated animal feeding operation, vessel, or other floating craft from which waste is 

or may be discharged and regulated under the NPDES program. Runoff pollution (technically 

known as non-point source pollution) occurs when rain or irrigation water flowing over hard 

surfaces, or loose soil, picks up pollutants and deposits them into the nearest lake, creek, estuary 

or groundwater supply. 

According to the USEPA (Guidance Manual for Preparations of NPDES Permit, 1991), it is 

recognized that storm water runoff carries pollutants draining off streets and parking lots, 

construction and industrial sites, and mining, logging, and agricultural areas. Through natural or 

manmade conveyances, the runoff is channeled into and transported by gravity flow through a 

wide variety of drainage facilities. Runoff may purge accumulated pollutants out of gutters, catch 

basins, storm sewers, and drainage channels. Runoff eventually ends up in surface waters such as 

creeks, rivers, estuaries, bays and oceans. Runoff from urban and industrial areas has been 

considered as a non-point source of pollution. 

In the Zone J Point of Entry Effluent Sampling Work Plan, it was determined that data from 18 

non-point source storm water samples from watersheds not influenced by the CNC would be 

evaluated and used to calculate reference (background) concentration values as part of the storm 

water effluent migration pathway scenario. The non-point source storm water samples results 

are of naturally occurring conditions and/or associated with anthropogenic activities, and will be 

used to establish a baseline data set for comparison to the CNC storm water effluent samples to 

delineate contaminants that are attributable to the CNC contamination of the water bodies. The 

goal was to collect storm water for analysis from reference locations within these areas 

• displaying similar watershed characteristics, i.e., types, sizes, sources, land uses and discharges, 
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to those observed on the CNC property. The data collected from the reference locations are to be 

used as screening criteria/action levels during Step 3 of the Baseline Ecological Risk Assessment 

(ERA). 

Tidal Excursion Zone/Map 

Due to the dynamic estuarine system around Charleston Harbor, tide currents around the CNC 

were studied to determine the tidal excursion zones and areas for possible reference point 

locations. A tidal excursion is the net horizontal distance traversed by a particle during a tide 

cycle of one flood and one ebb. Through hydrodynamic modeling, an excursion zone was 

established for the Charleston Harbor. During a tidal cycle, a particle released at the CNC into 

the Cooper River at peak low tide can travel upstream for six hours. Similarly, a particle released 

at peak high tide can travel downstream for six hours. The estimated upstream tidal excursion 

into the Cooper River is about 4.5 miles and the downstream excursion will reach the entrance of 

the harbor, meaning that some particles released at the CNC can be flushed out of the harbor 

during one tidal cycle. The upstream limit of tidal excursion on the Cooper River is located 

between the U.S. Naval Weapons Station and the discharge point of Goose Creek into the 

Cooper River. In addition to the Cooper River tidal excursion, a particle released at the CNC can 

be transported into the Wanda and Ashley Rivers by the tides with the limits of the upstream 

transport into the rivers of about five miles from their entrances. The zone extends up the Wanda 

River towards the north side of Daniel Island and upstream on the Ashley River just north of the 

James Island connector and Highway 17. Conversely, the water bodies associated with Zone J 

can also be receptors of particles from Ashley and Wando Rivers and Charleston Harbor. 

Reference Location Selection 

Public Works officials identified 58 storm water discharge displaying similar watershed 

characteristics to those observed on the CNC property. Maps obtained from these municipalities 

indicated that the following water bodies are potentially influenced by storm water runoff: Goose 

Creek, Pilbin Creek, Noisette Creek, Shipyard Creek, Cooper River, Ashley River, Hobcaw 

Creek, Wando River, and Shem Creek. An offsite reconnaissance/field survey was conducted to 

• evaluate the 58 potential reference-sampling locations identified during the interviews with 
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Public Works officials. A site visit was made to each location in order to collect information 

concerning physical characteristics impacting sampling potential. A ranking system was 

implemented and characteristics evaluated included: structure type, structure size, location, 

surrounding land use, tidal influence, presence of an alternate structure, time of day sample may 

be collected, traffic influence, accessibility, and presence of retention structure. 

The following sites, shown in Table 5.1, were chosen as reference locations for the effluent 

storm water. These locations were evaluated to determine acreage size, discharge to specific 

water body, land use classification, and types of businesses in operation relative to the CNC past 

operations . 
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Table S.1 

Reference Locations 

Water Body Receiving 
Munici~alitl'. Reference Location Discharge Acres 

City of Hanahan Dominion Drive Goose Creek/Cooper River 20.67 
Bankton Drive Goose Creek/Cooper River 41.46 
Remount Road/ Cooper River 63.75 
Commerce Circle 
North Rhett (East) Pilbin Creek/Cooper River 18.66 

City of North Rivers Avenue at Noisette Creek/Cooper River 344.72 
Charleston Lillie's Game Room 

Charleston Heights/ Cooper River 71.86 
Food Bank 
Charleston Heights/ Cooper River 11.53 
Success Street· 
Bainbridge Avenue/ Shipyard Creek/Cooper River 88.17 
Spruill Avenue 

City of 
Charleston Ashley Marina Ashley River 58.13 

City Marina Ashley River 53.65 
King Street/ Charleston Harbor 132.08 
Meeting Street 
Market Street Charleston Harbor 69.55 

Town of Mount Coleman Boulevard Shem Creek/Charleston 62.44 
Pleasant Harbor 

Blockbuster Video/ Shem Creek/Charleston 97.81 
Hwy.17 Harbor 
Hidden Cove Hobcaw Creek/ Wanda River 54.28 

Charleston Naval 
Complex Drainage Basin 6 Cooper River 3.94 

Drainage Basin 9 Noisette Creek/Cooper River 3.07 
Drainage Basin 28 - Cooper River 20.63 
North Charleston 
Dischar e 
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Date of 
Land use Sam~leID Rain Event 

Residential REFOOl 1-6-02 
Commercial/Industrial REF002 1-14-02 
Commercial/Industrial REF003 1-25-02 

-Residenti8JJCommercial REF004 1-25-02 
ResidentiaVCommercial REF005 1-14-02 

Residential/Commercial REF009 1-6-02 

Residential/Commercial REFOIO 1-25-02 

ResidentiaV REFOll 2-7-02 
Commercial/Industrial 

Commercial REF012 2-7-02 
Commercial REF013 1-14-02 

Residential/Commercial REF014 1-14-02 

ResidentiaVCommercial REF015 1-14~02 

ResidentiaVCommercial REF016 1-14-02 

Commercial REF017 1-6-02 

Residential/Industrial REF018 1-6-02 

Industrial REF006 1-6-02 
Industrial REF007 3-2-02 
Industrial REF008 1-6-02 
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A third party validator has validated the data for the 18 reference samples. Appendix B 

summarizes the results of the analytical data for the reference locations. Results for organic 

constituents were of low frequency and detection levels; therefore, background values for 

organic constituents were not calculated. Data for the inorganic constituents shows that six 

different reference locations had the maximum concentrations reported, with REF014 reporting 

the most values: 16 out of 23 detected constituents. Of the 23 constituents detected, seven 

(copper, cyanide, lead, mercury, nickel, silver and zinc) have saltwater surface water screening 

values. Maximum concentrations for copper, lead, mercury, and nickel were reported at REF014, 

and maximum concentrations for cyanide, silver and zinc were reported at REF013, REF015, 

and REF008, respectively, with detections exceeding corresponding regulatory values. 

Frequencies of detections for mercury, silver, and nickel were low; mercury and silver each had 

one detection and nickel had two. 

Of particular note is the inorganic data from the King/Meeting Street location (REF014) that has 

the most COPCs identified. The City of Charleston Public Works Department was unclear 

whether storm water lines between established drainage basins for King and Meeting Streets 

connected with each other. Therefore, a composite of the two outfalls was collected. On January 

14, 2002, during a low tide rainfall event, field personnel observed a low tide water line several 

feet below the outfall discharge from the seawall, and a steady outbound flow of storm water 

effluent was discharging from the outfall pipes. Personnel also noted that the storm water 

effluent discharging from the King Street outfall was clear in color with some suspended 

sediment; however, the discharge at the Meeting Street outfall was black in color with suspended 

sediment resembling dissolved marsh clay. During the preliminary site evaluations prior to the 

January 2002 rainfall, it was also noted that dark water was discharging from the Meeting Street 

outfall and clear water from the King Street outfall. 

Statistical Approach 

Background concentrations for surface water samples collected for Zone J at the CNC were 

• calculated using the "2 times the mean concentration method" ("2 X mean") outlined in Region 
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IV's Supplemental Guidance to Risk Assessment Guidance for Supeifund (RAGS) (USEPA, 

November 1995) and the upper tolerance limit (UTL) method presented in Statistical Guidance 

for Groundwater Monitoring Data at RCRA Facilities (USEPA, 1989; 1992). The text below 

describes each method. 

Data Evaluation 

Prior to calculation of the "2 X mean" and UTLs, summary statistics were calculated on the 18 

storm water effluent reference samples. Table 5.2 summarizes the following statistics for this 

data group: minimum/maximum concentrations, average detected concentrations, average 

concentrations calculated using detected concentrations and one-half the quantitation limit, 

detection frequency, and percentage of nondetects. These statistics were used to determine the 

best data distribution. 

Handling of Nondetect Data 

The percentage of nondetect values (data with "U" or "UJ" qualifiers) was calculated for each 

inorganic in the data set to determine the statistical method to be used to obtain the UTL. The 

procedures for handling nondetects are as follows: 

• If less than 50% of all values in a data set are nondetect, then each nondetect is replaced 

by half its reported detection limit (i.e., half of the U-qualified value). The statistical 

distribution of the data was then examined for normality. If the original or log

transformed data values were normally distributed, a parametric UTL was calculated; if 

not, a nonparametric UTL was determined. 

• If nondetects exceeded 50%, a nonparametric UTL (i.e., a tolerance limit not based on a 

normal distribution) was used. To obtain the desired levels of coverage and confidence, 

the highest observed value in the data set was used as the nonparametric UTL (USEPA, 

1992). 

For background concentrations calculated using Region IV guidance ("2 times the mean 

concentration method"), one-half the quantitation limit was used for all nondetect values before 
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the mean was calculated. Table 5.3 shows the "2 times the mean concentration method". 

Tests for Normality 

As explained above, if less than 50% of all reported values of an inorganic analyte in a data set 

are nondetect, calculation of a parametric UTL may be possible. After replacing each nondetect 

value by half its reported quantitation limit, the most representative distribution of the data was 

determined (nontransformed or log-transformed). These tools are used to determine normality, 

but results are questionable with small sample sizes, i.e., less than 20 to 30 observations 

(USEPA, 1992). As a result, professional judgment was the final arbiter of whether a data set 

was determined to be normally or lognormally distributed. Each statistical tool used is defined 

below. 

Shapiro-Wilk Test 

The Shapiro-Wilk test indicates whether a data set has a normal distribution by comparing a 

calculated W-statistic with an appropriate tabulated value of W. The null hypothesis is that the 

data set is normally distributed, while the alternate hypothesis is that the population is non

normal. Details concerning the calculation of the W-statistic are presented in Gilbert, 1987 and 

WDOE, 1992. The Washington Department of Ecology (WDOE) program MTCAStat Version 

3.0 was used to determine whether data sets were normally or lognormally distributed. The 

program can be obtained at http://www.ecy.wa.gov/programs/tcp/tools/toolmain.html. 
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Detected 

Chemical Concentration Range 
Aluminum 79 - 11000 

Antimony 3.3 - 5.1 

Arsenic 5.6 - 13 

Barium 3.4 - 170 

Beryllium 0.1 - 0.48 

Cadmium 0.89 - 2.2 

Calcium 3400 - 130000 

Chromium 0.98 - 21 

Cobalt 1 - 3.200 

Copper 4.5 - 70 

Iron 290 - 9700 

Lead l.8 - 100 
Magnesium 310 - 290000 
Manganese 4.4 - 100 

Nickel l.7 - 9.1 

Potassium 310 - 120000 

Silver 4.4 - 4.4 

Sodium 1900 - 2300000 

Thallium 4.6 - 4.6 

Vanadium l.5 - 32 

Zinc 13 - 1300 

Mercury 0.18 - 0.18 

Cyanide, Total 5.6 - 49 

Notes: 

• 
TableS.2 

Chemicals Detected in Storm Water Reference Samples 

Charleston Naval Complex, South Carolina 

Average 
Detection Average Detected Concentration (% 

Frequency Concentration SQLs)' 
18 I 18 1639 1639 

3 I 18 4.2 3.0 

4 I 18 7.9 3.4 

18 I 18 30.2 30.2 

2 I 18 0.290 0.207 

2 I 18 1.5 0.6 

18 I 18 26728 26728 

18 I 18 6.5 6.5 

3 I 18 2.1 1 
10 I 18 34.7 21 

18 I 18 2067 2067 

16 I 18 18.6 16.8 

18 I 18 24628 24628 

18 I 18 37.3 37.3 

11 I 18 3.8 i.6 
18 I 18 11839 11839 

1 I 18 4.4 1.2 

18 I 18 197667 197667 

1 I 18 4.6 2.9 

18 I 18 7.8 7.8 

18 I 18 154 .154 

1 I 18 0.180 0.057 

slu 16.4 8 

'Zone J RFI Storm Water Effluent Evaluation • 
Charleston Naval Complex, Charleston, SC 

Revision 0 
October 2002 

Data Distribution2 Percent Nondetect 
lognonnal 0 

undetennined 83 

undetermined 78 

lognonnal 0 

undetermined 89 

undetermined 89 

lognonnal 0 

lognonnal 0 

undetermined 83 

lognonnal 44 

lognonnal 0 

lognonnal II 
lognonnal 0 
lognonnal 0 

undetermined 39 

lognonnal 0 

undetermined 94 

lognormal 0 

undetermined 94 
lognonnal 0 

lognQi1nal. 0 

undetermined 94 

undeterinined 72 

All units are micrograms per liter (µg/L). 

1 Average concentration calculated using the detected concentration and ¥.i the sample quantitation limit (SOL). 
2 Data distribution determined using probability plots and/or the Shapiro-Wilk test (Gilbert, 1987). 

Data distribution definitions: 
Lognormal indicates the logtransformed data are normally distributed. 
Undetermined indicates that nonparametric UTL considered because nondetects exceed 50%. 
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TableS.3 
Summary of the "2 Times the Mean Concentration Method" for Storm Water Reference Samples 

Charleston Naval Complex, South Carolina 

Samele ID Aluminum Antimon.l Arsenic Barium Be2llium Cadmium Calcium Chromium Cobalt Col!l!!!r Iron Lead Magnesium Ma!!G:!nese Nickel 
REFOOl 380 1.5 1.75 9 0.05 0.25 14000 1.6 0.5 1.3 290 1.9 1600 11 0.65 

RERJ02 2500 1.5 1.75 14 0.05 0.25 18000 S.3 0.5 1.2 2300 4.4 560 21 3.6 

REF003 1600 1.9 l.35 46 0.15 0.25 51000 3.7 0.4 8.3 1600 3.55 2500 76 3.2 

RERJ04 3100 4.3 2.45 170 0.15 0.89 27000 14 0.4 44 4900 47 1500 62 8.3 

RERJ05 1300 1.5 6.1 44 0.05 0.25 24000 9.9 o.s 12 2200 22 3300 SI 2.3 

RERJ06 310 1.5 1.75 3.4 0.05 0.25 7400 1.2 o.s 1.7 440 2.8 I3000 7.8 0.65 

REF007 760 1.9 l.35 5.7 0.15 0.25 9600 I.I 0.4 4.500 660 1.1 1000 4.4 0.85 

REF008 970 1.5 l.75 16 0.05 2.2 4900 4.3 o.s I2 1400 2I 530 28 2.6 

RERJ09 79 I.5 1.75 29 0.05 0.25 37000 0.98 o.s 2.2 I300 1.8 2000 35 0.65 

REFOIO 1100 1.9 1.35 2I O.IS 0.25 18000 2.9 0.4 40 4000 15 14000 80 1.7 

REFOll I250 JO 5 28.5 0.1 2.5 44500 20.S s . 9~850 
.. 

I6SO I2 27000 36.S 2.55 

REF012 750 10 5 30 2 2.5 33000 6.4 I 27 1300 7.9 46000 36 2.4 

REF013 660 1.5 6.7 I2 0.05 0.25 5500 6.3 0.5 66 730 8.2 2600 19 2.5 

REFOl4 11000 3.3 13 55 0.48 0.25 I30000 21 3.2 70 9700 100 290000 IOO 9.1 

REF015 1300 5.1 5.6 26 0.05 0.25 34000 6.9 2.2 65 1700 44 36000 36 3.3 

REF016 550 1.5 1.75 14 0.05 0.25 6800 5.9 0.5 8.5 810 3.1 610 16 0.65 

REF017 290 1.5 l.75 6.2 0.05 0.25 3400 1.6 o.s 2.I 330 4.9 310 12 0.65 

REF018 I600 1.5 1.75 13 0.05 0.25 13000 3.4 0.5 2.2 I900 2 790 39 0.65 

Frequency of Hits I8118 3/I8 4118 I81I8 2118 2118 I81I8 I81I8 3/I8 10/I8 I81I8 16/I8 18118 18/18 lt/I8 

Mean 1639 2.97 3.44 30.2 0.21 0.64 26728 6.5 2I 2067 I6.8 24628 37.3 2.57 

2xMean 3278 5.93 6.88 60.3 0.4I 1.29 53456 13 2 42 4134 33.6 49256 74.S 5.14 

Notes: 
All units are micrograms per liter (ILg/L). 
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TableS.3 
Summary of the "2 Times the Mean Concentration Method" for Storm Water Reference Samples 

Charleston Naval Complex, South Carolina 

Sample ID Potassium Silver Sodium Thallium Vanadium Zinc Mercury Cyanide 

RERIOl. 2500 0.35 11000 4.6 2.2 13 0.05 5 

REF002 910 0.35 2000 2.25 9.1 63 0.05 5 

REF003 1900 0.7 6500 3.15 6.2 86 0.05 5 

RER>04 3400 0.7 8900 3.15 14 240 0.05 5 

REF005 2500 0.35 20000 2.25 6.2 140 0.05 6:8-

REF006 6300 0.35 120000 2.25 4.2 69 0.05 5 

RERI07 1400 0.7 1900 3,15 2.6 19 0.05 s .. 
REF008 740 0.35 3600 2.25 11 1300 0.05 5 

REF009 2100 0.35 9900 2.25 t.5 35 0.05 5 

REFOlO 6200 0.7 100000 3.15 6.2 120 0.05 5 

REFOll 17000 5 250000 5 5.85 85.5 0.05 5.6 

REF012 22000 5 400000 5 5.8 91 0.05 8.6 

RER)13 2100 0.35 23000 2.25 9.5 94 0.05 49 

REF014 120000 0.35 2300000 2.25 32 99 0.18 5 

REFOl5 22000 4.4 290000 2.25 8.4 150 0:05 5 

REF016 770 0.35 6200 2.25 4.2 59 0.05 12 

REF017 310 0.35 2000 2.25 2.7 57 0.05 5 

REF018 980 0.35 3000 2.25 8.7 50 0.05 5 

Frequency of Hits 18118 1/18 18118 1/18 18118 18118 1118 5/18 

Mean 11839 1.17 197667 2.89 7.8 154 0.06 8.17 

2xMean 23679 2.34 395333 5.77 15.6 308 0.11 16.3 

Notes: 
All units are micrograms per liter (µg/L}. 
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The MTCAStat program performs the W test on both the untransformed and log-transformed 

values if the sample size does not exceed 50. 

Probability Plot Method 

The probability plot of a normally or lognormally distributed data set should follow a straight 

line, i.e., correlation coefficient (r2) should be greater than 0.90. If the line is curved, the data set 

is non-normal. The MTCAStat program evaluates data for lognormality and normality using the 

normal probability plot method. As a measure of how well the log-transformed and 

untransformed data fit a straight line, the r2 values are calculated and displayed. A good fit 

(defined as r2 :;:::0.900) for the logtransformed data is consistent with the default assumption of a 

lognormal distribution. If this criterion is not met, the r2 for the untransformed data is used to 

test for a normal distribution. An r2 is not calculated and displayed if the regression analysis of 

variance F-value is non-significant at the p = 0.05 level or cannot be calculated. 

Output from the MTCAStat program can be provided upon request for all sample data. Each 

metal has the normality output as a table and two figures that graph the probability plots for the 

normal and lognormal cases. 

Calculation of UTL 

After the transformation of the data has been established and the data set is determined to be 

normally distributed, a parametric UTL is calculated for each analyte. The UTL represents the 

upper limit of a tolerance interval for a given data set. The tolerance limits calculated in this 

background study represent one-sided UTLs with 95% coverage and 95% confidence. A one

sided UTL with 95% coverage and 95% confidence allows the user to assume that there is a 95% 

certainty that a given value is higher than 95% of the possible sample values from the population. 

A one-sided UTL is calculated as shown in Equation l, where x is the mean of the data, s is the 

standard deviation, and K is the one-sided normal tolerance factor based on the frequency of the 

data set. K is found in several statistical handbooks, including Gilbert (1987, Table A3); a is 
-

0.05,p is 0.95. Kis 2.54for18 samples. Eqµation 1: UTL1-a(x)= x+ sK1-a,p · 
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The calculated UTLs for Zone J are shown in Table 5.4. REF014 was initially evaluated for 

exclusion from the reference value data set; however, the results showed that except for calcium, 

magnesium, manganese, and sodium, the removal of the sample data did not cause an order of 

magnitude change in "the 2 times the mean" or UTL calculations . 
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Table 5.4 
Summary of the UTLs for Storm Water Reference Samples 

Charleston Naval Complex, South Carolina 

Standard 
Mean(X) Data TypeofUTL Deviation (s) 

Chemical n (JLJ!/L) Transformation Calculated• ~unitless~ 
Aluminum 18 1,639 IOgnormal parametric 2,461 
Antimony 18 2.97 undetermined nonparametric NA 
Arsenic 18 3.44 undetermined nonparametric NA 
Barium 18 30.2 lognormal parametric 37.9 
Beryllium 18 0.21 undetermined nonparametric NA 
Cadmium 18 0.64 undetermined nonparametric NA 
Calcium 18 26,728 lognormal parametric 29,519 
Chromium 18 6.50 lognormal parametric 6.17 
Cobalt 18 1 undetermined nonparametric NA 
Copper 18 21.0 lognormal parametric 24.7 
Iron 18 2,067 Iognormal parametric 2,255 
Lead 18 16.8 lognormal parametric 24.9 
Magnesium 18 24,628 lognormal parametric 67,617 
Manganese 18 37.3 lognormal parametric 27.l 
Nickel 18 2.57 undetermined nonparametric NA 
Potassium 18 11,839 lognormal parametric 27,922 
Silver 18 l.17 undetermined nonparametric NA 
Sodium 18 197,667 lognormal parametric 537,918 
Thallium 18 2.89 undetermined nonparametric NA 
Vanadium 18 7.80 lognormal parametric 6.88 
Zinc 18 154 lognormal parametric 291 
Mercury 18 0.06 undetermined nonparametric NA 
C~anide 18 8:2 undetermined nonl?arametric · ... NA 
Notes: 

a = The parametric UTL for lognormally distributed data calculated using equation: UTL = X + k(s). 
where Xis the mean concentration, k is the tolerance factor (a= 0.05, p = 0.95), ands is the standard 

deviation. Nonparametric UTLs were set equal to the maximum detected concentration. 
n = number of samples 
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Tolerance 
Factor (k) UTL 
~unitless) (JLJ!/L) 

2.543 7,896 
NA 5.1 
NA 13 

2.543 127 
NA 0.48 
NA 2.2 

2.543 101,795 
2.543 22.2 
NA 3.2 

2.543 83.8 
2.543 7,802 
2.543 80.2 
2.543 196,577 
2.543 106 
NA 9.1 

2.543 82,844 
NA 4.4 

2.543 1,565,591 
NA 4.6 

2.543 25.3 
2.543 894 
NA 0.18 

'NA· 49 
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• The overall determination of reference values for Zone J had to take a unique approach from 

conventional methods. Because a goal of the RFI is to determine the CNC's contribution to 

contamination of the surrounding water bodies through storm water runoff, it was necessary 

to identify other possible routes of storm water contaminant migration, to quantify storm 

water runoff from these routes, and to eventually compare results to runoff from the CNC 

migration routes. 

Tidal. Excursion 

• Providing one set of reference values is more defensible because of the tidal excursion zones 

of the surrounding water bodies. Though distribution of the data shows a majority of the 

maximum concentrations and the number of Saltwater-Surface Water Screening Values are 

located in the City of Charleston, the water bodies surrounding the CNC can be receptors of 

• particles from the rivers surrounding the City of Charleston. 

• 

Statistical. Approach 

• Review of the background concentrations in Table 5.5 generally shows the "2 X mean" 

values are more conservative for the two methods. Values for antimony, thallium, and 

cyanide are higher using the "2 X mean" method, but the rate of frequency of these 

constituents for storm water effluent samples collected to date (36 samples, detections only), 

as shown in Table 6, is low. Antimony, which does not have a Saltwater-Surface Water 

Screening Value, was detected in two samples and exceeded background in one sample 

(EFF005); and cyanide, which has a screening value of 1 µg!L, was detected in one sample 

and did not exceed background. The screening value for thallium is 21.3 µg!L, and none of 

the results exceeded the screening value . 
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Comparison of Calculated Background Concentrations 
Charleston Naval Complex, South Carolina 

Chemical 
Aluminum. 
Antimony 
Arsenic. 
Barium 
B mum• . ery .... 
Cadinium 
Calcium 
Chromium 
Cobalt . 
Copper 
·1ron 
Lead 
Magriesium. 
Manganese 
Nickel: 
Potassium 
Silver 
Sodium 
Thallium. 
Vanadium 
Zinc 
Cyanide, Total 

2xMean 
. 3277.67 

5.93 
6.88 
60.31 
0.41 
1.29 

534~5.56 
13.00 
2.00· 

41.98 
4134.44.: 

33.63 
.· 49255.56 

74.52 
5.~4. 

23678.89 
2.34 

395333.33 
5.77 
15.59 

307;83 
16.33 

Notes: All units are microgram per liter (µg/L) • 

5.15 

UTLs 
7896.48 

5.10 
13.00 
126.50 
·o.48 
2.20 

101795.06 
22.19 
; 3.20 
83.83 

7801.59 
80.21 

' 196576.60 
106.18 
. 9~JO 

82844.16 
,.4.40 

1565591.49 
4.(;iO 

25.30 
893.78 
0.18 
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Section 6 summarizes the CNC drainage basins that discharge into Noisette Creek and Shipyard 

Creek. Twenty-one drainage basins discharge to the water bodies; however, only drainage basins 

containing upland SWMUs/ AOCs and storm water drainage features were evaluated for storm 

water effluent contamination. Storm water effluent samples were collected from a variety of 

storm water drainage features: manholes, catch basin and drainage ditches. 

Based on risk management decisions, storm water effluent samples were compared to the Zone J 

screening criteria. Screening level criteria for surface soil and shallow groundwater samples 

were used to identify possible upland sources to establish a linkage with the effluent samples. 

The following table describes the order and type of screening criteria for each sample media for 

the pathway evaluations: 

Table6.0 
Zone J Screening Criteria for Sample Media 

Sediment/Surface Soil Shallow Groundwater Effluent Samples 

1. Zone-specific Background 1. Zone-specific Background 1. Reference Concentrations 
(inorganics and selected poly (inorganics and selected P AHs ( inorganics) 
aromatic hydrocarbons (PAHs) only) 
only) 

2. Sediment Screening Values 2. Chronic Saltwater Water 2. Chronic Saltwater Water 
(SSV, USEPA Region IV) Quality Screening Values Quality Screening Values 

(USEP A Region IV) (USEPA Region IV) 
3. Acute Saltwater Water Quality 3. Acute Saltwater Water Quality 

Screening Values (USEPA Screening Values (USEPA 
Region IV) Region IV) 

4. Maximum Contaminant Levels 4. Maximum Contaminant Levels 
(MCLs) for Groundwater (MCLs) for Groundwater 

6.1 Drainage Basin Evaluations for Noisette Creek 

There are 14 drainage basins that discharge into Noisette Creek. Seven of those fourteen have 

upland SWMU/AOCs associated with them. Storm water effluent samples were collected from 

the seven drainage basins to evaluate potential contaminants that may be discharging into 

Noisette Creek. A total of nine storm water effluent samples were collected to characterize those 

drainage basins. Table 6.1 summarizes the drainage basins associated with Noisette Creek, and 
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Figure 6-1 illustrates Noisette Creek drainage basins and outfalls. Table 6.2 summarizes the 

precipitation and storm interval information during sampling activities. 

Table6.1 
Noisette Creek Drainage Basins 

Charleston Naval Complex, Charleston, South Carolina 

Storm Water Emuent Storm Water Location 
Drainage Basin Zone SWMU/AOC Samele ID 

lA A 39 EFF002 
lB A 42 EFF003 
lC A 42 EFF004 

505 
9 A NL NR 
10 A 42 EFF007 

43 
lOA c 44 EFF008 

512 EFF009 
EFFOIO 

lOB c 44 ·· EFFOll 
700 

lOC c 47 EFF012 
lOD B NL NR 
lOE B NL NR 
11 B NL NR 
12 B NL NR 
13 B NL NR 
14 B NL NR 

Notes: 
NA = Not Applicable 
NL =No Listed SWMU/AOC 
NR =Not Required according to the Zone J Point of Entry Work Plan 

Sample ID 

EFF009 

EFFOIO 

EFF002 

EFF004 

EFF008 

EFFOll 

Table6.2 
Noisette Creek 

Rainfall/ Sampleffide Event Data 

Date 
Collected 

Time 
Collected 

25-Jan~o2 .. 2:25 i:>M 

25-Jan-02 

7-Feh-o'.2•·· 

7-Feb-02 

7-Feb-02 

7-Feb-02 

2:25PM 

3!30PM .. 

9:15 AM 

8:55AM 

11:00 AM 

Start/End of 
Rainfall 

7:00AM// ·· 
12:00PM 
7:00AM/ 
12:00PM 

Total Rainfall 
During Hour 
of Collection 

·o.oo 

0.00 

l:OO AM/.> . . ·. 0.02 
4:00PM 
l:OOAM/ 
4:00PM 
l:OOAM/ 
4:00PM 
l:OOAM/ 
4:00PM 

6.2 

0.04 

0~06 

0.02 

(Catch basin/Manhole) 
IA-A 
lB-A 

.Ditcb:-1c··. 

NA 
10/t~A . .' ~ . . .. 

Ditch- lOA S (South) 
Ditch-lOA N (North) 

Ditch- lOA C (Central) 
10Bl4>·:.'.. 

lOC-A 
·NA 

NA 
NA 
NA 
NA -~-... 

NA 

Rainfall Low Tide 
Amount Time Duration 

0.09 11:30AM 5 hours 

0.94 10:48AM 15 hours 

0.94 ·10:48·.t\M·· 15bours 

0.94 10:48 AM 15 hours 
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Sample ID 

EFF003 

"EFF007 

·· EFF012 

Date 
Collected 

2'-~-02• 

2-Mar-02 

Time 
Collected 

4;45PM, 

4:55 PM 

. S:OOPM 
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Table6.2 
Noisette Creek 

RainfalV Sample/Tide Event Data 

Start/End of 
Rainfall 

7:00AM/ 
S:OOPM 
7:00AM/ 
8:00PM 
7:00AM/ 
S:OOPM 

Total Rainfall 
During Hour 
of Collection 

0.09 

0.09 

0.09 

Rainfall 
Amount 

Low Tide 
Time Duration 

1:88 .. ·· · ··. 4:soPM: < 13hours. 

1.88 4:50 PM 13 hours 

i4:se>l'M. J~.~otirs·.> 
, . . <;,·: r. ~ 

Drainage Basin 1-A encompasses approximately 7.5 acres within Zone A in the northern section 

of the CNC. Land cover within the drainage basin consists of approximately 50% unpaved 

surfaces (i.e., mostly grass), 45% paved surfaces, and 5% building foundations. Most storm 

water runoff within the drainage basin is directed to a storm sewer pipeline with five catch basins 

and two ditches that are directed to Outfall IA which discharges to Noisette Creek . 

Figure 6-2 illustrates the area encompassing Drainage Basin 1-A and associated RCRA sites, 

storm water effluent locations and storm water drainage features. 

6.2.1 Potential Source Areas 

A review of the listing of sites in Appendix A of the Part B permit indicates that no 

SWMU/AOC is partly or completely within the boundary of Drainage Basin 1-A. However, 

sample locations associated with SWMUs 39 and 42 fall within the boundaries of Drainage 

Basin 1-A. Potential source areas for Drainage Basin 1-A {SWMU 39 (Petroleum, Oil and 

Lubricant (POL) Drum Storage) and SWMU 42 (former asphalt plant and tanks)} are listed in 

Table 6.2.1 along with current status. SWMU 42 and AOC 505 (creosote cross tie/ballast 

storage area) are overlapping areas of investigation and will be discussed together. Due to close 

proximity, SWMU 42 and AOC 505 were investigated as a combined site. However, sample 

locations associated with AOC 505 do not fall within the basin boundaries and are not 

considered potential contributors to Drainage Basin 1-A. 

6.3 
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SWMU/AOC 

SWMU39 

SWMU42 

AOC505 

6.2.1.1 SWMU 39 

Table 6.2.1 
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Drainage Basin 1-A SWMUs/AOCs 
Charleston Naval Complex, Charleston, South Carolina 

Site Name 

POL DruntStorage 

Former Asphalt Plant and Tanks 

Creosote Cross Tile/Ballast Storage 
Area. 

RCRA Permit Status 

RFI Complete, CMS field work ongoing 

RFI complete; Draft CMS report submitted; 
Interim Measure (IM) complete 
RFI complete; Draft CMS report submitted; 
IM complete 

Site Description and History 

SWMU 39 refers to a former petroleum, oil, and lubricant (POL) drum storage area situated 

north of Building 1604, near the northern boundary of the CNC. That portion of the site 

adjoining the south, east, and west sides of Building 1604 is paved, while the portion that 

continues north to the property boundary is gravel-covered. The potential for petroleum releases 

from offsite sources to impact the CNC property was included in the scope of the site 

investigation due to the close proximity of the Hess Oil, Inc. tank farm to the property boundary . 

Previous Investigations 

A summary of investigative activities performed at SWMU 39 is presented in Table 6.2.2, which 

contains the date of the activities, number of soil and shallow groundwater samples collected, 

sample locations, and analytical methods performed during each phase of the investigation. 

Detailed discussions and results are presented in the Final Zone A RF! Report (EnSafe, 1998). 

Activity 

. RPI (EnSafe) 

Table6.2.2 
Summary of SWMU 39 Investigations 

Charleston Naval Complex, Charleston, South Carolina 

Date Description/ Samples/Locations 
1995::1997 Site'~il and groundwater 

.·. · inv~tigation. 
·: ;-: 
... ·.": . ."·· ': 

Roundl 
Soil: 
IS surface borings (0 to 1 foot) 
15 ·Subsurface borings (3 to 5 feet) 
(039SB001- 039SB015): voes, 
SVOCs, metals, pesticides/PCBs, and 
Total Petroleum Hydrocarbons (TPH) 

6.4 

Roundl 
Groundwater: 
5 shallow wells 
(039001 - 039005): voes. 
svoes, metals, pesticides/PCBs, 
TPH 
(!duplicate collected for same 



• 
Activity 

RPI (EnSafe) 

• RPI (EnSafe) 

RPI (EnSafe) 

RPI (EnSafe) 

RPI (EnSafe) 

• 
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Summary of SWMU 39 Investigations 
Charleston Naval Complex, Charleston, South Carolina 

Date Description/ Samples/Locations 
•··.· ... · ' (2 duplicates co11¢ted for same .. paralll,~ter~ pluS herbicid~. 
• parameters plUs herbkides, cyanide, cyariide,{JP pesticides, chloride, 

hexachrome;.orgal1opJ;iosphcirotis · sulfa~. dioxins, hexacln:ome; and 
(OP) pesticide's, and dioxins) total dissolved solids (TDS)) 

1995-1997 Round 2 Round 2 
Soil: Groundwater: 
25 surface borings (0 to I foot) 5 shallow wells 
25 subsurface borings (3 to 5 feet) (039001 - 039005): Voes 
(039SB016-039SB018, 039SB020, 
and 039SB025): TPH and 
pesticides/PCBs 
(039SB022 - 039SB024, and 
039SB038): TPH and SVoes 
(039SB019, 039SB021, 039SB026-
039SB037, and 039SB039 -
039SB040): TPH 
( 1 duplicate collected for same 
parameters plus herbicides, cyanide, 
hexachrome, OP pesticides, and 
dioxins) 

1995-1997 Round 3 

1995-1997 

. •Soil: . .. , ;;. · . ·· .. · 
· · 3 surface borings<((). to lfoot) · : 

· 3 subsurface ~rings (:3 to 5 feet) 
(039SB041 _.O'.WSB0;43): voes 

Round4 
Soil: 
No Soil Samples Collected. 

1995-1997 Round 5 
Soil: 

1995-1997 

No Soil Samples Collected. 

Round6 
Soil: 
1 biased sample 
(039SB 10I02): VOCS and SVOCs 

6.5 

Round3 .. :· .. , 
GroJJl\dWa~~( 
~ s~~6,~';w~ti,.: c., . ..:::'·),;.;. 
(03~f:·~J1~9~J;.:VO$i:s, ·.· . 
svocs;.ni~W.$; and·he~hrome 
( l 'dupµca.;te;~ItC®d'(Of:s~e 
param:ete(s pl~,~yAIJiifeJlt\d : .. 
dioXins)> . . 
Round4 
Groundwater: 
5 shallow wells 
(039001 - 039003,): voes, 
svoes, metals, chloride, sulfate, 
hexachrome, and TDS 
(039004 and 039005): voes, 
SVOCs, metals, chloride, sulfate, 
hexachrome, dioxins, and TDS 
(!duplicate collected for same 
parameters) 
Rounds, 
Groundwater: . 
1 o addillonili wells installed and 
sampled (1996) ofwhith there 
were 7 'sb.llnow·•wells 
(039006 - 039012): voes 
Round6 
Groundwater: 
No Groundwater Samples 
Collected. 
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Activity 

RFI (EnSafe) 

RFI (EnSafe) 

• RFI (EnSafe) 

RFI (EnSafe) 

• RFI (EnSafe) 
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Summary of SWMU 39 Investigations 
Charleston Naval Complex, Charleston, South Carolina 

Date Description/ Samples/Locations 

1995-1997. Round 7 
Soil: 

1995-1997 

1995-1997 

1995-1997 

1995-1997 

No Soil Samples Collected. 

Round8 
Soil: 
No Soil Samples Collected. 

Round.9 
Soil: 
No Soil Samples Collected. 

Round IO 
Soil: 
No Soil Samples Collected. 

Round 11 
Soil: 
No Soil Samples Collected. 

6.6 

· Round7 . 
Groundwater: 
12 shallow wells . . : .. . 
(039001. 039002): \i'oes,.~vbcs, 
metals, chloride, sµlfllte; . 
hexachrom.e. dioxins, l!.l:l<i 'fl)s . •· 
(039003): ·voes. SVOGs •. metals. 
chloride; sµlfate andT[>$.:,,: ' · 
(039004): voes, syb~: > . 

chloride, sulfate dio~ ••.•.• , 
(039005): VOC,s. SYQ(l! .. 
chforide, sulfa~. pestl'4i<1' 

~6=·~~~~·2~~li:i:::;.;·;:'..:···:.···· 
svocs. metals. chlorid,e;:slilf~~· · 
dioxins, and ms . ·. ', ; :(::~xx .. • 
(2 duplicat~ collected fqr·y;gcs; . 
SVoes, chloride, sulfate1·m¢4il.s; .. · 
dioxins, and TDS) . • . 
Round8 
Groundwater: 
No Groundwater Samples 
Collected. 
Round9 
Groundwater: 
3 shallow wells . ,· .. ·.. . /. 
co3901~ .039015>= voes;·//~.·.·.·. 
SVQSs. metals, pestici~s •. 
and cyanid~ > ;:· ' · · 
Round 10 
Groundwater: 
7 shallow wells 
(039008 - 039010, 039012, and 
039013): VOCs, SVoes, metals, 
chloride, sulfate, dioxins, TDS, and 
TPH 
(039014 and 039015): voes, 
SVOCs, alkalinity, ammonia, 
chloride, cyanide, ferrous iron, 
nitrate, phosphorous, sulfate, 
sulfide, biochemical oxygen 
demand (BOD), metals, and 
pesticides/PCBs 
( l duplicate collected for voes, 
SVOCs, chloride, sulfate, dioxins, 
metals, TDS, and TPH) 
Round 11 
Groundwater: 
10 shallow wells 



• 
Activi!I 

RPI (EnSafe) 

MNA (EnSafe) 

MNA (EnSafe) 

• 

MNA (EnSafe) 

CMS (EnSafe) 

• 
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Summary of SWMU 39 Investigations 
Charleston Naval Complex, Charleston, South Carolina 

Date Descrietion/ SamelesJLocations 
(039006 - 0390'15): voes and 
SVoes 
(2 dup~icates collected for same 
parameters) 

1995-1997 Round 12 Round 12 
Soil: Groundwater: 
No Soil Samples Collected. 10 shallow wells 

(039006 - 039015): voes. 
svoes, and metals 

1998.:.1999 .Round l 
(1 duplicate for same parameters) 
Round I 

Soil:.·. . Groundwater: 
'No Soil Samples Colleeted. 15 shall9w wells 

(039001- 039015): voes, total 
organic carbon (TOC), and sulfate 

1998-1999 Round2 Round2 
Soil: Groundwater: 
No Soil Samples Collected. 14 shallow wells 

(039001 - 039014): voes. total 
kjeldahl nitrogen (TKN), roe. 
nitrate, phosphorous, sulfate, and 
sulfide 

12 additional wells installed and 
sampled (1998) of which there 
were 4 shallow wells 
(039016 - 039019): voes, TKN, 
TOC, nitrate, phosphorous, sulfate, 
and sulfide 

(MNA Round 2 Confirmatory 
Sampling): 
5 shallow wells 
(039009, 039016 - 039019): voes 

6 additional wells installed and 
sampled (1999) of which there 
were 2 shallow wells 
(039020 and 039021): voes 

· 1998~1999 ·· •'Round3. Round3 
•.·Soil: Groundwater: 

No Soil Samples Collected. 19 shallow wells 
(039001 - 039014, 039016, 039018 
- 039021): voes, roe, alkalinity, 
iron, sulfate, nitrate, and sulfide 

1998-1999 Round 1 Roundl 
Soil: Groundwater: 
15 surface borings (0 to 1 foot) 19 shallow wells 
(039SB047 - 039SB061): voes, (039001 - 039019): Chloride, 

6.7 
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CMS (EnSafe) 

CH2M-Jones 

CH2M-Jones 

Notes: 
MNA = 
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Summary of SWMU 39 Investigations 
Charleston Naval Complex, Charleston, South Carolina 

Date Description/ Samples/Locations 

1998-1999 

2001 

2002 

SVOCs, and metals 
( 1 duplicate collected for same 
parameters) 
Rou1'd2 
Soil: 
No Soil Samples Collected. 

Round I 
Soil 
One surface boring (0 to I foot) 
(GDLSB02201): SVOCs, metals 
. Rou641 · 
Soil :· 
. f)l<:f ~oil samples Collected 

Monitored Natural Attenuation 

metals, and TDS 
(2 duplicates collected for same 
parameters) 
:RQu1'd2 

· 'Grolindwater:· · . 
·· · fnuii'ii-level well installed and 

sariii?Ied (1999) . . . 
.co~~ M): voes 
Round I 
Groundwater 
No Groundwater Sample 
Collected . 

J&!~ >: ..... 
. • KQ~3):·VQG~. methane(Cij4), 
· ~lfboii dioXide:(cQ2). · · 

• Nature and Extent of Contaminants 

Approximately 80 sample locations associated with SWMU 39 were evaluated for the presence 

of contaminants between 1995 and 2002. Of these 80, approximately 21 sample locations are 

within the boundaries of Drainage Basin 1-A. Surface, subsurface and groundwater samples 

were collected and analyzed for various constituents in order to delineate the nature and extent of 

potential contamination at the site. Of particular interest were detections of Benzo(a)pyrene 

Equivalent Quotients (BEQs), beryllium and Arochlor 1260 in soil; and VOCs and inorganics in 

groundwater. 

6.2.1.2 SWMU 42/AOC 505 
Site Description and History 

These sites were combined into one investigation due to their close proximity and their potential 

for similar COPCs. These overlapping sites are located in the southwest portion of Zone A and 

are bounded by a wetland and railroad spur to the west, Noisette Creek to the south, and the 

railroad storage yard surrounding Building 1614 to the north. The east side of SWMU 42/AOC 

• 505 roughly follows a rail spur that divides an open area to the Noisette Creek bridge on Avenue 

6.8 
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D. SWMU 42 consists of a former asphalt plant site and associated tanks. The facility operated 

from 1947 until 1962 and has since been demolished. The site currently contains a concrete rack 

once used to support asphalt-related aboveground storage tanks (ASTs). The unpaved 

surrounding area contains rock and asphalt debris. AOC 505 consists of Building 1803, the 

former golf course maintenance shop where pesticides for the golf course were handled, and 

nearby surrounding area, which was used to store creosote cross-ties and excavated railroad 

ballast during the 1960s and 1970s. Currently, the site is a graveled area containing asphalt 

rubble, traces of tar, and other debris. Little information is available regarding site design 

features, specific dates of operation, or operating practices since operations were discontinued at 

SWMU 42 and AOC 505 in the 1960s and 1970s. 

Several chemicals of concern (COCs) requiring further evaluation through the CMS process 

were identified for surface soil based on RFI analytical results. An Interim Stabilization 

Measure (IMS), completed at SWMU 42 by the Navy Environmental Detachment (DET) in 

March 1999, was performed to remove and dispose of lead contaminated soil. A total of 5.4 

cubic yards of soils was excavated from two 6-foot by 6-foot by 2-foot pits at boring locations 

505SB005 and 042SB009. The excavated soil was removed from the site, characterized and then 

disposed at an offsite landfill. Confirmation sample results from the excavation pits indicated 

that soil with a lead concentration greater than 400 mg/kg had been removed. 

Previous Investigations 

A summary of investigative activities performed at SMWU 42/AOC 505 is presented in Table 

6.2.3, which contains the date of the activities, number of soil and shallow groundwater samples 

collected, sample locations, and analytical methods performed during each phase of the 

investigation. Detailed discussions and results are presented in the Final Zone A RFI (EnSafe, 

1998) . 
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RFI (EnSafe) 
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RFI (EnSafe) 

RFI (EnSafe) 
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Summary of SWMU 42/AOC 505 Investigations 
Charleston Naval Complex, Charleston, South Carolina 

Date 
1995.,., . 
1996 .• 

1995· 

1996 

Description/Samples/Locations 
Site investigation of soil and · · 
groundwater. 

Round I 
Soil: 
21 surface borings (0 to 1 foot) 
17 subsurface borings (3 toSfeet) 
(042SB001:... 042SB0010; 505SB001 -
505SBQ11): Cyanide, herbicides, metals, 
pesticidesJPCBs,SVOCs, VOCs 
·(2 dupli~ates collected.for sVoes, 
pesticides/PC:Bs; herbicides, VOCs, 
cyanide, dioxin. hexachrome, OP 
pesticides, and metals) · 
The interim round was performed to 
confirm the presence of chlorinated 
solvent detections. 
Interim Round 
Soil: 
No soil samples were collected as part of 
the interim round . 

Round2 
··Soil: ·.. ·. 

17 surface borings (0 to 1 foot) 
16 stibsw.face b()rings (3 to 5 feet) 
(042SBOll~ Q42SB02l): Metals and 

Round I 
Groundwater: 
4 shallow wells 
(042001 - 042003 and 505001): 
Cyanide,· herbicides, metals, 
pesticides; PCBs, SVOCs, and 
voes 

Interim Round 
Groundwater: 
4 shallow wells 
(042001 - 042003 and 505001): 
voes 
Round2 .. 
Groundwater: 
4 shaifow wells ' ·.· .. · 
(042001'.""042003 ancfsose>Q1):. 
voes'llnd metals ·. 

svocs . ·.·... .·.·. 
· ·. . · (505SBOl2 .:o.:SQSSBOl7): sybcs and 

pesticid¢/PCBs:.i '. · .. · 

1996 

1996 

(2 duplicate$ wllect~Jor SVOCs and 
metals and 1 ~~plicate:.samples collected 
for SVOCsand;pesticides/PCBs) 
Round3 
Soil: 
8 surface borings (0 to 1 foot) 
2 subsurface borings (3 to 5 feet) 
(042SB022- 042SB025 and 505SB018 -
505SB021): SVOCs 
(2 duplicates collected for same 
parameters) 
Round4 
Soil: 
No Soil Samples Collected. 

6.10 

Round3 
Groundwater: 
4 shallow wells 
(042001 - 042003 and 505001): 
voes and metals 

Round4 
Groundwater: 
4 shallow wells 
(042001 - 042003 and 505001): 
voes and metals 
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Activity 

CMS (EnSafe) 

CMS (EnSafe) 

• CH2M-Jones 

CH2M-J6nes 

Notes: 
SPLP = 
TCLP = 

• 
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Summary ofSWMU 42/AOC 505 Investigations 
Charleston Naval Complex, Charleston, South Carolina 

Date 

1998-
1999 

1998 

1999 

2001-
2002 

2001 

2002 

Description/Samples/Locations 

Site investigation of soil and 
groundwater. 

Round 1 
Soil: 
17 surface borings (0 to 1 foot) 
(042SB026, 042SB033, 042SB037, 
042SB040): Arsenic, beryllium, SVOCs, 
SPLP metal, TCLP metal 
(042SB027 - 042SB032, 042SB034 -
042SB036, 042SB038 - 042SB039, 
042SB041 - 042SB043): Arsenic, 
beryllium, and SVOCs 
(one duplicate collected for arsenic and 
beryllium) 

Round 1 
Groundwater: 
4 shallow wells 
(042001 -042003): Metals, 
chloride, and TDS 
(505001): Metals, chloride, 
pesticides/PCBs, and TDS 

Rorina,2',, , >:i Round 2 
Soi.Ii'· .·. ....... . . ··.c:;ro~ndwater: . 
iQ'si.irface borings (Oto 1 foot) ·.,· /,No.Groundwater Samples 

· (042~B044- 042SB049): Arsenic , . . . ..•. Collected. 
, '(042Sl}C01 and 042SBC02): To~.~: .. 
$PLP~~i;:takTCLP-Metal . ,) ,,. .· , , .. 

·· •· (o42SB¢03 and 042SBC04): Totil.~d 
Site investigation of soil and 
groundwater. 

Round 1 
Soil: 
17 surface borings (0 to 1 foot) 
(042SBOS0-042SB053): Cyanide, 
herbicides, metals, pesticides/PCBs, 
SVOCs, VOCs 
(042SB054-042SB06 l ): Arsenic 
(042SB063-042SB067): SVOCs 

.. < R.iJuiilJ;2:· , 
.·· s~ij:" <>. > . 

, No'$dil'.~aniples Collected. 

Roundl 
Groundwater: 
No Groundwater Samples 
Collected. 

+•·,c~o#nd2 
··•',.Groundwater: 

· ' '' >2'shallow well 
. <042002): voes 
· (505,001): Acetone 

Synthetic Precipitation Leaching Procedure 
Toxicity Characteristic Leachate Procedure 

(1, 11 
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Approximately 95 sample locations associated with SWMU 42/AOC 505 were evaluated for the 

presence of contaminants between 1995 and 2002. Soil sample location 042SB050 is the only 

location within the boundaries of Drainage Basin 1-A. Surface, subsurface, and groundwater 

samples were collected and analyzed for various constituents in order to delineate the nature and 

extent of potential contamination at the site. Of particular interest were the detections of non

chlorinated SVOCs (BEQs), arsenic, and beryllium in soil and chlorinated solvents (PCE, 

1,1,2,2-TCA, and 1,1-DCE), aluminum, arsenic, chromium, silver, vanadium, and manganese in 

groundwater. Based on analytical results, a CMS was recommended for surface soils only. 

6.2.2 Storm Water Effiuent Evaluation 

A storm water effluent sample was collected at manhole lA-A on February 7, 2002 to determine 

if constituents are migrating from the SWMUs/AOCs associated with Drainage Basin 1-A into 

Noisette Creek and subsequently to the Cooper River. Analytical detections for sample EFF002 

• are presented in Table 6.2.4. 

• 

Catch 
Basin/ 

Drainage Manhole 
Basin ID 

1-A 

Table 6.2.4 
Storm Water Effiuent Sampling Results 

Drainage Basin 1-A 

Concentration 

Screening Value (pg/L) 
Chronic 

Saltwater 
Reference Screening Sample 

ID Parameter (µg/L) Concentration Value 

EFF002 , Aluminum 

Barium 

iCalcium* 

Chromium 

Iron 

Lead 

Magnesium* 

Manganese 

Potassium* 
Sodium* 

Vanadium 

Zinc 

bis(2-
. Ethylhexyl)phthalate 

6.12 

1,700 

23 

20,000 

5.90 

1,300 

18 

840 

16 

900 

1,600 

5.90 

140 

2.60 

3j77~67 
60.31 

53,4$5.56 

13.00 

4,l34A4 

33.63 

4Q,255.s6 
74.52 

23,678.89 

395,333.33 

15;59 

307.83 

NL 

iNL 
NL 

NL 

50 

NL 

8.50 

NL 

NL 

NL 

NL 

NL 

86 

NL 

Potential 
COPC 

No. 

No 
No 
No 
No 
No 
No 
No 
No 
No 
No 
No 

Yes 



• 

• 

• 

Notes: 
µg/L 
NL 

* 

= Micrograms per Liter 
=Not Listed 
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= Parameter is considered an essential nutrient; therefore, it will not be evaluated as a potential COPC. 

6.2.3 Pathway Evaluation 

Data collected during the investigative activities summarized above were used to evaluate the 

contaminant migration pathway scenarios described in Section 2.1.2 and determine the 

applicability of each scenario to Drainage Basin 1-A. The Zone J data evaluation resulted in 

three possible outcomes based on the available data present for Drainage Basin 1-A. Table 6.2.5 

summarizes the migration pathway scenarios. 

Scenario 
la 

lb 

ld 

Table6.2.5 
Storm Water Contaminant Migration Pathway Scenario Summary 

Drainage Basin 1-A 

waste-tcatch basin-tstorm water drainage pipeline-tZone J 

waste in sheet flow-tcatch basin-tstorrn water drainage 
pipeline-tZone J 

StoritJ. water.drainage pipeline intercepting contaminated 
SF.O~J:ldwater(infiJtratioo)-tZoneJ 

cross connect exists from the sanitary sewer system to the 
storm sewer s stem -tZone J 

6.2.3.1 Scenario la 

No 

No 

No 

Scenario la evaluates the direct release of waste into a catch basin which subsequently travels 

through the storm water drainage pipeline into Zone J water bodies. No releases impacting the 

storm water sewer system within the boundaries of Drainage Basin 1-A were discovered during 

review of environmental incident reports that were maintained by the former Charleston Naval 

Shipyard (CNSY) environmental office (Code 106) between the time period from 1982 until 

base closure in 1996, and EBS reports prepared for property transfer. Therefore, this pathway is 

considered incomplete . 
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Scenario 1 b evaluates movement of contaminants via sheet flow to catch basins, transport of 

those chemicals from catch basins to storm water drainage pipelines and release into Zone J 

water bodies from drainage basin outfalls. The pathway evaluation shows that 1 of 5 catch 

basins (IA-D), and one ditch are near surface soil sample locations associated with existing 

SWMUs or AOCs. 

Comparison of the analytical results from surface soil samples near these drainage features to 

Zone A background concentrations and the ecological risk based screening criteria did not 

identify existing areas which have the potential to provide an upland source of bis(2-

Ethylhexyl)phthalate in the storm sewer system. 

6.2.3.3 Scenario le 

Scenario le evaluates storm water drainage pipeline intercepting contaminated groundwater 

(infiltration) which discharges to Zone J water bodies. Potential COPCs were identified if 

constituent concentrations exceeded Zone J screening criteria in the downgradient well(s) and 

were identified on both sides of a storm water sewer line. When potential COPCs were 

identified the maximum values were presented for the evaluation process. This is a conservative 

approach that will identify potentially problematic areas for a more detailed assessment, which 

includes reviewing groundwater flow patterns to see if localized groundwater depressions are 

present, which could indicate an area where infiltration is occurring, long term trends in the data 

sets, data from surrounding well points, etc. All rounds of groundwater data collected within 

Drainage Basin 1-A were reviewed. The preliminary evaluation did not identify any 

groundwater contaminated with bis(2-Ethylhexyl)phthalate intercepting the storm water drainage 

pipeline within Drainage Basin 1-A. 

6.2.3.4 Scenario ld 

Scenario Id evaluates if cross connects exists between the sanitary and storm sewer systems, 

thereby identifying a possible pathway for waste to enter Zone J water bodies. Information 
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obtained from the Davis and Floyd Study and the Zone L RF/ Report (EnSafe, December 1998) 

indicates that there are no cross-connects present in Drainage Basin 1-A. 

6.2.4 Summary of Potential COPCs 

There are no potential COPCs for Drainage Basin 1-A due to a lack of an upland terrestrial 

source identification . 

6.15 



• 

• 

• 

Zone J RFI Storm Water Effluent Evaluation Report 
Charleston Naval Complex, Charleston, SC 

Revision 1 
July 2003 

6.3 Drainage Basin 1-B 

Drainage Basin 1-B encompasses approximately 4 acres within Zone A, located on the northeast 

section of the CNC. Land cover within the drainage basin consists of approximately 80% 

unpaved surfaces (i.e., mostly grass) and 20% paved surfaces. Storm water runoff within the 

basin is directed to three catch basins discharging to Noisette Creek via Outfall lB. 

Figure 6-3 illustrates the area encompassing Drainage Basin 1-B and associated RCRA sites, 

storm water effluent locations and storm water drainage features. 

6.3.1 Potential Source Areas 

A review of the listing of sites in Appendix A of the Part B permit indicates that there are two 

SWMUs/AOCs that are partly or completely within the boundary of Drainage Basin 1-B. The 

sites are listed in Table 6.3.1, along with their current status. SWMU 42 (former asphalt plant 

and tanks) and AOC 505 (creosote cross tie/ballast storage area) are overlapping and will be 

discussed together. SWMU 42 and AOC 505 are not entirely located with in Drainage Basin 1-

B. The boundary of SWMU 42 transcends the boundary of Drainage Basin 1-B along the south 

side where it extends into Drainage Basin 1-C. The boundary of AOC 505 transcends the 

boundary on the south and west sides where it also extends into Drainage Basin 1-C. Due to 

close proximity, SWMU 42 and AOC 505 were investigated as a combined site; however, 

sample locations associated with AOC 505 do not fall within the basin boundaries and are not 

considered potential contributors to Drainage Basin 1-B. 

SWMU/AOC 

SWMU42 

AOC505 

Table 6.3.1 
Drainage Basin 1-B SWMUs/AOCs 

Charleston Naval Complex, Charleston, South Carolina 

Site Name 

Former Asphalt Plant and Tanks 

Creosote Cross Tile/Ballast Storage 
Area 
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These sites were combined into one investigation due to their close proximity and their potential 

for similar COPCs. These overlapping sites are located in the southwest portion of Zone A and 

are bounded by a wetland and railroad spur to the west, Noisette Creek to the south, and the 

railroad storage yard surrounding Building 1614 to the north. The east side of SWMU 42/AOC 

505 roughly follows a rail spur and divides an open area to the Noisette Creek bridge on A venue 

D. SWMU 42 consists of a former asphalt plant site and its associated tanks. The facility 

operated from 1947 until 1962, and has since been demolished. The site currently contains a 

concrete rack once used to support asphalt-related ASTs. The unpaved surrounding area 

contains rock and asphalt debris. AOC 505 consists of Building 1803, the former golf course 

maintenance shop, and a nearby area, which was used to store creosote cross-ties and removed 

railroad ballast during the 1960s and 1970s. Pesticides used at the golf course were handled in 

Building 1803. Currently, the site is a graveled area containing asphalt rubble, traces of tar, and 

other debris. Since operations were discontinued at SWMU 42 and AOC 505 in the 1960s and 

1970s, little information is available regarding the site design features, specific dates of 

operation, or operating practices. 

Based on RFI analytical results, several COCs requiring further evaluation through the CMS 

process were identified for surface soil. An Th1S, completed at SWMU 42 by the DET in March 

1999, was performed to remove and dispose of lead contaminated soil. A total of 5.4 cubic yards 

of soils was excavated from two 6-foot by 6-foot by 2-foot pits at boring locations 505SB005 

and 042SB009. The excavated soil was removed from the site, characterized and then disposed 

at an offsite landfill. Confirmation sample results from the excavation pits indicated that soil 

with a lead concentration greater than 400 milligrams per kilogram (mg/kg) had been removed. 

Previous Investigations 

A summary of investigative activities performed at SMWU 42/AOC 505 is presented in Table 

6.3.2, which contains the date of the activities, number of soil and shallow groundwater samples 

collected, sample locations, and analytical methods performed during each phase of the 
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investigation. Detailed discussions and results are presented in the Final Zone A RFI (EnSafe, 

1998). 

Activity 

RFI (EnSafe) 

RFI (EnSafe) 

RFI (EnSafe) 

RFI (EnSafe) 

Table 6.3.2 
Summary of SWMU 42/AOC 505 Investigations 

Charleston Naval Complex, Charleston, South Carolina 

Date 

1995-
1996 

1996 

1996 

Description/Samples/Locations 

Site investigation of soil and 
groundwater. 

Roiind 1 Round 1 
Som · · , . ,, ·· · . · :·~roundw~ter: .. ,. ,.~>;·iX' 
21·si.llfaceborings(Otc>l:fQQt) 4.shallow wells · c: .. , 

· 1 ·t~ubsurface botjngs (3'.t()S'.feet) ..•... .···· (o42001- o42oos~AA'a·:s~·"'~;;~: ... : 
(042SB001- 042SBQqiQ}~Q5SBOOf- ... · Cyanide, herbkid¢l;;;,Jie : , 
50SSBOll): Cyanide/bttbicides, metals, pesticides,PCBs; $Y,(>¢~;: 
pesticides/PCBs,SVOCs;;y()¢s,< . .• voes // .. · <:.· .. >;),, 
(2 duplicates collected for SYOCs, ' · .:;. < ;, ;'i\W''' 
¢tici<ieSIPCBs, herbicid~; voes, · ·r~; . '' 
cyanide, dioxin, hexachforii¢, OP ·· '' 
pesticides; and metals} · ·· · '' 
The interim round was performed to 
confirm the presence of chlorinated 
solvent detections. 
Interim Round 
Soil: 
No soil samples were collected as part of 
the interim round. 

Interim Round 
Groundwater: 
4 shallow wells 
(042001 - 042003 and 505001): 
voes 

Rourul .2 ,, <' .. Round2 . ~· ... 

Soill . .·. : < ·:· .·.· 
17 sUrface. borings (O'fu lf®t).·. , ..... 
16.:subsurface borings(3ib5Jeet): /·•·'•· 
(Q42SB011 - 042SBoit): ~etats ahc(./ 
SVOGs .. . >'. .' .. '·> .. :··'' . 
(5o5sso12- 505sso11):. svoes and 
pesticide/PCBs . . . . . . . . 
(2 duplicates collected for svoes and 
metals and 1 duplicate crillected for . 
SVOCs and pesticides/PCBs) 
Round3 
Soil: 
8 surface borings (0 to 1 foot) 
2 subsurface borings (3 to 5 feet) 
(042SB022 - 042SB025 and 505SB018-
505SB021): SVOCs 
(2 duplicates collected for same 
parameters) 
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Round 3 
Groundwater: 
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(042001-042003 and 505001): 
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Summary of SWMU 42/AOC 505 Investigations 
Charleston Naval Complex, Charleston, South Carolina 

Date 
1996. 

1998-
1999 

1998 

2001-
2002 

2001 

2002 

Description/Samples/Locations 

Round4 ·; Round4 
Soil: 
No Soil Samples Collected; 

Site investigation of soil and 
groundwater. 

Round 1 
Soil: 
17 surface borings (0 to 1 foot) 
(042SB026, 042SB033, 042SB037, 
042SB040): Arsenic, beryllium, SVOCs, 
SPLP metal, TCLP metal 
(042SB027 - 042SB032, 042SB034 -
042SB036, 042SB038 - 042SB039, 
042SB041 - 042SB043): Arsenic, 
beryllium, and SVOCs 
(one duplicate collected for arsenic and 
beryllium) 
Round 2 
Soil: 
10 surface borings (0 to 1 foot) 
(042SB044 - 042SB049): Arsenic · 

. (Ofl2SBCOl and 042SBC02):;TotalLea:d, 
SPLP-Metal, TCLP;;Metal . . . .· .• . · ... · 

. (042SBC03 and 042SBC04): Total Lead.· 
Site investigation of soil and 
groundwater. 

Round 1 
Soil: 
17 surface borings (0 to 1 foot) 
(042SB050-042SB053): Cyanide, 
herbicides, metals, pesticides/PCBs, 
svocs, voes 
(042SB054-042SB061 ): Arsenic 
(042SB063-042SB067): SVOCs 
Round2 
Soil: 
No Soil Samples Collected. 
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··Groundwater: 
4 shallow wells 
(042001- 042003 and 505001): 
voes and metals 

Round 1 
Groundwater: 
4 shallow wells 
(042001 - 042003): Metals, 
chloride, and TDS 
(505001): Metals, chloride, 
pesticides/PCBs, and TDS 

/J.ou.nd 2 
Groundwater: 
No Groll1ldwater Samples 

•· C()llected · 

Round 1 
Groundwater: 
No Groundwater Samples 
Collected. 

Round2 
Groundwater: 
2 shallow weu · 
(042002): VOCs 
(505001): Acetone 
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Approximately 95 sample locations associated with SWMU 42/AOC 505 were evaluated for the 

presence of contaminants between 1995 and 2002. Of these 95, approximately 25 sample 

locations (SWMU 42 only) are within the boundaries of Drainage Basin 1-B. Surface, 

subsurface, and groundwater samples were collected and analyzed for various constituents in 

order to delineate the nature and extent of potential contamination at the site. Of particular 

interest were the detections of nonchlorinated SVOCs (BEQs), arsenic, and beryllium in soil and 

chlorinated solvents (PCE, l,l,2,2-TCA, and 1,1-DCE), aluminum, arsenic, chromium, silver, 

vanadium, and manganese in groundwater. Based on analytical results, a CMS was 

recommended for surface soils only. 

6.3.2 Storm Water Effiuent Evaluation 

A storm water effluent sample was collected at catch basin lB-A on March 2, 2002 to determine 

if constituents are migrating from the SWMUs/AOCs associated with Drainage Basin 1-B into 

Noisette Creek. Analytical detections for sample EFF003 are presented in Table 6.3.3 . 

Drainage 
Basin 

l-B 

Catch 
Basini 

Manhole 
ID 

lB-A 

Sample 
ID 

Table6.3.3 
Storm Water Effiuent Sampling Results 

Drainage Basin 1-B 
Screening Value (µg/L) 

Chronic 
Saltwater 

Reference Screening 
Parameter Concentration (µg/L) Concentration Value 

Barium 

· c~i¢1ffin• 
Copper 

Ir()ll, 

Magnesium* 

·Manganese 

Potassium* 

Sodium* 

Vanadium 

6.20 

120 

12 

16,000 

9.50 

190 

1,300 

6.50 

2,400 

4,700 

1.40 

3;217.67 NL 

60.31 NL 

53;455.56 NL 

41.98 2.90 

4,134.44 NL 

49,255.56 NL 

74.52 NL 

23,678.89 NL 

395,333.33 NL 

15.59 NL 

Potential 
COPC 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 
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Drainage 
Basin 

Catch 
Basin/ 

Manhole 
ID 

Sample 
ID 
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Storm Water Effiuent Sampling Results 
Drainage Basin 1-B 

Parameter 

Screening Value (pg/L) 
Chronic 

Saltwater 
Reference Screening 

Concentration (eg/L) Concentration Value 
Potential 

COPC 

Zinc 66 307.83 86 No 

Notes: 
µg/L = Micrograms per Liter 
NL = Not Listed 
* = Parameter is considered an essential nutrient; therefore, it will not be evaluated as a potential COPC. 

6.3.3 Pathway Evaluation 

There were no potential storm water effluent COPCs identified for Drainage Basin 1-B that 

require further characterization; therefore, contaminant migration pathway scenarios (la through 

ld) do not require further evaluation . 
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Drainage Basin 1-C encompasses approximately 4 acres within Zone A in the northeast section 

of the CNC. Land cover within the drainage basin consists of 95% unpaved surlaces (i.e., mostly 

grass) and 5% paved surlaces. Most storm water runoff within the drainage basin is directed to a 

ditch that discharges to Noisette Creek via Outfall lC. 

Figure 6-4 illustrates the area encompassing Drainage Basin 1-C and associated RCRA sites, 

storm water effluent locations and storm water drainage features. 

6.4.1 Potential Source Areas 

A review of the listing of sites in Appendix A of the Part B permit indicates that there are two 

SWMUs/AOCs that are partly or completely within the boundary of Drainage Basin 1-C. The 

sites are listed in Table 6.4.1, along with their current status. SMWU 42 (former asphalt plant 

and tanks) and AOC 505 (creosote cross-tie/railroad storage area) are overlapping and will be 

• discussed together. SWMU 42 and AOC 505 are not entirely located within Drainage Basin 1-C. 

The boundary of SWMU 42 transcends the boundary of Drainage Basin 1-C along the north side 

where it extends into Drainage Basin 1-B, to the south into an unbounded area and Drainage 

Basin 10. The boundary of AOC 505 transcends the boundary of Drainage Basin 1-C along the 

north side where it extends into Drainage Basin 1-B. 

Table 6.4.1 
Drainage Basin l·C SWMUs/AOCs 

Charleston Naval Complex, Charleston, South Carolina 

SWMU/AOC 

SWMU42 

AOC505 

Site Name 

Former Asphalt Plant and Tanks 

Creosote Cross Tile/Ballast Storage 
Area 

6.4.1.1SWMU42/AOC 505 
Site Description and History 

RCRA Permit Status 
RFI complete;DraftCMs· report submitted; 
IM complete 
RFI complete; Draft CMS report submitted; 
IM complete 

These sites were combined into one investigation due to their close proximity and their potential 

• for similar COPCs. These overlapping sites are located in the southwest portion of Zone A and 

are bounded by a wetland and railroad spur to the west, Noisette Creek to the south, and the 

6.22 



• 

• 

• 

'Zone J RF/ Storm Water Effluent Evaluation Report 
Charleston Naval Complex, Charleston, SC 

Revision 1 
July 2003 

railroad storage yard surrounding Building 1614 to the north. The east side of SWMU 42/AOC 

505 roughly follows a rail spur and divides an open area to the Noisette Creek bridge on Avenue 

D. SWMU 42 consists of a fonner asphalt plant site and its associated tanks. The facility 

operated from 1947 until 1962, and has since been demolished. The site currently contains a 

concrete rack once used to support asphalt-related ASTs. The unpaved surrounding area 

contains rock and asphalt debris. AOC 505 consists of Building 1803, the fonner golf course 

maintenance shop, and a nearby area, which was used to store creosote cross-ties and removed 

railroad ballast during the 1960s and 1970s. Pesticides used at the golf course were handled in 

Building 1803. Currently, the site is a graveled area containing asphalt rubble, traces of tar, and 

other debris. Since operations were discontinued at SWMU 42 and AOC 505 in the 1960s and 

1970s, little information is available regarding the site design features, specific dates of 

operation, or operating practices. 

Based on RFI analytical results, several COCs requiring further evaluation through the CMS 

process were identified for surface soil. An Th.fS, completed at SWMU 42 by the DET in March 

1999, was performed to remove and dispose of lead contaminated soil. A total of 5.4 cubic yards 

of soils was excavated from two 6-foot by 6-foot by 2-foot pits at boring locations 505SB005 

and 042SB009. The excavated soil was removed from the site, characterized and then disposed 

at an offsite landfill. Confirmation sample results from the excavation pits indicated that soil 

with a lead concentration greater than 400 mg/kg had been removed. 

Previous Investigations 

A summary of investigative activities performed at SMWU 42/AOC 505 is presented in Table 

6.4.2, which contains the date of the activities, soil and shallow groundwater collected, sample 

locations, and analytical methods performed during each phase of the investigation. Detailed 

discussions and results are presented in the Final Zone A RF! (EnSafe, 1998) . 
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Summary of SWMU 42/AOC 505 Investigations 
Charleston Naval Complex, Charleston, South Carolina 

Date 
1995.;...; 
1996 

1995 

1996 

1996 

1996 

1996 

Description/Samples/Locations 
Site investigation ofsoi18.nd · · 
groundwater. 

Round I 
Soil: 
21 surface borings (0 to l foot) 
17 subsurface borings (3 to '5 feet) 
(042SB001 - 042SBQ010; 505SBOOl - · 
505SBOU): Cyanide, berbicides, meta.ls; 
pesticidesJl>CBs, SVOcs, VOCs . 
(2 duplicates collect¢d for SVOCs, : .· 
pesticid~Bs;herbfoi4es, voes, 
cyanidei,qioxin, b¢J(.atihrome, OP 
pesticides; and metalS) · 
The interim round was performed to 
confirm the presence of chlorinated 
solvent detections. 
Interim Round 
Soil: 
No soil samples were collected as part of 
the interim round. 

R.0~1 
Groundwater: 
4 sha:llow wells 
(042001 ;;.042003 ap~ 505001): 
Cyanide, herbicides; meta.ls, 
pesticides~ PCBs, svoes, and 
voes 

Interim Round 
Groundwater: 
4 sha.llow wells 
(042001 - 042003 and 505001): 
voes 

Round 2 .· · 'Rouiuf 2 · ·•.· .. ··. 
Soil: .• •• ' .Ground~atei-: 
17 surface borings.(d t0 1 foot) • . . c. · 4:s1fallow ;Wells 
16 sub~llrface borih'gs:{3 .to 5 feet)' .· •'" .·.' .. ;(~20ol~;t)42.oo3 and 505001 ): 
(042SBOl1- 042SB~f): Meta.ls and·.> :;: > yQCs.1u1d:metals 
SVOCs····· ... >Y·. ···,:·· ... < 

(505SBQ12 ~ 505S~Ol7): svoes an(f> ·~ ·. 
pesticideJpcBs .. )': . . · . 0:: ' , .. ,.¥, 
(2.dµ(>Ji9a~. c9ll~t¢dfor svocs anq.'.; ). · '· '·· 
meta.ls;and 1 duplicate collected for ·. ;,\· .. 
SVOCs and pe8tiC:tClestPCBs) ' 
Round3 
Soil: 
8 surface borings (0 to 1 foot) 
2 subsurface borings (3 to 5 feet) 
(042SB022- 042SB025 and 505SB018 -
505SB021): SVOCs 
(2 duplicates collected for same 
parameters) 
Round4. 
Soil: 
No Soil Samples Collected. 
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Round 3 
Groundwater: 
4 shallow wells 
(042001 - 042003 and 505001): 
voes and metals 

Round4 
Groundwater: 
4 sha.llow wells 
(042001- 042003 and 505001): 
voes and metals 
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Summary of SWMU 42/AOC 505 Investigations 
Charleston Naval Complex, Charleston, South Carolina 

Date 
1998-
1999 

1998 

1999 

2001-
2002 

2001 

2002 

Description/Samples/Locations 
Site investigation of soil and 
groundwater. 

Round 1 
Soil: 
17 surface borings (0 to 1 foot) 
(042SB026, 042SB033, 042SB037, 
042SB040): Arsenic, beryllium, SVOCs, 
SPLP metal, TCLP metal 
(042SB027 - 042SB032, 042SB034 -
042SB036, 042SB038 - 042SB039, 
042SB041 - 042SB043): Arsenic, 
beryllium, and SVOCs 
(1 duplicate collected for arsenic and 

Round 1 
Groundwater: 
4 shallow wells 
(042001- 042003): Metals, 
chloride, and TDS 
(505001): Metals, chloride, 
pesticides/PCBs, and TDS 

beryllium) 
Round2 
Soil: 

· .Ro1'.n42 ·~ '; 

10 surf ace borings (0, to 1 foot) 
(042SB044;... 042SB649): Arsenic 
(042SBCOl and 042SBCQ2): ·.Total Lead, 
· SPLP-Metal, TC.LP-Metal 
(04~SBC03 andQ42S:BC04); ·Total Lead .. 
Site investigation of soil and 
groundwater. 

Round 1 
Soil: 
17 surface borings (0 to 1 foot) 
(042SB050-042SB053): Cyanide, 
herbicides, metals, pesticides/PCBs, 
SVOCs, VOCs 
(042SB054-042SB06 l ): Arsenic 
(042SB063-042SB067): SVOCs 
'/lo'tlnd 2 
Son:. 
No Soil S~les Collected. 

Gt~undwater: .· •. 
I~'o Groundwater S~hlples •.· 
Cc;'.!llected. .·· .. · · 

Round 1 
Groundwater: 
No Groundwater Samples 
Collected. 

Round2 
Groundwater: 
2:sballow well •... · 
(()42002): voes · 
(505001): Aceto~ 

Nature and Extent of Contamination 

Approximately 95 sample locations associated with SWMU 42/ AOC 505 were evaluated for the 

presence of contaminants between 1995 and 2002. Of these 95, approximately 89 sample 

locations are within the boundaries of Drainage Basin 1-C. Surface, subsurface, and groundwater 

• samples were collected and analyzed for various constituents in order to delineate the nature and 
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extent of potential contamination at the site. Of particular interest were detections of 

nonchlorinated SVOCs (BEQs), arsenic, and beryllium in soil and chlorinated solvents (PCB, 

1,1,2,2-TCA, and 1,1-DCE), aluminum, arsenic, chromium, silver, vanadium, and manganese in 

groundwater. Based on analytical results, a CMS was recommended for surface soils only. 

6.4.2 Storm Water Effiuent Evaluation 

A storm water effluent sample was collected at Ditch 1-C on February 7, 2002 to determine if 

constituents are migrating from the SWMUs/AOCs associated with Drainage Basin 1-C into 

Noisette Creek. Analytical detections for sample EFF004 are presented in Table 6.4.3 

Catch 
Drainage Basini 

Basin Manhole ID . SamglelD 

1-C Ditch-IC '>EFF004 

Notes: 
µg/L =Micrograms per Liter 
NL = Not Listed 

Table6.4.3 
Storm Water Emuent Sampling Results 

Drainage Basin 1-C 
Screening Value (µg/L) 

Chronic 
Saltwater 

Concentration Reference Screening 
Parameter (µg/L) Concentration Value 

Aluminum 4,500 3,277.67 NL 
Barium 25 60.31 NL 
Beryllium 0.16 0.41 NL·· . 

Calcium* 29,000 53,455.56 NL 

Chromil1m ,5:60 13.00 so 
Copper 13 41.98 2.90 

Iron 1'.600 4,134.44 NL 

Lead 5.50 33.63 8.50 

Magnesium* 1~600 49,255.56 NL 

Manganese 9.90 74.52 NL 

Nickel 1.70 5.14 8.30 

Potassium* 3,100 23,678.89 NL 

Sodium* 2,300 395,333.33 NL 

Vanadium 8.10 15.59 NL 

Zinc 19 307.83 86 

* = Parameter is considered an essential nutrient; therefore, it will not be evaluated as a potential COPC . 
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Potential 
COPC 

Yes 

No 

No 

No 

No 

No 

·No 

No 

No 
No 

No 

No 

No 

No 

No 
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6.4.3 Pathway Evaluation 

The data collected during the investigation activities summarized above were used to evaluate 

the contaminant migration pathway scenarios described in Section 2.1.2 to determine the 

applicability of each scenario to Drainage Basin 1-C. Based on the available data present for 

Drainage Basin 1-C, the Zone J data evaluation resulted in three possible outcomes. Table 6.4.4 

summarizes the migration pathway scenarios. 

Table6.4.4 
Storm Water Contaminant Migration Pathway Scenario Summary 

Drainage Basin 1-C 

Scenario Pathwa Descri tion Is Pathwa Com lete? 
la 

lb 

le 

ld 

waste-+ca:tch b!lsi'n-tst{,nn water drainage pi~line-+ZQneJ ... 
' .. :.·:. ·.··. '." " .. · · .. · ·'' '··.'" ... :··., 

waste in sheet flow-+catch basin-+storrn water drainage 
pipeline-+Zone J 

stontt water; clrain~ge pipeline intercepting contaminat¢ •• 
groundwaterc(infiltrationj-tZone J · • ::. · . ,· ... · ... :' . 

cross connect exists from the sanitary sewer system to the 
storm sewer s stem -+Zone J 

6.4.3.l Scenario la 

No 

No 

No 

No 

Scenario la evaluates the direct release of waste into a catch basin which subsequently travels 

through the storm water drainage pipeline into Zone J water bodies. No releases impacting the 

storm water sewer system within the boundaries of Drainage Basin 1-C were discovered during 

review of environmental incident reports that were maintained by the former CNSY 

environmental office (Code 106) between the time period from 1982 until base closure in 1996, 

and EBS reports prepared for property transfer. Therefore, this pathway is considered 

incomplete. 

6.4.3.2 Scenario 1 b 

Scenario 1 b evaluates movement of contaminants via sheet flow to catch basins, transport of 

those chemicals from catch basins to storm water drainage pipelines and release in to Zone J 

water bodies from drainage basin outfalls. Open culverts discharging to a drainage ditch leading 

to the outfall were also considered under this scenario evaluation. The pathway evaluation 
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shows that within the drainage basin, an open culvert/drainage ditch is either within or near 

sample locations associated with existing SWMUs or AOCs. 

Comparison of the analytical results from surface soil samples near these drainage features to 

Zone A background concentrations and the ecological risk based screening criteria did not 

identify existing areas which have the potential to provide an upland source of aluminum in the 

storm sewer system. 

6.4.3.3 Scenario le 

Scenario le evaluates storm water drainage pipeline intercepting contaminated groundwater 

(infiltration) which discharges to Zone J water bodies. Potential COPCs were identified if 

constituent concentrations exceeded Zone J screening criteria in the downgradient well(s) and 

were identified on both sides of a storm water sewer line. When potential COPCs were identified 

the maximum values were presented for the evaluation process. This is a conservative approach 

that will identify potentially problematic areas for a more detailed assessment, which includes 

reviewing groundwater flow patterns to see if localized groundwater depressions are present, 

which could indicate an area where infiltration is occurring, long term trends in the data sets, 

data from surrounding well points, etc. All rounds of groundwater data collected within 

Drainage Basin 1-C were reviewed. The preliminary evaluation did not identify any 

groundwater contaminated with aluminum intercepting the storm water drainage pipeline within 

Drainage Basin 1-C. 

6.4.3.4 Scenario ld 

Scenario ld evaluates if cross connects exists between the sanitary and storm sewer systems, 

thereby identifying a possible pathway for waste to enter Zone J water bodies. Information 

obtained from the Davis and Floyd Study and the Zone L RF! Report indicates that there are no 

cross-connects present in Drainage Basin 1-C . 
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There are no potential COPCs for Drainage Basin 1-C due to a lack of an upland terrestrial 

source identification . 

• . • 

• 
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Drainage Basin 10 encompasses approximately 8 acres within Zone A in the northern section of 

the CNC. Land cover within the drainage basin consists of approximately 55% unpaved surfaces 

(i.e., mostly grass), 10% paved surfaces and 35% buildings. Storm water runoff within the 

drainage basin is directed to a storm sewer pipeline with fourteen catch basins that discharge to 

Noisette Creek via Outfall 10. 

Figure 6-5 illustrates the area encompassing Drainage Basin 10 and associated RCRA sites, 

storm water effluent locations and storm water drainage features. 

6.5.1 Potential Source Areas 

A review of the listing of sites in Appendix A of the Part B permit indicates that there are two 

SWMUs/AOCs that are partly or completely within the boundary of Drainage Basin 10. These 

sites are listed in Table 6.S.l, along with their current status. One site (SWMU 43) was 

designated a no further action site and was not included in the Zone J data evaluation. The 

remaining potential source area is SWMU 42 (Former Asphalt Plant and Tanks). Due to their 

close proximity, SWMU 42 and AOC 505 were investigated as a combined site; however, 

sample locations associated with AOC SOS do not fall within the basin boundaries and are not 

considered potential contributors to Drainage Basin 10. 

Table 6.5.1 
Drainage Basin 10 SWMUs/AOCs 

Charleston Naval Complex, Charleston, South Carolina 

SWMU/AOC 

SWMU42 

SWMU43 

6.5.1.1SWMU42/AOC 505 
Site Description and History 

Site Name 

Former Asphalt Plant~ Tanks 

Publications & Printing Plant 

RCRA Permit Status 
·RFI Complete, Draft CMS Submitted, 
IM Complete 
RFI Complete, No Further Action 
(NFA) 

These sites were combined into one investigation due to their close proximity and their potential 

for similar COPCs. These overlapping sites are located in the southwest portion of Zone A and 

are bounded by a wetland and railroad spur to the west, Noisette Creek to the south, and the 
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railroad storage yard surrounding Building 1614 to the north. The east side of SWMU 42/AOC 

505 roughly follows a rail spur and divides an open area to the Noisette Creek bridge on Avenue 

D. SWMU 42 consists of a former asphalt plant site and its associated tanks. The facility 

operated from 1947 until 1962, and has since been demolished. The site currently contains a 

concrete rack once used to support asphalt-related ASTs. The unpaved surrounding area 

contains rock and asphalt debris. AOC 505 consists of Building 1803, the former golf course 

maintenance shop, and a nearby area that was used to store creosote cross-ties and removed 

railroad ballast during the 1960s and 1970s. Pesticides used at the golf course were handled in 

Building 1803. Currently, the site is a graveled area containing asphalt rubble, traces of tar, and 

other debris. Since operations were discontinued at SWMU 42 and AOC 505 in the 1960s and 

1970s, little information is available regarding the site design features, specific dates of 

operation, or operating practices. 

Based on RFI analytical results, several COCs requiring further evaluation through the CMS 

process were identified for surface soil. .An IMS, completed at SWMU 42 by the DET in March 

1999, was performed to remove and dispose of lead contaminated soil. A total of 5.4 cubic yards 

of soils was excavated from two 6-foot by 6-foot by 2-foot pits at boring locations 505SB005 

and 0422SB009. The excavated soil was removed from the site, characterized and then disposed 

at an offsite landfill. Confirmation sample results from the excavation pits indicated that soil 

with a lead concentration greater than 400 mg/kg had been removed. 

Previous Investigations 

A summary of investigative activities performed at SMWU 42/AOC 505 is presented in Table 

6.5.2, which contains the date of the activities, number of samples collected, sample locations, 

and analytical methods performed during each phase of the investigation. Detailed discussions 

and results are presented in the Final Zone A RF! (EnSafe, 1998) . 
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Summary of SWMU 42/AOC 505 Investigations 
Charleston Naval Complex, Charleston, South Carolina 

Date 
1995-
1996 

1995 

1996 

1996 

1996 

1996 

Description/Samples/Locations 
Site investigation of soil and 
groundwater. 

Round I 
Soil: 
21 surface borings (0 to 1 foot) 
17 subsurface borings (3 to 5 feet) 
(042SB001-042SB010; 505SB001-
505SB011): ·Cyanide, herbicides, metals, 
pesticidesJPCBs, SVoes, VOCs 
(2 duplicates collected for SVoes, 
pesticides/PCBs, herbicides,.VOCs, . 
cyanide, dioxin, hexachrome, OP · 
pesticides; and metals) 
The interim round was performed to 
confirm the presence of chlorinated 
solvent detections. 
Interim Round 
Soil: 
No soil samples were collected as part of 
the interim round . 

Round2 
Soil: . 
17surface.borings (Oto 1 foot) 
16 subsu'riace borings (3 to 5 feet) 
(042SB0l1-042SB021): Meta}.s and 
SVOCs/· .... 
(59?SBQ~2 + 505SBO 17): SYOcs and 
pestici<le/PCBS ,· . .· ... 
(2 dupU¢ates collected for SVOCs and 
meta.Is aii41 duplicate collect~ for . 
SVOCs a@ pesticides/PCBs) 
Round 3 
Soil: 
8 surface borings (0 to 1 foot) 
2 subsurface borings (3 to 5 feet) 
(042SB022 - 042SB025 and 505SB018 -
505SB021): SVoes 
(2 duplicates collected for same 
parameters) 
Round4 
Soil: 
No Soil Samples Collected. 
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Round I 
Groqndwater: 
4 shallow wells 
(04200 l - 042003 and 50~001): 
Cyanide; herbicides, meta);$, ..• ·. 
pesticides; PC~s. SVOCs,'arid 
voes . 

Interim Round 
Groundwater: 
4 shallow wells 
(042001 - 042003 and 505001): 
voes 
Round2. . 
Gro®d.w~ter: .·· 
4 sha!IQ~ w~ls .· .· ·.·.· • 
(o4200l-041003 and SQSOOD: 
voes an4 mp~ls . .. . . 

Round3 
Groundwater: 
4 shallow wells 
(042001- 042003 and 505001): 
voes and metals 

Round4 
Groundwater: 
4 shallow wells 
(042001 - 042003 and 505001): 
voes and metals 
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Activity 
CMS (EnSafe) 

CMS (EnSafe):c ~, 
.... z,' . 

CH2M-Jones 

'··::".",·:'· .. : 
... ;. 

CH2M-Jones 

CH2M-Jones 
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Summary of SWMU 42/AOC 505 Investigations 
Charleston Naval Complex, Charleston, South Carolina 

Date 
1998-
1999 

1998 

1999 

2001-
2002 

2001 

'2001 ·'·.,·· ·. 
">.::: 

2002 

2002 

Description/Samples/Locations 
Site investigation of soil and 
groundwater. 
Round I 
Soil: 
17 surface borings (0 to 1 foot) 
(042SB026, 042SB033, 042SB037, 
042SB040): Arsenic, beryllium, SVOCs, 
SPLP metal, TCLP metal 
(042SB027 - 042SB032, 042SB034 -
042SB036, 042SB038 - 042SB039, 
042SB041-042SB043): Arsenic, 
beryllium, and svoes 
(1 duplicate collected for arsenic and 
beryllium) 
Rou~.'.2: . ..... ,_ . ... h ... ,. x·,:·:·'; :. 
Soil: ,, ,,, ,_::.i ; ,'- -:,;':',;}.<:· .· 

10 surf~C,- QQ(ings;(Q,J~ClJoot)': < 
(042ss044 SMis~04'.in: Arsenic , . 
(042S~COt,~4 Q42~~p02): Toail J4d, 
SPLP~Metal,ICL,P,.¥e~ . ' ' . .' 
(042SBC03 and Q42,S~G04): Total Lead 
Site investigation of soil and 
groundwater. 

Round 1 
Soil: 
No Soil Samples Collected. 

Round2( s ii ';·; .::; ~·9~.1<:.··~i~\:~:--;. 

N: Soits~~:,~11~~.' 
Round3 
Soil: 
17 surface borings (0 to 1 foot) 
(042SB050-042SB053): Cyanide, 
herbicides, metals, pesticides/PCBs, 
SVOCs, Voes 
(042SB054-042SB061): Arsenic 
(042SB063-042SB067): SVoes 
Round4 
Soil: . . , . 
No Soil Saniple$:Colletted. 
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Round 1 
Groundwater: 
4 shallow wells 
(042001 - 042003): Metals, 
chloride, and TDS 
(505001): Metals, chloride, 
pesticides/PCBs, and TDS 

B.01ilt.tf2t i . 
G-roWlaW:aier: 
NC) Gi1lund.water Samples 

.· c911eC;tect. 

Round I 
Groundwater: 
3 shallow wells 
(U41001, U41005, U41007): 
voes, metals, general chemistry, 
andCH4/C02 
Roufiil 2"<- ' 
·_c;rb~d:iv•ter: 
(U4,~0()l\,~nd U41007): voes 
Round3 
Groundwater: 
(U41001 and U41007): Voes 

Round4 
Groundwater: 
2 shallOw well 
(042002): voes 
(505001): Acetone 
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Approximately 102 sample locations associated with SWMU 42/ AOC 505 were evaluated for 

the presence of contaminants between 1995 and 2002. Of these 102, approximately 35 sample 

locations are within the boundaries of Drainage Basin 10. Surface, subsurface, and groundwater 

samples were collected and analyzed for various constituents in order to delineate the nature and 

extent of potential contamination at the site. Of particular interest were detections of 

nonchlorinated SVOCs (BEQs), arsenic, and beryllium in soil and chlorinated solvents (PCE, 

l,l,2,2-TCA, and 1,1-DCE), aluminum, arsenic, chromium, silver, vanadium, and manganese in 

groundwater. Based on analytical results, a CMS was recommended for surface soils only. 

6.5.2 Storm Water Effluent Evaluation 

A storm water effluent sample was collected at catch basin 10/1-A on March 2, 2002 to 

determine if constituents are migrating from the SWMUs/AOCs associated with Drainage Basin 

10 into Noisette Creek. Analytical detections for sample EFF007 are presented in Table 6.5.3 . 

Drainage Catch Basin/ 
Basin Manhole ID Sample ID 

Table 6.5.3 
Storm Water Emuent Sampling Results 

Drainage Basin 10 

Concentration 

Screening Value (pg/L) 

Chronic 
Saltwater 

Reference Screening Potential 
Parameter .. <eg/L> Concentration Value COPC 

10 10/1-A EFF007 ·Aluminum 200 ' .: . ,,; .... 3,277.67 

Barium 

Calcium* 

Copper 

Iron 

Magnesium* 

Manganese 

Potassium* 

Sodium* 

Vanadium 

6.34 

8.50 

· 20.000 

4.80 

300 

2,100 

6.30 

2,400 

6,000 

1.70 

60.31 

53,455.56 

41.98 

·4,134.44 

49,255.56 

74.52 

23,678.89 

395,333.33 

15.59 

NL 

· .. NL 

2.90 

NL 

NL 

NL. 

NL 

NL 

NL 

No 

No· 

No 

No 

No 

No 

No 

No 

No 
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Drainage 
Basin 

Notes: 
µg/L 
NL 

* 

6.5.3 

Catch Basin/ 
Manhole ID Sample ID 

= Micrograms per Liter 
=Not Listed 
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Storm Water Effiuent Sampling Results 
Drainage Basin 10 

Concentration 
Parameter (µg/L) 

Zinc 99 

Screening V aloe (pg/L) 

Reference 
Concentration 

307.83 

Chronic 
Saltwater 
Screening 

Value 

86 

Potential 
COPC 

No 

= Parameter is considered an essential nutrient; therefore, it will not be evaluated as a potential COPC. 

Pathway Evaluation 

There were no potential storm water effluent COPCs identified for Drainage Basin 10 that 

require further characterization; therefore, contaminant migration pathway scenarios (la through 

ld) do not require further evaluation . 
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Drainage Basin 10-A encompasses approximately 29 acres within Zone C in the northern section 

of the CNC. Land cover within the drainage basin consists of approximately 40% unpaved 

surfaces (i.e., mostly grass), 45% paved surfaces, and 15% buildings. Most storm water runoff 

within the drainage basin is directed to a storm sewer pipeline with 45 catch basins and a large 

drainage ditch that discharges to Noisette Creek via Outfall lOA. 

Figure 6-6 illustrates the area encompassing Drainage Basin 10-A and associated RCRA sites, 

storm water effluent locations and storm water drainage features. 

6.6.1 Potential Source Areas 

A review of the listing of sites in Appendix A of the Part B permit indicates that there are two 

SWMUs/AOCs that are partly or completely within the boundary of Drainage Basin 10-A. The 

sites are listed in Table 6.6.1, along with their current status. One site (AOC 512) was 

designated as a no further action site and was not included in the Zone J data evaluation. The 

remaining potential source area is SWMU 44 (Coal Storage Yard). For this basin assessment, 

note that the western boundary of SWMU 44 transcends the northeastern boundary of Drainage 

Basin 10-A; however, the majority of SWMU 44 resides in an unbounded area located between 

Drainage Basin 10-A and Drainage Basin 10-B. 

SWMU/AOC 

SWMU44 

AOC512 

6.6.1.1SWMU44 

Table 6.6.1 
Drainage Basin lO·A SWMUs/AOCs 

Charleston Naval Complex, Charleston, South Carolina 

Site Name 

·· CoaLStorage Area 

Former Incinerator 

RCRA Permit Status 
RFI Complete, CMS Pending, 
IM Complete 

RFI Complete, NF A 

Site Description and History 

SWMU 44 was a coal storage yard used for unloading railcars and the intermediate storage of 

coal, prior to use at the steam-generation plant (Building 32). Operations began in the 1940s but 

were scaled down in late 1995. Coal was unloaded through the bottom of railcars onto concrete 
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pads and transferred for staging by crane. Two coal piles were onsite during the field 

investigation, the largest of which was estimated to be 80' X 400' in size. Containment, such as 

berms, was never utilized in the area to control storm water runoff from storage piles. 

In September 1996, the Detachment completed an Th1 at the site involving the excavation of 

soil/coal debris at 2 to 5 foot depth intervals over 4.14 acres, resulting in the removal of 

approximately 13,246 tons of coal and a coal/dirt mixture. The IM objective to remove bulk coal 

as a source of contamination at the site was achieved based on visual confirmation. 

Confirmation sampling was conducted during the RFI. 

Previous Investigations 

A summary of investigative activities performed at SWMU 44 is presented in Table 6.6.2, which 

contains the date of the activities, number of soil and shallow groundwater samples collected, 

sample locations and analytical methods performed during each phase of the investigation. 

Detailed discussions and results are presented in the Final Zone C RFI Report (EnSafe, 1997) . 

Activity 
Historic Sampling 
Event~· 

RFI (EnSafe) 

Table 6.6.2 
Summary of SWMU 44 Investigations 

Charleston Naval Complex, Charleston, South Carolina 

1995-1997 

Round I 
Soil: 
8 surface borings (0 to 1 foot) 
1 subsurface borings (3 to 5 feet) 
(044SB001 -044SB008): Metals 
and cyanide 
( l duplicate collected for same 
parameters plus herbicides, 
hexachrome, OP pesticides, and 
dioxins) 
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Round I 
Groundwater: 
8 shallow wells 
(044001 and 044008): Metals and 
cyanide 
( l duplicate collected for same 
parameters plus herbicides, 
hexachrome, OP pesticides, and 
dioxins) 
( l duplicate collected for voes. 
SVOCs, pesticides/PCBs, sulfate, 
and TDS) 
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Summary of SWMU 44 Investigations 
Charleston Naval Complex, Charleston, South Carolina 

Date 
1995-1997 

1995-1997 

1995-1997 

1995-1997 

Description/ Samples/Locations 
Round2 
Soil: 
2 surfaceborings{O to 1 foot) 
(044SB023-044SB024):· Metals 

Round3 
Soil: 
2 surface borings (0 to 1 foot) 
(044SB025 and 044SB026): Metals 

Round4 
Soil: .•.. .. . 
9 surface b:Oiings (Oto 1 foot) 
(044SSQOt'.'." 044SS009): SVOCs 
and metals 

Rounds 
Soil: 
2 surface borings (0 to 1 foot) 
5 subsurface soil (various intervals) 
(044SB027 and 044SB028): Metals 

6.38 

Round2 
Groundwater: 
8 shhllow wells 
(044001- 044003, 044P06-
044008): SVOCs, II1.etll\s1 
pesticidesJPCBs, cyani(le, chloride; 
sulfate; and TDS . 
(044004 and 044005): SV'QCs, 
metals, pesticides/PCBs, pyanide, 
chloride,.sulfate, dioxins:·an4 ms .. 
( lduplicate collecied for.:sa:me · · parameters) ···. · · · · · · 
Round3 
Groundwater: 
8 shallow wells 
(044001-044003, 044006-
044008): SVOCs, metals, 
pesticides/PCBs, cyanide, chloride, 
sulfate, and TDS 
(044004 and 044005): SVOCs, 
metals, pesticides/PCBs, cyanide, 
chloride, sulfate, dioxins, and TDS 
(!duplicate collected for same 
parameters) 
Round4 · 
Grtjund~ater: 
8 shallow wells . . . ... ·.· .. . . • . . , 

1e1~~· 
<044004' and 044005,J; · ~.· • · 
metal.&, p~sti<=ides/e ; .· . ' .. · .. < < '.d~· ... 
chloride, sulfate, dioxi~. and ·rps· 
(lduplica:te collectedfor'..s~e · 
parameters) · 
Round S 
Groundwater: 
8 shallow wells 
(044001): SVOCs 
(044002 - 044007): SVOCs and 
metals 
(044008): VOCs, SVOCs, metals 
and pesticides/PCBs 
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Summary of SWMU 44 Investigations 
Charleston Naval Complex, Charleston, South Carolina 

Date 

1~96-1997 

1999 

2000 

2001 

.2001 

Description/ Samples/Locations 
Action taken to remove bulk coal as a 
source of contamination at the.site. 
Objective w~'achieved based on 
visual confirmation. Confirmation 
sampling was deferred to the RFI. 
Round 1 
Soil: 
50 surface borings (0 to 1 foot) 
46 subsurface (3 to 5 feet) 
(044SBC01 - 044SBC50): SVOCs 
and metals 
(5 duplicates collected for same 
parameters) 
Site 'investigation of soil and 
gr9undwater; 

Round 1 
Soil: 
No Soil Salliples Collected. 

Round2 
Soil: 
No Soil Samples Collected. 

Rqund3 

Soil: . '·· .. ·'' 
No ~oil Sarijp]~ .Collected. 

Round4 
Soil: 
1 surface boring (0 to 1 foot) 
(044SS001): VOCs, SVOCs, metals 
Rounds 
Soil: 
4 surface borings (0 to 1 foot) 
(044SB029 - 044SB032): Arsenic 
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Round 1 
Groundwater: 
7 shallow wells 
(044001 - 044004, 044006 -
044008): Metals 

Round 1 
Groundwater: 
4 Shallow wells 
(U31002-U3I005): voes, metals, 
general chemistry, CH4/C02 
Round2 
Groundwater: 
7 shallow wells 
(NH4604, NH4606 - NH4608, 
NH4610-NH4611, NH4613): 
voes, metals, general chemistry, 
CH4/C02 
Round3 .... 
Groundwater: · · 
2 shallow wells . ,·... . , .. 
(U3l002- U31003):V.pc:s. 
general chemistry · · · · 

Round4 
Groundwater: 
No Groundwater Samples 
Collected. 
Rounds 
Groundwater: 
4 shallow wells 
(U30W01, U30W04, U30W10): 
voes, general chemistry 
(U30W05): voes 
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CH2M-Jones 

CH2M-Jones 

CH2M-Jones 

CH2M-Jones 
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Summary of SWMU 44 Investigations 
Charleston Naval Complex, Charleston, South Carolina 

Date Description/ Samples/Locations 
2001 Round 6 Round 6 

Soil: Groundwater: 
19 surface borings (0 to 1 foot) No Groundwater Samples 
(044SB036 -044SB043, 044SB047 - Collected. 
044SB052, 044SB062 - 044SB066): 
Arsenic 
19 subsurface borings (3 to 5 foot) 
044SB033-044SB035, 044SB044-
044SB046, 044SB053-044SB058, 
044SB067-044SB070): Arsenic 
ll.li~nd 7 . ' << ' : <q,9#tul 7 

'Soil;(' .. · ;, :.~;: • .. · , :· ,-. 'GiOqndwater: 
.··.' 2s~eborings (0 to li<?'ot) •···· ..•.. · ···{-No ffiooundwater Samples 
. · (Q.4.i(SB071 - 044SB072); ~8eillt>:·, '.; .;¢.Qll~ted> 

2001 Round 8 Round 8 
Soil: Groundwater: 
4 surface borings (0 to 1 foot) S shallow wells 
(044SB073 - 044SB076): Arsenic (NC29W01 - NC29W04, 

NC29W07): VOCs, metals, general 
chemistry, CH4/C02 

2002 >:.~!~~{. . > :·;} :'·~·:;:·~~~:water: 
. : N'b S~~lSamples Collected•\ . > -~:s'bhllow wells 

', • . "'' '(U30015 - U30016): voes, 
· : .· .. ::::> ·~ Lsvoc~ ·. 

Nature and Extent of Contaminants 

Approximately 135 sample locations associated with SWMU 44 were evaluated for the presence 

of contaminants between 1995 and 2002. Of these 135, approximately 93 locations are within 

the boundaries of Drainage Basin 10-A. Surface, subsurface, and groundwater samples were 

collected and analyzed for various constituents in order to delineate the nature and extent of 

potential contamination attributable to historic coal pile storage at the site. Of particular interest 

were detections of aluminum, arsenic, BEQs, beryllium, and thallium in soil; and arsenic, 

beryllium, and manganese in groundwater. During the CMS, remedial goal objectives were 

developed based on the analytical results and the human health risk assessment for the site. Final 

decisions concerning remedial actions are still pending . 
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Storm water effluent samples were collected at ditch lOA S (south) on February 7, 2002 and 

ditches lOA N (north) and lOA C (central) on January 25, 2002 to determine if constituents are 

migrating from the SWMUs/AOCs associated with Drainage Basin 10-A into the Noisette Creek. 

Analytical detections for samples EFF008, EFF009, and EFFOlO are presented in Table 6.6.3. 

Table 6.6.3 
Storm Water Emuent Sampling Results 

Drainage Basin 10-A 
Screening Value (pg/L) 

Chronic 
Saltwater 

Drainage Catch Basin/ Sample Concentration Reference Screening Potential 
Basin Manhole ID ID Parameter (pg/L). Concentration Value CO PCs 

DitCh::1()A s 
.. 

m..··> 10-A EFF008 Aluminl,lill 140 3,277;67 No 

Barium 3.60 60.31 NL No 

Calcium* 3,200 53,455;56 .·· ' 'NL No 

Copper 30 41.98 2.90 No 

Iron· 92 4;134.14 NL No 

Lead 7.80 33.63 8.50 No 

M8;~~sil1iri* 370 A9;255.56 ··NL No 

Manganese 5.00 74.52 NL No 

' P~taSsi\llD.• 
··-:··:~"".:·:,·,.·: .. 

1,00(): 23,678.89 ········NL No 

Sodium* 2,400 395,333.33 NL No 

Thalliiim• 4.60 5;77 21.30 No 

Vanadium 4.00 15.59 NL No 

Zinc 47 307:83 86 No 

Benzo(b )fluoranthene 0.39 NL NL Yes 

IJideno(l,2,3-cd) 
rene 

0.59 NL NL Yes 

Ditch lOAN EFF009 Aluminum 170 3,277.67 NL No 

Barium 8.20 60.31 NL No 

Calcium* 34,000 53,455.56 NL No 

Copper 4.50 41.98 2.90 No 

Iron 280 4,134.44 NL No 
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Storm Water Emuent Sampling Results 
Drainage Basin 10-A 

Screening Value (pg/L) 

Chronic 
Saltwater 

Drainage 
Basin 

Catch Basin/ 
Manhole ID 

Sample 
ID 

Concentration 
(µg/L) 

Reference Screening Potential 

Notes: 
µg/L 
NL 
* 

Parameter 

Magnesium* 

Manganese 

Nickel·· 

Potassium* 

16,000 

32 

L80 

10,000 

Sodi~~}:,G'X<:'.ff,i>i ;/ ·. ; ; . J30,000 
. .. ·.:.·.:·· 

Tin 

V 3,1'adi#,: .( • 

Zinc 

Ditch lOA C EFFOlO Aluminum 

= Micrograms per Liter 
=Not Listed 

Barium/· 

Calcium* 

Chromiiilil 

Copper 

Iron: 

-~···.~ 

Magnesium* 

Mang~~ ... · 

Nickel 

Potassifuii* . 

Sodium* 

Tin 

Vanadium 

Zinc 

5.00 

2.30 

130 

1,200 

22 

47,000 

2.90 

6.90 

910 

4,200 

25 

2.30 

7,700 

30,000 

4.70 

6.10 

100 

Concentration Value 

49,255.56 NL 

74.52 NL 

5.14 8.30 

23,678.89 NL 

395,333.33 NL 

NL NL 

. 15.59 NL 

307.83 86 

NL . NL 

3,277.67 NL 

60~31 .·NL 

53,455.56 NL 

· 13.QO 50 

41.98 2.90 

4,l3'f;44··· NL 

49,255.56 NL 

7,(52 NL 

5.14 8.30 

23,678.89 NL 

395,333.33 NL 

NL NL 

15.59 NL 

307.83 86 

= Parameter is considered an essential nutrient; therefore, it will not be evaluated as a potential COPC. 
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CO PCs 

No 

No 

No 

No 

No 

Yes 

No 

No 

v~ 

No 

No 

No 

No 

No 

No. 

No 

No 

No 

No· 

No 

Yes 

No 

No 
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6.6.3 Pathway Evaluation 

The data collected during the investigative activities summarized about were used to evaluate the 

contaminant migration pathway scenarios described in Section 2.1.2 to determine the 

applicability of each scenario to Drainage Basin 10-A. Based on the available data present for 

Drainage Basin 10-A, the Zone J data evaluation resulted in three possible outcomes. Table 6.6.4 

summarizes the migration pathway scenarios. 

Table 6.6.4 
Storm Water Contaminant Migration Pathway Scenario Summary 

Drainage Basin 10-A 

Scenario Is Pathwa Com lete? 
la 

lb 

le 

Id 

waste in sheet flow-+catch basin-+storm water drainage 
pipeline-+Zone J 

storm water drainage pipeline intercepting contaminated 
groundwater (inflltration)-+Zone J ··· · 

cross connect exists from the sanitary sewer system to the 
storm sewers stem -+Zone J 

6.6.3.1 Scenario la 

No 

No 

No 

No 

Scenario la evaluates the direct release of waste into a catch basin which subsequently travels 

through the storm water drainage pipeline into Zone J water bodies. No releases impacting the 

storm water sewer system within the boundaries of Drainage Basin 10-A were discovered during 

review of environmental incident reports that were maintained by the former CNSY 

environmental office (Code 106) between the time period from 1982 until base closure in 1996, 

and environmental baseline survey (EBS) reports prepared for property transfer. Therefore, this 

pathway is considered incomplete. 

6.6.3.2 Scenario lb 

Scenario 1 b evaluates movement of contaminants via sheet flow to catch basins, transport of 

those chemicals from catch basins to storm water drainage pipelines and release in to Zone J 

water bodies from drainage basin outfalls.. The pathway evaluation shows that within the 
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drainage basin at least 1 of 45 catch basins and drainage ditches are near sample locations 

associated with existing SWMUs or AOCs. 

Comparison of the analytical results from surface soil samples near these drainage features to 

Zone C background concentrations and the ecological risk based screening criteria did not 

identify existing areas which have the potential to provide an upland source of COPCs identified 

in Table 6.6.3 in the storm sewer system. 

6.6.3.3 Scenario le 

Scenario le evaluates storm water drainage pipeline intercepting contaminated groundwater 

(infiltration) which discharges to Zone J water bodies. Potential COPCs were identified if 

constituent concentrations exceeded Zone J screening criteria in the downgradient well(s) and 

were identified on both sides of a storm water sewer line. When potential COPCs were identified 

the maximum values were presented for the evaluation process. This is a conservative approach 

that will identify potentially problematic areas for a more detailed assessment, which includes 

reviewing groundwater flow patterns to see if localized groundwater depressions are present, 

which could indicate an area where infiltration is occurring, long term trends in the data sets, 

data from surrounding well points, etc. All rounds of groundwater data collected within 

Drainage Basin 10-A were reviewed. The preliminary evaluation did not identify any 

groundwater contaminated with COPCs identified in Table 6.6.3 intercepting the storm water 

drainage pipeline within Drainage Basin 10-A. 

6.6.3.4 Scenario ld 

Scenario ld evaluates if cross connects exists between the sanitary and storm sewer systems, 

thereby identifying a possible pathway for waste to enter Zone J water bodies. Information 

obtained from the Davis and Floyd Study and the Zone L RFI Repon indicates that there are no 

cross-connects present in Drainage Basin 10-A. 
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There are no potential COPCs for Drainage Basin 10-A due to a lack of an upland terrestrial 

source identification . 
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Drainage Basin 10-B encompasses approximately 3 acres within Zone C in the northern section 

of the CNC along Noisette Creek. Land cover within the drainage basin consists of 

approximately 75% unpaved surfaces (i.e., mostly grass), 10% paved surfaces, 10% water and 

5% buildings. Most storm water runoff within the drainage basin is directed to a storm sewer 

pipeline with one catch basin that discharges to the Noisette Creek via Outfall 10-B. Some sheet 

flow from the northern portion of the drainage basin flows directly into Noisette Creek. 

Figure 6-7 illustrates the area encompassing Drainage Basin 10-B and associated RCRA sites 

and catch basins. 

6.7.1 Potential Source Areas 

A review of the listing of sites in Appendix A of the Part B pennit indicates that there are two 

SWMUs/ AOCs that are partly or completely within the boundary of Drainage Basin 10-B. The 

• sites are listed in Table 6.7.1, along with current status. These potential source areas include 

SWMU 44 (Coal Storage Yard) and AOC 700 (Golf Maintenance Building). The eastern 

boundary of SWMU 44 transcends the western boundary of Drainage Basin 10-B; however, the 

majority of SWMU 44 resides in an unbounded area located between Drainage Basin 10-A and 

Drainage Basin 10-B. · 

Table 6.7.1 
Drainage Basin 10-B SWMUs/AOCs 

Charleston Naval Complex, Charleston, South Carolina 

SWMU/AOC 
Site Name 

RCRA Permit Status 

SWMU44 Co.al Storage Area 
RFI Complete, IM Complete, CMS . 

. Penclin~ • 

AOC700 Golf Maintenance Building RFI Complete, CMS Pending 

• 
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Site Description and History 

SWMU 44 was a coal storage yard used for unloading railcars and the intermediate storage of 

coal, prior to use at the steam-generation plant (Building 32). Operations began in the 1940s, but 

were scaled down in late 1995. Coal was unloaded through the bottom of railcars onto concrete 

pads and transferred for staging by crane. Two coal piles were onsite during the field 

investigation, the largest of which was estimated to be 80' X 400' in size. Containment, such as 

berms, was never utilized in the area to control storm water runoff from storage piles. 

In September 1996, the Detachment completed an interim measure (IM) at the site involving the 

excavation of soil/coal debris at 2 to 5 foot depth intervals over 4.14 acres, resulting in the 

removal of approximately 13,246 tons of coal and a coa1/dirt mixture. The IM objective to 

remove bulk coal as a source of contamination at the site was achieved based on visual 

confirmation. Confirmation sampling was conducted during the RPI . 

Previous Investigations 

A summary of investigative activities performed at SWMU 44 is presented in Table 6.7.2, which 

contains the date of the activities, number of samples collected, sample locations and analytical 

methods performed during each phase of the investigation. Detailed discussions and results are 

presented in the Final Zone C RF/ Report (EnSafe, 1997). 

Activity 
Historic Sampling 
Events 

Table 6.7.2 
Summary of SWMU 44 Investigations 

Charleston Naval Complex, Charleston, South Carolina 
Date Description/ Samples/Locations 
1981-1985 Investigations focused on si.Jrface · · 

water runoff and surface water 
quality. Analytical results indicated 
the presence of metals and total 
suspended solids. Data was not 
available for review . 
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Table 6.7.2 
Summary of SWMU 44 Investigations 

Charleston Naval Complex, Charleston, South Carolina 
Date Description/ Samples/Locations 
1995-1997 Site soil and groundwater 

investigation 

Round 1 
Soil: 
8 surface borings (0 to 1 foot) 
1 subsurface borings (3 to 5 feet) 
(044SB001 - 044SB008): Metals 
and cyanide 
(1 duplicate collected for same 
parameters plus herbicides, 
hexachrome, OP pesticides, and 
dioxins) 

1995.;199'7 · Roultd 2 ... :.:~- ·.-.<' .. ·<·, -

: ~; . 
§oil: .... 
2 surface l:>orings (0 to 1 foot) 
(044sao23 ,:;;044sB024): Metals 

1995-1007 Round 3 
Soil: 
2 surface borings (0 to 1 foot) 
(044SB025 and 044SB026): Metals 
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Round 1 
Groundwater: 
8 shallow wells 
(044001 and 044008): Metals and 
cyanide 
( 1 duplicate collected for same 
parameters plus herbicides, 
hexachrome, OP pesticides, and 
dioxins) 
(1 duplicate collected for voes, 
SVOCs, pesticides/PCBs, sulfate, 
and TDS) 

,Round} 
Groundwater: 

. 8 shallow wells 
.. (044001~·044003, 044006-

.. o4400S): svocs, metals, . 
. · .. ·· pesticipes/PCBs, cyanide, chloride, 
· $W.fate~ andTDs 
.· f .·({)44()()4 and 044005); SYOCs; 
· :..)m~tals, pesticides/PCBs; •cyanide, 
\ chloride, sulfate, dioxins, and TDS 
.:<(lduplicate c.ollected forsame 
· l'aran:l,~ters) · · 

Round3 
Groundwater: 
8 shallow wells 
(044001 - 044003, 044006 -
044008): SVOCs, metals, 
pesticides/PCBs, cyanide, chloride, 
sulfate, and TDS 
(044004 and 044005): SVOCs, 
metals, pesticides/PCBs, cyanide, 
chloride, sulfate, dioxins, and TDS 
(!duplicate collected for same 
parameters) 
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Summary of SWMU 44 Investigations 
Charleston Naval Complex, Charleston, South Carolina 

Date Description/ Samples/Locations 
1995-1997 Round4 · · 

Soil: . . . 
9 surface borings (Oto 1 foot) 
(044SS001-044SSOQ9): SVOCs 
andmetals .· .. . . .. 

Jl.ound4 
· Groundwater: · 
8 shallow wells .. . ; 
(044001-044()()3, <>44906-
044008): ·SVOCs, m~tais, 

· pesticides/PcB$~ cyanj4,e~ • chlorjde, 
sulfate, andTD$ , •.· :g:• ·.···. ·, 
(044004 and(}44()05): ~Yoes • 

.. . · I1letals, pesticides/PCB$;::cyanid~ •. · 
· chloride.. su.lfatC;;<iioxi~Iand'.'f'PS · 
· .'(lduplica~colle9ied (<:>f·s~~·· 

. · parameters} · · · · \:::; . · 
1995-1997 

1996-1997 

1999 

2001 

Rounds 
Soil: 
2 surf ace borings (0 to 1 foot) 
5 subsurface soil (various intervals) 
(044SB027 and 044SB028): Metals 

Action taken to remove bulk coal as a 
SOW'.Ce of contarnination·~tthe si~ ... 
Objective was acbiey~'l)~·.ol:IJ. 
·Visualconfirmation~~.G:Oiifmn.~tion 
sampling was deferr~t~the @!:• 
Round I 
Soil: 
50 surface borings (0 to 1 foot) 
46 subsurface (3 to 5 feet) 
(044SBC01 -044SBC50): SVOCs 
and metals 
(5 duplicates collected for same 
parameters) 

Round 5 
Groundwater: 
8 shallow wells 
(044001): SVOCs 
(044002 - 044007): SVOCs and 
metals 
(044008): VOCs, SVOCs, metals 
and pesticides/PCBs 

Round I 
Groundwater: 
7 shallow wells 
(04400 l - 044004, 044006 -
044008): Metals 

· · · Round I 
:s<>n: 

· .. · .. Round I· ............. · :,. ••,::t!1X 
· · Groundwateri;• . »•>. . . . . 

Z9j$urface soil borings(Oto lfoot): 
A:fseruc • >t ' 
fskt"ace soil boring(ot61,fobt):: 
metals and svocs. ; ........ ·.· .•. 

· · 1,9 subsurface soil bqrjngs(3 to.S 
feet): Arsenic ·· '· · · · · 

No groundwa'.~~ampl~,'c611~¢.d:. · 

Nature and Extent of Contaminants 

Approximately 110 sample locations associated with SWMU 44 were evaluated for the presence 

• of contaminants between 1995 and 1999. An additional 50 sample locations were collected in 

2001. Of these 150 samples, approximately 15 locations are within the boundaries of Drainage 
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Basin 10-B. Surface, subsurface, sediment, surface water and groundwater samples were 

collected and analyzed for various constituents in order to delineate the nature and extent of 

potential contamination attributable to historic coal pile storage at the site. Of particular interest 

were detections of aluminum, arsenic, BEQs, beryllium, and thallium in soil; and arsenic, 

beryllium, and manganese in groundwater. During the CMS, remedial goal objectives were 

developed based on the analytical results and the human health risk assessment for the site. Final 

decisions concerning remedial actions are still pending. 

6.7.1.2 AOC 700 
Site Description and History 

AOC 700 refers to the golf course maintenance building, Building 1646, located west of Avenue 

D and north of Hunt Street. General maintenance supplies were stored in this building from the 

1960s or 1970s to base closure in 1996. Reportedly, small amounts of pesticides were stored in 

Building 1646 . 

Previous Investigations 

A summary of investigative activities performed at AOC 700 is presented in Table 6.7.3, which 

contains the date of the activities, number of samples collected, sample locations and analytical 

methods performed during each phase of the investigation. Detailed discussions and results are 

presented in the Final Zone C RF/ Report (EnSafe, 1997). 

Activity 
RFI (EnSafe) 

Table6.7.3 
Summary of AOC 700 Investigations 

Charleston Naval Complex, Charleston, South Carolina 
Date Description/ Samples/Locations 
1996 Site soil and grm,1ndwater 

investigation. · 

Round 1 
Soil: 
5 surfaces borings (0 to 1 foot) 
5 subsurface borings(3 to 5.feet) 
(700SB001 - 7ClOSBOQ5): VOCs, 
SVOCs, pesticides/PCBs, metals, and 
cyanide 
(1 duplicate collected for same 
parameters plus herbicides, 
hexachrome, OP pesticides, and 
dioxins) 

6.50 

··· .. 
R()undl 
Groundwater: . , 
lsiilltowwell (closept(>~fy} . 
(044oo8): SVOCs, meta'.1$;',~ct 
pesticides/PCBs · ·· ·· · 
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Summary of AOC 700 Investigations 
Charleston Naval Complex, Charleston, South Carolina 

Date Description/ Samples/Locations 
1999 Round 1 

Soil: 
No Soil Samples Collected. 

Round 1 
Groundwater: 
I shallow well installed (1999) 
(700C01): Pesticides/PCBs and 
metals 

Nature and Extent of Contaminants 

Approximately 7 sample locations associated with AOC 700 were evaluated for the presence of 

contaminants between 1996 and 1999. All sample locations are within the boundaries of 

Drainage Basin 10-B. Surface, subsurface and groundwater samples were collected and 

analyzed for various constituents in order to delineate the nature and extent of potential 

contamination at the site. Of particular interest were detections of arsenic and BEQs in soil. 

During the CMS, remedial goal objectives were developed based on the analytical results and the 

human health risk assessment for the site. Final decisions concerning remedial actions are still 

• pending. 

• 

6. 7.2 Storm water Emuent Evaluation 

One stormwater effluent sample was collected to determine if constituents are migrating from the 

SWMUs/AOCs associated with Drainage Basin 10-B into Noisette Creek. A sample was 

collected at manhole lOB/4 on February 7, 2002. Analytical results for sample EFFOll are 

presented in Table 6.7.4. It should be noted that storm water collected from location IOB/5-A 

was very turbid. The storm water line did not flow freely a any time during the investigation and 

appeared to be blocked to some degree since the water level did not apreciably decline in 

response to tidal activity as in other storm water lines at CNC . 
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Table6.7.4 
Storm water Effiuent Sampling Results 

Drainage Basin 10-B 
Screening Value 

Sample 
ID Parameter 

EFFO 11 Aluminum · · 

Arsenic 

Barium 
Beryllium 
Ca'd~iifii·. 

Calcium 

. (ShJ:9ti#tiiji:; {'X ' 

Cobalt 

c~ep¥' ::.·:· ::,:···. 
Iron 

·~q' 

Magnesium 

Matjg8.11c;s~ , , .• 
Nickel 

P6tis'~iUiii>' 
'·. <'.·'"',,···: 

Sodium 

variAafotti ' )\ 
' < : ••• :. ·.•' •• ' • -~· ••• 

Zinc 

Concentration 
(µg/l) 

13,000 

190 

120 

4.50 

3.30 

260,000 

31 

2.80 

130 
180,000 

4.90 .. ·· 

34,000 

900 

18 

14,000 

220,000 

5.00 

530 

Reference 
Concentranon 

3,277.67 

6.88 

60.31 

0.41 

1.29; .• , 

53,455.56 

·., 13.C)(j'\ 

2.00 

•<4L9s••· 
4,134.44 

,, , , , ' '}?3.~63 .. ::: 
49,255.56 

. .. :74.S:f ,· , 

5.14 

, t';~3;91~~~9 
395,333.33 

· •· .... ·· ;.;;Js:sf?·· 
307.83 

Chronic 
Saltwater 
Screening 

Value 

36 

9.30 

50· 

2.90·. 

8.50 

8.30 

86 

Potential 
COPC 

Yes 

Yes 

Yes 

Yes 

Nci 

Yes 

No 
Yes 

· Yes 
Yes 

. No 
No 
Yes 

Yes 
No 
No 
No 
Yes 

µg/L = Micrograms per Liter 

6.7.3 Pathway Evaluation 

The data collected during the investigative activities summarized above were used to evaluate 

the contaminant migration pathway scenarios described in Section 2.1.2 to determine the 

applicability of each scenario to Drainage Basin 10-B. The Zone J data evaluation resulted in 

three possible outcomes based on the available data present for Drainage Basin 10-B. In some 

instances enough data may currently be available to determine a contaminant migration pathway 

is incomplete, in other cases the data may indicate the migration pathway is complete, but in the 

majority of instances data gaps remain which prevent a conclusive determination from being 

made at this time. Table 6.7.5 summarizes the migration pathway scenarios . 
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Table 6.2.4 
Storm water Contaminant Migration Pathway Scenario Summary 

Drainage Basin 10-B 
Pathway Description Is Pathway Complete? 

waste-tcatch basin-tstorm water drainage pipeline-+ Zone .J 

waste in sheet flow-tcatch basin-+storm water drainage 

pipeline-+Zone J 

storm water drainage pipeline intercepting contaminated 

groundwater (infiltration)-+Zone J 

cross connect exists from the sanitary sewer system to the 

storm sewer system -+Zone J 

No 

Yes 

Yes 

No 

6.7.3.1 Scenario la 

Scenario la evaluates the direct release of waste into a catch basin which subsequently travel 

through the storm water drainage pipeline into Zone J water bodies. No releases impacting the 

storm water sewer system within the boundaries of Drainage Basin 10-B were discovered during 

review of environmental incident reports that were maintained by the former CNSY 

• environmental office (Code 106) between the time period from 1982 until base closure in 1996, 

and Environmental Baseline Survey (EBS) reports prepared for property transfer. Therefore, this 

pathway is considered incomplete. 

• 

6.7.3.2 Scenario lb 

Scenario I b evaluates movement of contaminants via sheet flow to catch basins, transport of 

those chemicals from catch basins to storm water drainage pipelines and release in to Zone J 

water bodies from drainage basin outfalls. Pathway evaluation shows that the only catchbasin 

(lOB/5-A) is near surface soil sample locations associated with existing SWMUs or AOCs. 

Comparison of the analytical results from surface soil samples near this drainage feature to Zone 

A background concentrations and the ecological risk based screening criteria identified three 

sample location areas (Figure 6-7 A) which have the potential to act as a source for contaminants 

entering the storm sewer system. A summary of this evaluation is provided in Table 6.7.6 . 

6.53 



• 
Zone J RFI Storm Water Effluent Evaluation Report 

Charleston Naval Complex, Charleston, SC 
Revision I 
July 2003 

Table 6.7.6 
Drainage Basin 10-B 

Scenario lb Catch Basin Evaluation 
Charleston Naval Complex, South Carolina 

Catch 
Basin 

lOB/5-A 

tl!11!E 

Sample ID 

044SS0080 
1 

700SB0001 

Surface Soil COPCs 
ArSemc• 
Cobalt 

. Copper 
·Iron 

Calcium 
Cobalt 

BKG =Background Concentration 
SSV =Region IV Sediment Screening Value 
EPA Soil =Region IV Soil Screening Vales 
PRG =Screening Value 
mg/kg =Milligrams per kilogram 

Concentration 
(mg/kg) 

15.7 
2.4 
24.4 
8570 
80200 

2.4 
14.3 
0.27 
2.5 

'31.1 
<369 

Screening 
Level (mg/kg) 

7.24/SSV 
2.6/BKG 
36/BKG 

NL 
NL 

2.6/BKG 
7.24/SSV 
0.26/BKG 
2.6/BKG 
36/BKG. 
150tBKG 

Distance to 
Catch Basin# 

106 

45 

54 

# =COPCs not detected within 50 foot radius of catch basin will be further characterized to reduce uncertainty 

• Evaluation of surface soil data for consistency with EFFOl l COPCs revealed that arsenic, 

beryllium, calcium, cobalt, copper, iron, and zinc were detected in surface soil above screening 

criteria at locations within 106 feet of Catch basin 10/5-A. Therefore, the pathway is complete 

for the above 7 COPCs. Additional charcterization will be required to reduce the uncertainty of 

these locations as potential sources due to the distances involved with the surface soil locations 

presented in the above table. 

• 

6. 7 .3.3 Scenario le 

Scenario le evaluates contaminated groundwater (infiltration) storm water drainage lines which 

discharges to Zone J water bodies. COPCs were identified if constituent concentrations 

exceeded Zone J screening criteria in the downgradient well(s) and were identified on both sides 

of a storm sewer line. All rounds of groundwater data were evaluated and no COPCs were 

identified if the last three rounds of data had no Zone J screening criteria exceedances. When 

COPCs were identified the maximum values were presented for the evaluation process. This is a 

conservative approach that will identify potentially problematic areas for a more detailed 

assessment which includes reviewing groundwater flow patterns to see if localized groundwater 
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depressions are present which could indicate an area where infiltration is occurring, long tenn 

trends in the data sets, data from surrounding well points, etc. 

Wells 700C01 and 044008 are upradient of the storm water drainage pipeline leading to Oufall 

lOB. There were no detections in groundwater from well 700C01 consistent with EFFOll 

COPCs. However, there were detections concsistent with EFFOl 1 COPCs in groundwater from 

well 044008. Well 044007 is downgradient of well 044008 based on Zone C groundwater 

elevation contours and EFFOll COPCs were detected in 044007 groundwater samples. The 

storm water drain line leading to Oufall lOB passes through the groundwater flow path between 

wells 044008 and 044007 (Figure 6-7B). 

Drainage 
Basin 
l<J;.B 

Notes: 

044007 

µg/L = Micrograms per Liter 

Table 6.7.7 
Drainage Basin 10-B 

Scenario le Evaluation 
Charleston Naval Complex, South Carolina 

COPCs Consistent 
w/EFFOll 

Arsenic 
Barium 
Iron 

Concentration Screening 
{µg/L) Level (µg/L) 

. i~~~:7:';\,:>(iJ{:.'":t·~~g· .- .... 
: '.:'." 

··'··-~:.<:·' 
:.)~::\': ··:· 

·-;' 
,;,.: .. ;:::,:·-

173 8 
98.1 22 
8710 3438 

Distance to 
EFFOll 

. >. 150 ft . 
· • lJpgr~dient 

396 ft. 
Down gradient 

Evaluation of groundwater data for consistency with EFFOll COPCs revealed that only arsenic, 

barium, and iron were detected in groundwater above screening criteria upgradient and 

downgradient of the stormwater line. Therefore, the pathway is complete for the above three 

CO PCs . 
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Scenario ld evaluates if a cross connect exists from the sanitary sewer system to the storm sewer 

system therefore identifying a possible pathway for waste to enter Zone J water bodies. 

Information obtained from the Davis and Floyd Study and the Zone L RFI Report indicates that 

there are no cross-connects present in Drainage Basin 10-B. 

6.7.4 Summary of COPCs 

Table 6.7.8 summarizes the potential COPCs that have been included for further characterization 

of Drainage Basin 10-B. 

Potential COPC 

·Aluminum 

Arsenic 

Barium 

Beryllium 

·Calcium 

Cobalt 

Copper 

Iron 

Manganese 

Nickel 

Zinc 

Table6.7.8 

Summary of Potential Drainage Basin 10-B COPCs 

Pathway of Concern 

. Storm water effluent/discpatge to water fX?dy . 

Storm water effluent/discharge to water body 

Scenario lb 

Scenario le 

Stpr:rn water effluent/disc~arg~ tO water<¥PY ·· 

S.cena.rio 1 c 

Stor~ water effluent/discharge to water body 

Scenario lb 

StorJ]f 1'1~ter eftluent/di~h~~~fc);water ~Y .. 
·.:s.· c·.·.:·.·e".'nar:·· .... '1: .•. 0· ''.1 .. b· ; "'·;· >' " : <"-'·.:·. •· 

. · ... ;; ___ ;:,;:.', .. '.; 
:,>·:.,: 

Storm water effluent/discharge to water body 

Scenario lb 

Storm water effluent/dise~arge to water bOdy 

Scenario lb 

Storm water effluent/discharge to water body 

Scenario lb 

Scenario le 

Storm water effluent/di5charge to water body 

Storm water effluent/discharge to water body 

Storm water effluent/discharge to water body 

Scenarion 1 b 
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Drainage Basin 10-C encompasses approximately 13.4 acres within Zones Band C located in the 

northern section of the CNC in the vicinity of Noisette Creek. Land cover within the drainage 

basin consists of approximately 80% unpaved surfaces (i.e., mostly grass), 15% paved surfaces 

and 5% buildings. Storm water runoff within the drainage basin is directed to a storm sewer 

pipeline with six catch basins that discharge to Noisette Creek via Outfall lOC. 

Figure 6-8 illustrates the area encompassing Drainage Basin 10-C, and associated RCRA sites, 

storm water effluent locations and storm water drainage features. 

6.8.1 Potential Source Areas 

A review of the listing of sites in Appendix A of the Part B permit indicates that there is no 

SWMU/AOC that is partly or completely within the boundary of Drainage Basin 10-C. 

However, sample locations associated with one SWMU/ AOC fall within the boundaries of 

• Drainage Basin 10-C. The site is listed in Table 6.8.1, along with its current status. This 

potential source area is SWMU 47 (Burning Dump). SWMU 47 and AOC 516 were investigated 

as a combined site due to close proximity. However, sample locations associated with AOC 516 

do not fall within the basin boundaries and are not considered potential contributors to Drainage 

Basin 10-C. 

• 

Table 6.8.1 
Drainage Basin 10-C SWMUs/AOCs 

Charleston Naval Complex, Charleston, South Carolina 

SWMU/AOC Site Name 

SWMU47 Burning Dump 

6.8.1.1 SWMU 47 and AOC 516 
Site Description and History 

RCRA Permit Status 

RFI Complete, CMS Pending 

SWMU 47 was a burning dump in the late 1920s where various types of wastes (including 

medical waste) were reportedly burned. Petroleum releases have also been reported onsite. 

SWMU 47 includes Buildings NSC-64, NSC-66, and NSC-67 and the surrounding asphalt and 

grassed areas as well as the property north of Turnbull Avenue where former Building NH-1137 
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was located (prior to demolition) and associated parking lot and grassed areas. The RFI focused 

on site environmental media potentially impacted by products of incomplete combustion and 

residual petroleum hydrocarbons. 

AOC 516 is just west of SWMU 47 and includes Building 233. This area was used for 

spray washing vehicles and equipment from 1972 until the 1980s. Prior to the base closure in the 

spring of 1996, AOC 516 was used for recharging lead-acid batteries. Chemicals of potential 

concern included lead and other inorganics, solvents, acids, and petroleum hydrocarbons. 

Previous Investigations 

A summary of investigative activities performed at SWMU 47/AOC 516 is presented in Table 

6.8.2, which contains the date of the activities, number of soil and groundwater samples 

collected, sample locations and analytical methods performed during each phase of the 

investigation. Detailed discussions and results are presented in the Zone C RF/ Report (EnSafe, 

• 1997) and Draft Zone C Combined Minor Site Corrective Measures Study Report (EnSafe, 

1999). 

Activity 
RFI (EnSafe) 

• RFI (EnSafe) 

Table6.8.2 
Summary of SWMU 47/AOC 516 Investigations 

Charleston Naval Complex, Charleston, South Carolina 

Date 

1?95-1996 Site soil an<t~oQl),q~ate~ · · · · · · · · · · · · · · · 
investigatfo11 ' · · · · · · · 

::4 ri·' ';i?.'~.:: .. 
16 s~ac~bo~n~skotol foot)··' 
13 subsurface bQtjtigs (3 to 5 feet) 
(047SB001~013,•an<l 015; 
5 l 6SBOOl "."' ()02): YOCs, SVOCs, 
Metals, Pe8ticidew.P<.::Bs, JPH, 
Cyanide ... ,,, 
(2 duplicates coll&:tea fouame 
parameters'pl~ I:Ierbicides, 
Hexachroril.e, OP Pesticides, and 
Dioxins) 

1995-1996 Round 2 
Soil: 

6.58 

Roultd 
Groundwater: 
14' shallow,T#eUs 
(047001- 013, and 015): voes, 
SVQCs, Metals, Pe8ticides/PCBs, 
TPH (Gasoline Range Organics 
(GRO) and Diesel Range Organics 
(DRO)),andCyanide ·· · 
(2 duplicates collected for same 
parameters plus herbicides, OP 
pesticides, dioxins and 
hexachrome) 

Roultd 2 
Groundwater: 
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Activity 

RPI (EnSafe) 

RPI (EnSafe) 

CMS (EnSafe) 

CMS (EnSafe) 

Table6.8.2 
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Summary of SWMU 47/AOC 516 Investigations 
Charleston Naval Complex, Charleston, South Carolina 

Date 

1995-1996 

1995-1996 

1999 

Description/ Samples/Locations 

8 surface borings (0 to 1 foot) 14 shallow wells 
(047SB016- 023): SVOCs (047001 - 013, and 015): VOCs, 
(2 duplicates collected for same SVOCs, Metals, Pesticides/PCBs, 
parameter) TPH (ORO and ORO), and 

Cyanide 

Round3 
'soil: ......... . 
No Soil Samples Coltected. 

Round4 
Soil: 
No Soil Samples Collected. 

( 1 duplicate collected for same 
parameters) 

··Riiund3• 
· · .· Gro~dwater: 

. . 14. spllll~ \Yells .. . . . ... ·. . .· .. · 
· ·····• •• (041001..;;013 •and·015): voes·• .. > 

· > •· ; .:: ,.: 'svocs• Me~~. PesticidesJPCl3~ · 
··•.> , 't'PH(G:R.011.t1dDRO),and·· .. · ... ·• >••·· 

: •cyatliae .,. ··.•· · · .. · ;.•:/'•· 
. ··•··.' ·(l:d\lPJicate..collected for same· . 

· · pii.tajtle!er~f • · · 

Round4 
Groundwater: 
14 shallow wells 
(047001 - 013, and 015): voes • 
SVOCs, Metals, Pesticides/PCBs, 
TPH (ORO and ORO), and 
Cyanide 
( 1 duplicate collected for same 
Par~eters) . 

Roundl 'Roundl ·· ····· 
son: • •. G~otlna\\tl1~r: 
9:'sµrface borings (Otq Uoot) '2sballowwells '··· <' · 

, 9 subsllfface baring~ (3·to 5 feet)' , ; ;:;·· (®7Qotat14Q47011): TSSan4;:,: .. 
·.. : (516SBCOl "'.' S16SBC04): Lead an<:t · .M~talS (tWer~'and unfiltered)\\ 

· .. ··.·.•.··· .. · .... Ai, · ... ··.·.seru ... ·· ·.·c). ,· .· .· .... >.•·.•.•.• .. •·.• ... ··.· ... • .· ..•.. · · ·.··.· .· • ... ·.•.< ... ··• .. •.•··· 

1999 
; {516SBC05-'-516SBC09): Oioxifts· 

Round2 
Soil: 
No Soil Samples Collected. 

, .. '"' ·'':: ,:;.,. ·=:·::;:;:;=:-- .·: 

Round2 
Groundwater: 
1 shallow well 
(047011): Metals (filtered and 
unfiltered) 

Nature and Extent of Contaminants 

Approximately 47 sample locations associated with SWMU 47/AOC 516 were evaluated for the 

presence of contaminants between 1995 and 1999. Only one (047SB018) of the 47 locations is 

within the boundaries of Drainage Basin 10-C and contained detectable concentrations of BEQs 

in the surlace sample. Subsequent evaluations as part of the CMS determined that the BEQs 
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were not indicative of a native source but were related to asphalt applications, vehicular traffic, 

and naturally occurring levels of BEQs throughout the former naval base. 

6.8.2 Storm Water Effluent Evaluation 

A storm water effluent sample was collected at catch basin lOC-A on March 2, 2002 to 

determine if constituents are migrating from the SWMUs/ AOCs associated with Drainage Basin 

10-C into Noisette Creek. Analytical detections for sample EFF012 are presented in Table 6.8.3. 

Salinity results for EFF012 were 2.7 ppt may have influenced the calcium, magnesium, 

potassium, and sodium results. 

Catch 
Basin/ 

Drainage Manhole 

Table 6.8.3 
Storm Water Effiuent Sampling Results 

Drainage Basin 10-C 
Screening Value (µg/L) 

Chronic 
Saltwater 

Concentration Reference Screening Potential 

• •···-B•1ri~ •. ~·in======--1-C:C-D=-A=-=-=-.....,.-=====-=_........,......,,__, ........ .._ ..... ....,, ....... ==.-.""""""'""=--=====--=-""'"" ............. =----== Sample ID Parameter (µg/L) Concentration Value COPC 

EFFQ12 Aluminum ,2,30 . 3,277.67 ·m· No 

Antimony 4.40 5.93 NL No 

Arsenic 5.2,0 6;88 $~ No 

Barium 41 60.31 NL No 

Cadmium 2.~10 . 'l.29 ·~.30··· Yes 

Calcium* 160,000 53,455.56 NL Yes 

Chromium I.SQ .·.13.00 :,5,;(;t .. • No 

Copper 37 41.98 2.90 No 

Iron 270 .. 4,134.44 ····• .. Nt. No.··· 

Lead 15 33.63 8.50 No 

Magnesium* 100,000 49,255.56 NL. Yes 

Manganese 85 74.52 NL Yes 

Nickel 8.50 5.14 s.30 Yes. 

Potassium* 38,000 23,678.89 NL Yes 

Sodium* 770,000 395,333.33 NJ,. Yes 

Vanadium 1.70 15.59 NL No 

Zinc 460 307~83 86~00 Yes 

Heptachlor 0.014 NL 0.0036 Yes 

Notes: 
µg/L = Micrograms per Liter 

• NL = Not Listed 
* = Parameter is considered an essential nutrient; therefore, it will not be evaluated as a potential COPC. 

6.60 



• 

• 

• 

'Zone J RF/ Storm Water Effluent Evaluation Report 
Charleston Naval Complex, Charleston, SC 

Revision 1 
July 2003 

6.8.3 Pathway Evaluation 

The data collected during the investigative activities summarized above were used to evaluate 

the contaminant migration pathway scenarios described in Section 2.1.2 to determine the 

applicability of each scenario to Drainage Basin 10-C. Based on the available data present for 

Drainage Basin 10-C, the Zone J data evaluation resulted in three possible outcomes. Table 6.8.4 

summarizes the migration pathway scenarios. 

Table6.8.4 
Storm Water Contaminant Migration Pathway Scenario Summary 

Drainage Basin lO·C 

Scenario Pathwa Descri tion Is Pathwa Com lete? 

lb 

le. 

ld 

waste ... catch b~in ... ~lqqn'.'\¥,ll~4rainage.pipeline"'*Zone J 
. ·~· . .. . ', 

'·" ' 

waste in sheet flow-tcatch basin ... storm water drainage 
pipeline ... Zone J 

Storrn ·water draipa.g~ pipeji~ intercepting contaminated 
gi:oundwater (irifiltration}~~~e J · · . 

cross connect exists from the sanitary sewer system to the 
storm sewer s stem ... Zone J 

6.8.3.l Scenario la 

No 

No 

No 

No 

Scenario la evaluates the direct release of waste into a catch basin which subsequently travel 

through the storm water drainage pipeline into Zone J water bodies. No releases impacting the 

storm water sewer system within the boundaries of Drainage Basin 10-C were discovered during 

review of environmental incident reports that were maintained by the former CNSY 

environmental office (Code 106) between the time period from 1982 until base closure in 1996, 

and EBS reports prepared for property transfer. Therefore, this pathway is considered 

incomplete. 

6.8.3.2 Scenario lb 

Scenario 1 b evaluates movement of contaminants via sheet flow to catch basins, transport of 

those chemicals from catch basins to storm water drainage pipelines and release into Zone J 
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water bodies from drainage basin outfalls. The pathway evaluation shows that the closest catch 

basin within drainage basin 10-C is located 740 feet away from sample location 047SB018. 

Comparison of the analytical results from surface soil samples near this catch basin to Zone C 

background concentrations and the ecological risk based screening criteria did not identify areas 

which have the potential to provide an upland source of COPCs identified in Table 6.8.3 in the 

storm sewer system. 

6.8.3.3 Scenario le 

Scenario le evaluates storm water drainage pipeline intercepting contaminated groundwater 

(infiltration) which discharges to Zone J water bodies. Potential COPCs were identified if 

constituent concentrations exceeded Zone J screening criteria in the downgradient well(s) and 

were identified on both sides of a storm water sewer line. When potential COPCs were identified 

the maximum values were presented for the evaluation process. This is a conservative approach 

that will identify potentially problematic areas for a more detailed assessment, which includes 

reviewing groundwater flow patterns to see if localized groundwater depressions are present, 

which could indicate an area where infiltration is occurring, long term trends in the data sets, 

data from surrounding well points, etc. All rounds of groundwater data collected within 

Drainage Basin 10-C were reviewed. The preliminary evaluation did not identify any 

groundwater contaminated with the identified COPCs from Table 6.8.3 intercepting the storm 

water drainage pipeline within Drainage Basin 10-C. 

6.8.3.4 Scenario ld 

Scenario ld evaluates if cross connects exists between the sanitary and storm sewer systems, 

thereby identifying a possible pathway for waste to enter Zone J water bodies. Information 

obtained from the Davis and Floyd Study and the Zone L RF/ Report indicates that there are no 

cross-connects present in Drainage Basin 10-C . 
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There are no potential COPCs for Drainage Basin 10-C due to a lack of an upland terrestrial 

source identification. 

• 
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EFF011 Sample COPC Site Linkages 

COPC SOIL GROUNDWATER .. Site Status Site status 
Aluminum NONE SWMU44 NFA 
Arsenic SWMU44 AOC7'00 NFA ACTIVE SWMU44 AOC721 

Barium NONE SWMU44 NFA 
Beryllium AOC 7llCI ACTIVE NONE 

Calcium AOC7UO ACTIVE SWMU44 NFA 
Cobalt SWllU44 NJC700 NFA ACTIVE NONE 
Copper SWllU44 AOC7'00 NFA ACTIVE SWMU44 NFA 
Iron SWllU44 llFA SWMU44 NFA 
Manganese NONE SWMU44 NFA 
Nickel NONE SWMU44 NFA 
Zinc AOC7DD 
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6.9 Drainage Basin Evaluations for Shipyard Creek 

There are seven drainage basins that discharge into Shipyard Creek. Six of those seven have 

upland SWMUs/ AOCs associated with them. Storm water effluent samples were collected from 

three of the seven drainage basins to evaluate potential contaminants that may be discharging 

into Shipyard Creek. Drainage basins 54A, 55 and 56 were not included in the evaluation. 

Drainage basin 54A contains storm water drainage features; however, the discharge point for this 

basin is located in Drainage basin 56. Drainage basins 55 and 56 do not contain any storm water 

drainage feature. Storm water from Drainage basins 55 and 56 sheet flows to the water body. A 

total of seven storm water effluent samples were collected to characterize the remaining drainage 

basins. Table 6.9 summarizes the drainage basins associated with Shipyard Creek. Table 6.10 

summarizes the precipitation and storm interval information during sampling activities. 

Table6.9 
Shipyard Creek Drainage Basins 

Charleston Naval Complex, Charleston, South Carolina 

Drainage Storm Water Emuent Storm Water Location 
Basin Zone SWMU/AOC Sam2le ID (Ditch/Manhole) 
51H H 670 ·EFF063 sur ... 

52 G 8, 633, 634, EFF064 52/l 
636,637, 706 EFF065 Ditch-52 North 

FDS EFF066 Ditch-52 West 
EFF067 Ditch-52 East 
EFF068 Ditch-52 South 

52A G 11,24,FDS EFF069. Ditch-52A 
54 G NL NR NA 

54A Hand I 159,654,690 NR NA 
55 Hand I 19, 20, 121. NR NA 

649,650,690 

56 I 690 NR NA 
Notes: 
NA = Not Applicable 
NL =No Listed SWMU/AOC 
NR =Not Required according to the Zone J Point of Entry Work Plan 
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Drainage Basin 51-H encompasses approximately 8 acres within Zone Hin the south section of 

the CNC. Land cover within the drainage basin consists of approximately 40% unpaved surfaces 

(i.e., mostly grass), 45% paved surfaces and 15% buildings. Storm water runoff within the 

drainage basin is directed to a storm sewer pipeline with twenty-two catch basins that discharge 

to Shipyard Creek via a concrete culvert. 

Figure 6-10 illustrates the area encompassing Drainage Basin 51-H and associated RCRA sites, 

storm water effluent locations and storm water drainage features. 

Table 6.10 
Shipyard Creek 

Rainfall/and Sample/fide Event Data 

Sample ID 
EFF 

EFF063 

Date 
Collected 

7-Feb-02 

Time 
Collected 

10:45 AM 

Start/End of 
Rainfall 
l:OOAM/ 
4:00PM 

./ ::: ... ·... . . . . .. ·. . .... ·. . :··'1~00.AMI 

·EFPo65 1~'.Eieb-02 lO;Q<rAfd' · A:oo PM 

EFF067 
l:OOAM/ 

7-Feb-02 10:15 AM 4:00 PM 

<~8> . 7lFdb;q:t . IO:~§~:i:'.:}'~~~ 
EFF064 2-Mar-02 5:25PM 

7:00AM/ 
8:00PM 

;, ~~ > < 2~Ma.f~()t 65q$.·~~ :: : 7:fifJAMI 
.·:· ·""'''··· ··· · c: 8:QOPM 

EFF069 2-Mar-02 6:20PM 

6.10.1 Potential Source Areas 

7:00AM/ 
8:00PM 

Total Rainfall 
During Time 
of Collection 

0.02 

0.02 

0.02 

0:02 

0.03 

.0:03 

0.03 

Rainfall Low Tide 
Amount Time 

0.94 10:48 AM 

. .o.~4 ,.· •fo:48 AM 

0.94 10:48 AM 

.·.· lo:48AM 

1.88 4:50PM 

f.s{ > , .. : 4:50 P¥ 
. ·'.::---·,,. 

1.88 4:50PM 

Duration 

15 hours 

'15li6\ltk 
15 hours 

. :. ,@fi(;uis/·· 

13 hours 

.··;~·~,;~~~~····· 
13 hours 

A review of the listing of sites in Appendix A of the Part B permit indicates that there is no 

SWMU/AOC that is partly or completely within the boundary of Drainage Basin 51-H. 

However, sample locations associated with one SWMU/ AOC fall within the boundaries of 

Drainage Basin 51-H. The site is listed in Table 6.10.1, along with its current status. This 

potential source area is AOC 670 (Former Skeet Range). Note that due to close proximity, AOC 

684, SWMU 14 and SWMU 15 were investigated in conjunction with AOC 670 during the Final 

Zone H RF! Report (EnSafe, 1996); however, only two sample locations associated with AOC 
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670 are located within Drainage Basin 51-H. Sample location associated with AOC 684, SWMU 

14 and SWMU 15 do not fall within the basin boundaries and are not considered potential 

contributors to Drainage Basin 51-H. 

SWMU/AOC 

AOC670 • 

Table 6.10.1 
Drainage Basin 51-H SWMUs/AOCs 

Charleston Naval Complex, Charleston, South Carolina 

Site Name RCRA Permit Status 

Former Skeet Range RFI Complete, IM Complete 

6.10.1.1 Combined SWMU 14 (Includes SWMU 15, AOC 670 and AOC 684) 
Site Description and History 

SWMU 14 is an abandoned chemical disposal area where miscellaneous chemicals, warfare 

decontaminating agents, and possibly industrial wastes were reportedly buried from 

approximately the mid 1940s to 1977. The last reported disposal occurred in 1977, when ten 5-

gallon containers of Warfare Decontaminating Agents (DANC) M4 and DS-2 were buried at the 

site. Currently, the site is an unused field with several closed buildings. The SWMU 14 area 

actually encompasses the other three sites referenced in this section. 

SWMU 15 refers to the former site of a propane-fired incinerator reportedly used to destroy 

classified documents. Only the concrete pad and concrete propane tank saddles remain at the 

site. 

AOC 670 refers to the former site of the outdoor trap and skeet range operated from 1960 to the 

late 1970s. Lead shot and clay targets were not recovered from the range during the time of 

operation. 

AOC 684 is the former site of an outdoor pistol range in operation from the early 1960s to 1981. 

Firearms were discharged into a soil berm, from which the spent ammunition was not recovered. 

In 1997, the DET performed an IM at the SWMU 14 site. The primary objective was to 

investigate and remove anomalies (specifically DANC containers) and lead contamination 
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identified in the RFI report dated July 5, 1996. Soils were to be excavated until contaminant 

concentrations fell below the· 1996 USEPA Region ill industrial risk-based concentrations 

(RBCs). The removal action resulted in the demolition of Building 1897, the excavation of 

construction debris and DANC containers, and the generation/shipment of 225 tons of hazardous 

soil and 430 tons of non-hazardous soil. Upon completion, excavated areas were backfilled, 

cleaned and groomed. Although, according to the DET, the overall objective of the IM was 

achieved, subsequent review of the JM: report by EnSafe indicated ambiguities pertaining to 

objective goals. Given that a CMS was planned for the site to further address issues identified in 

the IM objectives, these ambiguities were determined irrelevant. 

Previous Investigations 

A summary of investigative activities performed at AOC 670 is presented in Table 6.10.2, which 

contains the date of the activities, number of soil and shallow groundwater samples collected, 

sample locations and analytical methods performed during each phase of the investigation. 

• Detailed discussions and results are presented in the Final Zone H RF! Report (EnSafe, 1996). 

Activity 

RFI (EnSafo) 

• 

Table 6.10.2 
Summary of AOC 670 Investigations 

Charleston Naval Complex, Charleston, South Carolina 

Description/ Samples/Locations 
.·. Site:soil and groundwater.· . •.</ ·· · · · 
investlgClti~~. . 

Ri>undl 
Soil: 
27 surf'ace borings (0 to 1 foot) 
27 subsi.Jrface borings (3 to Sfeet) 
(670SB001- 670SB027): OVOCs, 
SVQCs, pesticideslPCBs, metals, 
cyanide, herbicides, OP pestitjdes, 
hexachrome, and dioXins . .· 
(2 duplicates collected for saJl:ie 
parameters) ·· 

6.77 
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.x· ~i;~~i~r'.n:&~g~t:·; 
.. ~ :>'"'" ·'(: :. ·'.:/:~ .. \· 

. >:..: /'.<:;~: ··. 
Roi,i.iul l . :;; .· 
Grt)undwater: . 
No Groundwater ~a.1:11t>l~ : • 
Collected. · · 
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Table 6.10.2 
Summary of AOC 670 Investigations 

Charleston Naval Complex, Charleston, South Carolina 

Date 

1994-1996 

1994"1996 

1994-1996 

1997~1998 

2001 

2001 

Description/ Samples/Locations 

Round2 
Soil: 
5 surface borings (0 to l foot) 
3 subsurface borings(3 to 5 feet) 
(670SB028-670SB031): SVOCs 
(670SB032): VOCs, SVOCs, metals, 
pesticides/PCBs, cyanide, herbicides, 
OP pesticides, hexachrome, dioxins, 
and TPH 
(1 duplicate collected for same 
parameters) 
Round3 
Soil: . 
3 surface borings (0 tO 1 foot) 
3 subsurface borillgs. (3 ·to 5 feet) 
(670SB033 - 670SB035): SVOCs 
(I.duplicate collected.for same 
parameters) 
Round4 
Soil: 
l surface boring (0 to 1 foot) 
1 subsurface boring (3 to 5 feet) 
(670SB08A): General chemistry, pH, 
moisture 

Performed to investigate and remove 
anomalies (primarily OANC 
containers) artd lead. contamination 
. identified duringthe.geophysiclll 
su;rVey and RFI · · ·· · · 

Site investigation of soil. 

Round I 
Soil: 
34 surface soil samples (0 to 1 foot) 
(670SB036 - 670SB039): Lead 
(670SB040 - 670SB055, 670SB060 -
670SB063): SVOCs 
(670SB056-670SB059, 670SB068-
670SB071): Antimony, Arsenic, and 
Lead 
(670SB064, 670SB066): Antimony 

6.78 

Round2 
Groundwater: 
No Groundwater Samples 
Collected. 

Round3 
Groundwater:. ·.· 
No Groundwater Samil~e~> ·• 
Collected. 

Round4 
Groundwater: 
No Groundwater Samples 
Collected. 

A total of 40 samp1C$ were .· 
colle<:;ted during the removal 
action: 

· .· 5 investigatory 
30 cotlfirmatory · • ·. (.> · 
.S. waste charact~tizat.iotl< •··· . . ··.· . .:/.\>:::+.;:. 

Data not available fofr~~iew. 

Roundl 
Groundwater: 
No Groundwater Samples 
Collected. 
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Table 6.10.2 
Summary of AOC 670 Investigations 

Charleston Naval Complex, Charleston, South Carolina 

Date 
2001 

Description/ Samples/Locations 
· i•Round2 
<< Soil: .. . ·· 

: <6 $,urface soil samples (0 to 1 foot) 
(670SB072 - 670SB076): SVOCs 

· (670SB077): Arsenic and Lead 

Rdund2 
Groundwater: 
No.Groundwater Samples 
Collected. 

Nature and Extent of Contamination 

Approximately 115 sample locations associated with AOC 670 were evaluated for the presence 

of contaminants between 1995 and 2001. Of these 115, approximately 2 sample locations 

associated with AOC 670 are within the boundaries of Drainage Basin 51-H. Surface, and 

subsurface samples were collected and analyzed for various constituents in order to delineate the 

nature and extent of potential contamination at the site. Of particular interest were detections of 

Arochlor-1254, Arochlor-1260, aluminum, antimony, arsenic, BEQs, beryllium, thallium, and 

• TPH in soil. Based on analytical results, a CMS was recommended for surface soil at AOC 670. 

• 

6.10.2 Storm Water Effiuent Evaluation 

A storm water effluent sample was collected at manhole 51H on March 2, 2002 to determine if 

constituents are migrating from the SWMUs/AOCs associated with Drainage Basin 51-H to 

Shipyard Creek. Analytical detections for sample EFF063 are presented in Table 6.10.3. 

Catch 
Basin/ 

Drainage Manhole 
Basin ID Samele ID 

51-H 51-H EFF063 

Table 6.10.3 
Storm Water Emuent Sampling Results 

Drainage Basin 51-H 

Concentration 

Screening Value (f:!g/L~ 
Chronic 

Saltwater 
Reference Screening 

Parameter ~!!!;) Concentration Value 

J\luminum 140 3,277.67 NL 

Barium 7.60 60.31 NL 

Ca1Cium* 42,000 53,455.56 NL 

Copper 3.80 41.98 2.90 

Iron 670 4,134.44 NL 
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Potential 
COPCs 

No 

No 

No 

No 

No 
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Table 6.10.3 
Storm Water Effiuent Sampling Results 

Drainage Basin 51-H 

Screening Value (µg/L) 
Chronic 

Saltwater 
Reference Screening 

Parameter 
Concentration 

(µg/L) Concentration Value 

Magnesium* 

Manganese 

Potassium* 

·· s6dium* 
Vanadium 
: =·.·.· 

Ziric, 

28,000 

'140 

13,000 

;170,000 

2.20 

38 

49,255.56 NL 

74.52 NL 

23,678.89 NL 

395,333.33 NL.·· 

15.59 NL 

307.83 : .··86····. 

Potential 
COPCs 

No 

Yes 

No 

.\No, 

No 

>:No 

* = Parameter is considered an essential nutrient; therefore, it will not be evaluated as a potential COPC. 

• 6.10.3 Pathway Evaluation 

• 

The data collected during the investigative activities summarized above were used to evaluate 

the contaminant migration pathway scenarios described in Section 2.1.2 to determine the 

applicability of each scenario to Drainage Basin 51-H. Based on the available data present for 

Drainage Basin 51-H, the Zone J data evaluation resulted in three possible outcomes. Table 

6.10.4 summarizes the migration pathway scenarios. 

Scenario 

la 

lb 

le 

ld 

Table 6.10.4 
Storm Water Contaminant Migration Pathway Scenario Summary 

Drainage Basin 51-H 

Pathwa Descri tion 

waste-+catch .basin-tstorm water drain~~~; pipeline-+ Zone J 

waste in sheet flow-tcatch basin-tstorm water drainage 
pipeline-tZone J 

·storm water dra~nage pipeline intercepting contaminated 
groundwater (in!iltration)-tZone J · 

cross connect exists from the sanitary sewer system to the 
storm sewer s stem -tZone J 

6.80 
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Scenario la evaluates the direct release of waste into a catch basin which subsequently travel 

through the stonn water drainage pipeline into Zone J water bodies. No releases impacting the 

stonn water sewer system within the boundaries of Drainage Basin 51-H were discovered during 

review of environmental incident reports that were maintained by the fonner CNSY 

environmental office (Code 106) between the time period from 1982 until base closure in 1996, 

and EBS reports prepared for property transfer. Therefore, this pathway is considered 

incomplete. 

6.10.3.2 Scenario lb 

Scenario 1 b evaluates movement of contaminants via sheet flow to catch basins, transport of 

those chemicals from catch basins to stonn water drainage pipelines and release in to Zone J 

water bodies from drainage basin outfalls. The pathway evaluation shows that within the 

drainage basin at least 1 of 22 catch basins are near sample locations associated with existing 

• SWMUs or AOCs. 

Comparison of the analytical results from surface soil samples near these drainage features to 

Zone H background concentrations and the ecological risk based screening criteria did not 

identify existing areas which have the potential to provide an upland source of manganese in the 

storm sewer system. 

6.10.3.3 Scenario le 

Scenario le evaluates storm water drainage pipeline intercepting contaminated groundwater 

(infiltration) which discharges to Zone J water bodies. Potential COPCs were identified if 

constituent concentrations exceeded Zone J screening criteria in the downgradient well(s) and 

were identified on both sides of a storm water sewer line. When potential COPCs were identified 

the maximum values were presented for the evaluation process. This is a conservative approach 

that will identify potentially problematic areas for a more detailed assessment, which includes 

reviewing groundwater flow patterns to see if localized groundwater depressions are present, 

• which could indicate an area where infiltration is occurring, long term trends in the data sets, 
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data from surrounding well points, etc. There was no groundwater data collected within 

Drainage Basin 51-H or associated with AOC 670 to review; therefore, this pathway is 

considered incomplete. 

6.10.3.4 Scenario ld 

Scenario ld evaluates if cross connects exists between the sanitary and storm sewer systems, 

thereby identifying a possible pathway for waste to enter Zone J water bodies. Information 

obtained from the Davis and Floyd Study and the Zone L RFI Report indicates that there are no 

cross-connects present in Drainage Basin 51-H. 

6.10.4 Summary of Potential COPCs 

There are no potential COPCs for Drainage Basin 51-H due to a lack of an upland terrestrial 

source identification . 
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6.11 Drainage Basin 52 

Drainage Basin 52 encompasses approximately 46 acres within Zone G, located on the southeast 

section of the CNC. Land cover within the drainage basin consists of approximately 73% 

unpaved surfaces (i.e., mostly grass), 15% paved surfaces, and 12% buildings. Storm water 

runoff within the basin is directed to a series of open drainage ditches eventually discharging to 

Shipyard Creek. 

Figure 6-11 illustrates the area encompassing Drainage Basin 52 and associated RCRA sites, 

storm water effluent locations and storm water drainage features. 

6.11.1 Potential Source Areas 

A review of the listing of sites in Appendix A of the Part B permit indicates that there are six 

SWMUs/AOCs that are partly or completely within the boundary of Drainage Basin 52. These 

potential source areas include SWMU 8 (former Oil Sludge Pits), AOC 633 (Electrical 

Substation, Building 451C), AOC 634 (former Flammable Materials Storage Area), AOC 636 

(Torpedo Magazine), AOC 637 (Dump Area), and AOC 706 (Area Behind Building 246). 

AOCs 634, 637 and 706 are located completely within Drainage Basin 52; however, SWMU 8, 

AOC 633 and AOC 636 transcend the boundary of Drainage Basin 52 along the north side where 

it extends into Drainage Basins 43 (AOC 633), 44 and 45 (SWMU 8 and AOC 636). Table 

6.11.1 outlines the status of each site. 

SWMU/AOC 

SWMUS 

AOC633 

AOC634 

AOC636 

AOC637 

AOC706 

Table 6.11.1 
Drainage Basin 52 SWMUs/AOCs 

Charleston Naval Complex, Charleston, South Carolina 

Site Name RCRA Permit Status 

Oil Sludge; Pit RFI Complete, J¥ complete 

Substation RFI Complete, IM Pending, Proposed NFA 

Flammable Material Storage RFI CompICte. Pr:6J'osCd NFA 
Torpedo Magazine RFI Complete, IM Complete 

Dump Area RFI Complete 

Area Behind Building 246 RFI Complete, Proposed NF A 
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These sites were combined into one investigation due to their close proximity and their potential 

for similar COPCs. SWMU 8 and AOC 636 are located in an area bound by Hobson A venue to 

the north, Dyess Avenue to the south, Brumby Street to the west, and the Building X-10 

compound (AOC 642) to the east. The SWMU 8 area contained three unlined pits, which were 

used to dispose of oil sludge from 1944 to 1977. The pits have since been filled. The area is 

currently gravel paved parking area. AOC 636 is the former torpedo magazine where subsurface 

disposal of unused torpedoes and munitions allegedly occurred prior to 1944. The AOC 636 area 

was primarily marshlands at the time. This area has since been filled with dredged materials. 

Currently, the AOC 636 area contains Building 161 and asphalt paved parking lot. 

An IM, completed at SWMU 8/AOC 636 by the DET in September 1999, was performed to 

delineate soil contamination boundaries, remove the source of contamination from the area, and 

ascertain the potential for unexploded ordnance remaining in the area. The removal action 

resulted in the excavation of 26,533 tons of waste oil contaminated soil, the recovery of 50,000 

gallons of free product, and the determination that unexploded ordnance was not a threat in the 

area. 

Previous Investigations 

A summary of investigative activities performed at SWMU 8/AOC 636 is presented in Table 

6.11.2, which contains the date of the activities, number of soil and shallow groundwater samples 

collected, sample locations and analytical methods performed during each phase of the 

investigation. Detailed discussions and results are presented in the Draft Zone G RFI Report 

(EnSafe, 1998) and Draft Zone G RFI Addendum Report (EnSafe, 1999) . 
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Table 6.11.2 
Summary of SWMU 8/AOC 636 Investigations 

Charleston Naval Complex, Charleston, South Carolina 

Date Description/Samples/Locations 

1982 

1993 

1996-2000 

Completed to.assess potential site 
hazards. Data not available for 
evaluation. 
Site investigation of soil and 
groundwater. 

Soil: 
31 surface borings (0 to 1 foot) 
16 subsurface borings (3 to 5 
feet) 
(S08B01 - S08B31): voes. 
SVOCs, metals, and 
pesticides/PCBs 
(5 duplicates collected for same 
parameters) 
Site investigation of soil and 
groundwater 

Roundl 
Soil: 
12 surface borings (0 to 1 foot) 
5 subsurface borings(~ to 5 feet) 
(008SB01 -.008SB03):VOCs, 
SVOCs,metals, pestlcides/PCBs, 
. propellants/explosives, and 
cyanide .. . .. 
(636SBQ01 .:,· 636SBoQ9): Voes, 
SVOCs, metals; peStidcie~CBs, 
al1d propellin.tS/explosi\ies 
( 1 duplicate oollected fqr yocs, 
.SVOCs~meQils.pesti1;1ides/PCBs, 
herbicid~s, dioxins, OP· 
pesticides, cyanide, and 
hexaclu'ome) 

1996-2000 Round 2 
Soil: 
5 surface borings (0 to 1 foot) 
2 subsurface borings (3 to 5 feet) 
(636SB010 - 636SB014): 
SVOCs, metals, and 
pesticides/PCBs 

199&-2000 Round 3 
Soil: 
3 surface borings (0 to 1 foot) 
2 subsurface borings (3 to 5 feet) 
(636SB015 - 636SB017): 
SVOCs, metals, hydrazine, TOC, 
and SPLP metals 

6.85 

Groundwater: 
6 shallow wells 
(008001 -008006): voes. 
SVOCs, metals, and 
pesticides/PCBs 
( 1 duplicate collected for same 
parameters) 

Roundl 
Groundwater: 
6 shallow wells 
(008001- 008006): voes~ 
SVOCs; metals, and · 
pestieides/PCBs 

1 additional shallow well 
installedf1996) .. 
(636001): voes. sv-OCs, 
metiils,'nydrazine, eil.)lo$ives, ·· 
and ~ticides/PCBs · · 

Round2 
Groundwater: 
7 shallow wells 
(008001 - 008006 and 636001): 
YOCs, SVOCs, metals, 
hydrazine, explosives, and 
pesticides/PCBs 
Round.3· 
Groundwater: 
7 shallow wells 
(008001- 008006 and 636001): 
VOCs~SVOCs, metals, 
hydrazine, explosives, and 
pesticides/PCBs 
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Table 6.11.2 
Summary ofSWMU 8/AOC 636 Investigations 

Charleston Naval Complex, Charleston, South Carolina 

Date Description/Samples/Locations 

1996-2000 Round4 
Soil: 
3 surface borings (0 to l foot) 
2 subsurface borings (3 to 5 feet) 
(636SB018 - 636SB020): metals 

Round4 
Groundwater: 
7 shallow wells 
(008001 - 008006 and 
N636001): voes, svocs, 
metals, hydrazine, explosives, 
and pesticides/PCBs 

1996-1999 ·· Removal of visible oil sludge, N"o subsurface samples. were 
. ·.·· · . . . .· . heavily contaminated .sClil, · ·• · :coUected to determine if 

···· .) >·,;',),, pipelines;.1mdfreepr()(iuct , , · · ··•contalDinants ass0ciated with oil 
· ••.•· :: · · · (~WMµ 8) and in}'.est~ga.te)\OC · wa,st~ were. present .. 

:· < '· · " '63~ for ~tuied explo~i:V~ arid· · 
, ' , • . .) ..: · •·•···· PJ:C>~ilants. The, obj~tive 9f ;·.· · 

·.•:··· .. :······:•:·········•·····••i:o~:;:;;:~:~~:~~•·sWMl1 
·· · · ' \t~ ~~omplished. H9~evbf, it 

. ·w~ notdetermined if re8idual 
con,!amination remaillSJn ~e 
subsurface. 

2001-2002 Site investigation of soil and 
groundwater. 

2001 Round 1 
Soil: 
5 subsurface borings (3 to 5 feet) 
(636SB024 - 636SB027): Metals 
(636SB028): Metals and 1,1,2,2-
PCA 

.. ··~~~~··.1.;·::,g:K:f1 2 
· ·· · ····.•.··.· .. }'.yJ,<!;,'\i·;;.·'.~~J~.t~<?H;~amples CoJlJ.«ted';.~;<' 

2002 Round3 
Soil: 
No Soil Samples Collected. 

Round 1 
Groundwater: 
2 shallow wells 
(FDS02A, FDSOSB): voes, 
SVOCs, general chemistry 

~-&)'~~· 
/'.'(~36001): General chemistry 

Round3 
Groundwater: 
4 shallow wells 
(008001, 008004-008005, 
636001): General chemistry 

Nature and Extent of Contaminants 

Approximately 68 sample locations associated with SWMU 8/AOC 636 were evaluated for the 

presence of contaminants between 1993 and 2002. Of these 68, approximately 13 locations are 

within the boundaries of Drainage Basin 52. Surface, subsurlace and groundwater samples were 

collected and analyzed for various constituents in order to delineate the nature and extent of 
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potential contamination at the site. Of particular interest were detections of arsenic, BEQs, 

chromium and thallium in soil; and antimony, barium, bis(2-ethylhexyl)phthalate, and thallium 

in groundwater. Based on the analytical results and the human health risk assessment for the 

combined site, a CMS was recommended for both soil and shallow groundwater at SWMU 

8/AOC 636. Based on the analytes detected and the overall groundwater flow in the area, it was 

also recommended that the groundwater CMS investigation include AOC 637 and SWMU 9. 

6.11.1.2 AOC 633 
Site Description and History 

AOC 633 is located near Building 451C, an electrical substation built in 1943. The building is a 

block structure with a concrete roof and floor, several steel enclosures on concrete slabs, and 

foundations from earlier buildings. Several high voltage switches, breakers, and transformers are 

located in the two-room block structure. Several large PCB releases have been documented from 

this site . 

Previous Investigations 

A summary of investigative activities performed at AOC 633 is presented in Table 6.11.3, which 

contains the date of the activities, number of soil and shallow groundwater samples collected, 

sample locations and analytical methods performed during each phase of the investigation. 

Detailed discussions and results are presented in the Draft Zone G RFI Report (EnSafe, 1998) 

and Draft Zone G RFI Addendum Report (EnSafe, 1999). 

Activity 
RFI (EnSafe) 

Table 6.11.3 
Summary of AOC 633 Investigations 

Charleston Naval Complex, Charleston, South Carolina 

Date 
1996 -
1999. 

Description/Samples/Locations 
Site investigation of soil. · 

Round I 
Soil: 
7 surface borings (Oto 1 foot) 
S su))surfacesoil(3to S feet) 
(633SB001 - 633SB007): 
Pesticides/PCBs 
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Table 6.11.3 
Summary of AOC 633 Investigations 

Charleston Naval Complex, Charleston, South Carolina 

Date 
1996-
1999 

1996-
1999 

Description/Samples/Locations 
Round2 
Soil: 
3 surface borings (0 to 1 foot) 
3 subsurface borings (3 to 5 
feet) 
(633SB008 - 633SB010): 
Pesticides/PCBs 
Round3 
Soil: 
10 surface borings (0 to 1 foot) 
10 subsurface borings (3 to 5 
feet) 

. (633SB011): Pesticides/PCBs 
. ·· (633SB012): SPLP metals, 

TOC, and metals 
(633SB013 - 633SB020): 
Metals and pesticides/PCB s 
(633SB021): PCBs 

Round2 
Groundwater: 
No Groundwater Samples 
Collected. 

Round3 
Groundwater: 
No Groundwater Sam.pl~ 
Collected. · ' .· 

• Nature and Extent of Contaminants 

• 

Approximately 20 sample locations associated with AOC 633 were evaluated for the presence of 

contaminants between 1996 and 1999. Of these 20, approximately 16 locations are within the 

boundaries of Drainage Basin 52. Surface, and subsurface samples were collected and analyzed 

for various constituents in order to delineate the nature and extent of potential contamination at 

the site. Due to the presence of high voltage equipment in the two room block structure and 

documented releases at the site, Arochlor-1260 was of particular concern; however, based on the 

analytical results and the human health risk assessment for the site, no further action was 

recommended for AOC 633. 

6.11.1.3 AOC 634 
Site Description and History 

AOC 634 is located at Building 1814, a former flammable materials storage facility. Built in 

1977, Building 1814 was used until 1992 to store small (less than one gallon) containers of 

flammable material. The building is no longer used, and the 1995 RCRA Facility Assessment 

(RFA) cited that the roof of the building and the building's surrounding chain link fence have 

been removed. Paint and flammable materials were stored at this facility. 
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Previous Investigations 

A summary of investigative activities performed at AOC 634 is presented in Table 6.11.4, which 

contains the date of the activities, number of soil and shallow groundwater samples collected, 

sample locations and analytical methods performed during each phase of the investigation. 

Detailed discussions and results are presented in the Draft Zone G RFI Report (EnSafe, 1998) 

and Draft Zone G RF/ Addendum Report (EnSafe, 1999). 

Activity 
RFI (EnSafe) 

RFI (EnSafe) 

Table 6.11.4 
Summary of AOC 634 Investigations 

Charleston Naval Complex, Charleston, South Carolina 

1996-
1999 

Descrietion/Samples/Locations 
Site soilin\'.¢$tigation;· 
Round1( . · 
Soil: >< ; • .. l .) .· •· • ·.< 
3 surface'botings (Qto 1 foot) : 
3 · subsu.rfade; parings. (3 tC> S · · 
feet) (634s:aoo1 - · . . 
634SBQb3): Voes, metals 
Round2 
Soil: 
3 surface borings (0 to 1 foot) 
2 subsurface borings (3 to 5 
feet) 
(634SB004 - 634SB006): 
metals, TOC, and SPLP metals 

Roundl 
Ground\Vater: . . .. 
No.Groundwater Samples 
Collected. · · 

Round2 
Groundwater: 
No Groundwater Samples 
Collected. 

Nature and Extent of Contaminants 

Approximately 6 sample locations associated with AOC 634 were evaluated for the presence of 

contaminants between 1996 and 1999. All sample locations are within the boundaries of 

Drainage Basin 52. Surface and subsurface samples were collected and analyzed for various 

constituents in order to delineate the nature and extent of potential contamination at the site. Of 

primary interest were detections of arsenic and beryllium exceeding their respective RBCs in 

surface soil. Although levels were in excess of RBC values, the concentrations present were 

below established background levels for these compounds. Consequently, arsenic and beryllium 

were eliminated as potential contaminants of concern and no further action recommended for 

AOC 634 . 
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AOC 637 is a former burning dump located between Dyess Avenue and Bainbridge A venue 

directly south of SWMU 8 and AOC 636. The area was used from the late 1940s to the early 

1950s. Although no spills or releases were documented at this site, the burning and burial of 

wastes supports the possibility that contamination exists at the site. No visible evidence of the 

past disposal remains, as the area has since been filled with dredged spoil, and the area is gravel 

covered parking area. 

Previous Investigations 

A summary of investigative activities performed at AOC 637 is presented in Table 6.11.5, which 

contains the date of the activities, number of soil and shallow groundwater samples collected, 

sample locations and analytical methods performed during each phase of the investigation. 

Detailed discussions and results are presented in the Draft Zone G RF! Report (EnSafe, 1998) 

and Draft Zone G RF! Addendum Report (EnSafe, 1999) . 

Activity 
RFI (EnSafe) 

RFI (EnSafe) 

Table 6.11.5 
Summary of AOC 637 Investigations 

Charleston Naval Complex, Charleston, South Carolina 

Date 
·.f99.6·~ 

.· L998 

1996-
1998 

Description/Sameles/Locations 
Site,:~P. ~~~groundwater ' : >.'... ' · , , · · , i}.? :; ;": ' 

.· iJ1Ve$,Ala#C~1l~: . , . : >: ' . <::::" 

RoufliJ:~?:r: ' · · .. : ., ~°'~iiii'.: . .. '· ;,t;:n:i{:}:::: 
..•.•• ' ~~'~§~~gs (Otol fq6~;~.f";~;~.~~i~.~=~;. . · ... '•:;'~:.~g<VL%'-. 

1 subs\1rt:a~borings (3 to.S· .• ··.·· , ;(§~7()01).:YOQ •. SVOCs;Jm~lli1<i?. · 
feet)\ , .. nci8~~Bs •«:r.;: "'·. 
(637~ooii637SB005): P~t, <«· · .. • .. . >• , ;;c; '"'" 

V9C~•·~~()qs, metals, '< ·· .. · 

pestic,i4~$1PCBs, cyanide, 
expl<>sives/pr()pellants, and .. 
·hydrazine'•·. 

( 1 duplicate collected for same 
pararµe~s plus dimtins. 
herbiddes;hexachrome, OP· 
pesticides) 
Round2 
Soil: 
2 surface borings (0 to 1 foot) 
1 subsurface borings (3 to 5 
feet) (637SB006 - 637SB007): 
SVOCs, metals, 
pesticides/PCBs 
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Round2 
Groundwater: 
1 shallow well 
(637001): VOCs, SVOCs, metals, 
pesticides/PCBs, and 
explosives/propellant 
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RFI (EnSafe) 

RFI (EnSafe) 

RFI (EnSafe) 
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Table 6.11.5 
Summary of AOC 637 Investigations 

Charleston Naval Complex, Charleston, South Carolina 

Date 

1996-
1998. 

1996-
1998 

1996-
1998 

2002 

Description/Samples/Locations 
(!duplicate collected for same 2 additional shallow wells installed 
parameters plus voes, (1997) 
dioxins, herbicides, (637002 - 637003): VOCs, SVoes, 
hexachrome, OP pesticides) metals, pesticides/PCBs, and 

explosives/propellant 

Round3 
Soil: 
No Soil Samples Collected. 

Round4 
Soil: 
No Soil Samples Collected. 

Rounds 
Soil: 
No Soil Samples Collected. 

Round 1 
Soil: 
No Soil Samples Collected. 

(lduplicate collected for same 
parameters plus dioxins, cyanide, 
herbicides, hexachrome, and OP 
pesticides 
Routul3 
Groundwater: 
3 'slWiowwells . 
(63j0Ql - 637003): VOCs; SVQCs, 
metals; pesticideslPCBs, arid . 
explosive~propellant · 
Round4 
Groundwater: 
3 shallow wells 
(637001 - 637003): voes, SVOCs, 
metals, pesticides/PCBs, and 
explosives/propellant 
R()Wul;S . 
: >Gi?i>'ilii'ctwater: 
3 shal~o:w wells ' . . 
(6370Q1 - 637003): VOCs, SVOCs, 
.~~~/pestieides/PCBs; and 

. · explos!w~s/propellant 
Roundl 
Groundwater: 
3 shallow wells 
(637001, 637003): Metals and 
general chemistry 
(637002): General chemistry 

Nature and Extent of Contaminants 

Approximately 10 sample locations associated with AOC 637 were evaluated for the presence of 

contaminants between 1996 and 2002. All sample locations are within the boundaries of 

Drainage Basin 52. Surface, subsurface, and groundwater samples were collected and analyzed 

for various constituents in order to delineate the nature and extent of potential contamination at 

the site. Of particular interest were detections of arsenic, BEQs hydrazine, and thallium in soil; 

and barium, benzene, hydrazine and thallium in groundwater. Based on the analytical results and 
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the human health risk assessment for the site, a CMS was recommended for both soil and 

shallow groundwater at AOC 637. 

6.11.1.S AOC 706 
Site Description and History 

AOC 706 is located behind Building 246, the fonner Hazardous Waste Storage and Transit 

Facility. Building 246 and its surrounding paved area were constructed in 1986. Prior to this, 

the land parcel appears to have been an open lot surrounded by trees, accessed from Bainbridge 

Avenue. 

Previous Investigations 

A summary of investigative activities perfonned at AOC 706 is presented in Table 6.11.6, which 

contains the date of the activities, number of soil and shallow groundwater samples collected, 

sample locations and analytical methods perfonned during each phase of the investigation. 

Detailed discussions and results are presented in the Draft Zone G RF! Report (EnSafe, 1998) 

and Draft Zone G RF/ Addendum Report (EnSafe, 1999). 

Activi!f 
Inti:irfm:RFA 
(Eb~~)·····; 

Closure Activities 
Report (RUST) 

RFI (EnSafe) 

Table 6.11.6 
Summary of AOC 706 Investigations 

Charleston Naval Complex, Charleston, South Carolina 

Date 
19.87 

1996 

1996-
2000 

Descrietion/Samples/Locations 

'.i.1$~f.ltite~:2~~= ... ··· >>.•· .. ;·· .. • .. 

·reY~~'.'Vf'··:.: ···• 
Site soil investigation to delineate 
contamination boundaries. Data 
not available for review. 
Sl~0~~4ri,d.groµQd\Vater 

i!~r·.· . 
.tQ~Uff~~·borings (Oto. J. fpot) 
3 S.'11'-~.iirfac~ bori11gs (3 fo 5ieet) 
(766,s~p()t• ~. 7o6s:eoo2): voes. 
SVpg,·ifietals,•.PesticideslPCBs, 
cyanide•·. 
(79()S:a()()3 ..: 706SB010): voes. 
SVOCs; ltletals, pesticides/PCBs 
(ld#plica~·coUected for same 
paraII1etefs ·plus herbicides, OP 
peSticides, dioxins, and 
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Activity 

RFI (EnSafe) 

RFI (EnSafe) 

RFI (EnSafe) 

RFI (EnSafe) 

CH2M-Jones 

CH2M-Jones 
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Table 6.11.6 
Summary of AOC 706 Investigations 

Charleston Naval Complex, Charleston, South Carolina 

Date 

1996-
2000 

1996-
2000 

1996-
2000 

1996-
2000 

2002 

2002 

Description/Samples/Locations 
hexachrome) 
Round2 
Soil: 
11 surface borings (0 to 1 foot) 
10 subsurface borings (3 to 5 feet) 
(706SB01 l - 706SB012): metals 
and pesticides 
(706SB013): metals, pesticides, 
SPLP metals, and TOC 
(706SB014): metals, dioxins, 
SPLP metals, and TOC 
(706SB015 - 706SB017, 
706SB019 - 706SB020): metals, 
TOC, SPLP metals 
(706SB018): metals, dioxins, 
SPLP metals, TOC, and 
hexachrome 
(706SB021 - 706SB022): metals 
Round3 
Soll: 
No Soil·Samples Go11C¢ted. 

Round4 
Soil: 
No Soil Samples Collected. 

Rounds 
Soil: .. >: .. • : 

~o Soil Samples <;#lt¢ctC:cJ.; 

Round 1 
Soil: 
No Soil Samples Collected. 
R(Jitnd 2 . . •<'; . 
·s.9ilJ ... :>:>•··· ....•. 

· No Soil Samples CoU~ted. 

Round2 
Groundwater: 
1 shallow well 
(706001): metals and SVOCs 

·Round3 
:Groundwater: 
l shallow well . T< . 
(706001): metals :and'svoc~ 
Round4 
Groundwater: 
1 shallow well 
(706001): metals and SVOCs 
Rounds ·· ········· ···· ····· 

................... , 

Groundwater:• : : > : .•. > 
1 shallowwelt :·/···· · ; \.:. 
(706001): metals and $YOC$.: · 
Round 1 
Groundwater: 
(706001): General chemistry 
Round2 ·. ·· 
Groundwater:.· " .. .. 

· · (706001): General ch~triistrr: • > ' · · · 

Nature and Extent of Contaminants 

Approximately 22 sample locations associated with AOC 706 were evaluated for the presence of 

contaminants between 1996 and 2002. All sample locations are within the boundaries of 

Drainage Basin 52. Surface, subsurface and groundwater samples were collected and analyzed 

for various constituents in order to delineate the nature and extent of potential contamination at 

the site. Of particular concern were detections of barium and thallium in shallow groundwater. 
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Based on the analytical results and the human health risk assessment for the site, a CMS was 

recommended for shallow groundwater at AOC 706. 

6.11.2 Storm Water Effluent Evaluation 

Five storm water effluent samples were collected to determine if constituents are migrating from 

the SWMUs/AOCs associated with Drainage Basin 52 into Shipyard Creek. Along with storm 

water pipelines, a series of drainage ditches is associated with Drainage Basin 52. In order to 

characterize runoff from upland SWMUs/ AOCs into the drainage ditches, multiple storm water 

effluent samples were collected, as well as a sample from a manhole that discharges to the 

ditches (Figure 6-11). Samples were collected at Ditch-52-North, Ditch-52-East, and Ditch-52-

South on February 7, 2002; and at manhole 52/1, and Ditch-52-West on March 2, 2002. 

Analytical detections for samples EFF064 through EFF069 are presented in Table 6.11.7. 

Drainage 
Basin 

52 

Catch 
Basin/ 

Manhole 
ID 

5211 

Sample ID 

·EFF064. 

Table 6.11. 7 
Storm Water Emuent Sampling Results 

Drainage Basin 52 

Concentration 

Screening Value (pg/L) 

Reference 

Chronic 
Saltwater 
Screening 

Parameter <e(IL> Concentration Value 

Aluminum 220 3J,77.67 NL 

Barium 20 60.31 NL 

Calcium* 20,QOO 53,455.56 NL 

Chromium 2.00 13.00 50 

Copper S.80 :41.98 2.90 

Iron 580 4,134.44 NL 

Lead 3.10 33.63 8.50 

Magnesium* 3,800 49,255.56 NL 

Manganese 32 74.52 NL 

Potassium* 2,300 23,678.89 NL 

Selenium 5.60 NL 71 

Sodium* 33,000 395,333.33 NL 

Vanadium 2.40 15.59 NL 

6.94 

Potential 
COPC 

>·:No;<};•:· 

No 

·No·.:·;';>:, 

No 

No 

No 

No 

No 

No· 

No 

No 

No 

No 
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Table 6.11.7 
Storm Water Effiuent Sampling Results 

Drainage Basin 52 
Screening Value (µg/L) 

Reference 

Chronic 
Saltwater 
Screening Potential 

Basin ID Sample ID Parameter 
Concentration 

(µg/L) Concentration Value COPC 

Ditch-52-
North 

Ditch-52-
West 

Zinc 

EFF065 . Aluminum 

Barium 

ca1¢1furi• •· • • 
Chromium 

•i··•':;:Cop~r· 
Iron 

'Ua,d· •. 

Magnesium* 
.·. . : 

·····.·····~gane~ 

Nickel 

Pcitassium * 
Sodium* 

·vana.dhun 

Zinc 

Barium 

· : :~· • .cai .. · .... ei.·.· .. •.·.•.wn ..... ·.·.·. •. * ;:-.1:;</<. --: - -

Chromium 

· ·· .... •col'per: · 
Iron 

Magnesium* 

Manganese 

Potassium* 

Sodium* 

6.95 

33 

900 

26 

40,QOO 

3.00 

i2 

790 

S.40 

4,700 

.16 

1.30 

2;500 

74,000 

S.40 

110 

26 

24;0oo 
2.60 

10 

780 

4:90 

6,900 

27 

5,800 

75,000 

307.83 

3,277.67 

60.31 

S3:,4SS.S6 

13.00 

41.98 

4,134.44 

33.63 

49,2S5.S6 

74.52 

5.14 

23,678.89 

395,333.33 

•'15;59 

307.83 

3/~.,77:67 

60.31 

53;4S5.56 

13.00 

41.98 

4,134.44 

33.63 

49,255.S6 

74.52 

23,678.89 

395,333.33 

86 No 

NL No 

NL No 

NL :No 

so No 

2.90 No 

NL No 

8.SO , No· 

NL No 

NL No 

8.30 No 

NL No 

NL No 

NL N{) 

86 No 

NL ::' . .No. 

NL No 

NL No 

so No 

2.90 No 

NL No 

8.50 No 

NL No 

NL No 

NL No 

NL No 
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ID 

Ditch-52-
East 

Ditch-52-
South 

Sample ID 

EFF067 

EFF068 
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Table 6.11.7 
Storm Water Effiuent Sampling Results 

Drainage Basin 52 

Parameter 

Vanadium 

Zirtc 

Aluminum 

Barium 

Cadmium 

·Calcium* 

Chromium 

CQpper 

Iron 

Magnesium* 

Manganese 

)?otassium* 

Sodium* 

·.Vanadium 

Zinc 

Aluminum 

Barium 

Calcium* 

~hromium 

Copper 

Iron 

Lead 

Magnesium* 

Nickel 

Potassium* 

Concentration 
(pg/L) 

6.96 

3.40 

55 

520 

·100. 

0.61 

·10.000 
1.50 

. :10 . 

510 

·· 1a·,OOO 

98 

ll,Q()O· 

260,000 

·.(ib!. 
91 

930 

44 

44,000 

.3.30. 

25 

1.000 
7.50 

18,000 

2.60 

13,000 

Screening Value (pg/L) 

Reference 
Concentration 

15.59 

307.83 

3,277.67 

60.~1·· 

1.29 

53455,5:,r ·' ..... : .. 

13.00 

4L9~.{· >: 

4,134.44 

49,2.ss:~~i. 

74.52 

23,67$:$~ 

395,333.33 

· 1s:s~'.f :::;;X:_< · 

307.83 

3,277.67 

60:31 
·.~ ... 

53,455.56 

13.QQ< 

41.98 

4,134.44 

33.63 

49,255.56 

5.14 

23,678.89 

Chronic 
Saltwater 
Screening 

Value 

NL 

.86 

NL 

· .. rm. 
9.30 

. ;.;,,:·. 

50 

~J>o:-r·.> 
•>-='· 

NL 

NL 

:·!$:>: .... ·.· 
NL 

86 

NL 

·~ 

NL 

.~q{</: 
2.90 

.Nt..• 
8.50 

NL 

8.30 

NL 

Potential 
COPC 

No 

No 

No 

Yes 

No 

No 

No 

No 

No 

No 

Yes 

No 

No 

··No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 

No 
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Table 6.11.7 
Storm Water Effiuent Sampling Results 

Drainage Basin 52 
Screening Value (l:!g/L) 

Chronic 
Saltwater 

Drainage Manhole Concentration Reference Screening Potential 
Basin ID Saml?le ID Parameter <e~> Concentration Value COPC 

Sodium* 190,000 395,333.33 NL No 

Vanadium 4.70 15.59 NL .. No 
. .,, 

Zinc 50 307.83 86 No 

Notes: 
µg/L = Micrograms per Liter 
NL = Not Listed 
* = Parameter is considered an essential nutrient; therefore, it will not be evaluated as a potential COPC. 

6.11.3 Pathway Evaluation 

The data collected during the investigative activities summarized above were used to evaluate 

the contaminant migration pathway scenarios described in Section 2.1.2 to determine the 

applicability of each scenario to Drainage Basin 52. Based on the available data present for 

Drainage Basin 52, the Zone J data evaluation resulted in three possible outcomes. Table 6.11.8 

summarizes the migration pathway scenarios. 

Table 6.11.8 
Storm Water Contaminant Migration Pathway Scenario Summary 

Drainage Basin 52 

Scenario Is Pathwa Com lete? 

la 

lb 

le 

ld 

waste-tcatch basin~stortn water drainage pipeline-tZone J 

waste in sheet flow-tcatch basin-tstorm water drainage 
pipeline-tZone J 

storm water drainage pipeliileiiltercepting. contaminated 
groundwater (infiltratipn)-tZon~J 

cross connect exists from the sanitary sewer system to the 
storm sewer s stem -+Zone J 

6.11.3.1 Scenario la 

No .. 
No 

No. 

No 

Scenario la evaluates the direct release of waste into a catch basin which subsequently travel 

through the storm water drainage pipeline into Zone J water bodies. No releases impacting the 
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storm water sewer system within the boundaries of Drainage Basin 52 were discovered during 

review of environmental incident reports that were maintained by the former CNSY 

environmental office (Code 106) between the time period from 1982 until base closure in 1996, 

and BBS reports prepared for property transfer. Therefore, this pathway is considered 

incomplete. 

6.11.3.2 Scenario lb 

Scenario 1 b evaluates movement of contaminants via sheet flow to catch basins, transport of 

those chemicals from catch basins to storm water drainage pipelines and release in to Zone J 

water bodies from drainage basin outfalls. Open culverts discharging to a drainage ditch leading 

to the outfall were also considered under this scenario evaluation. The pathway evaluation 

shows that within the drainage basin, an open culvert/drainage ditch is near sample locations 

associated with existing SWMUs or AOCs. 

• Comparison of the analytical results from surface soil samples near these drainage features to 

Zone G background concentrations and the ecological risk based screening criteria did identify 

three sample locations which have the potential to provide an upland source for contaminants 

consistent with EFF064 through EFF069 for entry into the storm sewer system. Sample location 

706SBO 15 with an exceedance of manganese (832 mg/kg) is bound by non-detects; therefore, it 

will not be considered a potential storm water effluent source for contamination. A summary of 

the remaining evaluation is provided in Table 6.11.9. 

• 

Catch 
Basin Sample ID 

Open Ditch 706SBOH 

Open Ditch 706SB018 

Notes: 

Table 6.11.9 
Drainage Basin 52 

Scenario lb Catch Basin Evaluation 
Charleston Naval Complex, South Carolina 

Concentration 
Surface Soil COPCs <&*> 

•BanUtn 208 
.·Manganese 575 

Barium 119 
Manganese 431 

= Background Concentration 
=Milligrams per kilogram 

Screening Distance to 
Value (mg/kg) Ditch# 

102 (BKG) 
2feet 

326 (BKG) 
102 (BKG) 

3 feet 
326 (BKG) 

BKG 
mg/kg 
# = COPCs not detected within 50-foot radius of catch basin will be further characterized to reduce uncertainty 
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Evaluation of surface soil data to determine possible upland terrestrial source identification with 

EFF064 COPCs revealed that barium, and manganese were detected in surface soil above 

screening criteria at locations within 3 feet of the drainage ditches associated with Drainage 

Basin 52. However, storm water effluent sample EFF066 (Ditch-52-South) was collected down 

gradient of the other storm water effluent sample locations and at the point all the drainage 

ditches converge to discharge to Shipyard Creek. Storm water effluent sample EFF066 did not 

have any screening value exceedances; therefore, an upland soil linkage is not established for 

Drainage Basin 52. 

6.11.3.3 Scenario le 

Scenario le evaluates storm water drainage pipeline intercepting contaminated groundwater 

(infiltration) which discharges to Zone J water bodies. Potential COPCs were identified if 

constituent concentrations exceeded Zone J screening criteria in the down gradient well(s) and 

were identified on both sides of a storm water sewer line. When potential COPCs were identified 

• the maximum values were presented for the evaluation process. This is a conservative approach 

that will identify potentially problematic areas for a more detailed assessment, which includes 

reviewing groundwater flow patterns to see if localized groundwater depressions are present, 

which could indicate an area where infiltration is occurring, long term trends in the data sets, 

data from surrounding well points, etc. All rounds of groundwater data collected within 

Drainage Basin 52 were reviewed. The preliminary evaluation did not identify any groundwater 

contaminated with identified COPCs from Table 6.11.7 intercepting the storm water drainage 

pipeline within Drainage Basin 52. 

• 

6.11.3.4 Scenario ld 

Scenario Id evaluates if cross connects exists between the sanitary and storm sewer systems, 

thereby identifying a possible pathway for waste to enter Zone J water bodies. Information 

obtained from the Davis and Floyd Study and the Zone L RFI Report indicates that there are no 

cross-connects present in Drainage Basin 52 . 
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There were no potential storm water effluent COPCs identified for Drainage Basin 52 that 

require further characterization. Storm water effluent sample EFF066 (Ditch-52-South) is the 

most down gradient storm water effluent sample collected from the drainage ditches associated 

with Drainage Basin 52 and is located at the convergence of all the ditches prior to discharging 

to Shipyard Creek. There were no potential storm water effluent COPCs identified for storm 

water effluent sample EFF066 . 

6.100 
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Drainage Basin 52-A encompasses approximately 33 acres within Zone G in the southwest 

section of the CNC. Land cover within the drainage basin consists of approximately 65% 

unpaved surfaces (i.e., mostly grass), 15% wetlands, 15% paved surfaces, and 5% buildings. 

Most storm water runoff within the drainage basin is directed to a storm sewer pipeline with six 

catch basins and a series of drainage ditches that discharge to Shipyard Creek via a concrete 

culvert. 

Figure 6-12 illustrates the area encompassing Drainage Basin 52-A and associated RCRA sites, 

storm water effluent locations and storm water drainage features. 

6.12.1 Potential Source Areas 

A review of the listing of sites in Appendix A of the Part B permit indicates that there are two 

SWMUs/AOCs that are partly or completely within the boundary of Drainage Basin 52-A. The 

• sites are listed in Table 6.12.1, along with their current status. SWMU 3 is located completely 

within SWMU 24 and Drainage Basin 37-B; however, one sample is located with Drainage 

Basin 52-A and was included in this evaluation. The boundary of SWMU 11 transcends the 

boundary of Drainage Basin 52-A along the north side where it extends into Drainage Basin 37-

B, to the west side where it extends into Drainage Basin 53, and to the east where it extends into 

Drainage Basin 35. SWMU 11 is located completely within Drainage Basin 52-A. 

• 

SWMU/AOC 

SWMU3 

SWMU 11 

SWMU24 

Table 6.12.1 
Drainage Basin 52·A SWMUs/AOCs 

Charleston Naval Complex, Charleston, South Carolina 

Site Name 

Pesticiae Mixing Area 

Caustic Pond 

Waste Oil Reclamation Facility 
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SWMU 3 is an approximately 50 by 30 foot area where the former Building 42-A was located. 

The building was a shed where pesticides were mixed prior to 1971. Equipment for spraying and 

mixing pesticides was reportedly rinsed on the ground outside, with the rinsate allowed to 

infiltrate the soil. During the 1982 Confirmation Study (Geraghty and Miller, 1982), a portion of 

the area surrounding the slab for Building 42-A was also noted to be devoid of vegetation. This 

once bare area is now covered with grass. The northwest wall of Building 249 was constructed 

later over a portion of the area concern. SWMU 3 is located adjacent to SWMU 24 in the 

western portion of Zone G. 

An IMS, completed at SWMU 3 by the Navy DET in 1998, was performed to remove 

approximately 22 cubic yards of pesticide-contaminated soil and properly abandon well 

003GW003. Confirmation samples were collected from eight locations . 

Previous Investigations 

A summary of investigative activities performed at SWMU 3 is presented in Table 6.12.2, which 

contains the date of the activities, number of soil and shallow groundwater samples collected, 

sample locations, and analytical methods performed during each phase of the investigation. 

Detailed discussions and results are presented in the Draft Zone G RCRA Facility Investigation 

Report (EnSafe, 1998) and Draft Zone G RCRA Facility Investigation Addendum Report 

(EnSafe, 1999) . 
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Table 6.12.2 
Summary of SWMU 3 Investigations 

Charleston Naval Complex, Charleston, South Carolina 

Date Description/ Samples/Locations 
1996 ~1999 Site investigation of soil a11d groundwater. . . 

1996- 1999 

1996:. 19.99 

Rou~l 
Soil: 
10 surface borings (0 to lJoot) 
9 subsurface borings.(3 to 5 feet) 
(OOJSB()()1): cyanide; metals,,: 
pesticide/PCBs, SVOCs, alld()P pesticides 
(003S.BOQ2 and 003SB003): 'Cyanide, 
nietals, pesticides/PCBs, and Qppesticides 

. (003SBOQ4~ 003SBOlO): metals,·.· 
pesti~kles/PGBs, arid OP pesticides 
( 1 dtipHcate collected for herbicides, 
pestiddCs/PCBs, SVOCs,VOCs, cyanide, 
hexacbro)Ile, dioxins, metals, and OP 
pe&tiCides) 
Round2 
Soil: 
9 surface borings (0 to 1 foot) 
10 subsurface borings (3 to 5 feet) 
(003SB011 - 003SB013): pesticides/PCBs 
(003SB0014): SPLP pesticide/PCBs and 
TOC 
(003SB0015 -003SB020): pesticides 
RouniJJ. 
Sclil: . . 
·No Sqil Sainples Cqllected~. 

1996 - 1999 Round 4 
Soil: 
No Soil Samples Collected. 

1996- 1999 Round S 
Soil: 
No Soil ·samples Collected. 
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Round1. 
Grourid.w.ater: ·· 
3 shallow\\'ells . , , .. 
(003001 ~003003):Cherbicides, 
metals,·op.pegticid~"and 
pestic~deSiPC~s;';'" ' : ·. . 
(1 duplicate,col1Cbt~~<Hor 
.herbicides,•pesti.tideS/PcBs. 
SVOCsiVOC$::c';C'yanid~· 

::. .. :·.·<.;.~: >;.· ·~·\·., :·.:/··'':. ,.:' 
hexacfuofue{'dit;>xj;riS; metals, and. 
OPpes9~id~),.:h:;;,1·:·• 

. ;'<·. ·:~b''. 
. ,;'..<:-'~;: 

Round2 
Groundwater: 
3 shallow wells 
(003001-003003): metals and 
pesticides 
(1 duplicate collected for same 
parameters) 

~~~~~;~i~~>·: . 
{OQ30014iQQ3 
:p~tl~f :~r 
(1 d);ig, , '.c;QI, _;.for same 

, par~~~):·~ ''~Uff'.', 
Round4 
Groundwater: 
3 shallow wells 
(003001- 003003): metals and 
pesticides 
(1 duplicate collected for the same 
parameters) 
Rounds 
Groundwa~i;:. ·.· ... 
3 shanbw'welis" .. 
(003Q01,~00~003): metals, 
SVOC$, and;VQCs 
( 1 duplicate collected for the same 
parameters) 
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Table 6.12.2 
Summary of SWMU 3 Investigations 

Charleston Naval Complex, Charleston, South Carolina 

Date Description/ Samples/Locations 
2001-2002 Round I 

Soil: 
16 surface soil borings (0 to 1 foot) 
(003SB021: VOCs, Pesticides, and PCBs 
(033SB022 - 003SB036): VOCs, and 
Pesticides 
16 subsurface soil borings (3 to 5 feet) 
(003SB021: VOCs, Pesticides, and PCBs 
(033SB022 - 003SB036): VOCs, and 
Pesticides 

2001-2002 . R<>und~:·· .. ,. 

2001-2002 

· S,c>u; . . . ; , ,< 
. 1'4: ,surfa~ soilb:9tirigs (Q to· l foot) 
(003SB068:---: ()0'.3s»pS)): Pesticides 
l Tsubsurf~ce soil bonngs (3 to s feet) 
<oa3SB068·'...:,()()~sB084):· Pesticides 
Round3 
Soil: 
6 surface soil borings (0 to 1 foot) 
(003SB085 - 003SB086, 003SB088 -
003SB091): Pesticides 
6 subsurface soil borings (3 to 5 feet) 
(003SB087 - 003SB092): Pesticides 

Round I 
Groundwater: 
No Groundwater Samples 
Collected. 

.Rou1¢2 ·.·•···. · 
Groundwater; · ·. . , .... 
NoGroundwateiS'1ripl~i; .. 
.Collected. · · · > · 

Round3 
Groundwater: 
No Groundwater Samples 
Collected. 

Nature and Extent of Contamination 

Approximately 60 sample locations associated with SWMU 3 were evaluated for the presence of 

contaminants between 1996 and 2002. Of these 60, 47 sample locations are within the 

boundaries of Drainage Basin 52-A. Swface, subsurface, and groundwater samples were 

collected and analyzed for various constituents in order to delineate the nature and extent of 

potential contaminants at SWMU 3. Of particular interest were detections of Aroclor-1248, 

alpha-chlordane and gamma-chlordane in surface soil and beryllium, thallium, aluminum, 

vanadium, and chromium in shallow groundwater. Based on the analytical results and the human 

health risk assessment for the site, a CMS was recommended for both soil and shallow 

groundwater at SWMU 3 . 
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SWMU 11 is located near the interchange fonned by the junction of Bainbridge A venue and 

Viaduct Road. It is currently an open space, landscaped with grass. From the early 1940s to the 

early 1970s, the site contained Building 131, acetylene plant, and settling ponds used for the 

disposal of calcium hydroxide generated as a byproduct of the production of acetylene gas. The 

settling ponds covered an area of approximately 2.75 acres. Unknown quantities of water 

saturated with calcium hydroxide were discharged into the pond, which discharged supernatant 

into Shipyard Creek. A Confinnation Study (Geraghty and Miller) of groundwater was 

perfonned in 1982; however, data were unavailable for review. 

An IMS, completed at SWMU 11 by the DET in 1997, was perfonned to excavate and dispose of 

soil in the area of a ditch and drainage culvert where calcium hydroxide was visible due to 

erosion. Visible calcium hydroxide was removed from an area approximately 30-feet by 20-feet 

by 5-feet for a total of approximately 260 cubic yards. No confinnation sampling was completed 

and excavation was based on visual observations of impacted soil. 

Previous Investigations 

A summary of investigative activities perfonned at SWMU 11 is presented in Table 6.12.3, 

which contains the date of the activities, number of soil and shallow groundwater samples 

collected, sample locations, and analytical methods perfonned during each phase of the 

investigation. Detailed discussions and results are presented in the Draft Zone G RCRA Facili'ty 

Investigation Report (EnSafe, 1998) and Draft 'Zone G RCRA Facili'ty Investigation Addendum 

Report (EnSafe, 1999) . 
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Table 6.12.3 
Summary of SWMU 11 Investigations 

Charleston Naval Complex, Charleston, South Carolina 

Description/ Samples/Locations 
Site investigation of soil and groundwater. · 

11.oundl 
Soil: 
5 surface borings (0 to Uoot) 
3 subsurface borings (3to 5 feet) . .· .· 
(011SBOOl-011SB003); Cyanide and .. · 
metals· 
(OHSBOd4 andOllSB005): Me~ ,.,. 

N.o'undl 
Groundwater: 
3 shallow wells · ·· , . 
{01lOol-01J003): metals 

~; . 

(Ol1SB002 and OUSB004 were collected,:·Y· .. · 
fotsurfaceonly)· ,< :·'' . .· · .. ··.<i~ •< 
{I diipiicate'collected·@m the surface fpt;>'' .· 
herbi.C~des. pesticides/PC:Bs. SVOCs,> , .·, F;;. >: .· ... 
V~s~ cy~de, h~xachfome, dioxins, ,,, 
metal,s, and OP pesticides) <: 

1996- 1999 Round2 
Soil: 

Round2 

6 surface borings (0 to 1 foot) 
5 subsurface borings (3 to 5 feet) 
(011SB006 and 011SB007): metals 
(011SB008 - OllSBOll): TOC and metals 

Groundwater: 
3 shallow wells 
(011001 - 011003): metals 

(01 lSBOlO was collected for surface only) 
1996 -1999 · Round3 · . ),.i· Rii'tiiid3' 

· soil: , · .. ¢~~a;•~r: 
No S0ilSamples CoUected. · 3 sh~ow \Yells 

rnf1w1 +·011.003): metais 
Round4 1996 - 1999 Round 4 

Soil: 

2001 

No Soil Samples Collected. 

·\.~:li~~f .. . (. r .• 
4 stirfa~.sc;>ilborings(Oto l foot) 

· (0ll$BOl2 - Ol 1SB015): Lead 

Round2 
Soil: 
No Soil Samples Collected. 

Groundwater: 
3 shallow wells 
(011001 - 011003): metals 

',~~itt 1i~L): voc)c~j~' 
' ·· .. ',' ,' 

Round2 
Groundwater: 
4 shallow wells 
(F0808A - F0808D): voes. and 
SVOCs 

Nature and Extent of Contamination 

Approximately 22 sample locations associated with SWMU 11 were evaluated for the presence 

of contaminants between 1996 and 2001. Of these 22, 21 locations are within Drainage Basin 

52-A. Surface, subsurface, and groundwater samples were collected and analyzed for various 
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constituents in order to delineate the nature and extent of potential contamination at the site. Of 

particular interest was the detection of lead in a single surface soil sample. A CMS was 

recommended for lead in surface soil based on the single lead detection in soil. 

6.12.1.3 SWMU 24 
Site Description and History 

SWMU 24, the waste oil reclamation facility for the CNC, consists of tanks 39-A and 39-D. 

This area is located south of Hobson Avenue and east of Wood Street. SWMU 24 was originally 

investigated under the petroleum program as part of the Fuel Distribution System (FDS) but was 

returned to the RCRA program to assess inorganics detected in the area groundwater. Tanks 39-

A and 39-D operated as waste oil settling tanks. Waste oil containing water and presumably 

other impurities was delivered to these tanks via the pipeline system. The tanks were used both 

to separate and store the water and oil phases. The wastewater was subsequently discharged to 

the sanitary sewer system . 

Previous Investigation 

A summary of investigative activities performed at SWMU 24 is presented in Table 6.12.4, 

which contains the date of the activities, number of soil and shallow groundwater samples 

collected, sample locations, and analytical methods performed during each phase of the 

investigation. Detailed discussions and results are presented in the Draft Zone G RCRA Facility 

Investigation Report (EnSafe, 1998) and Draft Zone G RCRA Facility Investigation Addendum 

Report (EnSafe, 1999) . 
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Activity 
RFI . 

Addendum .. 
·(EnSafe) 

RFI 
Addendum 
(EnSafe) 

RFI 
Addendum 
(EnSiife) 

RFI 
Addendum 
(EnSafe) 
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Table 6.12.4 
Summary of SWMU 24 Investigations 

Charleston Naval Complex, Charleston, South Carolina 

Date Description/ Samples/Locations 
1996- 1998 · Site investigation of.S,Oifand groundwater. 

1996-
1998 

1996.;... 
1998 

1996-
1998 

Roundl 
Soil:. •· . . . 
4 surface borings (O tO l foot) 
(FDSSH024 ani:IFDSSH026): Metals, 

. . pesticides/PCBs, SVOCs, VO¢s, cyanide, 
TPH.-DRO, and TPH.,GRO .. < ... 

. (FDSSH025 ruid/f'Q$$JI027)~:TPH"'.PRO 
> andTPH-ORO'fr:.:·t.i :} .. ·· ••..•.. ' . er duplicatecoll~®:f<:)tjnetals, ... ; 
· · ·pestiddes/PcBs ;·:svoekv6cs ·cyanide . . . . : . . .. . . , :· ,..,,,,,~ ,,·;,,,,; '". ' . ,. ·:' ! . ':., .·· - ' 

TPH·DRO, anli>':JJRH,-GRO) ; ' 
Round2 
Soil: 
No Soil Samples Collected 

Round3 
·soil: 
NoSoil Samples;PC>llec~. 

Round4 
Soil: 
No Soil Samples Collected 

Roundl 
Groundwater: 
4 shallow wells 
(024001-024004): Metals, 

· svocs, and voes · 
( 1 duplicate collected for same 
parameters) 

Round2 
Groundwater: 
4 shallow wells 
(024001 - 024004): Metals, 
SVOCs, and VOCs 
Round.J 
Groundwater:• 
4 shallowwells .. 
{024001'.'""024004): Metals, 
SVOCs, a1.1d VOCs 
Round4 
Groundwater: 
4 shallow wells 
(024001 - 024004): Metals, 
SVOCs, and VOCs 

RFIWork:':· · · • ~~~/2bOQ ·• Site investig~tio~td,.'tieliQeate:BEQfin':soil. 
Plan . •.;<C·~(i':f .·. > j 

f :~ace bori#~:(Sj~{t.:fodt) &jd ~. <; 
subsurface boriil.gs:(3 t9'5fee~) • .. ·. ··. . > 
(024SB001 j024$JJ@, Q24SB009{and 

024SB010):<SYQG~'.> >; .. ······• 
(024SB005 - ~S:$0Q7): M~ta:Is and 
SVOCs ...• ·... . . . . . .. 
(2 duplicates collected for m~tals and · SVOCs) . ··. . . ... ... . 

Nature and Extent of Contamination 

• Gr.oun(iwater: , ·· .... 
No Groundwater SainPles"' 
Collected. · 

Approximately 17 sample locations associated with SWMU 24 were evaluated for the presence 

of contaminants between 1996 and 2000. Of these 17, four locations are within the boundaries 

of Drainage Basin 52-A. Surface, subsurface, and groundwater samples were collected and 

analyzed for various constituents in order to delineate the nature and extent of potential 

6.108 



• 
Zone J RF/ Storm Water Effluent Evaluation Report 

Charleston Naval Complex, Charleston, SC 
Revision 1 
July 2003 

contamination at the site. According to Section 10.15.11 Corrective Measures Considerations in 

the Draft Zone G RCRA Facility Investigation Addendum Report, BEQs were considered a COC 

for soil and arsenic a COC for groundwater. However, results and conclusions were not 

available for this drainage basin evaluation. 

6.12.2 Storm Water Emuent Evaluation 

A storm water effluent sample was collected at ditch 52-A on March 2, 2002 to determine if 

constituents are migrating from the SWMUs/ AOCs associated with Drainage Basin 52-A into the 

Shipyard Creek. Analytical detections for sample EFF069 are presented in Table 6.12.5. 

Table 6.12.5 
Storm Water Effiuent Sampling Results 

Drainage Basin 52-A 
Screening Value (µg/L) 

Catch Chronic 
Basin/ Saltwater 

Drainage Manhole Sample Concentration Reference Screening Potential 
•--=B=a-si_n===-===I=D=--====-=ID .......................... P_a.ra.me.....,te.r ............ ..., __ (µm!ilg/L......,) ____ .....,c_o_n=ce=n-tr_a_ti_o_n,._..._V=al=u=e-==-=C~O.._P.c__, 

52-A Ditch 52-A Eflp069 Aluminum 570 . 3~77.67 :.i1'rJ:; .. '· , ' \No 

• 

Notes: 
µg/L 
NL 
* 

= Micrograms per Liter 
=Not Listed 

Barium 13 60.31 

Calcium* 23;000 •. 53,455.56 

Chromium 1.70 13.00 
Copper •'s.20·:····.··· ··•·<41.98 

Iron 520 4,134.44 

Lead .2.so· '33.63 

Magnesium* 2,500 49,255.56 

Manganese 'f17 74.52 

Potassium* 3,500 23,678.89 

Sodium* 14,000 395,333.33 

Vanadium 2.30 15.59 

Zinc ··· 18 307.83 

NL 

50 

No 

·.<No 
No 

NL No 

NL No 

')N'b'• 
NL No 

·~.;,,,·· No 

NL No 

: .. 86 ·No. 

= Parameter is considered an essential nutrient; therefore, it will not be evaluated as a potential COPC. 
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There were no potential storm water effluent COPCs identified for Drainage Basin 52-A that 

require further characterization; therefore, contaminant migration pathway scenarios (la through 

Id) do not require further evaluation . 
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7.0 HYDRODYNAMICS OF THE CHARLESTON HARBOR 

7 .1 Introduction 

The Zone J RF! Storm Water Effluent Evaluation Report presents a comprehensive evaluation of 

the dynamic nature of the Charleston Harbor Estuary and how it relates to the fate and transport 

mechanisms of CNC-related constituents at Noisette Creek, Shipyard Creek and the Cooper 

River. This report focuses on the hydrodynamics of Noisette and Shipyard Creeks. The 

hydrodynamics of Cooper River will be presented in the Addendum report. Section 7 will 

provide an overview of the tidal hydrodynamics based on published literature and ongoing 

studies and detailed information regarding tidal current distribution in Zone J. 

7.2 Tidal Excursion Analysis 

When a potential contaminant is released from the CNC into the water column of the Cooper 

River, it will be transported in the Cooper River in the upstream as well as downstream 

directions by the flood and ebb tide current flows. There is a net downstream transport of the 

• contaminant toward the ocean. However, the pollutants can also be carried into the Ashley River 

and the Wando River during a flood tide. While the pollutants originating from the CNC are 

being transported into the Ashley and Wando Rivers, their concentration will be significantly 

reduced because of the longer travel time, thus becoming more diluted by the ambient water. 

Contaminants from other source locations within the tidal excursion zone in the Ashley, Cooper, 

and Wando Rivers have the potential to be transported to the CNC as well. 

To determine the upstream limit of the pollutant transport in the Cooper River, Ashley River, and 

Wando River, a tidal excursion analysis was conducted. As defined in Engineering Societies 

Monographs: Estuary and Coastline Hydrodynamics, (Eagleson, 1996) the tidal excursion is the 

average distance traveled by a particle of water on the flood tide. The tidal excursion analysis 

was based on a simple linear particle tracking method in a Lagrangian sense. The spatially and 

temporally varying current field in the estuary was established by the tidal current predictions 

published by the NOAA. An average tidal condition was used for the analysis. 

• Particle tracking was started at the low slackwater or the beginning of a flood tide. The current 
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velocity field of a semidiurnal tide in the estuary can be represented by the general formula in 

Eulerian specification: 

u(x,t) = umax (x)sin( 2; &-8(x)]) 

where: t = 
x = 
ll(x,t) = 

Umax(X) = 
o(x) = 
T = 

time. 
linear coordinate. 
instantaneous current velocity, which is a function 
of space and time. 
peak current velocity at location x. 
tidal phase lag at location x. 
tidal period = 12.42 hours for M2 tide. 

The distance of travel or particulate track can be determined by simple numerical integration by 

time in a Lagrangian sense. The particle path can be defined by the following Lagrangian 

specification: 

I 

X(t) = Ju(x,t')dt' 
0 

where: X(t) =particle position at time t. 

Initial condition: X(O) = 0. 

The Lagrangian integration is analogous to a baton being carried by members of a relay team. 

Each of the relay team members carries the baton a very short distance, and each team member 

runs with a unique top speed and a unique acceleration/deceleration pattern, depending on the 

time of day. 

For example, the spatially varying peak current and phase lag at nine locations in the Cooper 

River can be defined by Table 7-1 based on the NOAA tidal current prediction. The peak tidal 

current speed and phase lag between two tidal stations can be computed by linear interpolation. 

The results of upstream particle tracking in the Cooper River is presented in Figure 7-1, which 

indicates that the tidal excursion distance is approximately 4.3 miles from the northern boundary 
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of the CNC during an average flood tide. Similarly, the upstream excursion limit during an 

average tide is approximately 3.5 miles from the mouth of the Ashley River and is 5.6 miles 

upstream of the Wando River mouth. 

This analysis was based on simple numerical integration and linear interpolation between NOAA 

tidal prediction stations, assuming a half sinusoidal function. In reality, the tidal velocity may 

vary significantly according to channel depth, width, and geometry. Therefore, this approach 

should be considered an approximation. To accurately quantify the tidal excursion distance, a 

two- or three-dimensional hydrodynamic model should be used . 
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Table 7.1. Tidal Current Velocities and Phases in Cooper River 

Station 

Cooper River at North Charleston 
Cooper River at Northern Boundary of CNC 
Cooper River at Pilbin Creek Reach 
Cooper River at Pilbin Creek Reach Buoy 58 
Cooper River at Ordnance Reach 
Cooper River at Yellow House Creek 
Cooper River at I mile NW of Yellow House Landing 
Copper River at Woods Point 
Cooper River at 0.5 mile North of Snow Point 

Note: Velocity and phase at CNC boundary was computed by 
linear interpolation. 

Source: ECT, 2002. 

Distance from CNC 
Northern Boundary 

(miles) 

7.4 

-1.12 
0.00 
0.70 
1.28 
2.12 
3.09 
4.00 
4.94 
6.62 
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Average Peak Flood 
Velocity 

(kts) 

1.10 
1.16 
1.20 
I.IO 
1.00 
0.70 
0.70 
0.90 
1.10 

Phase 
Lag 
(hrs) 

-0.05 
0.00 
0.03 
-0.18 
0.10 
0.62 
0.62 
1.20 
0.77 
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Upstream Tidal Excursion in Cooper River from CNC Northern Boundary 
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Noisette Creek is a small tidal tributary of the Cooper River. It flows eastward through the 

CNC's abandoned golf course between Zones A and B to the Cooper River. Anthropogenic 

features along the 0.5-mile tidal creek reach within the CNC property include 15 storm water 

outfalls along the bank and the reinforced portion of the southern shoreline near the creek's 

mouth, which has been protected from erosion by riprap, concrete debris, and a seawall. Two 

bridges are upstream at the western property line: one for railcars, another for motor vehicles. 

There is a smaller footbridge near the center of the creek's run. 

Noisette Creek is heavily influenced by the tides, with several undercut areas along the bank 

where tidal flow has caused shore erosion. The banks are on average 3 to 6 ft above the water. 

High tides occasionally cause the tidal creek to spill over banks and flood portions of the 

surrounding areas. The brackish water in the creek is often turbid, and the creek bottom is 

visible only at its confluence with the Cooper River, and then only at low tide. Visible substrate 

• within the creek consists of marl, gravel, and muck, with some detritus and debris. 

• 

According to the NOAA tidal table, the average tide range in the Cooper River near the south 

entrance of Clouter Creek (about 2 miles south of the Noisette Creek entrance) is 5.4 ft, and the 

average tide range in the Cooper River near the north entrance of Clouter Creek (about 3.4 miles 

north of the Noisette Creek entrance) is 5.48 ft. By linear interpolation, the average tide range at 

the Noisette Creek entrance is estimated to be 5.43 ft. 

EnSafe and Environmental Consulting & Technology, Inc. (ECT) conducted a hydrographical 

study in Noisette Creek on December 6 and 7, 2000, during a neap tide when the tide range was 

close to its minimum within a lunar cycle. Specific conductivity, salinity, dissolved oxygen 

(DO), pH, water temperature, and current data were collected at five locations in Noisette Creek. 
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The sampling locations were: 

• Station 1-Mouth of Noisette Creek. 

• Station 2-Hobson Avenue. 

• Station 3-0'Hear Road. 

• Station 4-Spruill Avenue. 

• Station 5-South Rhett Avenue. 
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Data were also collected in the Cooper River at Marker R54 near Noisette Creek as a reference. 

Sampling station locations are shown in Figure 7-1. A YSI multi-parameter water quality 

sampling unit and a Marsh McBimey current meter were used to collect water quality and 

current velocity data. Sediments were collected by a petite ponar for visual examination. 

7 .3.1 Bathymetry 

The widths and depths of the Noisette Creek measured at low tide at various locations are shown 

as follows: 

Width Depth at Low Tide 

Station (ft) (ft) 

1 4 

2 108 5 

3 112 2.5 

4 92 <1 

5 51 <1 

The width of the Cooper River near Noisette Creek entrance is about 2,300 ft and the depth of 

the navigational channel is 40 ft at mean low water (ML W) . 
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WATER QUALITY SAMPLING STATIONS ;er 
Environmental Consulting & Technology, Inc. 

Source: USGS Quad: Charleston & North Charleston. SC, 1979; 1979; ECT, 2001. 
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7.3.2 Water Quality Data 
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Water quality data were collected during morning low tide and afternoon high tide on 

December 6, 2000, and during morning low tide on December 7, 2000. No evidence of vertical 

stratification in Noisette Creek was found. The difference in surface and bottom salinity was 

mostly less than 0.5 parts per thousand (ppt) except at Station 1, where a salinity difference of 

1.7 ppt was observed. The average values of temperature, conductivity, salinity, DO, and pH at 

each station at low tide and at high tide are summarized in Table 7 .2. 

At low tide, the average salinity ranged from 9.8 ppt at Station 5 to 14.3 ppt at Station 1. At high 

tide, the average salinity ranged from 13.5 ppt at Station 4 and to 15.9 ppt at Station 1. DO 

concentrations were generally lower at low tide as compared to high tide values. This is possibly 

caused by sediment oxygen demand consuming a portion of the DO during low tide when water 

stayed in the creek for about half of a tidal cycle. In contrast, high DO water at Cooper River 

flows into Noisette Creek during flood tide, replenishing DO in the creek. The lowest observed 

DO was 4.93 milligrams per liter (mg/L) at Station 5 during morning low tide on December 7, 

2000, with a 43.8 percent DO saturation level. Higher DO concentrations, ranging from 8.84 to 

9.34 mg/L (89.7 to 93.4 percent saturation) were observed throughout the creek during afternoon 

high tide. The afternoon DO in the creek was higher than DO in the Cooper River, probably due 

to the effects of photosynthesis in the marsh. 

Low pH values were observed during morning low tide at upstream stations. The lowest value 

of 5.39 was measured at Station 5 in the morning on December 6, 2000. There were not 

sufficient data to determine whether the cause of low pH values was from upland sources or the 

bio-activity in the marsh. 

The SCDHEC maintains a water quality sampling station in Cooper River at I-526 (Station l\.ID-

248) which is about 1.4 miles north of the Noisette Creek entrance. Table 7.3 summarizes the 

water quality at 1\10-248 for data collected in 1999 and 2000 . 
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Table 7.2. Noisette Creek Water Quality Data Summary (December 6 to 7, 2000) 

D.O. 
Temperature Salinity D.O. Saturation 

Station (oC) Conductivity (ppt) (mg/L) (%) pH 

Low Tide Average 

1 11.06 23,578 14.29 8.66 86.42 7.33 
2 8.66 21,224 12.69 6.27 58.24 6.49 
3 8.04 20,023 11.88 5.97 56.90 6.19 
4 8.09 18,810 11.11 5.70 51.50 5.94 
5 7.44 16,715 9.77 5.60 43.80 5.58 

RS4 11.92 28,795 17.71 8.62 89.25 7.79 

High Tide Average 

1 11.94 25,960 15.86 8.86 90.73 7.92 
2 11.94 24,987 15.23 8.95 91.30 7.89 
3 12.06 22,845 13.81 9.16 92.95 7.86 
4 11.77 22,335 13.48 9.28 93.55 7.78 

• 5 11.54 22,520 13.59 8.98 89.85 7.81 
RS4 11.86 35,612 22.44 8.05 85.32 7.90 

Source: ECT, 2001. 

• 
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Table 7.3. Water Quality Data at Cooper River at 1-526 (MD-248), 1999-2000 

Number of 
Parameter Unit Mean Minimum Maximum Stdev Samples 

Alkalinity, Carbonate as CaC03 mg/L 60.37 41 73 8.74 19 

Biochemical oxygen demand 
(BOD) mg/L 0.49 0 1.1 0.42 19 

Cadmium µg/L ND ND ND 7 

Chromium µg/L ND ND ND 7 

Copper µg/L ND ND ND 7 

Dissolved oxygen (DO) mg/L 6.53 4.50 9.39 1.52 22 

Iron µg/L 262.9 0 430 141.6 7 

Lead µg/L ND ND ND 7 

Manganese µg/L 14.29 0 30 8.89 7 

Mercury µg/L ND ND ND 7 

Nickel µg/L ND ND ND 7 

Nitrogen, ammonia (NH3) mg/L 0.15 0 0.27 0.08 19 

Nitrogen, Kjeldahl mg/L 0.32 0 0.5 0.12 22 

• Nitrogen, Nitrite (N02) + 
Nitrate (N03) mg/L 0.082 0.04 0.17 0.031 22 

pH s.d 7.66 7.17 8.40 0.28 21 

Phosphorus as P mg/L 0.050 0 0.14 0.0322 21 

Salinity ppt 12.6 5 21 4.2 23 

Specific conductance umho/cm 18,869 9,000 31,000 6,019 23 

Temperature, water degC 21.4 11.5 31 6.2 23 

Total Fecal Coliform #/lOOmL 33.3 7 140 30.7 19 

Total Organic Carbon (TOC) mg/L 3.77 1.7 10 2.13 7 

Turbidity NTU 5.09 1.7 10 2.24 19 

Zinc µg/L 15.71 0 50 17.18 7 

Source: ECT, 2002 . 

• 
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7 .3.3 Currents 
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Tidal current velocities were measured on December 6 between 12:00 to 1 :30 p.m. at five 

monitoring stations in Noisette Creek during peak flood current. The current velocities were also 

measured during peak ebb current in the afternoon on December 6, 2000, and during peak flood 

current in the afternoon on December 7, 2000. The following table shows the peak profile

averaged current speeds at each station during flood tide and ebb tide. 

Station 
1 
2 
3 
4 
5 

Peak Current Speed 
Flood Ebb 
(fps) (fps) 
0.83 0.82 
0.49 0.98 
0.48 0.65 
0.72 1.12 
0.59 0.30 

The maximum profile-averaged ebb current of 1.12 feet per second (fps) was recorded at 

Station 4, and the maximum profile-averaged flood current of 0.83 fps was recorded at Station 1. 

The maximum surface current speed of 0.95 fps during flood tide was recorded at Station 1, and 

the maximum surface current speed of 1.1 fps was recorded at Station 4 during ebb tide. 

As previously described, the current data were measured close to the neap tide. The tide ranges 

varied from 4.1 to 4.7 ft during the hydrographical study; therefore, the long-term average peak 

current in the creek could be 15 to 32 percent higher than the values measured during the study. 

This calculation was based on the ratio of the neap and average tide ranges. 

According to the NOAA's tidal current table, the average peak flood current in the Cooper River 

at North Charleston (about 0.7 mile south of Noisette Creek) is 1.8 fps and the average peak ebb 

current speed is 2.8 fps . 
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A petite ponar was used to collect bottom sediment samples in Noisette Creek for visual 

examination. The soil classifications of the sediment samples are presented as follows: 

• Station 1-Very dark gray clayey sand, saturated. Approximately 30 to 40 percent 

clay, fine to very fine-grained sand; approximately 10 percent decaying organic 

matter (leaves, etc); decaying vegetation odor. 

• Station 2-Dark gray clayey sand, saturated. Approximately 20 percent clay, fine to 

very fine-grained sand; approximately 10 to 20 percent decaying organic matter 

(leaves, etc) and shells up to approximately 1/2-inch diameter; decaying vegetation 

odor. 

• Station 3-Decaying organic matter (leaves, twigs, etc) and shells (up to %-inch 

diameter) in dark olive gray clayey matrix. Mostly organic matter and shells; 

decaying vegetation odor. 

• Station 4-Very dark clayey sand. Approximately 30 to 40 percent clay, 

approximately 10 to 20 percent decaying organic matter, minor shells, fine to very 

fine sand, and saturated; strong decaying vegetation odor. 

• Station 5-Very dark gray clayey sand, saturated, very fine-grained sand. 

Approximately 45 percent clay, very minor organic debris (<5 percent), very strong 

sulfur, decaying vegetation odor. 

The sediment matrix is mostly fine to very fine sand throughout the Noisette Creek bottom 

except for Station 3, where abundant inactive oyster shells were found. These shell materials 

might be the remnants of the deployed oysters and clams for a previous bioaccumulation study . 

The finest grain-sized materials were observed in Station 5, the upstream location. There was 

increasing decaying organic material from Station 1 (the creek mouth) to Station 5. The spatial 
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trend of organic material distribution supports the hypothesis that low DO concentrations in 

upstream reach of the creek during low tides might be caused by high sediment oxygen demand 

in the marsh area. 

The highest clay contents were found at both Station 1 and Station 5, which suggests that there 

are dual sources of the clay materials. One source is the upland runoff, mostly from the urban 

area outside of the CNC, another source is the Cooper River, which brings suspended fine 

materials, or clays, into Noisette Creek during flood tides. The tidal velocity in Noisette Creek is 

much smaller than that in the Cooper River; therefore suspended materials may settle in the 

creek when entering the creek. 

7.3.S Drainage 

The total drainage area of the Noisette Creek basin is approximately 1,747 acres, including the 

open water and tidal marsh areas. The tidal marsh area is approximately 134 acres and the open 

water in the creek at low tide is about 14 acres. Therefore, the total upland drainage area of the 

Noisette Creek basin is approximately 1,599 acres. About 118 acres of the drainage area is 

within the CNC property, or about 7.4 percent of the total upland drainage area. The remaining 

area is located in the urban area of the city of North Charleston. The drainage basin delineation 

is based on the CNC drainage evaluation (Davis and Floyd, 1998), North Charleston drainage 

inventory (Davis and Floyd, 1980), and U.S. Geological Survey (USGS) quadrangles. 

There are 15 storm water outfalls in the Noisette Creek basin within the CNC boundary. The 

inventory of these outfalls is shown in Table 7 .4. 

A major factor in the determination of the diluting and flushing capacity of a tidal creek is the 

quantity (volume and rate) of storm water runoff which enters the creek as compared to the 

magnitude of the tidal water exchange in the creek. Estimates of storm water runoff were 

calculated for comparison with tidal flows in the creek. Estimates of runoff volume and peak 

flow rates were prepared for annual average, storm-event average, and larger, more infrequent 

• storm events. 
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Runoff estimates require an evaluation of the area's topography and drainage infrastructure for 

the determination of drainage basins, rainfall statistics, and land cover including estimates of 

impervious surface. These evaluations were carried out for the Noisette Creek basins. Details 

and results of the evaluation are presented in the following sections. 

Table 7.4. Noisette Creek Storm Water Outfalls Inventory 

Drainage Basin 
Diameter Area 

Outfall ID (inches) (acres) Sample ID Comments 

lA 15 7.51 EFF002 
lB 24 3.80 EFF003 
lC 8 3.73 EFF004 
10 18 7.85 EFF007 
9A none included in DB9 
9 24 3.07 none 

lOA ditch 29.27 EFF008, EFF009, EFFOlO 
lOB 6 3.28 EFFOll 
lOC 16 13.44 EFF012 
lOD 2@ 15" 9.92 none 
lOE 18 14.24 none 
11 8 5.64 none 
12 6 0.38 none 
13 12 1.58 none 
14 0.47 none 

Source: ECT, 2002 . 
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Using the available GIS coverage for the CNC, the area of impervious cover and open space was 

computed. Land cover outside of the CNC was determined using aerial photographs and USGS 

quadrangles. The following table provides a break down of land cover in the Noisette Drainage 

basin. 

Commercial 788 acres 

Industrial 597 acres 
Open space 170 acres 

Marsh 134 acres 

Impervious 44 acres 
Open water 14 acres 

Rainfall 

Charleston County receives on average of approximately 51 inches of rainfall per year. This is 

based on the SCDNR Office of Climatology. The SCDNR has compiled a rainfall data records 

from 1930 to 2000. The U.S. Environmental Protection Agency (EPA) has compiled data for 

selected regions of the country and determined mean event statistics for these regions as part of 

the NPDES storm water sampling protocol development. The mean storm event for the 

southeast region of the country including Charleston was determined to be 0.75 inches of rainfall 

(Urban Targeting and BMP Selection, EPA Region 5, November 1990). Using the most current 

National Weather Service (NWS) data, the Natural Resources Conservation Service (NRCS) has 

compiled infrequent-event rainfall amounts. The following table provides event rainfall amounts 

for the 2- through 100-year, 24-hour events for the Charleston South Carolina area. 

Return Period 
(years) 

2 
5 
10 

25 

50 
100 

Rainfall Depth 
(inches) 

7.16 

4.6 
5.9 

6.8 
7.8 

8.8 

10 



• Runoff Estimates 

Zone J RFI Storm Water Effluent Evaluation Report 
Charleston Naval Complex, Charleston, SC 

Revision 0 
September 2002 

Peak runoff rates were determined using NRCS Technical Release No. 55 (TR55). Runoff 

volumes were computed using Soil Conservation Service (SCS) methodology for all storm 

events except the mean rainfall event. Runoff volumes for the mean rainfall event were 

computed using the rational method. The runoff summary for Noisette Creek is presented in 

Table 7.5. 

On an annual average basis, the Noisette Creek average flow is estimated to be 8.2 cfs, of which 

approximately 0.5 cfs is from the CNC property. 

7 .3.6 Tidal Flushing and Dilution Analysis 

The volume of the Cooper River water flowing into and out of Noisette Creek due to tidal action 

was estimated and used to evaluate the flushing capabilities of the Noisette Creek and to evaluate 

the ambient dilution of storm water discharges. The tidal flow volume, also known as the tidal 

• prism, is defined to be the volume of water in the creek between high tide and low tide. Based 

on an average tide range of 5.43 ft and the open water and marsh areas presented in the previous 

section, the estimated tidal prism is 344 acre-ft. This calculation is based on the assumption that 

the tidal marsh is about 2 ft below mean high water. The average tidal flow is computed to be 

670 cfs and the maximum tidal flow during an average tide will be 1,053 cfs. The tidal prism is 

about 3. 7 times of the total runoff volume from an average storm event in the Noisette Creek 

basin, and is about 55 times the runoff volume from the CNC during an average storm event. 

The tidal prism, which enters the Noisette Creek twice a day, is about 66 percent of the runoff 

volume from a 2-year, 24-hour storm event in Noisette Creek basin. 

• 

The volume of water in Noisette Creek at Ml.Wis estimated to be 46 acre-ft and the volume of 

water at mean high water (MHW) is 340 acre-ft. Compared to the tidal prism volume, 

approximately 88 percent of the water in the creek can be flushed out of the system within one 

tidal cycle (12.4 hours) . 
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• Table 7 .5. Noisette Creek Runoff Summary Table 

Mean 
Event 2-Year 5-Year 

Rainfall (inches) 0.75 4.6 5.9 
Peak Runoff (cfs) 2,380 3,179 
Runoff Volume (acre-ft) 92.8 523.2 707.3 
Runoff from CNC (acre-ft) 6.3 35.3 47.7 

Source: ECT, 2002 . 

• 

• 
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10-Year 25-Year SO-Year 100-Year 

6.8 7.8 8.8 10 
3,720 4,333 4,936 5,659 
835.7 979.1 1,123.0 1,296.0 
56.4 66.1 75.8 87.5 
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The hydrologic and hydrodynamic analysis of the Noisette Creek can be summarized as follows: 

• The dilution ratio between the total Noisette Creek runoff and the CNC runoff to 

Noisette Creek is about 14.7 to 1. 

• The dilution ratio between tidal flow and the CNC runoff to Noisette Creek during 

an average storm event is about 55 to 1. 

• The dilution ratio between tidal flow and total Noisette Creek runoff during an 

average storm event is about 3.7 to 1. 

• The Noisette Creek hydraulics is dominated by storm water runoff during severe 

storm events (e.g., a 2-year, 24-hour storm) . 

• The Noisette Creek has efficient flushing capabilities. More than 90 percent of the 

storm water runoff to Noisette Creek can be flushed into the Cooper River by tidal 

flow within 1 day. 

Noisette Creek hydraulics may be dominated by large storm events, especially during low tide 

when the depth is shallow. There can be significant velocity in the creek channel to carry 

suspended sediments (fine or coarse) into the Cooper River. The coarse material may be 

deposited in the Cooper River in the vicinity of the Noisette Creek mouth, and fine material may 

be transported in great distances and be deposited when it reaches a low energy zone. The low 

energy zones may include Shipyard Creek, dry docks area in Zone E, nearshore shallow area at 

Zone I (especially during ebb tide), Middle Ground at SE of the Shutes Folly Island (during ebb 

tide), shallow areas near Crab Bank (south of Hog Island, especially during ebb tide). 

The sediments from the CNC, when entering the Noisette, may be deposited in the Creek locally 

if the particle size is large (coarse sand or silt). Most of the fine materials probably will be 

carried by storm water or tidal current to the Cooper River. 
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7.4 Shipyard Creek Hydrology and Hydrodynamics 

Shipyard Creek is a 2-mile-long tidal tributary of the lower Cooper River. It borders the 

southwestern property boundary of the CNC. The lower 1-mile segment of the Shipyard Creek 

consists of dredged navigation channels and two turning basins. Estuarine intertidal and subtidal 

marsh habitat is present along the eastern shoreline of the creek and around the upstream portion 

of the creek. 

There are several large industrial facilities and recreational docks in the Shipyard Creek basin. 

The Cooper River Marina is located at the southern tip of the CNC where Shipyard Creek and 

the Cooper River converge. Along the western shoreline of Shipyard Creek, Macalloy and 

Foster Wheeler are among the major industrial facilities. Other industrial sites include Chevron 

Products, Kinder Morgan Bulk Terminal, and Salmon Dredging Corporation. 

7.4.1 Bathymetry 

• The water depth of the approach channel, the entrance channel, and the outer turning basin of the 

Shipyard Creek is about 50 ft at MLW. The depth of the interior channel and the second turning 

basin is about 44 ft at MLW. The total dredged area in the Shipyard Creek measured from the 

creek entrance is about 46 acres, and the total open water in the Shipyard Creek is about 

91 acres. The tidal marsh area in the Shipyard Creek is about 105 acres. The mouth of the 

Shipyard Creek is about 600 ft wide, with an average depth of 41. 7 ft at ML W. The depth of the 

Daniel Island Reach in the Cooper River near Shipyard Creek is about 43 ft at MLW. 

7.4.2 Tides and Currents 

According to NOAA's tide table, the average tide range in Shipyard Creek is about 5.3 ft and the 

spring tide range is 6.1 ft. There was no published tidal current information available in the 

Shipyard Creek. The computed average peak current speed at the Shipyard Creek entrance 

channel is about 0.05 fps based on an estimate tidal prism of 692 acre-ft and a cross-section area 

of 26,600 square feet at mean sea level (MSL). It is evident that the Shipyard Creek is an 

environment of low tidal energy because of a relatively small tidal prism as compared with its 

• large cross-sectional area. 
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In contrast to the low current velocity in the Shipyard Creek, the tidal currents in the Cooper 

River are much stronger. According to the NOAA's tidal current table, the average peak ebb 

current in the Cooper River in the immediate vicinity of the Shipyard Creek entrance is about 

2.5 fps and the average peak flood current is 0.8 fps. The average peak ebb current in the Daniel 

Island Reach of the Cooper River is about 3.8 fps and the average peak flood current is 2.2 fps. 

7.4.3 Water Quality 

The SCDHEC maintains a water quality station in Shipyard Creek at Marker No. 6 (MD-243). 

Water quality samples were also collected in the Cooper River above Shipyard Creek (MD-045). 

Tables 7.6 and 7.7 present the water quality data summaries at MD-243 and -045 for 1999 

through 2000. 

7.4.4 Drainage 

The total drainage area of the Shipyard Creek basin is approximately 1,157 acres, including the 

• open water and tidal marsh areas. The tidal marsh area is approximately 105 acres and the open 

water in the creek at low tide is about 91 acres. Therefore, the total upland drainage area of the 

Shipyard Creek basin is approximately 961 acres. About 279 acres of the drainage area is within 

the CNC property, or about 29 percent of the total upland drainage area. The remaining area is 

located in the urban area west of the CNC property. The drainage basin delineation is based on 

the CNC drainage evaluation (Davis and Floyd, 1998) and USGS quadrangles. 

• 

There are only five storm water outfalls in the Shipyard Creek basin within the CNC boundary. 

Most of the surface drainage to the Shipyard Creek from the CNC is in the form of overland 

sheet flow. The inventory of the storm water outfalls is shown in Table 7-8 . 
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Table 7.6. Water Quality Data at Shipyard Creek at Marker No. 6 (MD-243), 1999-2000 

Number of 
Parameter Unit Mean Minimum Maximum Stdev Samples 

Alkalinity, Carbonate as CaC03 mg/L 75.68 60 90 8.30 19 
BOD mg/L 0.52 ND 1.4 0.47 19 
Cadmium µg/L ND ND ND ND 7 
Chromium µg/L 1.43 ND 10 3.78 7 
Copper µg/L ND ND ND ND 7 
DO mg/L 6.58 4.8 9.5 1.48 21 
Iron µg/L 195.7 90 400 111.5 7 
Lead µg/L ND ND ND ND 7 
Manganese µg/L 10 ND 30 11.55 7 
Mercury µg/L ND ND ND ND 7 
Nickel µg/L ND ND ND ND 7 
Nitrogen, ammonia (NH3) mg/L 0.16 ND 0.34 0.11 16 
Nitrogen, Kjeldahl mg/L 0.30 ND 0.6 0.15 22 
Nitrogen, Nitrite (NOz) + Nitrate 
(N~) mg/L 0.072 0.02 0.15 0.033 22' 

• pH s.d. 7.78 7.41 9.48 0.42 21 
Phosphorus as P mg/L 0.054 ND 0.12 0.032 21 
Salinity ppt 18.1 7 28 4.9 22 
Specific conductance umho/cm 26,717 15,000 37,000 6,027 22 
Temperature, water degC 21.51 11.02 31 6.36 22 
Total Fecal Coliform #/lOOmL 108.6 4 900 212.5 18 
Total Organic Carbon (TOC) mg/L 3.46 ND 5.4 1.19 19 
Turbidity NTU 4.23 1.6 8.4 1.67 19 
Zinc µg/L 5.71 ND 20 7.87 7 
1,2,4-Trichlorobenzene µg/L ND ND ND ND 1 
l-Amino-3-nitrobenzene µg/L ND ND ND ND 1 
2,2'-Dichlorodiethylether µg/L ND ND ND ND 1 
2,2'-Dichlorodiisopropyl ether µg/L ND ND ND ND 1 
2,4,5-Trichlorophenol µg/L ND ND ND ND 1 
2,4,6-Trichlorophenol (TCPh) µg/L ND ND ND ND 1 
2,4-Dichlorophenol µg/L ND ND ND ND 1 
2,4-Dimethylphenol µg/L ND ND ND ND 1 
2,4-Dinitrotoluene µg/L ND ND ND ND 1 
2,6-Dinitrotoluene µg/L ND ND ND ND 1 
2-Chloronaphthalene µg/L ND ND ND ND 1 
2-Chlorophenol µg/L ND ND ND ND 1 
2-Methylnaphthalene µg/L ND ND ND ND 1 
2-Nitrophenol µg/L ND ND ND ND 1 

• 3,3'-Dichlorobenzidine µg/L ND ND ND ND 1 
4-Bromophenylphenylether µg/L ND ND ND ND 1 
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Table 7.6. Water Quality Data at Shipyard Creek at Marker No. 6 (MD-243), 1999-2000 

Number of 
Parameter Unit Mean Minimum Maximum Stdev Samples 

4-Chloro-3-methylphenol µg/L ND ND ND ND 1 
4-Nitrophenol µg/L ND ND ND ND 1 
Acenaphthene µg/L ND ND ND ND 1 

Acenaphthylene µg/L ND ND ND ND 1 
Aldrin µg/L ND ND ND ND 1 
alpha-BHC µg/L ND ND ND ND 1 
alpha-Endosulfan µg/L ND ND ND ND 1 
Aniline µg/L ND ND ND ND 1 
Anthracene µg/L ND ND ND ND 1 
Benzo(a)pyrene µg/L ND ND ND ND 1 
Benzo[ a]anthracene µg/L ND ND ND ND 1 
Benzo[b ]fluoranthene µg/L ND ND ND ND 1 
Benzo[g,h,i]perylene µg/L ND ND ND ND 1 
Benzo[k]fluoranthene µg/L ND ND ND ND l 
Benzoic acid µg/L ND ND ND ND 1 

• Benzyl alcohol µg/L ND ND ND ND 1 
beta-BHC µg/L ND ND ND ND 1 
beta-Endosulfan µg/L ND ND ND ND 1 
bis(2-Chloroethoxy )methane µg/L ND ND ND ND 1 
bis(n-octyl) Phthalate µg/L ND ND ND ND 1 
Butyl benzyl phthalate µg/L ND ND ND ND 1 
Chlordane µg/L ND ND ND ND 1 
Chlorophenyl-4 phenyl ether µg/L ND ND ND ND 1 
Chrysene µg/L ND ND ND ND 1 

DDD µg/L ND ND ND ND 1 

DDE µg/L ND ND ND ND 1 

DDT µg/L ND ND ND ND 1 
delta-BHC µg/L ND ND ND ND 1 
Dibenz[a,h]anthracene µg/L ND ND ND ND 1 
Dibenzofuran µg/L ND ND ND ND 1 
Dibutyl phthalate µg/L ND ND ND ND 1 
Dieldrin µg/L ND ND ND ND 1 
Diethyl phthalate µg/L ND ND ND ND 1 
Dimethyl phthalate µg/L ND ND ND ND 1 
Dinitro-o-cresol µg/L ND ND ND ND 1 
di-sec-octyl phthalate (DEHP) µg/L ND ND ND ND 1 
Endosulfan Sulfate µg/L ND ND ND ND 1 
Endrin µg/L ND ND ND ND 1 • Endrin Aldehyde µg/L ND ND ND ND 1 
Fluoranthene µg/L ND ND ND ND 1 
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Table 7.6. Water Quality Data at Shipyard Creek at Marker No. 6 (MD-243), 1999-2000 

Number of 
Parameter Unit Mean Minimum Maximum Stdev Samples 

Fluorene µg/L ND ND ND ND 1 
gamma-BHC (Lindane) µg/L ND ND ND ND 1 
Heptachlor µg/L ND ND ND ND 1 
Heptachlor epoxide µg/L ND ND ND ND l 
Hexachlorobenzene µg/L ND ND ND ND 1 
Hexachlorobutadiene µg/L ND ND ND ND 1 
Hexachlorocyclopentadiene µg/L ND ND ND ND l 
Hexachloroethane µg/L ND ND ND ND 1 
Indeno[l,2,3-cd]pyrene µg/L ND ND ND ND 1 
Isophorone µg/L ND ND ND ND 1 
m-Dichlorobenzene µg/L ND ND ND ND 1 
Naphthalene µg/L ND ND ND ND 1 
nitro-Benzene µg/L ND ND ND ND 1 
n-Nitrosodimethylamine µg/L ND ND ND ND 1 
n-Nitrosodiphenylamine µg/L ND ND ND ND 1 

• n-Nitrosodipropylamine µg/L ND ND ND ND 1 
o-Dichlorobenzene µg/L ND ND ND ND 1 
para-Dichlorobenzene µg/L ND ND ND ND 1 
Pcb-aroclor 1016 µg/L ND ND ND ND 1 
Pcb-aroclor 1221 µg/L ND ND ND ND 1 
Pcb-aroclor 1232 µg/L ND ND ND ND 1 
Pcb-aroclor 1242 µg/L ND ND ND ND 1 
Pcb-aroclor 1248 µg/L ND ND ND ND 1 
Pcb-aroclor 1254 µg/L ND ND ND ND 1 
Pcb-aroclor 1260 µg/L ND ND ND ND 1 
Pentachloro-phenol (PCP) µg/L ND ND ND ND 1 
Phenanthrene µg/L ND ND ND ND 1 
Phenol µg/L ND ND ND ND 1 
Pyrene µg/L ND ND ND ND 1 
Toxaehene ~g/L ND ND ND ND 1 

• 
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Table 7.7. Water Quality Data at Cooper River above Shipyard Creek (MD-045), 1999-2000 

Number of 
Parameter Unit Mean Minimum Maximum Stdev Samples 

Alkalinity, Carbonate as CaC03 mg/L 73.06 56 100 11.55 18 
BOD mg/L 0.54 ND 1.6 0.50 18 
Cadmium µg/L ND ND ND 7 
Chromium µg/L ND ND ND 7 
Copper µg/L ND ND ND 7 
DO mg/L 6.48 4.71 9.44 1.46 20 
Iron µg/L 305.7 ND 770 189.5 7 
Lead µg/L ND ND ND 7 
Manganese µg/L 10 ND 20 6.71 7 
Mercury µg/L ND ND ND 7 
Nickel µg/L ND ND ND 7 
Nitrogen, ammonia (NH3) mg/L 0.15 ND 0.38 0.12 17 
Nitrogen, Kjeldahl mg/L 0.29 ND 0.51 0.12 22 
Nitrogen, Nitrite (N02) + Nitrate 
{N03) mg/L 0.084 0.04 0.25 0.049 22 

• pH s.d 7.68 7.38 8.18 0.20 20 
Phosphorus as P mg/L 0.049 ND 0.11 0.0295 21 
Salinity ppt 17.6 8 28 5.3 21 
Specific conductance umho/cm 25,567 14,000 40,000 7,279 21 
Temperature, water degC 21.8 12 31 6.3 21 
Total Fecal Coliform #/lOOmL 40.6 2 130 41.7 17 
Total Organic Carbon (TOC) mg/L 3.34 2.5 5.1 0.96 7 
Turbidity NTU 9.91 1.7 55 13.61 18 
Zinc ~~ 5.71 ND 20 7.87 7 

• 
7.25 



• Table 7.8. Shipyard Creek Storm Water Outfalls Inventory 

Contributing 
Diameter Drainage Basin Area 

Outfall ID (inches) (acres) 

51H 6 x4 box 7.822 

54 36 5.829 

54A 15 23.815 

55 ditch 81.08 

52A ditch 33.417 

Source: ECT, 2002 . 

• 

• 
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Sample ID 

EFF063 

none 

none 

EFF064, EFF065, EFF066, 
EFF067, EFF068 

EFF069 
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A major factor in the determination of the diluting and flushing capacity of a tidal creek is the 

quantity (volume and rate) of storm water runoff which enters the creek as compared to the 

magnitude of the tidal water exchange in the creek. Estimates of storm water runoff were 

calculated for comparison with tidal flows in the creek. Estimates of runoff volume and peak 

flow rates were prepared for annual average, storm-event average, and larger, more infrequent 

storm events. 

Runoff estimates require an evaluation of the area's topography and drainage infrastructure for 

the determination of drainage basins, rainfall statistics, and land cover including estimates of 

impervious surface. These evaluations were carried out for the Shipyard Creek basin. Details 

and results of the evaluation are presented in the following sections. 

Land Cover 

Using the available GIS coverage for the CNC, the area of impervious cover and open space was 

• computed. Land cover outside of the CNC was determined using aerial photographs and USGS 

quadrangles. The following table provides a break down of land cover in the Shipyard drainage 

basin. 

• 

Rainfall 

High-Density Residential 
Industrial 
Open space 
Marsh and Wetland 
Impervious 

Gravel Lot 
Open water 

123 acres 
460 acres 
283 acres 
183 acres 

14 acres 

6 acres 

91 acres 

Charleston County receives on average of approximately 51 inches of rainfall per year. This is 

based on the SCDNR Office of Climatology. The SCDNR has compiled a rainfall data records 

from 1930 to 2000. The EPA has compiled data for selected regions of the country and 

determined mean event statistics for these regions as part of the NPDES storm water sampling 

protocol development. The mean storm event for the southeast region of the country including 

Charleston was determined to be 0.75 inches of rainfall (Urban Targeting and BMP Selection, 
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EPA Region 5, November 1990). Using the most current NWS data, the NRCS has compiled 

infrequent-event rainfall amounts. The following table provides event rainfall amounts for the 2-

through 100-year, 24-hour events for the Charleston South Carolina area. 

Return Period 
(years) 

Runoff Estimates 

2 

5 
10 
25 
50 

100 

Rainfall Depth 
(inches) 

4.6 

5.9 
6.8 
7.8 
8.8 

10 

Peak runoff rates were determined using NRCS Technical Release No. 55 (TR55). Runoff 

volumes were computed using SCS methodology for all storm events except the mean rainfall 

event. Runoff volumes for the mean rainfall event were computed using the rational method . 

The runoff summary for Shipyard Creek is presented in Table 2-4. 

On an annual average basis, the Shipyard Creek average flow is estimated to be 4.6 cfs, of which 

approximately 0.5 cfs is from the CNC property. 

7 .4.5 Tidal Flushing and Dilution Analysis 

The volume of the Cooper River water flowing into and out of Shipyard Creek due to tidal action 

was estimated and used to evaluate the flushing capabilities of the Shipyard Creek and to 

evaluate the ambient dilution of storm water discharges. The tidal flow volume, also known as 

the tidal prism, is defined to be the volume of water in the creek between high tide and low tide. 

Based on an average tide range of 5.3 ft and the open water and marsh areas presented in the 

previous section, the estimated tidal prism is 692 acre-ft. This calculation is based on the 

assumption that the tidal marsh is about 2 ft below MHW. The average tidal flow is computed to 

be 1,348 cfs and the maximum tidal flow during an average tide will be 2,118 cfs. The tidal 

prism is about 14 times the total runoff volume from an average storm event in the Shipyard 

Creek basin, and is about 117 times the runoff volume from the CNC during an average storm 
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event. The tidal prism, which enters the Shipyard Creek twice a day, is about 2.4 times the runoff 

volume from a 2-year, 24-hour storm event in Shipyard Creek basin and is about the same 

volume as a SO-year, 24-hour storm runoff. 

The volume of water in Shipyard Creek at MLW is estimated to be 2,620 acre-ft and the volume 

of water at l\1HW is 3,312 acre-ft. Compared to the tidal prism volume, only about 21 percent of 

the water in the creek can be flushed out of the system within one tidal cycle (12.4 hours). The 

flushing time required to reduce the concentration in the creek to 10 percent of its initial value 

will be about 10 tidal cycles, or S.2 days. 

The hydrologic and hydrodynamic analysis of the Shipyard Creek can be summarized as follows: 

• The dilution ratio between the total Shipyard Creek runoff and the CNC runoff to 

Shipyard Creek is about 8.4 to 1. 

• The dilution ratio between tidal flow and the CNC runoff to Shipyard Creek during 

an average storm event is about 117 to 1. 

• The dilution ratio between tidal flow and total Shipyard Creek runoff during an 

average storm event is about 14 to 1. 

• The Shipyard Creek hydraulics is dominated by the tidal flow over the effects of 

storm water runoff, except when the storm event is more severe than a SO-year, 24-

hour event. 

• The Shipyard Creek does not have efficient flushing capabilities. It will take more 

than S days to flush out 90 percent of a pollutant spill in the creek. 

• The Shipyard Creek is in a low tidal energy environment. The pollutant transport in 

the creek is quite slow, and suspended solids tend to be deposited in the Shipyard 
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Creek due to small current velocity and long hydraulic retention time. The 

suspended material being carried into the Shipyard Creek from the Cooper River 

during a flood tide may also be deposited in the lower reach of the Shipyard Creek. 

Table 7.9. Shipyard Creek Runoff Summary Table 

Mean 
Event 2-Year 5-Year 10-Year 25-Year 50-Year 100-Year 

Rainfall (inches) 0.75 4.6 5.9 6.8 7.8 8.8 10 
Peak Runoff (cfs) 1,427 1,959 2,328 2,736 3,142 3,627 
Runoff Volume (acre-ft) 49.3 308.9 427.8 511.3 605.0 699.3 813.0 
Runoff from CNC (acre-ft) 5.9 66.5 95.7 116.6 140.2 164.1 193.0 

Source: ECT, 2002 . 
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CONCLUSIONS AND RECOMMENDATIONS 

The investigative objectives for the Zone J Storm Water Effluent Evaluation Report were 

designed to collect sufficient storm water runoff data to accomplish the following: 

• Characterize the storm water runoff from listed RCRA sites throughout the CNC 

• Define contaminant migration pathways and potential receptors (on and offsite, where 
applicable) 

• Define the nature and extent of contamination, if any 

• Characterize reference values 

• Identify storm water COPCs 

Identified potential storm water effluent COPCs for each water body will be further evaluated in 

a COPC refinement report. The COPC refinement reports will also include potential surface 

water and groundwater COPCs. COPCs identified in the COPC refinement reports will be 

further evaluated in the SLERA. A summary of potential storm water COPCs for Noisette Creek 

are presented in Table 8.1, and Table 8.2 summarizes potential storm water COPCs for Shipyard 

Creek. Additional characterization of storm water effluent, soil and groundwater COPCs is 

recommended for Drainage Basin 10-B. COPCs of particular interest include: arsenic, barium, 

beryllium, chromium, cobalt, copper, iron, and zinc. 

Drainage Basin 
1-A 
1-C 
10-A 

TableS.1 
Potential Storm Water COPCs for Noisette Creek 

Charleston Naval Complex, Charleston, South Carolina 

Potential Storm 
WaterCOPCs 

bis(2-Ethylhexyl)phthalate 
Aluminum 

bis(2-Ethylhexyl)phthalate 
Benzo(b)fluoranthene 

lndeno( 1,2,3-cd)pyrene 
Tin 

8.1 

Upland Linkage 
No 
No 
No 
No 
No 
No 

Further Evaluation 
Needed 

No 
No 
No 
No 
No 
No 
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Drainage Basin 
10-B 

10-C 

Drainage Basin 
sr-H · 

52 
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Potential Storm Water COPCs for Noisette Creek 
Charleston Naval Complex, Charleston, South Carolina 

Potential Storm 
WaterCOPCs 

Aluminum 
Arsenic 
Barium 

Beryllium 
Chromium 

Cobalt 
Copper 

Iron 
Manganese 

Nickel 
Zinc 

cadmium 
Manganese 

Nickel 
Zinc 

Heptachlor 

Upland Linkage 
No 

Yes-Soil and Groundwater 
Yes-Groundwater 

Yes-Soil 
Yes-Soil 
Yes-Soil 
Yes-Soil 

Yes-Soil and Groundwater 
No 

Table8.2 

No 
Yes-Soil 

No 
No 
No 
No 
No 

Potential Storm Water COPCs for Shipyard Creek 
Charleston Naval Complex, Charleston, South Carolina 

Potential Storm 
WaterCOPCs 

Manganese 
Barium 

Manganese 
Pentachlorophenol 

8.2 

Upland Linkage 
No 
No 
No 
No 

Further Evaluation 
Needed 

No 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
Yes 
No 
No 
Yes 
No.··· 
No. 
No:·,, 

No No 

Further Evaluation 
Needed 

No 
No 
No 
No 
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Condition I.E. of the Hazardous and Solid Waste Amendments (HSW A) portion of RCRA Part B 

Permit (BP A SCO 170 022 560) states: All applications, reports, or information submitted to the 

Regional Administrator shall be signed and certified in accordance with 40 CFR §270.11. The 

certification reads as follows: 

I certify under penalty of law that this document and all attachments were prepared under my 

direction or supervision in accordance with a system designed to assure that qualified personnel 

properly gather and evaluate the information submitted. Based on my inquiry of the person or 

persons who manage the system, or those persons directly responsible for gathering the 

information is, to the best of my knowledge and belief, true, accurate, and complete. I am aware 

that there are significant penalties for submitting false information, including the possibility of 

fine and imprisonment for knowing violations . 
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cS- _., ~ ~' FIELD SAMPLE T'fPE/SIZE PRESERVATION ""' ·,., 1..1:>'. 

SAMPLE NUMBER DATE TIME T'fPE OF CONTAINER TEMP. CHEMICAL ~o· " ~ Y 

REMARKS 
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1-----------1----1-----1----·1---------ll--f---I~ •~ ·~----1---.t..- _ _.________.__. .... - ----1--'--l...."'--""'.._"'_..__ _____ -l 
• 

DATE DATE ~ {} OATE 
R':~l'IQUJSHER/_"¥.L /.., 0 -".'.:l a 1l1s-lo2 REC~:---------.! Re:UNQUISHER: ----------< RECEl\IER: ----------< 
PRINTI:."O; {)k.,y,..t J ' · ~ . • - TIME PRINTED: - (~ PRINTED: Til.IE PRINTED: -----------< 
C'.' 11"A'N: 9 .N.!Jfl'rP'rr. J '/9 0 COMF'ANY: a. .~ ~ COMPANY: COMPANY: 

DATE 

HOD OF SHIPMENT: r::"FD-f;'1' lh'}~riu.'f'.I l'JVAM"" COMMENT~ fl!J-e11s.e. nnt:J. "'inJirwhl E(.oc •• 1-1..r; ~ r"\h ~\llf'W '0Y\nr-lt-i Y1lhMn/t 
. ' l'MENT NO. :3.tl {;. t. 't'f ra. 0 ' , _ clber l\hQ.,\~11$ ' ___ ' _____ 1 ________ 1 ______ ..J __ 

SEl'D RESULTS TO: cttA(ll,,1 E Vl:.,f?:.p.}(J~ 

ANALYT!CAL DATA RECEIVED BY (INITIALS/DATE) ___ ~-~.~----------- £NSCOC2 
R£V. 05/98 
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Storm Water Effluent Anal) •. ..:al Data for Noisette Creek 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CAS NUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 
EFF002 2n102 3:30:00PM E-10242 Salinity 2 u mg/I NBCJ05 
EFF002 2!7102 . 3:30:00PM 7429-90-5 Aluminum 1700 µg/I NBCJ05 
EFF002 2!7/02 3:30:00PM 7440-36-0 Antimony 3.9 u µg/1 NBCJ05 
EFF002 2!7102 3:30:00PM 7440-38-2 Arsenic 3.9 u µg/1 NBCJ05 
EFF002 2!7102 3:30:00PM 7440-39-3 Barium 23 µg/1 NBCJ05 
EFF002 2f7/02 3:30:00PM 7440-41-7 Beryllium 0.1 u µgll NBCJ05 
EFF002 2!7102 3:30:00PM 7440-43-9 Cadmium 0.6 UJ µg/1 NBCJ05 
EF1'1l02 2f7/02 3:30:00·PM 7440"70-2 Calcium 20000 µg/I NBCJ05 
EFF002 2n102 3:30:00PM 7440-47-3 Chromium 5,9 J µg/1 NBCJ05 
EFF002 2f7/02 3:30:00PM 7440-48-4 Cobalt . 0.7 u µgll NBCJ05 
EFF002 2f7/02 3:30:00PM 7440-50-8 Copper 11 u µg/1 NBCJ05 
EFF002 2n102 3:30:00PM 7439~89-6 Iron · 1300 µg/I NBCJ05 
EFF002 2n102 3:30.:00PM 7439-92-1 Lead 18 µg/I NBCJ05 
EFF002 2n102 3:30:00PM 7439-95-4 Magnesium 840 µg/I NBCJ05 
EFF002 2!7/02 3:30:00PM 7439-96-5 Manganese 16 µg/l NBCJ05 
EFF002 2!7102 3:30:00PM 7440-02-0 Nickel . 1.7 u µg/I NBCJ05 
EFF002 2!7/02 3:30:00PM 7440-09-7 Potassium 900 J µg/l NBCJ0.5 
EFF002 2n102 3::30:00PM 7782-49-2 Selenium 3.3 u µg/l NB CJ OS 
EFF002 2f7/02 3:30:00PM 7440-22-4 Silver 0.5 u µg/1 NBCJ05 
EFF002 217/02 3:30:00PM 7440-23-5 Sodium 1600 µg/1 NBCJ05 
EFF002 2mo2 3:30:00PM 7440-28-0 Thallium 5.1 u µg/1 NBCJ05 
EFF002 217/02 3:30:00PM 7440-31-5 Tin 4.5 u µg/I NBCJ05 
EFF002 217/02 3:30:00PM 7440-62-2 Vanadium 5.9 J µg/I NBCJ05 
EFF002 2f7/02 3:30:00.PM 7440~66-6 Zinc 140 J µg/l NBCJ05 
EFF002 217/02 3:30:00PM 7439-97-6 Mercury 0.1 u µg/l NBCJ05 
EFF002 2n102 3:30:00PM 72-54-8 4,4'-DDD 0.1 UJ µg/I NBCJ05 
EFF002 2n102 3:30:00PM 72-55-9 4,4'-DDE 0.1 UJ µg/1 NBCJ05 
EFF002 217/02 3:30:00PM 50-29w3 4,4',DDT 0.1 UJ µg/1 NBCJ05 
EFF002 217/02 3:30:00PM 309-00-2 Aldrin 0.05 UJ µg/l NBCJ05 
EFF002 2mo2 3:30:00PM 319-84-6 alpha"BHC .0.05 UJ µg/l NBCJ05 
EFF002 2f7/02 3:30:00PM ·· 5103-71-9 alphacChlordane 0.05 UJ µg/1 NBCJ05 
EFF002 217102 3:30:00PM 319-85-7 beta-BHC 0.05 UJ µg/l NBCJ05 
EFF002 217/02 3:30:00PM 57-74-9 Chlordane {technical) 0.5 UJ µg/1 NBCJ05 
EFF002 2n102 3:30:00PM 319-86-8 delta-BHC 0.05 UJ µg/I NBCJ05 
EFF002 2f7/02 3:30:00PM 60-57-1 Dieldrin 0.1 UJ µgll NBCJ05 
EFF002 2f7/02 3:30:00PM 959-98-8 Endosulfan I 0.05 UJ µg/1 NBCJ05 
EFF002 2mo2 3:30:00PM 33213-65-9 Endosulfan II 0.1 UJ µgll NBCJ05 
EFF002 2mo2 3:30:00PM 1031-07-8 Endosulfan sulfate 0.1 UJ µg/l NBCJ05 



Storm Water Effluent AnalJ •• ..:al Data for Noisette Creek 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CAS NUMBER COMPOUND NAME RESULT 2;UALIFIER UNITS SDGNUMBER 
EFF002 2n102 3:30:00PM 72-20-8 Endrln 0.1 UJ µg/l NBCJ05· 
EFF002 2n102 3:30:00PM 7421-93-4 Endrin aldehyde 0.1 UJ µgll NBCJ05 
EFF002 2mo2 3:30:00PM. 53494-70-5 Endrin ketone 0.1 UJ µg/l NBCJ05 
EFF002 Yl/02 3:30:00PM 58-89-9 gamma-BHC {Lindane) 0.05 UJ µgll NBCJ05 
EFF002 Yl/02 3:30:00PM 5103-74-2 gamma-Chlordane 0.05 UJ µg/l NBCJ05 
EFF002 Yl/02 3:30:00PM 76-44-8 Heptachlor 0.05 UJ µg/l NBCJ05 
EFF002 2mo2 3:30:00PM 1024-57-3 Heptachlor epoxide 0.05 UJ µg/l · NBCJ05 
EFF002 Yl/02 3:30:00PM 72-43-5 Methoxychlor 0.5 UJ µg/l NBCJ05 
EFF002 Yl/02 3:30:00PM 8001-35-2 Toxaphene 5 UJ µg/l NBCJ05 
EFF002 2n102 3:30:00PM 12674-11-2 Aroclor~ IO 16 1 UJ µgll NBCJ05 
EFF002 2n/02 3:30:00PM 11104-28-2 Aroclor-1221 2 UJ µg/l NB CJ OS 
EFF002 2n102 3:30:00PM 11141-16-5 ArocJor-1232 1 VJ µg/l NBCJ05 
EFF002 2n102 3:30:00PM 53469~21-9 ArocJor-1242 1 UJ µg/l NBCJ05 
EFF002 217/02 3:30:00PM 12672-29-6 Aroclor-1248 l UJ µg/l NBCJ05 
EFF002 2rl102 3:30:00PM 11097-69-1 Aroclor-1254 1 UJ µg/I NBCJ05 
EFF002 2/7/02 3:30:00PM 11096~82-5 Aroclor-1260 1 UJ µg/l NBCJ05 
EFF002 2n/02 3:.30:00PM 120-82-1 1,2,4-Trichlorobenzene 10 u µgll NBCJ05 
EFF002 2n102 3:30:00PM 95-50-1 1,2-Dichlorobenzene . 10 u µgll · NBCJOS 
EFF002 Yl/02 3:30:00PM 541-73-1 1,3-Dlchlorobenzene 10 u µg/l NBCJ05 
EFF002 2n102 3:30:00PM 106-46-7 1,4-Dichlorobenzene 10 u µg/l NBCJ05 

EFF002 2n102 3:30:00PM 108-60-1 2,2'-0xybis(l-chloropropane) 
10 u µg/l NBCJ05 [bis(2-Chloroisopropyl)ether] 

EFF002 2n102 3:30:00PM 95-95-4 2,4,5" Trichlorophenol 10 u µg/l NBCJ05 
EFF002 2m02 3:30:00PM 88·06-2 2,4,6-Trichlorophenol 10 u µgll NBCJ05 
EFF002 2n/02 3:30:00PM 120-83-2 2,4-Dichlorophenol · 10 u µgll NBCJ05 
EFF002 2r7/02 3:30:00PM 105-67-9 2,4-Dimethylphenol . 10 u µg/l NBCJ05 
EFF002 2n/02 3:30:00PM 51-28-5 2,4-Dinitrophenol. 50 u µg/l NBCJ05 
EFF002 2n/02 3:30:00F'M 121-14-2 2,4-Dinitrotoluene 10 u µg/l NBCJ05 
·EFF002 2n102 3:30:0ClPM 606-20-2 2,6-Dinitrotoluene . ·. 10 u µgit NBCJ05 
EFF002 2rll02 3:30:00PM 91-58-7 2·Chloronaphthalene.··· 10 u µg/l NBCJ05 
EFF002 2n102 3:30:00PM 95-57-8 2-Chlorophenol ·. 10 u µg/l NBCJ05 
EFF002 2n/02 3:30:00PM 534-52-1 2-Methyl~4.6-dinitrophenol 50 u µg/l NBCJ05 
EFF002 2mo2 3:30:00PM 91-57-6 2-Methylnaphthalene 10 u µg/l NBCJ05 
EFF002 2n102 3:30:00PM 95-48"7 2-Methylphenol (o-Cresol) 10 u µg/l NBCJ05 
EFF002 Yl/02 3:30:00PM 88-74-4 2-Nitroaniline 50 u µgll NBCJ05 
EFF002 2/7/02 3:30:00PM. 88-75-5 2-NitrophenoJ 10 u µg/l NBCJ05 
EFF002 2r7/02 3:30:00PM 106-44-5 3&4-Methylphenol (m&p-cresol} 10 u µg/] NBCJ05 
EFF002 2nl02 3:30:00PM 91-94-1 3,3'-Dichlorobenzidine 20 u µg/I NB CJ OS 



Storm Water Emuent AnalJ .• ..:al Data for Noisette Creek 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CAS NUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 
EFF002 2n102 3:30:00PM 99-09-2 3-Nitroaniline 50 u µgll NBCJ05 
EFF002 2mo2 3:30:00PM 101-55-3 4-Bromophenylphenyl ether 10 u µgll NBCJ05 
EFF002 217/02 3:30:00PM 59-50-7 4-Chloro-3-methylphenol lO u µgll NBCJ05 
EFF002 2/7/02 3:30:00PM I06-47~8 4-Chloroaniline 20 u µg/l NBCJ05 
EFF002 217/02 3:30:00PM 7005-72-3 4~Chlorophenylphenyl ether 10 u µg/1 NBCJ05 
EFF002 2/7/02 3:30:00PM 100-01-6 4-Nitroaniline 50 u µg/1 NBCJ05 
EFF002 2/7/02 3:30:00PM 100-02-7 4-Nitrophenol 50 u µgll NBCJ05 
EFF002 217/02 3:30:00PM 83-32-9 Acenaphthene 10 u µgll NBCJ05 
E:FF002 2mo2 3:30:00PM 208-96-8 Acenaphthylene 10 u µgll NBCJ05 
EFF002 2mo2 3:30:00PM 120-12-7 Anthracene 10 u µg/l NBCJOS 
EFF002 217/02· 3:30:00PM 56-55-3 B enzo(a)anthracene 10 u µg/J NBCJOS 
EFF002 2n102 3:30:00PM 50-32-8 Benzo(a}pyrene 10 u µg/l NBCJOS 
EFF002 2mo2 3:30:00PM 205-99-2 Benzo(b )fluoranthene IO u µg/l NBCJ05 
EFF002 217/02 3:30:00PM 191-24-2 Benzo(g,h,i)perylene 10 u µg/l NBCJOS 
EFF002 217/02 3:30:00PM 207-08-9 Benzo(k)fl uoranthene 10 u µg/1 NBCJ05 
EFF002 217/02 3:30:00PM 111-91-1 bis(2-Chloroethoxy}methane 10 u µg/1 NBCJ05 
EFF002 217/02 3:30:00PM 111-44-4 bis(2-Chloroethyl)ether 10 u µgll NBCJ05 
EFF002 217/02 3:30:00PM 117-81-7 bis(2-Ethylhexyl)phth;'l1ate 2.6 J µgll NBCJ05 
EFF002 217/02 3:30:00PM 85-68-7 Butylbenzylphthalate IO u µg/l NBCJ05 
EFF002 2/7/02 3:30:00PM 86-74-8 Carbazole 10 u µg/1 NBCJ05 
EFF002 217/02 3:30:00PM 218-01-9 Chrysene 10 u µgll NBCJ05 
EFF002 217/02 3:30:00PM 53-70-3 Dibenzo( a,h }anthracene IO u µg/1 • NBCJ05 
EFF002 217/02 3:30:00PM 132-64-9 Dibenzofuran IO u µg/l NBCJ05 
EFF002 2mo2 3:30:00PM 84-66-2 Diethylphthalate 10 u µgll NBCJ05 
EFF002 217/02 3:30:00PM 13 l-11-3 Dimethylphthalate· 10 u µg/l NBCJ05 
EFF002 2mo2 3:30:00PM 84-74-2 . Di-n-buty lphthalate 10 u µg/1 NBCJ05 
EFF002 2n102· 3:30:00PM 117-84-0 Di-n-octylphthalate 10 u µg/1 NBCJ05 
EFF002 2/7/02 3:30:00PM 206-44-0 Fluoranthene . IO u µgll NBCJ05 
EFF002 217/02 3:30:00PM 86-73-7 Fluorene 10 u . µg/l NBCJ05 
EFF002 217/02 3:30:00PM 118-74-1 Hexachlorobenzene 10 u µgll NBCJ05 
EFF002 217/02 3:30:00PM 87-68-3 Hexachlorobutadiene 10 u µgll NBCJOS 
EFF002 2/7/02 3:30:00PM 77-47-4 Hexachlorocyc1opentadiene IO u µg/l NBCJ05 
EFF002 217/02 3:30:00PM 67-72-1 Hexachloroethane 10 u µg/l NBCJ05 
EFF002 217/02 3:30:00PM 193-39-5 Indeno( l ,2,3-cd)pyrene 10 u µg/1 NBCJ05 
EFF002 217/02 3:30:00PM 78-59-1 Isophorone 10 u µg/l NBCJ05 
EFF002 217/02 3:30:00PM 91-20-3 Naphthalene 10 u µg/l NBCJ05 
EFF002 217/02 3:30:00PM 98-95-3 Nitrobenzene 10 u µg/l NBCJOS 
EFF002 2n102 3:30:00PM 621-64-7 n-Nitrosodi-n-propylamine 10 u µgll NBCJ05 



Storm Water Effiuent Anal, _ . .:al Data for Noisette Creek 

VALIDATION 
SAMPLE ID DA TE SAMPLED TIME SAMPLED CAS NUMBER COMPOU1'"D NAME RESULT guALIFIER UNITS SDGNUMBER 
EFF002 2/7/02 3:30:00PM 86-30-6 N-Nitrosodiphenylamine lO u µgll NBCJ05 
EFF002 2f7/02 3:30:00PM 87-86-5 Pentachlorophenol 50 u µgll NBCJ05 
EFF002 217102 3:30:00PM 85-01-8 Phenanthrene 10 u µgll NBCJ05 
EFF002 217/02 3:30:00PM 108-95-2 Phenol 10 u µg/1 NBCJ05 
EFF002 217/02 3:30:00PM 129-00-0 Pyrene 10 u µg/I NBCJOS 
EFF002 2{7/02 3:30:00PM 57-12-5 Cyanide, Total 10 u µgll NBCJ05 
EFF003 217102 3:40:00PM E-10242 Salinity 12 mgll NBCJ05 
EFF003 3/2/02 4:45:00PM E-10242 Salinity 2 u mgll NBCJ06 
EFF003 312102 4:45:00PM 7429-90-5 Aluminum 120 J µg/l NBCJ06 
EFF003 312102 4:45:00PM 7440-36-0 Antimony 3.8 u µgll NBCJ06 
EFF003 3/2102 4:45:00PM 7440-38-2 Arsenic 2.7 u µgll NBCJ06 
EFF003 3/2102 4:45:00PM 7440-39-3 Barium 12 µgll NBCJ06 
EFF003 3/2102 4:45:00PM 7440-41-7 Beryllium 0.49 u µg/l NBCJ06 
EFF003 312102 4:45:00PM 7440-43-9 Cadmium 0.5 u µg/l NBCJ06 
EFF003 3/2/02 4:45:00PM 7440-70-2 Calcium 16000 µgll NBCJ06 
EFF003 312102 4:45:00PM 7440-47-3 Chromium 0.7 u µg/l NBCJ06 
EFF003 3/2/02 4:45:00PM 7440-48-4 Cobalt 0.8 u µg/I NBCJ06 
EFF003 3/2/02 4:45:00PM 7440-50-8 Copper 9.5 J µg/l NBCJ06 
EFF003 3/2/02 4:45:00PM 7439-89-6 Iron 190 µg/1 NBCJ06 
EFF003 312102 4:45:00PM 7439-92-l Lead 2.2 u µg/l NBCJ06 
EFF003 3/2/02 4:45:00PM 7439-95-4 Magnesium 1300 µg/l NBCJ06 
EFF003 3/2/02 4:45:00 PM 7439-96-5 Manganese 6.5 J µgll NBCJ06 
EFF003 3/2/02 4:45:00PM 7440-02-0 Nickel 1.7 u µgll NBCJ06 
EFF003 3/2/02 4:45:00PM 7440-09-7 Potassium 2400 µgll NBCJ06 
EFF003 3/2/02 4:4S:OOPM 7782-49-2 Selenium 4.9 u µgll NBCJ06 
EFF003 3/2/02 4:45:00PM 7440-22-4 Silver 1.4 u µg/l NBCJ06 
EFF003 3/2/02 4:45:00PM 7440-23-5 Sodium 4700 J µg/I NBCJ06 
EFF003 3/2/02 4:45:00PM 7440-28-0 ThaJlium 6.3 u µg/l NBCJ06 
EFF003 312102 4:45:00PM 7440-31-5 Tin 4.1 u µg/l NBCJ06 
EFF003 3/2/02 4:45:00PM 7440-62-2 Vanadium 1.4 J µg/l NBCJ06 
EFF003 3/2/02 4:4S:OOPM 7440-66-6 Zinc 66 J µgll NBCJ06 
EFF003 3/2102 4:45:00PM 7439-97-6 Mercury 0.1 u µg/I NBCJ06 
EFF003 3/2/02 4:4S:OOPM 72-54-8 4,4'-DDD 0.1 UJ µg/l NBCJ06 
EFF003 312102 4:45:00PM 72.55.9 4,4'-DDE 0.1 UJ µg/l NBCJ06 
EFF003 312102 4:45:00PM 50-29-3 4.4'-DDT 0.1 UJ µg/l NBCJ06 
EFF003 312102 4:45:00PM 309-00-2 Aldrin 0.05 UJ µg/l NBCJ06 
EFF003 3/2102 4:45:00PM 319-84-6 alpha-BHC 0.05 UJ µg/l NBCJ06 
EFF003 3/2/02 4:45:00PM 5103-71-9 alpha-Chlordane 0.05 UJ µg/I NBCJ06 



Storm Water Emuent Anal.) .-..:al Data for Noisette Creek 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CAS NUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 
EFF003 312/02 4:45:00PM 319-85-7 beta-BHC 0.05 UJ µg/l NBCJ06 
EFF003 312/02 4:45:00PM 57-74-9 Chlordane (technical) 0.5 UJ µg/l NBCJ06 
EFF003 3/2/02 4:45:00PM 319-86-8 delta-BHC 0.05 UJ µgll NBCJ06 
EFF003 312102 4:45:00PM 60-57-1 Dieldrin 0.1 UJ µg/l NBCJ06 
EFF003 3/2/02 4:45:00PM 959-98-8 Endosulfan I 0.05 UJ µg/I NBCJ06 
EFF003 312102 4:45:00PM 33213-65-9 Endosulfan II 0.1 UJ µg/l NBCJ06 
EFF003 3/2/02 4:45:00PM 1031-07-8 Endosulfan sulfate O.l UJ µg/1 NBCJ06 
EFF003 312102 4:45:00PM 72-20-8 Endrin 0.1 UJ µg/I NBCJ06 
EFF003 312102 4:45:00PM 7421-93-4 Endrin aldehyde 0.1 UJ µg/l NBCJ06 
EFF003 3/2/02 4:45:00PM 53494-70-5 Endrin ketone 0.1 UJ µg/l NBCJ06 
EFF003 3/2/02 4:45:00PM 58-89-9 gamma-BHC (Lindane) 0.05 UJ µg/l NBCJ06 
EFF003 3/2/02 4:45:00PM 5103-74-2 gamma-Chlordane 0.05 UJ µg/1 NBCJ06 
EFF003 3/2/02 4:45:00PM 76-44-8 Heptachlor 0.05 UJ µg/I NBCJ06 
EFF003 312102 4:45:00PM 1024-57-3 Heptachlor epoxide 0.05 UJ µg/I NBCJ06 
EFF003 3/2/02 4:45:00PM 72-43-5 Methoxychlor 0.5 UJ µg/I NBCJ06 
EFF003 3/2/02 4:45:00PM 8001-35-2 Toxaphene 5 UJ µg/l NBCJ06 
EFF003 3/2/02 4:45:0DPM 12674-11-2 Aroclor-1016 UJ µg/I NBCJ06 
EFF003 3/2/02 4:45:0DPM 11104-28-2 Aroclor-1221 2 UJ µg/1 NBCJ06 
EFF003 3/2/02 4:45:00PM 11141-16-5 Aroclor-1232 1 UJ µg/l NBCJ06 
EFF003 3/2/02 4:45:00PM 53469-21-9 Aroclor-1242 l UJ µg/l NBCJ06 
EFF003 3/2/02 4:45:00PM 12672-29-6 Aroclor-1248 1 UJ µg/l NBCJ06 
EFF003 3/2/02 4:45:00PM 11097-69-1 Aroclor-1254 1 UJ µg/1 NBCJ06 
EFF003 3/2/02 4:45:00PM 11096-82-5 Aroclor-1260 UJ µg/I NBCJ06 
EFF003 3/2/02 4:45:00 PM 120-82-1 1,2,4-Trichlorobenzene 10 u µg/I NBCJ06 
EFF003 3/2/02 4:45:00PM 95-50-1 1,2-Dichlorobenzcne 10 u µg/l NBCJ06 
EFF003 312102 4:45:00PM 541-73-1 1,3-Dichlorobenzene 10 u µg/l NBCJ06 
EFF003 3/2/02 4:45:00PM 106-46-7 1,4-Dichlorobenzene 10 u µg/l l\TBCJ06 

EFF003 312102 4:45:0DPM 108-60-1 
2,2'-0xybis( 1-chloropropane) 

IO u µg/I NBCJ06 [bis(2-Chloroisopropyl)ether) 
EFF003 312102 4:45:00PM 95-95-4 2,4,5-T richlorophenol 10 u µg/l NBCJ06 
EFF003 3/2/02 4:45:00PM 88-06-2 2,4,6-Trichlorophenol 10 u µg/I NBCJ06 
EFF003 3/2/02 4:45:00 PM 120-83-2 2,4-Dichlorophenol 10 u µg/I NBCJ06 
EFF003 3/2/02 4:45:00PM 105-67-9 2,4-Dimethylphenol 10 u µg/l NBCJ06 
EFF003 312102 4:45:00PM 51-28-5 2,4-Dinitrophenol 50 u µg/l NBCJ06 
EFF003 312102 4:45:00PM 121-14-2 2,4-Dinitrotoluene 10 u µg/1 NBCJ06 
EFF003 3/2/02 4:45:00PM 606-20-2 2, 6-Dinitroto luene IO u µg/l NBCJ06 
EFF003 3/2102 4:45:00PM 91-58-7 2-Chloronaphthalene IO u µg/l NBCJ06 
EFF003 312102 4:45:00PM 95-57-8 2-Chlorophenol 10 u µg/l NBCJ06 



Storm Water Effiuent Anal) .. ..:al Data for Noisette Creek 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CAS NUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 
EFF003 3/2/02 4:45:00PM 534-52-1 2-Methyl-4,6-dinitrophenol 50 u µg/l NBCJ06 
EFF003 3/2/02 4:45:00PM 91-57-6 2-Methyl naphtha! ene 10 u µg/l NBCJ06 
EFF003 3/2/02 4:45:00PM 95-48-7 2-Methylphenol (o-Cresol) 10 u µg/l NBCJ06 
EFF003 3/2/02 4:45:00PM 88-74-4 2-Nitroaniline 50 u µg/l NBCJ06 
EFF003 3/2/02 4:45:00PM 88-75-5 2-Nitrophenol 10 u µg/l NBCJ06 
EFF003 3/2/02 4:45:00PM 106-44-5 3&4-Methylphenol (m&p-cresol) 10 u µgit NBCJ06 
EFF003 3/2/02 4:45:00PM 91-94- l 3,3'-Dichlorobenzidine 20 u µg/l NBCJ06 
EFF003 3/2/02 4:45:00PM 99-09-2 3-Nitroaniline 50 u µg/l NBCJ06 
EFF003 3/2/02 4:45:00PM 101-55-3 4-Bromophenylphenyl ether 10 u µg/l NBCJ06 
EFF003 3/2/02 4:45:00PM 59-50-7 4-Chloro-3-methylphenol 10 u µg/l NBCJ06 
EFF003 3/2/02 4:45:00PM 106-47-8 4-Ch loroaniline 20 u µg/l NBCJ06 
EFF003 3/2/02 4:45:00PM 7005-72-3 4-Cblorophenylphenyl ether 10 u µg/l NBCJ06 
EFF003 3/2/02 4:45:00PM 100-01-6 4-Nitroaniline 50 u µg/1 NBCJ06 
EFF003 3/2102 4:45:00PM 100-02-7 4-Nitrophenol 50 u µg/I NBCJ06 
EFF003 3/2/02 4:45:00PM 83-32-9 Acenaphthene 10 u µg/l NBCJ06 
EFF003 3/2/02 4:45:00PM 208-96-8 Acenaphthylene 10 u µg/l NBCJ06 
EFF003 3/2/02 4:45:00PM 120-12-7 Anthracene 10 u µg/l NBCJ06 
EFF003 3/2/02 4:45:00PM 56-55-3 B enzo( a)anthracene 10 u µg/l NBCJ06 
EFF003 3/2/02 4:45:00PM 50-32-8 Benzo(a)pyrene 10 u µg/l NBCJ06 
EFF003 3/2/02 4:45:00PM 205-99-2 Benzo(b )fluoranthene 10 u µg/l NBCJ06 
EFF003 3/2/02 4:45:00PM 191-24-2 Benzo(g,h,i )perylene 10 u µg/l NBCJ06 
EFF003 3/2102 4:45:00PM 207-08-9 Benzo(k)fluoranthene 10 u µg/l NBCJ06 
EFF003 3/2/02 4:45:00PM 111-91-1 bis(2-Chloroethoxy}methane 10 u µg/I NBCJ06 
EFF003 3/2102 4:45:00PM l l l-44-4 bis(2-Chloroethyl)ether 10 u µgll NBCJ06 
EFF003 3/2/02 4:45:00PM 117-81-7 bis(2-Ethylhexyl)phthalate 10 u µgll NBCJ06 
EFF003 3/2/02 4:45:00PM 85-68-7 Butylbenzylphthalate 10 u µgll NBCJ06 
EFF003 3/2102 4:45:00PM 86-74-8 Carbazole 10 u µg/I NBCJ06 
EFF003 3/2/02 4:45:00PM 218-01-9 Cbrysene IO u µg/l NBCJ06 
EFF003 3/2/02 4:45:00PM 53-70-3 Dibenzo(a,h)anthracene lO u µg/1 NBCJ06 
EFF003 3/2/02 4:45:00PM 132-64-9 Dibenzofuran 10 u µg/l NBCJ06 
EFF003 312102 4:45:00PM 84-66-2 Diethylphthalate 10 u µg/l NBCJ06 
EFF003 3/2/02 4:45:00PM 131-11-3 Dimethyl phthalate lO u µg/l NBCJ06 
EFF003 3/2/02 4:45:00PM 84-74-2 Di-n-butylphthalate 10 u µgll NBCJ06 
EFF003 3/2/02 4:45:00PM 117-84-0 Di-n-octylphthalate 10 u µg/1 NBCJ06 
EFF003 3/2/02 4:45:00PM 206-44-0 Fluoranthene 10 u µg/l NBCJ06 
EFF003 3/2102 4:45:00PM 86-73-7 Fluorene 10 u µg/I NBCJ06 
EFF003 3/2/02 4:45:00PM 118-74-l H.exachlorobenzene 10 u µgll NBCJ06 
EFF003 3/2/02 4:45:00PM 87-68-3 Hexachlorobutadiene lO u µg/l NBCJ06 



Storm Water Emuent Anal) ... ..:al Data for Noisette Creek 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CAS NUMBER COMPOUND NAME RESUJ,T QUALIFIER UNITS SDGNUMBER 
EFF003 312102 4:45:00PM 77-47-4 Hexachlorocyclopentadiene IO u µg/l NBCJ06 
EFF003 312102 4:45:00PM 67-72-1 Hexachloroethane IO u µg/l NBCJ06 
EFF003 312102 4:45:00PM 193-39-5 Indeno( 1,2,3-cd)pyrene lO u µg/I NBCJ06 
EFF003 312102 4:45:00PM 78-59-1 lsophorone 10 u µg/I NBCJ06 
EFF003 312102 4:45:00PM 91-20-3 Naphthalene IO u µg/I NBCJ06 
EFF003 312102 4:45:00PM 98-95-3 Nitro benzene 10 u ~1g/l NBCJ06 
EFF003 3/2/02 4:45:00PM 621-64-7 n-Nitrosodi-n-propylamine 10 u µg/l NBCJ06 
EFF003 3/2/02 4:45:00PM 86-30-6 N-Nitrosodiphenylamine 10 u µg/l NBCJ06 
EFF003 3/2/02 4:45:00PM 87-86-5 Pentach loropheno l 50 u µg/l NBCJ06 
EFF003 3/2/02 4:45:00PM 85-01-8 Phenanthrene IO u µg/l NBCJ06 
EFF003 3/'2102 4:45:00PM 108-95-2 Phenol 10 u µg/l NBCJ06 
EFF003 3/2/02 4:45:00PM 129-00-0 Pyrene 10 u µg/I NBCJ06 
EFF003 312102 4:45:00PM 57-12-5 Cyanide, Total 10 u µg/I NBCJ06 
EFF004 '217/02 9:15:00AM E-10242 Salinity 2 u mg/I NBCJ04 
EFF004 '217/02 9:15:00AM 7429-90-5 Aluminum 4500 µg/l NBCJ04 
EFF004 2n102 9:15:00AM 7440-36-0 Antimony 20 u µg/l NBCJ04 
EFF004 '217/02 9:15:00 AM 7440-38-2 Arsenic 10 u µg/l NBCJ04 
EFF004 217/02 9:15:00AM 7440-39-3 Barium 25 µg/l NBCJ04 
EFF004 217/02 9:15:00AM 7440-41-7 Beryllium 0.16 J µg/l NBCJ04 
EFF004 217102 9:15:00 AM 7440-43-9 Cadmium 5 u µg/l NBCJ04 
EFF004 '217/02 9:15:00AM 7440-70-2 Calcium 29000 µg/l NBCJ04 
EFF004 217/02 9:15:00AM 7440-47-3 Chromium 5.6 J µg/l NBCJ04 
EFF004 '217/02 9:15:00AM 7440-48-4 Cobalt 10 u µg/I NBCJ04 
EFFCl04 '217/02 9:l5:00AM 744().;50-8 Copper 13 J µg/l NBCJ04 
EFF004 '217/02 9:15:00AM 7439-89-6 Iron 1600 µg/l NBCJ04 
EFF004 '217/02 9:15:00AM 7439-92-1 Lead 5.5 µg/l NBCJ04 
EFF004 217102 9:15:00AM 7439-95-4 Magnesium 1600 µg/I NBCJ04 
EFF004 217/02 9:15:00AM 7439-96-5 Manganese 9.9 J µg/1 NBCJ04 
EFF004 217/02 9.:l5:00AM 7440-02-0 Nickel 1.7 J µg/1 NBCJ04 
EFF004 217/02 9:l5:00AM 7440-09-7 Potassium 3100 µg/l NBCJ04 
EFF004 217/02 9:15:00AM 7782-49-2 Selenium 10 u µg/1 NBCJ04 
EFF004 217/02 9:15:00AM 7440-22-4 Silver 10 u µg/l NBCJ04 
EFF004 217/02 9:15:00AM 7440-23-5 Sodium 2300 µg/l NBCJ04 
EFF004 '217/02 9:15:00AM 7440-28-0 Thallium 10 u µg/l NBCJ04 
EFFCl04 217/02 9:15:00AM 7440-31-5 Tin 50 u µg/1 NBCJ04 
EFF004 217102 9:15:00AM 7440-62-2 Vanadium 8.1 J µg/J NBCJ04 
EFF004 '217/02 9:15:00AM 7440-66-6 Zinc 19 J µg/l NBCJ04 
EFFCl04 217/02 9:15:00AM 7439-97-6 Mercury 0.1 u µg/I NBCJ04 



Storm Water Eftluent Anal) •. ~al Data for Noisette Creek 

VALIDATION 
SAMPIJEID DA TE SAMPLED TIME SAMPLED CAS NUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 
El-'r004 2n102 9:15:00AM 72-54-8 4,4'-DDD 0.1 UJ µgll NBCJ04 
EFF004 2n102 9:l5:00AM 72-55-9 4,4'-DDE 0.1 UJ µgll NBCJ04 
EFF004 217/02 9:15:00 AM 50-29~3 4,4'-DDT 0.1 UJ µgll NBCJ04 
EFF004 2n102 9:15:00AM 309-00-2 Aldrin 0.05 UJ µg/I NBCJ04 
EFF004 217/02 9:15:00AM 319-84~6 alpha-BHC 0.05 UJ µgll NBCJ04 
EFF004 217/02 9:15:00AM 5103-71-9 alpha-Chlordane 0.05 UJ µgll NBCJ04 
EFF004 2n102 9:15:00AM 319-85-7 beta~BHC 0.05 UJ µgll NBCJ04 
EFF004 217/02 9:15:00AM 57-74-9 Chlordane (technical) . 0.5 UJ µgll NBCJ04 
EFF004 2n102 9:15:00AM 319-86-8 delta-BHC . 0.05 UJ µgll NBCJ04 
EFF004 217/02 9:l5:0QAM 60-57-1 Dieldrin 0.1 UJ µgll NBCJ04 
EFF004 2/7/02 9:l5:00AM 959-98-8 Endosulfan I 0.05 UJ µgll NBCJ04 
EFF004 2n102 9:15:00AM 33213-65-9 Endosulfan II 0.1 UJ µgll NBCJ04 
EFF004 217/02 9:15:00AM 1031-07-8 Endosulfan sulfate 0.1 UJ µg/1 NBCJ04 
EFF004 2n102 9:15:00AM 72-20-8 Endrin .. 0.1 UJ µgll NBCJ04 
EFF004 217/02 9:15:00AM 7421-93-4 Endrin aldehyde 0.1 UJ µg/l NBCJ04 
EFF004. 2n102 9:15:00AM 53494-70-5 Endrin ketone 0.1 UJ µg/l NBCJ04 
EFF004 2/7/02 9:l5:00AM 58-89-9 garnma-BHC (Linda.ne) 0.05 UJ µgll NBCJ04 
EFF004 2n102 9:15:00AM 5103-74-2 gamma-Chlordane 0.05 UJ µg/I NBCJ04 
EFF004 217/02 9:15:00AM 76-44-8 Heptachlor 0.05 UJ µgll NBCJ04 
EFF004 2n102 9:15:00AM 1024-57-3 Heptachlor epoxide 0.05 UJ µg/l NBCJ04 
EFF004 2n102 9:15:00AM 72-43-5 Methoxychlor 0.5 UJ µgll NBCJ04 
EFF004 2n102 9:15:00AM 8001-35-2 Toxaphene 5 UJ µgll NBCJ04 
EFF004 2n102 9:15:00AM 12674-11-2 Aroclor-1016 1 UJ µgll NBCJ04 
EFF004 217/02 9:15:00AM .. 11104-28-2 Aroclor~1221 2 UJ µgll NBCJ04 
EFF004 217/02 9:J5:00AM 11141-16-5 Aroclor-1232. I UJ µgll NBCJ04 
EFF004 2n102 9:15:00AM 53469-21-9 Aroclor-1242 l UJ µg/I NBCJ04 
EFF004 2n102 9:15:00AM 12672-29-6 Arodor-1248 UJ µgll NBCJ04 
EFF004 2n102 9:15:00AM 11097-69-1 Aroclor-1254 .1 UJ µg/I NBCJ04 
EFF004 217/fJl 9:15:00AM 11096-82-5 Aroclor-1260 .. 1 UJ µg/l NBCJ04 

10 
.. 

u EFF004 217/02 9:15:00 AM 120-82-1 1,2,4-Trichlorobenzene µg/I NBCJ04 
EFF004 217/02 9:15:00AM 95-50-1 1,2-Dichlorobenzene 10 u µgll NBCJ04 
EFF004 217/02 9:15:00AM 541-73-1 1,3-Dichlorobenzene·. IO u µgll NBCJ04 
EFF004 2n102 9:15:00AM 106-46-7 1,4-Dichlorobenzene · 10 u µg/l NBCJ04 

EFF004 217/02 9:15:00AM 108-60-1 2,2'-0xybis( 1-chloropropane) 
10 u µg/1 NBCJ04 [bis(2-Chloroisopropyl)ether] 

EFF004 217/02 9:l5:00AM 95-95-4 2,4.5-Trichlorophenol IO u µgll NBCJ04 
EFF004 217/02 9:15:00AM 88-06-2 2,4,6-Trichlorophenol 10 u µgll NBCJ04 
EFF004 217102 9:15:00 AM 120-83-2 2,4-Dichlorophenol IO u µgll NBCJ04 



Storm Water Emuent Anal) ... .:al Data for Noisette Creek 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CAS NUMBER COMPOUND NAME RF.SULT QUALIFIER UNITS SDGNUMBER 
EFF004 2n102 9:15:00AM 105-67-9 2,4-Dimethylphenol 10 u µgll NBCJ04 
EFF004 2n102 9:15:00AM 51-28-5 2,4-Dini trophenol 50 u µgll NBCJ04 
EFF004 2n102 9:15:00AM 121-14-2 2,4-Dinitrotoluene 10 u µg/I NBCJ04 
EFF004 2n102 9:15:00AM 606-20-2 2,6-Dinitrotoluene 10 u µgll NBCJ04 
EFF004 '117/02 9:15:00Mv1 91-58-7 2-Chloronaphthalene 10 u µg/I NBCJ04 
EFF004 '117/02 9:15:00AM 95-57-8 2-Chlorophenol 10 u µg/I NBCJ04 
EFF004 '117/02 9:l5:00AM 534~52-l 2-Methyl-4.6-dinitrophenol 50 u µgll NBCJ04 
EFF004 2n/02 9:15:00AM 91-57-6 2-Methylnaphtbalene 10 u µgll NBCJ04 
EFF004 2n/02 9:15:00AM 95-48-7 2-Methylpbenol (0:-Cresol) IO u µgll NBCJ04 
EFF004 2n102 9:15:00AM 88-74-4 2-Nitroaniline 50 u µgll NBCJ04 
EFF004 2/7/02 9:15:00AM 88-75-5 2-Nitrophenol 10 u µg/l NBCJ04 
Ef:<'"F004 2n/02 9:15:00AM 106-44-5 3&4-Methylphenol (m&p--cresol) IO u µgll NBCJ04 
EFF004 2n102 9:15:00AM 91-94-1 3,3'-Dichlorobenzidine 20 u µg/l NBCJ04 
EFF004 217/02 9:15:00AM 99-09-2 3-Nitroaniline 50 u µgll NBCJ04 
EFF004 217/02 9:15:00AM 101-55-3 4-Bromophenylpbenyl ether 10 u µgll NBCJ04 
EFF004 2n/02 9:15:00 AM 59-50-7 4-Chloro-3-methylphenol IO u µgll NBCJ04 
EFF004 2n/02 9:15:00AM 106-47-8 4-Chloroaniline . 20 u µgll NBCJ04 
EFF004 2n/02 9:15:00AM 7005-72-3 4-Chlorophenylpheny1 ether IO u µgll NBCJ04 
EFF004 2nl02 9:15:00AM 100-01-6 4-Nitroaniline 50 u µgll NBCJ04 
EFF004 2n102 9:15:00AM 100-02-7 4-Nitrophenol · 50 u µg/l NBCJ04 
EFF004 217/02 9:15:00AM 83-32-9 .Acenaphthene 10 u µg/l NBCJ04 
EFF004 211102 9:15:00AM 208-96-8 Acenaphthylene 10 u µgll NBCJ04 
EFF004 2n102 9:15:00AM· 120-12-'7 Anthracene 10. u µgll NBCJ04 
EFF004 2n102 9:15:00AM 56-55~3 Berizo{a)anthfacene 10 u µgll NBCJ04 
EFF004 2n/02 9:15:00AM 50-32-8 Benzo( a)pyrene ·.· IO u µg/l NBCJ04 
EFF004 2n102 9:15:001\M.· 205-99-2 Benzo(b)fluorantherie . 10 u µg/l NBCJ04 
EFF004 '117102 9:15:00 AM·. 191-24-2 Benzo(g,h.i)peryfene 10 u µgll NBCJ04 
EFF004 2n/02 9:15:00AM 207~08-9 Benzo(k)fluoranthene IO u µgll NBCJ04 
EFF004 2nro2 9:15;00.AM 111-91~1 bis(2-Chloroethoxy)methane 10 u µg/l NBCJ04 
EFF004 2n102 9:15:00AM 111-44-4 bis(2-Chloroethyl)ether . 10 u µg/l NBCJ04 
EFF004 2n/02 9:15:00AM.· 117-81-7 bis(2-EthyJhexyl)phthalate 10 u µgll NBCJ04 
EFF004 2n/02 9:15:00AM . 85-68-7 B utylbenzylphthalate 10 u µgll NBCJ04 
EFF004 2n102 9:15:00AM 86-74-8 Carbazole 10 u µgll NBCJ04 
EFF004 2/7/02 9:15:00AM 218-01-9 Chrysene 10 u µgll NBCJ04 
EFF004 2n/02 9:15:00AM 53-70-3 Dibenzo(a,h)anthfacene 10 u µgll NBCJ04 
EFF004 2/7/02 9:15:00AM 132-64-9 Dibenzofuran 10 u µgll NBCJ04 
EFF004 2n102 9:15:00.AM 84-66-2 Diethylphthalate IO u µgll NBCJ04 
EFF004 2n/02 9:15:00 AM 131-11-3 Dimethylphthalate 10 u µgll NBCJ04 



Storm Water Effluent Anal., .. ..:al Data for Noisette Creek 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CAS NUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 
EFF004 2n102 9:15:00AM 84-74-2 Di-n-butylphthalate 10 u µg/1 NBCJ04 
EFF004 2n102 9:15:00AM 117-84-0 Di-n-octylphthaJate 10 u µg/1 NBCJ04 
EFF004 2n102 9:15:00AM 206-44-0 Fluoranthene 10 u µg/1 NBCJ04 
EFF004 2n102 9:15:00AM 86-73-7 Fluorene 10 u µg/1 NBC'J04 
EFF004 217/02 9:15:00AM 118-74-1 Hexachlorobenzene 10 u µg/1 NBCJ04 
EFF004 217/02 9:15:00AM 87-68-3 Hexachlorobutadiene 10 u µg/l NBCJ04 
EFF004 217102 9:15:00AM 77-47-4 Hexachlorocyclopentadiene 10 u µg/1 NBCJ04 
EFF004 217/02 9:15:0()AM 67-72-1 Hexachloroethane 10 u µg/1 NBCJ04 
EFF004 217/02 9:15:00AM 193·39-5 Indeno{ 1,2,3-cd)pyrene 10 u µg/1 NBCJ04 
EFF004 217/02 9:15:00AM· 78·59-1 lsophorone 10 u µg/1 NBCJ04 
EFF004 217/02 9:15:00AM 91-20-3 Naphthalene 10 u µg/1 NBCJ04 
EFF004 2n102 9:15:00AM 98-95-3 Nitrobenzene . 10 u µg/l NBCJ04 
EFF004 2/7/02 9:15:00AM 621..64-7 n-Nitrosodi-n-propylamine 10 u µg/1 NBCJ04 
EFF004 2n102 9:15:00AM 86-30-6 N-Nitrosodiphettylamine 10 u µg/1 NBCJ04 
EFF004 2n102 9;15:00AM 87-86~5 Pentachlorophenol · · 50 u µg/1 NBCJ04 
EFF004 217102 9:15:00AM 85-01-8 Phenanthrene IO u µg/1 NBCJ04 
EFF004 2n102 9:15:00AM 108-95-2 Phenol 10 u µg/1 NBCJ04 
EFF004 2n102 9:15:00AM 129-00-0 Pyrene• · 10 u µg/1 NBCJ04 
EFF004 217/02 9:15:00AM 57-12-5 Cyanide, Total 10 u µg/l NBCJ04 
EFF007 312/02 4:55:00PM E-10242 Salinity 2 u mg/I NBCJ06 
EFF007 3/2/02 4:55:00PM 7429-90-5 Aluminum 200 J µg/l NBCJ06 
EPF007 3/2/02 4:55:00PM 7440-36-0 Antimony 3.8 u µg/1 NBCJ06 
EFF007 3/2/02 4:55:00PM 7440-38-2 Arsenic 2.7 u µg/I NBCJ06 
EFF007 3/2/02 4:55:00PM 7440-39-3 Barium 8.5 J µg/l NBCJ06 
EFF007 3/2/02 4:55:00PM 7440-41-7 Beryllium 0.52 u µgit NBCJ06 
EFF007 3/2/02 4:55:00PM 7440-43-9 Cadmium 0.5 u µg/l NBCJ06 
EFF007 312102 4:55:00PM 7440-70-2 Calcium 20000 µg/l NBCJ06 
EFF007 3/2/02 4:55:00PM 7440-47-3 Chromium 0.7 u µgll NBCJ06 
EFF007 3/2/02 4:55:00PM 7440-48-4 Cobalt 0.8 u µg/l NBCJ06 
EFF007 3/2/02 4:55:00PM 7440-50-8 Copper 4.8 J µgit NBCJ06 
EFF007 3/2/02 4:55:00PM 7439-89-6 Iron 300 µg/l NBCJ06 
EFF007 3/2/02 4:55:00PM 7439-92-1 Lead 2.2 u µgll J'.'BCJ06 
EFF007 3/2/02 4:55:00PM 7439-95-4 Magnesium 2100 µg/1 NBCJ06 
EFF007 3/2/02 4:55:00PM 7439-96-5 Manganese 6.3 J µgll NBCJ06 
EFF007 3/2102 4:55:00PM 7440-02-0 Nickel 1.7 u µg/I NBCJ06 
EFF007 312102 4:55:00PM 7440-09-7 Potassium 2400 µgll NBCJ06 
EFF007 312102 4:55:00PM 7782-49-2 Selenium 4.9 u µg/l NBCJ06 
EFF007 312102 4:55:00PM 7440-22-4 Silver 1.4 u µgit NBCJ06 



Storm Water Effiuent Anal_, .. .:al Data for Noisette Creek 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CAS NUMBER COMPOU1''D NAME RESULT QUALIFIER UNITS SDGNUMBER 
EFF007 3/2102 4:55:00PM 7440-23-5 Sodium 6000 J µgll NBCJ06 
EFF007 3/2/02 4:55:00PM 7440-28-0 Thallium 6.3 u µgll 1'.'BCJ06 
EFF007 312/02 4:55:00PM 7440-31-5 Tin 4.1 u µg/1 NBCJ06 
EFF007 3/2/02 4:55:00 PM 7440-62-2 Vanadium 1.7 J µg/I NBCJ06 
EFF007 3/2/02 4:55:00PM 7440-66-6 Zinc 99 J µg/I NBCJ06 
EFF007 3/2/02 4:55:00PM 7439-97-6 Mercury 0.1 u µg/1 NBCJ06 
EFF007 3/2/02 4:55:00PM 72-54-8 4,4'-DDD 0.1 UJ µg/1 NBCJ06 
EFF007 3/2/02 4:55:00PM 72-55-9 4,4'-DDE 0.1 UJ µg/I NBCJ06 
EFF007 312102 4:55:00PM 50-29-3 4,4'-DDT 0.1 UJ µgit NBCJ06 
EFF007 3/2/02 4:55:00PM 309-00-2 Aldrin 0.05 UJ µg/I NBCJ06 
EFF007 3/2/02 4:55:00PM 319-84-6 alpha-BHC 0.05 UJ µg/l NBCJ06 
EFF007 3/2/02 4:55:00PM 5103-71-9 alpha-Chlordane 0.05 UJ µg/I NBCJ06 
EFF007 3/2/02 4:55:00PM 319-85-7 beta-BHC 0.05 UJ µg/I NBCJ06 
EFF007 312102 4:55:00PM 57-74-9 Chlordane (technical) 0.5 UJ µg/l NBCJ06 
EFF007 312102 4:55:00PM 319-86-8 delta-BHC 0.05 UJ µg/l NBCJ06 
EFF007 312102 4:55:00PM 60-57-1 Dieldrin 0.1 UJ µg/I NBCJ06 
EFF007 312102 4:55:00PM 959-98-8 Endosulfan I 0.05 UJ µg/l NBCJ06 
EFF007 312/02 4:55:00PM 33213-65-9 Endosulfan II 0.1 UJ µg/l NBCJ06 
EFF007 3/2/02 4:55:00PM 1031-07-8 Endosulfan sulfate 0.1 UJ µg/l NBCJ06 
EFF007 3/2102 4:55:00PM 72-20-8 Endrin 0.1 UJ µg/I NBCJ06 
EFF007 312102 4:55:00PM 7421-93-4 Endrin aldehyde 0.1 UJ µg/l NBCJ06 
EFF007 3/2/02 4:55:00PM 53494-70-5 Endrin ketone 0.1 UJ µg/l NB006 
EFF007 312102 4:55:00PM 58-89-9 gamma-BHC (Lindane) 0.05 UJ µg/I NBCJ06 
EFP007 3/2/02 4:55:00PM 5103-74-2 gamma-Chlordane 0.05 UJ µg/1 NBCJ06 
EFF007 3/2/02 4:55:00PM 76-44-8 Heptachlor 0.05 UJ µg/l NBCJ06 
EFF007 3/2/02 4:55:00PM 1024-57-3 Heptachlor epoxide 0.05 UJ ~tg/l NB006 
EFF007 3/2102 4:55:00PM 72-43-5 Methoxychlor 0.5 UJ µgll NBCJ06 
EFF007 3/2/02 4:55:00PM 8001-35-2 Toxaphene 5 UJ µg/1 NBCJ06 
EFF007 3/2/02 4:55:00PM 12674-11-2 Arodor-1016 1 UJ µg/I NBCJ06 
EFF007 3/2/02 4:55:00PM 11104-28-2 Aroclor-122 l 2 UJ µg/I NBCJ06 
EFF007 312102 4:55:00PM 11141-16-5 Aroclor-1232 UJ µg/I NBCJ06 
EFF007 3/2/02 4:55:00PM 53469-21-9 Aroclor-124 2 UJ µg/l NBCJ06 
EFF007 3/2/02 4:55:00PM 12672-29-6 Aroclor-1248 l UJ µg/I NBCJ06 
EFF007 3/2/02 4:55:00PM 11097-69-1 Aroclor-1254 I UJ µg/I NBCJ06 
EFF007 3/2/02 4:55:00PM 11096-82-5 Aroclor-1260 l UJ µgll NBCJ06 
EFF007 3/2/02 4:55:00PM 120-82-1 1,2,4-Trichlorobenzene 10 u µg/1 NBCJ06 
EFF007 312102 4:55:00PM 95-50-1 1,2-Dichlorobenzene 10 u µg/1 NBCJ06 
EFF007 3/2/02 4:55:00PM 541-73-l l ,3-Dichlorobenzene 10 u µg/l NBCJ06 



Storm Water Effiuent Anal:i ._.a) Data for Noisette Creek 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CAS NUMBER COMPOUND NAME RESULT ~UALIFIER UNITS SDGNUMBER 
EFF007 3/2/02 4:55:00PM 106-46-7 1,4-Die hlorobenzene 10 u µg/1 NBCJ06 

EFF007 3/2/02 4:55:00PM 108-60-1 2,2'-0x ybis( 1-chloropropane) 
10 u µg/I NBCJ06 [bis(2-Chloroisopropyl)ether] 

EFF007 3/2/02 4:55:00PM 95-95-4 2,4,5-Trichlorophenol 10 u µg/l NBCJ06 
EFF007 3/2102 4:55:00PM 88-06-2 2,4,6-Trichlorophenol lO u µg/l NBCJ06 
EFF007 3/2/02 4:55:00PM 120-83-2 2,4-Dichlorophenol lO u µg/l NBCJ06 
EFF007 3/2102 4:55:00PM 105-67-9 2,4-Dimethylphenol 10 u µg/I NBCJ06 
EFF007 3/2/02 4:55:00PM 51-28-5 2,4-Dinitrophenol 50 u µg/I NBCJ06 
EFF007 312102 4:55:00PM 121-14-2 2,4-Dinitrotoluene IO u µg/l NBCJ06 
EFF007 3/2/02 4:55:00PM 606-20-2 2,6-DinitrotoJuene 10 u µg/l NBCJ06 
El-~007 312102 4:55:00PM 91-58-7 2-Chloronaphthalene IO u µg/l NBCJ06 
EFF007 3/2/02 4:55:00PM 95-57-8 2-Chlorophenol 10 u µg/l NBCJ06 
EFF007 3/2/02 4:55:00PM 534-52-1 2-Methyl-4,6-dinitrophenol 50 u µg/1 NBCJ06 
EFF007 3/2/02 4:55:00PM 91-57-6 2-Methylnaphthalene 10 u µg/l NBCJ06 
EFF007 3/2/02 4:55:00 PM 95-48-7 2-Methylphenol (o-Cresol) 10 u µg/l NBCJ06 
EFF007 3/2/02 4:55:00PM 88-74-4 2-Nitroaniline 50 u µg/I NBCJ06 
EFF007 3/2/02 4:55:00PM 88-75-5 2-Nitrophenol 10 u µg/1 NBCJ06 
EFF007 312102 4:55:00PM 106-44-5 3&4-Methylphenol (m&p-creso1) IO u µg/l NBCJ06 
EFF007 3/2/02 4:55:00PM 91-94-1 3,31-Dichlorobenzidine 20 u µg/I NBCJ06 
EFF007 3/2/02 4:55:00PM 99-09-2 3-Nitroaniline 50 u µg/l NBCJ06 
EFF007 3/2/02 4:55:00PM 101-55-3 4-Bromophenylphenyl ether 10 u µg/l NBCJ06 
EFF007 3/2/02 4:55:00PM 59-50-7 4-Chloro-3-methylphenol 10 li µg/l NBCJ06 
EFF007 3/2/02 4:55:00PM 106-47-8 4-Chloroaniline 20 u µg/l NBCJ06 
EFF007 3/2/02 4:55:00PM 7005-72-3 4-Chlorophenylphenyl ether 10 u µg/l l\'BCJ06 
EFF007 3/2/02 4:55:00PM 100-01-6 4-N itroanil i ne 50 u µg/1 NBCJ06 
EFF007 3/2/02 4:55:00PM 100-02-7 4-Nitrophenol 50 u µg/l NBCJ06 
EFF007 312102 4:55:00PM 83-32-9 Acenaphthene 10 u µg/I NBCJ06 
EFF007 312102 4:55:00PM 208-96-8 Acenaphthylene 10 u µg/l NBCJ06 
EFF007 3/2/02 4:55:00 PM 120-12-7 Anthracene 10 u µg/l NBCJ06 
EFF007 3/2/02 4:55:00PM 56-55-3 B enzo( a )anthracene 10 u µg/1 NBCJ06 
EFF007 3/2/02 4:55:00PM 50-32-8 Benzo(a)pyrene IO u µg/I NBCJ06 
EFF007 3/2/02 4:55:00PM 205-99-2 Benzo(b )tl uoranthene IO u µg/l NBCJ06 
EFF007 312102 4:55:00PM 191-24-2 B enzo(g,h,i )perylene 10 u µg/l NBCJ06 
EFF007 3/2/02 4:55:00PM 207-08-9 B enzo(k)fl uoranthene 10 u µg/1 NBCJ06 
EFF007 3/2/02 4:55:00PM 111-91-1 bis(2-Chloroethoxy )methane 10 u µg/l NBCJ06 
EFF007 3/2/02 4:55:00PM 111-44-4 bis(2-Chloroethyl)ether 10 u µg/I NBCJ06 
EFF007 3/2/02 4:55:00PM 117-81-7 bis(2-Ethy1hexyl)phthalate 10 u µg/l NBCJ06 
EFJ-<1)(}7 312102 4:55:00PM 85-68-7 Butylbenzylphthalate 10 u µg/l NBCJ06 



Storm Water Emuent Anal) ... ...al Data for Noisette Creek 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CAS NUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 
EFF007 3/2/02 4:55:00PM 86-74-8 Carbazole 10 u µgll NBCJ06 
EFF007 3/2/02 4:55:00PM 218-01-9 Chrysene IO u µgll NBCJ06 
EFF007 3/2/02 4:55:00PM 53-70-3 Di benzo( a,h )anthracene IO u µg/l NBCJ06 
EFF007 3/2/02 4:55:00PM 132-64-9 Dibenzofuran IO u µgll NBCJ06 
EFF007 312102 4:55:00PM 84-66-2 Diethylphthalate IO u µg/I NBCJ06 
EFF007 312102 4:55:00PM 131-11-3 Dimethylphthalate IO u µg/I NBCJ06 
EFF007 3/2/02 4:55:00PM 84-74-2 Di-n-butylphthalate JO u µg/l NBCJ06 
EFF007 3/2/02 4:55:00PM 117-84-0 Di-n-octylphthalate IO u µgll NBCJ06 
EFF007 312102 4:55:00PM 206-44-0 Fluoranthene 10 u µg/1 NBCJ06 
EFF007 3/2/02 4:55:00PM 86-73-7 Fluorene 10 u µg/l NBCJ06 
EFF007 3/2/02 4:55:00PM 118-74-1 Hexachlorobenzene 10 u µgll NBCJ06 
EFF007 3/2/02 4:55:00PM 87-68-3 Hexachlorobutadiene 10 u µg/l NBCJ06 
EFF007 312102 4:55:00PM 77-47-4 Hexachlorocyclopentadiene 10 u µgll NBCJ06 
EFF007 312102 4:55:00PM 67-72-1 Hexachloroethane 10 u µg/I NBCJ06 
EFF007 3/2/02 4:55:00PM 193-39-5 Indeno( 1,2,3-cd)pyrene IO u µg/l NBCJ06 
EFF007 3/2/02 4:55:00PM 78-59-1 Isophorone IO u µg/1 NBCJ06 
EFF007 3/2/02 4:55:00PM 91-20-3 Naphthalene IO u µgll NBCJ06 
EFF007 312102 4:55:00PM 98-95-3 Nitrobenzene IO u µgll NBCJ06 
EFF007 3/2102 4:55:00PM 621-64-7 n-Nitrosodi-n-propylamine 10 u µg/1 NBCJ06 
EFF007 3/2/02 4:55:00PM 86-30-6 N-Nitrosodiphenylamine 10 u µgll NBCJ06 
EFF007 3/2/02 4:55:00PM 87-86-5 Pentachlorophenol 50 u µgll NBCJ06 
EfF007 312102 4:55:00PM 85-01-8 Phenanthrene IO u µg/1 NBCJ06 
EFF007 3/2/02 4:55:00PM 108-95-2 Phenol 10 u µg/l NBCJ06 
EFF007 312102 4:55:00PM 129-00-0 Pyrene 10 u µg/l NBCJ06 
EFF007 3/2/02 4:55:00PM 57-12-5 Cyanide, Total 10 u µgll NBCJ06 
EFF008 2n102 8:55:00AM E.,.10242 Salinity 2 u mg/1 NBCJ04 
EFF008 2n102 8:55:00AM 7429-90-5 Aluminum 140 J µg/1 NBCJ04 
EFF008 2n102 8:55:00AM 7440-36-0 Antimony 20 u µg/l NBCJ04 
EFFOOB 2n102 8:55:00AM 7440-38-2 Arsenic LO u µgll NBCJ04 
EFF008 2mo2 8:55:00AM 7440-39-3 Barium 3.6 J µgll NBCJ04 
EFF008 217/02 8:55:00AM 7440-41-7 Beryllium 4 u µg/l NBCJ04 
EFF008 2J7/02 8:55:00AM 7440-43-9 Cadmium 5 u µgll NBCJ04 
EFFOOB '217/02 8:55:00AM 7440-70-2 Calcium 3200 µg/1 NBCJ04 
Er"F008 2/7/02 8:55:00AM 7440-47-3 Chromium IO u µg/1 NBCJ04 
EFF008 2mo2 8:55:00AM 7440-48-4 Cobalt 10 u µg/1 NBCJ04 
EFF008 '217/02 8:55:00AM 7440-50-8 Copper 30 µg/1 NBCJ04 
EFF008 2mo2 8:55:00AM 7439-89-6 Iron 92 µg/1 NBCJ04 
EFFOOS 217/02 8:55:00AM 7439-92-1 Lead 7.8 µgll NBCJ04 



Storm Water Effluent AnaJJ •. ~al Data for Noisette Creek 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CAS NUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 
EFF008 217/02 8:55:00AM 7439-95-4 Magnesium 370 J µg/l NBCJ04 
EFF008 2mo2 8:55:00AM 7439-96-5 Manganese 5 J µg/l NBCJ04 
EFF008 217102 8:55:00AM 7440-02-0 Nickel 40 UJ µg/l NBCJ04 
EFF008 217/02 8:55:00AM 7440-09-7 Potassium 1000 µg/l NBCJ04 
EFF008 217/02 8:55:00AM 7782-49-2 Selenium 10 u µg/1 NBCJ04 
EFF008 2n102 8:55:00AM 7440-22-4 Silver 10 u µgll NBCJ04 
EFF008 2n102 8:55:00AM 7440-23-5 Sodium 2400 µg/1 NBCJ04 
EFF008 2n102 8:55:00AM 7440-28~0 Thallium 4.6 J µg/1 NBCJ04 
EFF008 217102 8:55:00AM 7440-31-5 Tin 50 u µg/l NBCJ04 
EFFOOS 217/02 8:55:00AM 7440-62-2 Vanadium 4 J µg/l NBCJ04 
EFF008 2n102 8:55:00AM 7440-66-6 Zinc 47 µg/l NBCJ04 
EFF008 2n102 8:55:00AM 7439-97~ Mercury 0.1 u µg/l NBCJ04 
EFF008 217/02 8:55:00AM 72-54-8 4A'-DDD 0.1 u µg/l NBCJ04 
EFF008 217102 8:55:00AM 72-55-9 4.4'-DDE 0.1 u µg/1 NBCJ04 
EFF008 217/02 8:55:00AM 50-29-3 4,4'-DDT 0.1 u µg/1 NBCJ04 
EFF008 2n102 8:55:00AM 309-00-2 Aldrin ·o.o5 u µg/J .NBCJ04 
EFF008 217/02 8:55:00AM 319-84-6 alpha-BHC 0.05 u µg/1 NBCJ04 
EFF008 217/02 8:55:00AM 5103-71-9 alpha-Chlordane 0.05 u µg/I NBCJ04 
EFF008 217/02 8:55:00AM 319-85-7 beta-BHC 0.05 u µg/l NBCJ04 
EFF008 217/02 8:55:00AM 57-74-9 Chlordane (technical) 0.5 u µg/l NBCJ04 
EFF008 217/02 8:55:00AM 319-86-8 delta-BHC 0.05 u µg/1 NBCJ04 
EFF008 2n102 8;55:00AM 60-57-1 Dieldrin 0.1 u µg/l NBCJ04 
EFF008 2n102 8:55:00AM 959-98-8 Endosulfan I 0.05 u µg/l NBCJ04 
EFF008 2m02 8:55:00AM 33213~5-9 Endosulfan II · 0.1 u µg/1 NBCJ04 
EFF008 2n102 8:55:00A.M 1031-07-8 Endosulfan sulfate 0.1 u µgll NBCJ04 
EFF008 2n102 8:55:ooAM 72-20-8 Endrin . 0.1 u µg/l NBCJ04 
EFF008 217/02 8:55:00AM 7421-93-4 Endrin aldehyde 0.1 u µg/l NBCJ04 
EFF008 217/02 8:55:00AM 53494-70-5 Endrin ketone 0.1 u µg/l NBCJ04 
EFF008 217/02 8:55:00AM 58-89.;9. gamrna-BHC (Lindane) 0.05 u µg/l NBCJ04 
EFF008 217/02 8:55:00AM 5103~74-2 gamma-Chlordane 0.05 u µg/l NBCJ04 
EFF008 217/02 8:55:00AM 76-44-8 Heptachlor 0.05 u µg/1 NBCJ04 
EFF008 217102 8:55:00AM 1024-57-3 Heptachlor epoxide 0.05 u µg/1 NBCJ04 
EFF008 217102 8:55:00AM 72-43-5 Methoxychlor 0.5 u µg/l NBCJ04 
EFF008 217102 8:55:00AM 8001-35...:2 Toxaphene 5 u µg/1 NBCJ04 
EFF008 217102 8:55:00AM 12674-11-2 Aroclor-1016 1 u µgll NBCJ04 
EFF008 217/02 8:55:00AM 11104-28-2 ArocJor-1221 2 u µgll NBCJ04 
EFF008 2n102 8:55:00AM 11141-16-5 ArocJor-1232 1 u µg/1 NBCJ04 
EFF008 2mo2 8:55:00AM 53469-21-9 Aroclor-1242 1 u µg/1 NBCJ04 



Storm Water Effluent Ana1.r~-~al Data for Noisette Creek 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CAS NUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 
EFF008 2n102 8:55:00AM 12672-29-6 Aroclor-1248 1 u µg/I NBCJ04 
EFF008 2n102 8:55:00AM 11097-69-1 Aroclor- 1254 1 u µg/I NBCJ04 
EFF008 2n102 8:55:00AM 11096-82-5 Aroclor-1260 1 u µgit NBCJ04 
EFF008 2n/02 8:55:00AM 120-82-1 1,2,4-Trichlorobenzene 10 u µg/l NBCJ04 
EFF008 2n/02 8:55:00AM 95-50-1 1,2-Dichlorobenzene 10 u µg/I NBCJ04 
EFF008 2n/02 8:55:00AM 541-73-1 1.3-Dichlorobenzene 10 u µg/l NBCJ04 
EFF008 2/7/02 8:55:00AM 106-46-7 1.4-Dichlorobenzene 10 u µg/l NBCJ04 

EFF008 2n/02 8:55:00AM 108-60-1 2,2'-0xybis(l-chloropropane) 
10 u µg/l NBCJ04 [bis(2-Chloroisopropyl)ether] 

EFF008 2n102 8:55:00AM 95-95-4 2,4,5~ Trichlorophe110l 10 u µg/l NBCJ04 
EFF008 2n102 8:55.:00AM 88-06-2 2,4,6-Trichlorophenol 10 u µg/l NBCJ04 
EFF008 2n1ru 8:55:00AM 120-83-2 2,4-Dichlorophenol 10 u µg/l NBCJ04 
EFF008 2n1ru 8:55:00AM 105~7-9 2,4-Dimethylphenol 10 u µg/I NBCJ04 
EFF008 2n102 8:55:00AM 51-28-5 2,4-Dlnitrophenol 50 u µg/I NBCJ04 
EFF008 2n/02 8:55:00AM 121-14-2 2;4-Dinitrotoluene IO u µg/I NBCJ04 
EFF008 2n/CJ2 8:55:00AM.·. 606-20-2 2,6-Dinitrotoluene 10 u µg/l NBCJ04 
EFFOOS 217/02 8:55:00AM. 91-58-7 2-Chloronaphthalene 10 u µg/l NBCJ04 
EFF008 2n/02 8:55:00AM 95-57-8 2-Chlorophenol 10 u µg/l NBCJ04 
EFF008 2n102 8:55:00AM 534-52-1 2-Methyl-4,6-dinitrophenol 50 u µg/l NBCJ04 
EFFOOS 2/7/02 8:55:00AM 91-57-6 2-Methylnaphthalene 10 u µg/l NBCJ04 
EFF008 2n/02 8:55:00AM 95-48-7 2-Methylphenol (o-Cresol) 10 u µg/l NBCJ04 
EFF008 2n102 8:55:00AM 88-744 2-Nitroaniline 50 u µgit NBCJ04 
EFF008 2n/02 8:55:00AM 88-75-5 2.:.Nitrophenol 10 u µg/l NBCJ04 
EFF008 2/7/02 8:55:00AM 10644-5 3&4-Methylphenol (m&p.::cresol} 10 u µg/l NBCJ04 
EFF008 2n/02 8:55:00AM 91-94-1 3,3 '-Dichlorobenzidin~ .. 20 u µg/l NBCJ04 

' ' ' ' 

EFF008 2n/02 8:55:00AM 99-09-2 3-Nitroaniline 50 ·U µg/I NBCJ04 
EFF008 2n/02 8:55:00AM 101-55-3 4-Bromophenylphenyl ether 10 u µgll NBCJ04 
EFF008 2n102 8:55:00AM 59-50~7 4-Chloro-3-methylphenol 10 u µg/l NBCJQ4. 
EFF008 2mo2 8:55:00AM 10647-8 4cChloroaniline 20 u µg/l NBCJ04 
EFFOOS 2n102 8:55:00AM 7005-72-3 4-Chlorophenylphenylether · · 10 u µg/l NBCJ04 
EFF008 2n102 8:55:00AM 100-01•6 4-Nitroaniline 50 u µg/l NBCJ04· 
EFF008 2n102 8:55:00AM 100-02-7 4-Nitrophenol 50 u µgll NBCJ04 
EFF008 2n/02 8:55:00AM 83-32-9 Acenaphthene · 10 u µg/I NBCJ04 
EFF008 m102 8:55:00AM 208-96-8 Acenaphthylene 10 u µg/l NBCJ04 
EFF008 2n/02 8:55:00AM 120-12-7 Anthracene 10 u µg/l NBCJ04 
EFF008 2n/02 8:55:00AM 56-55-3 Benzo( a)anthracene 10 u µg/l NBCJ04 
EFF008 W/02 8:55:00AM 50-32-8 Benzo( a)pyrene 10 u µg/I NBCJ04 
EFF008 2/7/02 8:55:00AM 205-99-2 Benzo(b )fluoranthene 0.39 J µg/I NBCJ04 



Storm Water Effluent Anal}-..al Data for Noisette Creek 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CAS NUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 
EFF008 2n102 8:55:00AM 191-24-2 Benzo(g,h,i)perylene 10 u µg/I NBCJ04 
EFF008 217/02 8:55:00AM 207-08-9 Benzo(k)fluoranthene 10 u µg/I NBCJ04 
EFF008 2n102 8:.55:00AM 111-91-1 bis(2-Chloroethoxy)methane · · 10 u µg/l NBCJ04 
EFF008 217/02 8:55:00AM l 11-44-4 bis(2-Chloroethy I )ether 10 u µg/l NBCJ04 
EFF008 2/7/02 8:55:00AM 117-81-7 bis(2-Ethylhex yl)phthalate IO u µg/l NBCJ04 
EFF008 2fl/02 8:55:00AM 85-68-7 Buty lbenzylphthalate 10 u µg/l NBCJ04 
EFF008 2fl/02 8:55:00 AM 86-74-8 Carbazole IO u µg/1 NBCJ04 
EFF008 217/02 S:55:00AM 218-01 .. 9 Chrysene lO u µg/l NBCJ04 
EFF008 2n102 . 8:55:00AM 53-70~3 Dibenzo(a,h)anthracene 10 u µg/l NBCJ04 
EFF008 2n102 8:55:00AM 132-64-9 Dibenzofuran 10 u µg/l NBCJ04 
EFF008 2n102 8:55:00 AM 84"'66-2 Diethylphthalate 10 u µgfl NBCJ04 
EFF008 217/02 &:55:00AM 131-11-3 Dimethylphthalate 

.... 
10 u µg/J NBCJ04 

EFF008 217/02 8:55:00AM 84-74-2 Di-n-butylphthalate 10 u µg/l NBCJ04 
EFF008 217/02 8:55:00AM 117..:84-0 Di-n-octylphthalate 10 u µg/l NBCJ04 
EFF008 217/02 8:55:00AM 206-44-0 Fluoranthene 10 u µg/l NBCJ04 
EFF008 217/02 8:55:00AM 86-73-7 Fluorene 10 u µg/l NBCJ04 
EFF008 2n102 8:55:00AM 118-74-1 Hexachlorobenzene 10 u µg/l NBCJ04 
EFF008 2/7/02 8:55:00AM 87-68-3 Hexachlorobutadfone 10 u µg/l NBCJ04 
EFF008 2/7/02 8:55:00AM 77-47-4 Hexachlorocyclopentadiene · 10 u µg/1 NBCJ04 
EFF008 2/7/02 8:55:00AM 67-72-1 liexachloroethane . · 10 u µg/l NBCJ04 
EFF008 2fll02 8:55:00AM 193-39-5 Indeoo( l ,2,3~cd)pyrene 0.59 J µg/l NBCJ04 
EFF008 217/02 8:55:00AM 78-59-1 Isophorone 10 u µg/l NBCJ04 
EFF008 2n102 8:55:00AM 91-20-3 Naphthalene· 10 u µgfl NBCJ04 
EFF008 2n102 8.:55:00AM 98-95~3 Nitrobenzene 10 u µg/l NBCJ04 
EFF008 2n102 8:55:00AM 621-64-7 n-Nitrosodi-n~propyfamine lO .· u µg/l NBCJ04 
EFF008 2n102 8:55:00AM 86~30-6 N-Nitrosodiphenyfamine 10 u µg/l NBCJ04 
EFF008 217/02 8:55:00AM 87~86-5 Pentachlorophenol 50 u µg/l NBCJ04 
EFF008 2f7/02 8:55:00AM 85-01-8 Phenanthrene 10 u µg/l NBCJ04 
EFF008 zn102 8:55:00A.¥ 108-95-2 Phenol 10 u µg/l NBCJ04 
EFF008 217/02 8:55:00AM 129-00..0 Pyrene 10 u µg/J NBCJ04 
EFF008 2n102 8:55:00AM 57-12-5 Cyanide, Total 10 u µg/l NBCJ04 
EFF009 1125/02 2:25:00PM E-10242 Salinity 2 u mg/l NBCJ03 
EFF009 l/25/02 2:25:00PM 7429-90-5 Aluminum 170 J µg/l NBCJ03 
EFF009 1/25/02 2:25:00 PM 7440-36-0 Antimony 3.8 u µg/I NBCJ03 
EFF009 1125/02 2:25:00PM 7440-38-2 Arsenic 3.6 u µg/I NBCJ03 
EFF009 1/25/02 2:25:00PM 7440-39-3 Barium 8.2 J µg/l NBCJ03 
EFF009 1/25/02 2:25:00 PM 7440-41-7 Beryllium 0.3 u µg/l NBCJ03 
Ef'F009 1/25/02 2:25:00PM 7440-43-9 Cadmium 0.5 u µg/l NBCJ03 



Storm Water Effluent Anal) •• ...al Data for Noisette Creek 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CAS NUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 
EFF009 1/25/02 2:25:00PM 7440-70-2 Ca1cium 34000 µg/I NBCJ03 
EFF009 1/25/02 2:25:00PM 7440-47-3 Chromium 0.7 u µg/I NBCJ03 
EFF009 1/25/02 2:25:00PM 7440-48-4 Cobalt 0.8 u µg/I NBCJ03 
EFF009 1125/02 2:25:00PM 7440-50-8 Copper 4.5 J µg/I NBCJ03 
EFF009 1125/02 2:25:00PM 7439-89-6 Iron 280 µg/l NBCJ03 
EFF009 1/25/02 2:25:00PM 7439-92-1 Lead 2.4 u µg/l NBCJ03 
EFF009 1/25/02 2:25:00PM 7439-95-4 Magnesium 16000 µg/I NBCJ03 
EFF009 1/25/02 2:25:00PM 7439-96-5 Manganese 32 µg/l NBCJ03 
EFF009 1/25/02 2:25:00PM 7440-02-0 Nickel 1.8 J µg/l NBCJ03 
EFF009 1/25/02 2:25:00PM 7440-09-7 Potassium 10000 µg/l NBCJ03 
EFF009 1/25/02 2:25:00PM 7782-49-2 Selenium 4.9 u µg/I NBCJ03 
EFF009 1125/02 2:25:00PM 7440-22-4 Silver 1.4 u µg/l NBCJ03 
EFF009 1/25/02 2:25:00PM 7440-23-5 Sodium 130000 µg/I NBCJ03 
EFF009 l/25/02 2:25:00PM 7440-28-0 Thallium 6.3 u µg/I NBCJ03 
EFF009 1/25/02 2:25:00PM 7440-31-5 Tin 5 J µg/I NBCJ03 
EFF009 1125/02 2:25:00PM 7440-62-2 Vanadium 2.3 J µg/l NBCJ03 
EFF009 1/25/02 2:25:00PM 7440-66-6 Zinc 130 J µg/l NBCJ03 
EFF009 l/25/02 2:25:00PM 7439-97-6 Mercury 0.1 UJ µg/1 NBCJ03 
EFF009 1/25/02 2:25:00PM 72-54-8 4,4'-DDD 0.1 UJ µg/1 NBCJ03 
EFF009 1/25/02 2:25:00PM 72-55-9 4,4'-DDE 0.1 UJ µg/1 NBCJ03 
EFF009 1/25/02 2:25:00PM 50-29-3 4,4'-DDT 0.1 UJ µg/l NBCJ03 
EFF009 1/25/02 2:25:00PM 309-00-2 Aldrin 0.05 UJ µg/I NBCJ03 
EFF009 1/25/02 2:25:00PM 319-84-6 alpha-BHC 0.05 UJ µg/I NBCJ03 
EFF009 1125/02 2:25:00PM 5103-71-9 alpha-Chlordane 0.05 UJ µg/I NBCJ03 
EFF009 1/25/02 2:25:00PM 319-85-7 beta-BHC 0.05 UJ µg/I NBCJ03 
EFF009 1/25/02 2:25:00PM 57-74-9 Chlordane (technical) 0.5 UJ µg/I NBCJ03 
EFF009 1/25/02 2:25:00PM 319-86-8 delta-BHC 0.05 UJ µg/I NBCJ03 
EFF009 1125102 2:25:00PM 60-57-1 Dieldrin 0.1 UJ µg/l NBCJ03 
EFF009 1125/02 2:25:00PM 959-98-8 Endosulfan I 0.05 UJ µg/1 NBCJ03 
EFF009 1125102 2:25:00PM 33213-65-9 Endosulfan II 0.1 UJ µg/l NBCJ03 
EFF009 1125/02 2:25:00PM 1031-07-8 Endosulfan sulfate 0.1 UJ µg/l NBCJ03 
EFF009 1125/02 2:25:00PM 72-20-8 Endrin 0.1 UJ µg/l NBCJ03 
EFF009 1125102 2:25:00PM 7421-93-4 Endrin aldehyde 0.1 UJ µg/I NBCJ03 
EFF009 1125/02 2:25:00PM 53494-70-5 Endrin ketone 0.1 UJ µg/I NBCJ03 
EFF009 1/25/02 2:25:00PM 58-89-9 gamma-BHC (Lindane) 0.05 UJ µg/I NBCJ03 
EFF009 1125102 2:25:00PM 5103-74-2 gamma-Chlordane 0.05 UJ µg/l NBCJ03 
EFF009 l/25/02 2:25:00PM 76-44-8 Heptachlor 0.05 UJ µgll NBCJ03 
EFF009 J/25/02 2:25:00PM 1024-57-3 Heptachlor epoxide 0.05 UJ µg/I NBCJ03 



Storm Water Effiuent Anal) •• ..:al Data for Noisette Creek 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CAS NUMBER COMPOUND NAME RESULT gUALIFIER UNITS SDGNUMBER 
EFF009 1125/02 2:25:00PM 72-43-5 Methoxychlor 0.5 UJ µg/l NBCJ03 
EFF009 1/25/02 2:25:00PM 8001-35-2 Toxaphene 5 UJ µg/l NBCJ03 
EFF009 1/25/02 2:25:00PM 12674-11-2 Aroclor-1016 1 UJ µg/I NBCJ03 
EFF009 1/25/02 2:25:00PM 11104-28-2 Aroclor-1221 2 UJ µg/I NBCJ03 
EFF009 1125/02 2:25:00PM 11141-16-5 Aroclor-1232 UJ µg/l NBCJ03 
EFF009 1/25/02 2:25:00PM 53469-21-9 Aroclor-1242 l UJ µg/I NBCJ03 
EFF009 1/25/02 2:25:00PM 12672-29-6 Aroclor-1248 1 UJ µg/I NBCJ03 
EFF009 1125/02 2:25:00PM 11097-69-1 Aroclor-1254 UJ µg/l NBCJ03 
EFF009 1125/02 2:25:00PM 11096-82-5 Aroclor-1260 UJ µg/I NBCJ03 
EFF009 l/25/02 2:25:00PM 120-82-1 1,2,4-Trichlorobenzene IO u µg/l NBCJ03 
EFF009 1125102 2:25:00PM 95-50-1 l ,2-Dichlorobenzene lO u µg/l NBCJ03 
EFF009 1/25/02 2:25:00PM 541-73-1 1,3-Dichlorobenzene 10 u µg/l NBCJ03 
EFF009 1/25/02 2:25:00PM 106-46-7 l ,4-Dichloro benzene 10 u µg/l NBCJ03 

EFF009 1/25/02 2:25:00PM 108-60-1 2,2'-0xybis( 1-chloropropane) 
10 u µg/l NBCJ03 [bis(2-Chloroisopropyl)ether] 

EFF009 1125102 2:25:00PM 95-95-4 2,4,5-TrichJorophenol 10 u µg/I NBCJ03 
EFF009 1125/02 2:25:00PM 88-06-2 2,4,6-Trichlorophenol 10 u µg/I NBCJ03 
EFF009 l/25/02 2:25:00PM 120-83-2 2,4-Dichlorophenol 10 u µg/I NBCJ03 
EFF009 1125/02 2:25:00PM 105-67-9 2,4-Dimethylphenol IO u µg/l NBCJ03 
EFF009 1/25/02 2:25:00PM 51-28-5 2,4-Dinitrophenol 50 u µg/l NBCJ03 
EFF009 1/25/02 2:25:00PM 121-14-2 2,4-Dinitrotoluene IO u µg/I NBCJ03 
EFF009 1125102 2:25:00PM 606-20-2 2,6-Dinitrotoluene IO u µg/l NBCJ03 
EFF009 1125102 2:25:00PM 91-58-7 2-Chloronaphthalene 10 u µg/l NBCJ03 
EFF009 1125/02 2:25:00PM 95-57-8 2-Chlorophenol IO u µg/l NBCJ03 
EFF009 l/25/02 2:25:00PM 534-52-1 2-Methyl-4,6-dinitrophenol 50 u µg/l NBCJ03 
EFF009 1/25/02 2:25:00PM 91-57-6 2-Methylnaphthalene 10 u µg/I NBCJ03 
EFF009 1/25/02 2:25:00PM 95-48-7 2-Methylphenol (o-Cresol) 10 u µg/I NBCJ03 
EFF009 1/25/02 2:25:00PM 88-74-4 2-Nitroaniline 50 u µg/l NBCJ03 
EFF009 1/25/02 2:25:00PM 88-75-5 2-Nitrophenol 10 u µg/l NBCJ03 
EFF009 1125102 2:25:00PM 106-44-5 3&4-Methylphenol (m&p-cresol) 10 u µg/I NBCJ03 
EFF009 1/25/02 2:25:00PM 91-94-1 3,3 '-Dichlorobenzidine 20 u µgll NBCJ03 
EFF009 1/25/02 2:25:00PM 99-09-2 3-Nitroaniline 50 u µg/I NBCJ03 
EFF009 1125/02 2:25:00PM 101-55-3 4-Bromophenylphenyl ether 10 u µg/I NBCJ03 
EFF009 1/25/02 2:25:00PM 59-50-7 4-Chloro-3-methylphenol 10 u µg/I NBCJ03 
EFF009 1125102 2:25:00PM 106-47-8 4-Chloroaniline 20 u µg/1 NBCJ03 
EFF009 1125/02 2:25:00PM 7005-72-3 4-Chlorophenylphenyl ether 10 u µg/I NBCJ03 
EFF009 1125/02 2:25:00PM 100-01-6 4-Nitroaniline 50 u µg/l NBCJ03 
EFF009 1125/02 2:25:00PM 100-02-7 4-Nitrophenol 50 u µg/l NBCJ03 



Storm Water Emuent Analy.,-..;al Data for Noisette Creek 

VALIDATION 
SAMPLE ID DA TE SAMPLED TIME SAMPLED CAS NUMBER COMPOUND NAME RESULT QUAUFIER UNITS SDGNUMBER 
EFF009 1125/02 2:25:00PM 83-32-9 Acenaphthene 10 u µg/l NBCJ03 
EFF009 1/25/02 2:25:00PM 208-96-8 Acenaphthylene 10 u µg/l NBCJ03 
EFF009 1/25/02 2:25:00PM l20-12-7 Anthracene 10 u µg/l NBCJ03 
EFF009 1/25/02 2:25:00PM 56-55-3 Benzo( a)anthracene 10 u µg/l NBCJ03 
EFF009 l/25102 2:25:00PM 50-32-8 Benzo( a)pyrene IO u µg/J NBCJ03 
EFF009 l/25/02 2:25:00PM 205-99-2 Benzo(b )fluoranthene IO u µg/I NBCJ03 
EH;'Q09 l/25/02 2:25:00PM 191-24-2 Benzo(g,h,i)perylene IO u µg/I NBCJ03 
EFF009 1125/02 2:25:00PM 207-08-9 Benzo(k)fluoranthene 10 u µg/I NBCJ03 
EFF009 1/25/02 2:25:00PM 111-91-l bis(2-Chloroethoxy)methane 10 u µg/I NBCJ03 
EFF009 1125102 2:25:00PM 111-44-4 bi s(2-Chloroethyl )ether IO u µg/l NBCJ03 
EFF009 1125102 2:25:00PM 117-81-7 bis(2-Ethy lhex y l)phthalate 0.63 J µg/l NBCJ03 
EFF009 1125/02 2:25:00PM 85-68-7 Butylbenzylphthalate 10 u µgll NBCJ03 
EFF009 1125102 2:25:00PM 86-74-8 Carbazole IO u µg/I NBCJ03 
EFF009 1125/02 2:25:00PM 218-01-9 Chrysene 10 u µg/I NBCJ03 
EFF009 l/25/02 225:00 PM 53-70-3 D ibenzo(a,h )anthracene lO u µg/l NBCJ03 
EFF009 1/25/02 2:25:00PM 132-64-9 Dibenzofuran 10 u µg/l NBCJ03 
EFF009 1/25/02 2:25:00PM 84-66-2 Diethylphthalate 10 u µg/I NBCJ03 
EFF009 l/25/02 2:25:00PM 131-11-3 Dimethylphthalate 10 u µg/I .t-.'BCJ03 
EFF009 1/25/02 2:25:00PM 84-74-2 Di-n-but yl phthalate 10 u µg/I NBCJ03 
EFF009 1/25/02 2:25:00PM 117-84-0 Di -n-octylphthalate IO u µg/I NBCJ03 
EFF009 1/25/02 2:25:00PM 206-44-0 Fluoranthene 10 u µg/l NBCJ03 
EFF009 l/25/02 2:25:00PM 86-73-7 Fluorene 10 u µg/1 NBCJ03 
EFF009 1/25/02 2:25:00PM 118-74-1 Hexachlorobenzene 10 u µg/l NBCJ03 
EFF009 1/25/02 2:25:00PM 87-68-3 Hexachlorobutadiene IO u µg/l NBCJ03 
EFF009 1/25/02 2:25:00PM 77-47-4 Hexachlorocyclopentadiene 10 u µg/l NBCJ03 
EFF009 1/25/02 2:25:00PM 67-72-1 Hexachloroethane LO u µg/l NBCJ03 
EFF009 l/25/02 2:25:00PM 193-39-5 Indeno( l ,2,3-cd)pyrene 10 u µg/I NBCJ03 
EFF009 l/25/02 2:25:00PM 78-59-1 Isophorone 10 u µg/I NBCJ03 
EFF009 1/25/02 2:25:00PM 91-20-3 Naphthalene IO u µg/I NBCJ03 
EFF009 1/25/02 2:25:00PM 98~95-3 Nitrobenzene 10 u µg/l NBCJ03 
EFF009 l/25102 2:25:00PM 621-64-7 n-Nitrosodi-n-propylamine IO u µg/l NBCJ03 
EFF009 1/25/02 2:25:00PM 86-30-6 N-Nitrosodiphenylamine 10 u µg/1 NBCJ03 
EFF009 l/25/02 2:25:00 PM 87-86-5 Pentachlorophenol 50 u µg/l NBCJ03 
EFF009 l/25/02 2:25:00PM 85-01-8 Phenanthrene IO u µg/l NBCJ03 
EFF009 1125/02 2:25:00PM 108-95-2 Phenol 10 u µg/1 NBCJ03 
EFF009 1/25/02 2:25:00PM 129-00-0 Pyrene IO u µg/I NBCJ03 
EFF009 1125/02 2:25:00PM 57-12-5 Cyanide, Total 10 u µg/I NBCJ03 
EFFOlO 1125102 2:05:00PM E-10242 Salinity 2 u mg/I NBCJ03 



Storm Water Effiuent Analyht:al Data for Soisette Creek 

VALIDATION 
SAMPLE ID DA TE SAMPLED TIME SAMPLED CAS NUMBER COMPOill."'D NAME RESULT guALIFIER UNITS SDGNUMBER 
EFFOlO 1/25/02 2:05:00PM 7429-90-5 Aluminum 1200 µgll NBCJ03 
EFFOlO 1/25/02 2:05:00PM 7440-36-0 Antimony 3.8 u µgll NBCJ03 
EFFOlO 1125/02 2:05:00PM 7440-38-2 Arsenic 4.5 u µg/l NBCJ03 
EFFOlO 1125102 2:05:00PM 7440-39-3 Barium 22 µg/l NBCJ03 
EFFOlO 1/25/02 2:05:00PM 7440-41-7 BeryUium 0.3 u µg/l NBCJ03 
EFFOlO 1/25/02 2:05:00PM 7440-43-9 Cadmium 0.5 u µg/l NBCJ03 
EFFOIO 1/25/02 2:05:00PM 7440-70-2 Calcium 47000 µg/l NBCJ03 
EFFOlO l/25/02 2:05.:00PM 7440-47-3 Chromium 2.9 J µg/l NBCJ03 
EFFOIO 1/25/02 2:05:00PM 7440-48-4 Cobalt 0.8 u µg/l NBCJ03 
EFFOlO 1125/02 2:05:00PM 7440-50-8 Copper 6.9 J µg/l NBCJ03 
EFFOIO 1/25/02 2:05:00PM 7439-'89-6 Iron 910 µg/l NBCJ03 
EFFOIO 1/25/00 2:05.:00PM 7439-92-1 Lead 3.6 u µg/l NBCJ03 
EFFOlO 1125/02 2:05:00PM 7439-95-4 Magnesium.·. 4200 µg/l NBCJOJ 
EFFOIO 1125/02 2:05:00PM 7439-96-5 Manganese 25 µg/l NBCJ03 
EFFOlO 1/25/02 2:05:00PM 7440-02-0 Nickel . 2.3 J µg/l NBCJ03 
EFFOIO 1/25/02 2:05:00PM 7440-09-7 Potassium 7700 µg/l NBCJ03 
EFFOlO 1/25/02 2:05:00PM 7782-49-2 Selenium 4.9 u µg/l NBCJ03 
EFFOlO 1/25/02 2:05:00PM 7440-22-4 Silver l.4 u µg/l NBCJ03 
EFFOIO 1/25/02 2:05:00PM 7440-23-5 Sodium 30000 µg/l NBCJ03 
EFFOlO 1/25/02 2:05:00PM 7440-28-0 Thallium 6.3 u µg/l NBCJ03 
EFFOlO 1/25/02 2:05:00PM 7440-31-5 Tin 4.7 J µg/l NBCJ03 
EFFOlO l/25/02 2:05:00PM 7440-62-2 Vanadium 6.1 J µg/l NBCJ03 
F..FFOlO 1/25/02 2:05:00PM 7440-66-6 Zinc 100 J µg/l NBCJ03 
EFFOlO 1125/02 2:05:00PM 7439-97-6 Mercury O.L UJ µg/l NBCJ03 
EFFOIO l/25/02 2:05:00PM 72-54-8 4,4'-DDD .. 0.1 UJ µgll NBCJ03 
EFFOIO 1125/02 2:05:00PM 72c55-9 4,4'-DDE 0.1 UJ µg/l NBCJ03 
EFFOIO . 1/25/02 2:05:00PM 50-29-3 4,4'-DDT 0.1 UJ µg/l NBCJ03 
EFFOIO 1/25/02 2:05100PM 309-00-2 Aldrin 0.05 UJ µg/l NBCJ03 
EFFOIO 1/25/02 2:05:00PM 319-84-6 alpha-BHC< · 0.05 UJ µg/l NBCJ03 
EFFOIO 1125/02 2:05:00PM · 5103-71-9 alpha-Chlordane 0.05 UJ µg/l NBCJ03 
EFFOIO l/25/02 .2:05:00PM 319-85-7 beta-BHC 0.05 UJ µg/l NBCJ03 
EFFOIO 1125/02 2:05:00BM 57-74-9 Chlordane (technical) 0.5 UJ µg/1 NBCJ03 
EFFOIO 1/25/02 2:05:00PM · 319-86-8 delta-BHC. 0.05 UJ µg/l NBCJ03 
EFFOIO 1125/02 2:05:00PM 60-57-1 Dieldrin 0.1 UJ µg/l NBCJ03 
EFFOIO 1/25/02 2:05:00PM 959-98-8 Endosulfan I 0.05 UJ µgit NBCJ03 
EFFOIO 1/25/02 2:05:00PM 33213-65-9 Endosulfan II 0.1 UJ µg/l NBCJ03 
EFFOIO 1125/02 2:05:00PM 1031-07-8 Endosulfan sulfate 0.1 UJ µg/l NBCJ03 
EFFOIO 1/25/02 2:05:00PM 72-20-8 Endrin 0.1 UJ µg/l NBCJ03 



Storm Water Eftluent Analy ... ~al Data for Noisette Creek 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CAS NUMBER COMPOU1''D NAME RESULT QUALIFIER UNITS SDGNUMBER 
EFFOlO 1/25/02 2:0S:OOPM 7421-93-4 Endrin aldehyde 0.1 UJ µg/I NBCJ03 
EFFOlO 1/25/02 2:05:00PM 53494-70-5 Endrin ketone 0.1 UJ µg/l NBCJ03 
EFFOIO 1/25/02 2:05:00PM 58-89-9 gamma-BHC (Llndane) 0.05 UJ µg/l NBCJ03 
EFFOlO 1/25/02 2:05:00PM 5103-74-2 gamma-Chlordane 0.05 UJ µg/l NBCJ03 
EFFOlO 1/25/02 2:05:00PM 76-44-8 Heptachlor 0.05 UJ µg/l NBCJ03 
EFFOlO 1125102 2:05:00PM 1024-57-3 Heptachlor epoxide 0.05 UJ µg/l NBCJ03 
EFFOlO 1/25/02 2:05:00PM 72-43-5 Methoxychlor 0.5 UJ µg/l NBCJ03 
EFFOlO 1/25/02 2:05:00PM 8001-35-2 Toxaphene 5 UJ µg/l NBCJ03 
EFFOlO l/25/02 2:05:00PM 12674-11-2 Aroclor-1016 l UJ µg/l NBCJ03 
EFFOIO 1/25/02 2:05:00PM 11104-28-2 Aroclor-1221 2 UJ µg/l NBCJ03 
EFFOIO 1/25/02 2:05:00PM 11141-16-5 Aroclor-1232 1 UJ µg/l NBCJ03 
EFFOIO 1/25/02 2:05:00PM 53469-21-9 Aroclor-1242 1 UJ µg/l NBCJ03 
EFFOlO 1/25/02 2:05:00PM 12672-29-6 Aroclor-1248 1 UJ µg/l NBCJ03 
EFFOIO 1/25/02 :i:05:00PM 11097-69-1 Aroclor-1254 1 UJ µg/l NBCJ03 
EFFOIO 1125/02 2:05:00PM 11096-82-5 Aroclor-1260 UJ µg/l NBCJ03 
EFFOlO 1125/02 2:05;00PM 120-82-1 1,2,4-Trichlorobenzene 10 u µg/l NBCJ03 
EFFOlO 1/25/02 2:0S:OOPM 95-50-1 1,2-Dichlorobenzene 10 u µg/l NBCJ03 
EJ<'"'FOIO 1/25/02 2:05:00PM 54l-73-l 1,3-Dichlorobenzene 10 u µgll NBCJ03 
EFFOlO 1/25/02 2:05:00PM 106-46-7 1,4~ Dichlorobenz.ene 10 u µg/l NBCJ03 

EFFOIO l/25/02 2:05:00PM 108-60-1 
2,2'-Oxybis(1-chloropropane) 

IO u µg/l NBCJ03 [bis(2-Chloroisopropyl)ether] 
EFFOIO 1/25/02 2:05:00PM 95-95-4 2,4,5-Trichlorophenol IO u µg/I NBCJ03 
EFFOIO 1/25/02 2:05:00PM 88-06-2 2,4,6-Trichlorophenol 10 u µg/l NBCJ03 
EFFOlO 1/25/02 2:05:00PM 120-83-2 2,4-Dichlorophenol 10 u µg/I NBCJ03 
EFFOlO 1/25/02 2:05:00PM 105c67-9 2.4-Dimethylphenol ·· IO u µg/l NBCJ03 
EFFOlO 1125/02 2:05:00PM s 1-28-5 2,4-Dinitrophenol 50 u µg/l NBCJ03 
EFFOIO 1/25/02 2:05:00PM 121-14-2 2,4~Dinitrotoluene 10 u µg/l NBCJ03 
EFFOIO 1/25/02 2:05:00PM 606-20-2 2,6-Dinitrotolu~ne 10 u µg/l NBCJ03 
EFFOlO 1/25/02 .2:05:00PM 91-58-7 2-Chloronaphthalene 10 u µg/l NBCJ03 
EFF010 1/25/02 2:05:00PM·· 95-57~8 2-Chlorophenol 10 u µg/I NBCJ03 
EFFOlO 1/25/02 2:05:00PM .. 534-52-1 2-Methyl-4,6-dinitrophenol so u µg/l NBCJ03 
EFFOlO 1125/02 2:05:00PM 91-57-6 2-Methylnaphthalene 10 u µg/l NBCJ03 
EFFOlO l/25/02 2:05:00PM 95-48-7 2-Meth ylphenol ( o~Cresol) 10 u µg/l NBCJ03 
EFFOlO l/25/02 2:05:00PM 88-74-4 2-Nitroaniline 50 u µg/l NBCJ03 
EFFOlO l/25/02 2:0S:OOPM 88-75-5 2-Nitrophenol 10 u µg/l NBCJ03 
EFFOlO l/25/02 2:05:00PM 106-44-5 3&4-Methylphenol (m&p-cresol) 10 u µg/l NBCJ03 
EFFOlO 1/25/02 2:05:00PM 91-94-1 3,3'-Dichlorobenzidine 20 u µgll NBCJ03 
EFFOIO l/25/02 2:05:00PM 99-09-2 3-Nitroaniline 50 u µgll NBCJ03 



Storm Water Effluent Analy ... .:al Data for Noisette Creek 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CAS NUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 
EFFOlO 1125/02 2:05:00PM 101-55-3 4-Bromophenylphenyl ether 10 u µg/1 NBCJ03 
EFFOlO 1/25/02 2:05:00PM 59-50-7 4-Chloro-3-methylphenol 10 u µg/l NBCJ03 
EFFOIO 1/25/02 2:05:00PM 106-47-8 4-Chloroaniline 20 u µg/l NBCJ03 
EFFOlO 1125/02 2:05:00PM 7005-72-3 4-Chlorophenylphenyl ether 10 u µg/1 NBCJ03 
EFFOIO 1125/02 2:05:00PM 100-01-6 4-Nitroaniline 50 u µg/1 NBCJ03 
EFFOlO 1125/02 2:05:00.PM 100-02-7 4-Nitrophenol 50 u µg/1 NBCJ03 
EFFOlO 1125/02 2:05:00PM 83-32-9 Acenaphthene 10 u µgll NBCJ03 
EFFOIO 1/25/02 2:05:00PM 208-96-8 Acenaphthylene 10 u µg/1 NBCJ03 
EFFOlO 1125/02 2:05:00PM 120-12-7 Anthracene 10 u µg/1 NBCJ03 
EFFOIO 1/25/02 2:05:00PM 56-55-3 Benzo( a)anthracene 10 u µg/1 NBCJ03 
EFFOlO 1125/02 2:05:00PM 50-32-8 Benzo(a)pyrene 10 u µgll NBCJ03 
EFFOlO 1/25/02 2:05:00PM 205-99~2 Benzo(b )fluoranthene 10 u µg/1 NBCJ03 
EFFOlO 1125/02 2:05:00PM 191-24~2 Benzo(g,h,i )perylene 10 u µg/1 NBCJ03 
EFFOIO 1125/02 2:05:00PM 207-08-9 Benzo(k)fluorantliene 10 u µg/1 NBCJ03 
EFFOIO 1125/02 2:05:00PM 111-91-1 bis(2-C hloroethox y )methane 10 u µg/J NBCJ03 
EFFOlO 1125/02 2:05:00PM 111-44-4 bis(2-Chloroethyl)ether 10 u µg/1 NBCJ03 
EFFOlO 1/25/02 2:05:00PM 117-81-7 bis(2-Ethylhexyl)phthalate 10 u µg/1 NBCJ03 
EFFOIO 1125/02 2:05:00PM 85-68-7 Butylbenzylphthalate . 10 u µgll NBCJ03 
EFFOIO 1/25/02 2:05:00PM 86-74-8 Carbazole IO u µgll NBCJ03 
EFFOlO 1125/02 2:05:00PM 218-01-9 Chrysene 10 u µg/1 NBCJ03 
EFFOIO 1/25/02 2:05:00PM 53-70-3 Dibenzo(a,h)anthracene IO u µg/1 NBCJ03 
EFFOlO 1125/02 2:05:00PM 132-64-9 Dibenzofuran 10 u µg/l NBCJ03 
EFFOIO 1125/02 2:05:00PM 84-66-2 Diethylphthalate 10 u µgll NBCJ03 
EFFOIO 1/25/02 2:05:00PM 131-11.:.3 Dimethylphthalate 10 u µg/l NBCJ03 
EFFOIO 1125/02 2:05:00PM 84-74-2 Di~n-butylphthafate . 10 u µgll NBCJ03 
EFFOlO 1/25/02 2:05:00PM 111-s4:..o Di~n~octylphthalate · IO u µgll NBCJ03 
EFFOIO 1/25/02 2:05:00PM 206-44-0 Fluoranthene IO u µg/1 NBCJ03 
EFFOIO 1/25/02 2:05:00PM 86-73-7 Fluorene 10 u µg/1 NBCJ03 
EFFOJO 1125/02 2:05:00PM 118-74-1 Hexachlorobenzene 10 u µg/1 NBCJ03 
EFFOIO 1/25/02 2:05:00PM 87-68-3 Hexachlorobutadien:e 10 u µgll NBCJ03 
EFFOlO 1/25/02 2:05:00PM 77-47-4 Hexachlorocyclopentadiene 10 u µgll NBCJ03 
EFFOIO 1/25/02 2:05:00PM 67-72-1 Hexachloroethane 10 u µg/l NBCJ03 
EFFOIO 1/25/02 2:05:00PM 193-39-5 Indeno( 1,2,3-cd)pyrene IO u µg/l NBCJ03 
EFFOlO 1/25/02 2:05:00PM 78-59-1 ISophorone 10 u µgll NBCJ03 
EFFOlO 1125/02 2:05:00PM 91-20-3 Naphthalene 10 u µg/J NBCJ03 
EFFOIO 1125/02 2:05:00PM 98-95-3 Nitrobenzene IO u µgll NBCJ03 
EFFOlO 1125/02 2:05:00PM 621-64-7 n-Nitrosodi-n-propylamine 10 u µg/1 NBCJ03 
EFFOIO 1/25/02 2:05:00PM 86-30-6 N-Nitrosodiphenylamine 10 u µgll NBCJ03 



Storm Water Emuent Anal) •• cal Data for Noisette Creek 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CAS NUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 
EFFOlO l/25/02 2:05:00PM 87-86-5 Pentachlorophenol 50 u µg/l NBCJ03 
EFFOlO l/25/02 2:05:00PM 85-01-8 Phenanthrene 10 u µg/1 NBCJ03 
EFFOIO l/25/02 2:05:00PM 108-95-2 Phenol 10 u µg/I NBCJ03 
EFFOIO l/25/02 2:05:00PM 129-00-0 Pyrene lO u µg/1 NBCJ03 
EFFOlO l/25/02 2:05:00PM 57-12-5 Cyanide, Total 10 u µg/1 NBCJ03 
EFFOl l 2n102 4:10:00PM E-10242 Salinity 2 u mg/I NBCJ05 
EFFOll 2n102 4:10:00PM 7429-90-5 Aluminum 13000 µgll NBCJ05 
EFFOll 217/02 4:10:00PM 7440-36-0 Antimony 3.9 u µg/l NBCJ05 
EFFOll 217/02 4:IO:OOPM 7440-38-2 Arsenic 190 µg/1 NBCJ05 
EFFOl l 217/02 4:10:00PM 7440-39-3 Barium 120 µg/l NBCJ05 
EFFOll 217/02 4:10:00PM 7440-41-7 Beryllium 4.5 µg/1 NBCJ05 
EFFOll 217102 4:10:00 PM 7440-43-9 Cadmium 3.3 J µg/l NBCJ05 
EFFOI l 217/02 4:10:00PM 7440-70-2 Calcium 260000 µg/l NBCJ05 
El<"FOl l 2n102 4:lO:OOPM 7440-47-3 Chromium 31 µg/l NBCJ05 
EFFOll 217102 4:10:00PM 7440-48-4 Cobalt 2.8 J µg/1 NBCJ05 
EFFOll 217102 4:10:00PM 7440-50-8 Copper 130 µg/I NBCJ05 
EFFOll 217102 4:10:00PM 7439-89-6 Iron 180000 µg/l NBCJ05 
EFFOll 2/7/02 4:10:00PM 7439-92-1 Lead 4.9 J µg/l NBCJ05 
EFFOl l 217102 4:IO:OOPM 7439-95-4 Magnesium 34000 µg/l NBCJ05 
EFFOl l 217/02 4:IO:OOPM 7439-96-5 Manganese 900 µg/l NBCJ05 
EFF011 217/02 4:10:00PM 7440-02-0 Nickel 18 J µg/1 NBCJ05 
EFFOll 2/7/02 4:10:00PM 7440-09-7 Potassium 14000 µg/1 NBCJ05 
EFFOll 2/7/02 4:10:00PM 7782-49-2 Selenium 3.3 u µg/l fl.'BCJ05 
EFFOil 217/02 4:10:00PM 7440-22-4 Silver 0.5 u µg/l NBCJ05 
EFFOll 217102 4:10:00PM 7440-23-5 Sodium 220000 µg/1 NBCJ05 
EFFOI 1 217/02 4:10:00PM 7440-28-0 Thallium 5.1 u µg/I NBCJ05 
EFFOl 1 217102 4:IO:OOPM 7440-31-5 Tin 4.5 u µg/l NBCJ05 
EFFOl l 217102 4:10:00PM 7440-62-2 Vanadium 5 J µg/l NBCJ05 
EFFOll 2n102 4:10:00PM 7440-66-6 Zinc 530 J µg/1 NBCJ05 
EFFOll 217/02 4:10:00PM 7439-97-6 Mercury 0.1 u µg/1 NBCJ05 
EFFOll 217/02 4:10:00PM 72-54-8 4,4'-DDD 0.1 UJ µg/I NBCJ05 
EFFOll 217/02 4:10:00PM 72.55.9 4,4'-DDE 0.1 UJ µg/l NBCJOS 
EFFOl l 217/02 4:10:00PM 50-29-3 4,4'-DDT 0.1 UJ µg/1 NBCJ05 
EFFOll 217/02 4:10:00PM 309-00-2 Aldrin 0.05 UJ µg/1 NBCJ05 
EFFOI l 217/02 4:10:00PM 319-84-6 alpba-BHC 0.05 UJ µg/l NBCJ05 
EFFOI l 217/02 4:10:00PM 5103-71-9 a1pha-Chlordane 0.05 UJ µg/l NBCJ05 
EFFOll 217/02 4:10:00PM 319-85-7 beta-BHC 0.05 UJ µg/l NBCJ05 
EFFOl 1 217/02 4:10:00PM 57-74-9 Chlordane (technica1) 0.5 UJ µg/1 NBCJ05 



Storm Water Effiuent Anal} .. cal Data for Noisette Creek 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CAS NUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 
EFFOll 217/02 4:IO:OOPM 319-86-8 delta-BHC 0.05 UJ µgll NBCJ05 
Ef<""FOll 217/02 4:10:00PM 60-57-l Dieldrin O.l UJ µg/I NBCJ05 
EFFOll 217102 4:10:00PM 959-98-8 Endosulfan I 0.05 UJ µg/l NBCJOS 
EFFOll 217/02 4:10:00PM 33213-65-9 Endosulfan II 0.1 UJ µg/l NBCJ05 
EFFOl l 217/02 4:10:00PM 1031-07-8 Endosulfan sulfate 0.1 UJ µg/l NBCJ05 
EFFOll 217/02 4:l0:00PM 72-20-8 Endrin 0.1 UJ µg/I NBCJ05 
EFFOll 217/02 4:10:00PM 7421-93-4 Endrin aldehyde 0.1 UJ µg/l NBCJ05 
EFFOll 217102 4:10:00PM 53494-70-5 Endrin ketone 0.1 UJ µg/l NBCJ05 
EFFOll 217/02 4:10:00PM 58-89-9 gamma-BHC (Lindane) 0.05 UJ µg/l NB CJ OS 
EFFOll 217/02 4:10:00PM 5103-74-2 gamma-Chlordane 0.05 UJ µg/l NBCJOS 
EFFOll 217/02 4:10:00PM 76-44-8 Heptachlor 0.05 UJ µg/l NBCJ05 
EFFOII 217/02 4:IO:OOPM 1024-57-3 Heptachlor epoxide 0.05 UJ µg/l NBCJ05 
EFFOll 2/7/02 4:10:00PM 72-43-5 Methoxychlor 0.5 UJ µg/I NBCJ05 
EFFOl l 217102 4:10:00 PM 8001-35-2 Toxaphene 5 UJ µg/l NBCJ05 
EFFOll 217/02 4:10:00PM 12674-11-2 Aroclor-1016 l UJ µg/l NBCJ05 
EFFOll 217/02 4:10:00PM 11104-28-2 Aroclor -1221 2 UJ µg/l NBCJ05 
EFFOI l 2/7/02 4:10:00PM 11141-16-5 Aroclor-1232 UJ µg/l NBCJ05 
EFFOl l 217102 4:10:00PM 53469-21-9 Aroclor-1242 1 UJ µgll NBCJ05 
EFFOI l 2/7/02 4:10:00PM 12672-29-6 Aroclor-1248 I UJ µg/1 NBCJ05 
EFFOl l 217/02 4:10:00PM 11097-69-1 Aroclor-1254 UJ µg/I NBCJ05 
EFFOll 217/02 4:10:00PM 11096-82-5 Aroclor-1260 UJ µg/I NBCJ05 
EFFOll 217/02 4:IO:OOPM 120-82-1 1,2,4-Trichlorobenzene 10 u µg/l NBCJOS 
EFFOll 217/02 4:10:00PM 95-50-1 1,2-Dichlorobenzene IO u µg/1 NBCJ05 
EFFOII 217/02 4:10:00PM 541-73-1 1,3-Dichloro benzene 10 u µg/l NBCJ05 
EFFOll 217/02 4:10:00PM 106-46-7 1,4-Dichlorobenzene IO u µgll NBCJ05 

EFFOI l 217102 4:10:00PM 108-60-1 2,2' -Oxybis( 1-chloropropane) 
10 u µg/I NBCJ05 [b is(2-Chloroisopropyl)ether] 

EFFOll 217/02 4:10:00PM 95-95-4 2,4,5-Trichlorophenol 10 u µg/l NBCJ05 
EFFOl l 2n102 4:10:00PM 88-06-2 2,4,6-Trichlorophenol 10 u µg/l NBCJ05 
EFFOl l 2/7/02 4:10:00PM 120-83-2 2,4-Dichlorophenol IO u µg/I l\'BCJ05 
EFFOl l 217/02 4:10:00PM 105-67-9 2,4-Dimethylphenol 10 u µgll NBCJ05 
Ef<'.F<l)ll 217/02 4:10:00PM 51-28-5 2,4-Dinitrophenol 50 u µg/l NBCJ05 
EFFOll 217/02 4:10:00PM 121-14-2 2,4-Dinitrotoluene 10 u µg/l NBCJ05 
EFFOll 217/02 4:10:00PM 606-20-2 2,6-Dinitrotoluene 10 u µg/l l\'BCJ05 
EFFOll 217/02 4:10:00PM 91-58-7 2-Chloronaphthalene 10 u µg/l NBCJ05 
EFFOll 217102 4:10:00PM 95-57-8 2-Chlorophenol 10 u µgll NBCJ05 
EFFOll 217102 4:10:00PM 534-52-1 2-Methyl -4,6-dinitrophenol 50 u µg/I NBCJ05 
EFFOll 217/02 4:10:00PM 91-57-6 2-Methylnaphthalene 10 u µg/I l\'BCJOS 



Storm Water Effluent Analyucal Data for Noisette Creek 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CAS NUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 
EFFOll 2n102 4:10:00PM 95-48-7 2-Methylphenol (o-Cresol) lO u µgll NBCJ05 
EFFOll 2n102 4:10:00PM 88-74-4 2-Nitroaniline 50 u µg/1 NBCJ05 
EFFOll 217102 4:IO:OOPM 88-75-5 2-Nitrophenol 10 u µg/I NBCJ05 
EFFOl l 217102 4:IO:OOPM 106-44-5 3&4-Methylphenol (m&p-cresol) IO u µg/I NBCJOS 
EFFOll 2n102 4:10:00PM 91-94-1 3, 3 '-Dichlorobenzidine 20 u µg/I NBCJ05 
EFFOII 217/02 4:10:00PM 99-09-2 3-Nitroanili ne 50 u µg/l NBCJ05 
EFFOll 217/02 4:lO:OOPM 101-55-3 4-Bromophenylphenyl ether 10 u µgll NBCJ05 
EFFOll 2n/02 4:10:00PM 59-50-7 4-Chloro-3-meth ylphenol IO u µgll NBCJ05 
EFFOI l 217102 4:10:00PM 106-47-8 4-Chloroaniline 20 u µg/I NBCJ05 
EFFOl l 217102 4:10:00PM 7005-72-3 4-Chlorophenylpheny 1 ether lO u µg/l NBCJ05 
EFFOl l 2n102 4:10:00PM 100-01-6 4-Nitroaniline 50 u µgll NBCJOS 
EFFOll 2n102 4:10:00PM 100-02-7 4-Nitrophenol 50 u µg/I NBCJOS 
EFFOll 217/02 4:10:00PM 83-32-9 Acenaphthene 10 u µg/I NBCJ05 
EFFOl l 217102 4:10:00PM 208-96-8 Acenaphthylene 10 u µg/I NBCJ05 
EFFOll 2n102 4:10:00PM 120-12-7 Anthracene 10 u µgll NBCJ05 
EFFOll 217102 4:10:00PM 56-55-3 Benzo(a}anthracene 10 u µg/I NBCJ05 
EFFOll 217102 4:10:00PM 50-32-8 Benzo(a)pyrene 10 u µg/I NBCJ05 
EFFOI l 2/7/02 4:IO:OOPM 205-99-2 Benzo(b) fluoranthene IO u µg/l NBCJ05 
EFFOI l 2/7/02 4:10:00PM 191-24-2 Benzo(g,h,i)perylene IO u µgll NBCJ05 
EFFOll 217/02 4:10:00PM 207-08-9 Benzo(k)fluoranthene 10 u µg/l NBCJ05 
EFFOll 2nt02 4:10:00PM 111-91-1 bis(2-Chloroethoxy)methane 10 u µgll NBCJ05 
EFFOl l 2n102 4:10:00PM 111-44-4 bis(2-Chloroethyl)ether 10 u µg/I NBCJ05 
EFFOll 2/7/02 4:10:00PM 117-81-7 bis(2-Ethylhexyl)phthalate 10 u µg/l NBCJ05 
EFFOll 2/7/02 4:10:00PM 85-68-7 Butylbenzylphthalate 10 u µg/l NBCJ05 
EFFOl l 217/02 4:10:00PM 86-74-8 Carbazole 10 u µgll NBCJOS 
EFFOl l 2/7/02 4:10:00PM 218-0l-9 Chrysene 10 u µgll NBCJ05 
EFFOll 217/02 4:10:00PM 53-70-3 Dibenzo( a,h )anthracene 10 u µg/l NBCJ05 
EFFOll 217/02 4:10:00PM 132-64-9 Dibenzofuran 10 u µg/I NBCJ05 
EFFOll 217/02 4:10:00PM 84-66-2 Diethylphthalate 10 u µg/I NBCJ05 
EFFOI l 2n102 4:10:00PM 131-11-3 Dimethylphthalate 10 u µg/l NBCJ05 
EFFOl l 217102 4:10:00PM 84-74-2 Di-n-butylphthalate 10 u µg/l NBCJ05 
EFFOll 2n102 4:10:00PM 117-84-0 Di-n-octylphthalate 10 u µg/l NBCJ05 
EFFOll 2n102 4:10:00 PM 206-44-0 Fluoranthene 10 u µgll NBCJ05 
EFFOll 217/02 4:10:00 PM 86-73-7 Fluorene 10 u µg/l NBCJ05 
EFFOl l 2/7/02 4:10:00PM 118-74-1 Hexachlorobenzene lO u µg/I NBCJ05 
EFFOll 217/02 4:10:00PM 87-68-3 Hexachlorobutadiene lO u µg/I NBCJ05 
EFFOll 217102 4:10:00PM 77-47-4 Hexach 1orocyclopentadiene lO u µg/l NBCJ05 
EFFOll 217/02 4:10:00PM 67-72-1 Hexachloroethane 10 u µg/1 'NBCJ05 



Storm Water Effiuent Analyucal Data for Noisette Creek 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CAS NUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 
EFFOll 217/02 4:10:00PM 193-39-5 Indeno( 1,2,3-cd)pyrene IO u µg/l NBCJ05 
EFFOll 217/02 4:10:00PM 78-59-1 Isophorone IO u µg/1 NBCJ05 
EFFOl l 2/7102 4:10:00PM 91-20-3 Naphthalene 10 lJ µg/l NBCJ05 
EFFOll 217/02 4:10:00PM 98-95-3 Nitrobenzene 10 u µg/I NBCJ05 
EFFOIJ 217/02 4:10:00 PM 621-64-7 n-Nitrosodi-n-propylamine to u µg/l NBCJ05 
EFFOl l 217/02 4:10:00PM 86-30-6 N-Nitrosodiphenylamine IO u µg/I NBCJ05 
EFFOll 217102 4:10:00PM 87-86-5 Pentachlorophenol 50 u µg/l NBCJ05 
EFFOll 217/02 4:10:00PM 85-01-8 Phenanthrene 10 u µg/l NBCJ05 
EFFOII 217102 4:IO:OOPM 108-95-2 Phenol 10 u µg/l NBCJ05 
EFFOl l 217/02 4:10:00PM 129-00-0 Pyrene IO lJ µg/l NBCJ05 
EFFOll 217/02 4:lO:OOPM 57-12-5 Cyanide, Total 10 lJ µg/l NBCJ05 
EFF012 217102 3:55:00PM E-10242 Salinity 5.1 mg/I NBCJ05 
EFF012 312102 5:00:00PM E-10242 Salinity 2.7 mg/I NBCJ06 
EFF012 3/2/02 5:00:00PM 7429-90-5 . Aluminum 230 J µg/l · NBCJ06 
EFF012 3/2102 5:00:00PM 7440-36-0 Antimony 4.4 J µg/I NBCJ06 
EFF012 3/2/02 S:OO:OOPM 7440-38-2 Arsenic 5.2 J µg/1 NBCI06 
EFF012 312102 5:00:00PM 7440-39-3 Barium 41 µg/l NBCJ06 
EFF012 3/2/02 5:00:00PM 7440-41-7 Beryllium 0.62 u µg/l NBCJ06 
EFF012 3/2102 5:00:00PM 7440-43-9 Cadmium 2.7 J µg/l NBCJ06 
EFF012 312102 5:00:00PM 7440-70-2 Calcium 160000 µgll NBCJ06 
EFF012 312102 5:00:00PM 7440-47-3 Chromium 1.5 J µg/1 NBCJ06 
EFF012 3/2102 5:00:00PM 7440-48-4 Cobalt 0;8 u µg/I NBCJ06 
EFF012 312102 5:00:00PM 7440-50-8 Copper 37 µgll NBCJ06 
EFF012 312102 5:00:00P:M 7439-89~6 Iron 270 µg/1 NBCJ06 
EFFOI2 3/2102 .S:OO:OOPM 7439-92-1 Lead. 15 µg/I NBCJ06 
EFFOJ2 3/2/02 S:OO:OOPM 7439-95~4 Magnesium 100000 µgll NBCJ06 
EFF012 3/2102 S:OO:OOPM 7439-96-5 Manganese 85 µgll NBCJ06 
EFF012 312102 5:00:00PM 7440-02-0 Nickel 8.5 J µgll NBCJ06 
EFF012 3/2102 5:00:0<JPM 7440-09-7 Potassium 38000 µg/l NBCJ06 
EFF012 3/2102 5:00:00PM 7782-49-2 Selenium 4.9 u µgll NBCJ06 
EFF012 312102 5:00:00PM 7440-22-4 Silver 1.4 u µgll NBCJ06 
EFF012 312102 5:00:00PM 7440-23-5 Sodium 770000 J µgll NBCJ06 
EFF012 3/2/02 5:00:00PM 7440-28-0 Thallium 6.3 u µg/l NBCJ06 
EFF012 312102 5:00:00.PM 7440-31-5 Tin 4.l u µgll NBCJ06 
EFF012 312102 5:00:00PM 7440-62-2 Vanadium 1.7 J µg/I NBCJ06 
EFF012 3/2/02 5:00:00PM 7440-66-6 Zinc 460 J µg/l NBCJ06 
EFFOI2 312102 5:00:00PM 7439-97-6 Mercury 0.1 u µg/I NBCJ06 
EFF012 312102 5:00:00PM 72-54-8 4,4'-DDD 0.1 UJ µgll NBCJ06 



Storm Water Effluent Analyucal Data for Noisette Creek 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CAS NUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 
EFF012 3/2/02 5:00:00PM 72-55-9 4,4'-DDE 0.1 UJ µg/l NBCJ06 
EFF012 3/2/02 5:00:00PM 50-29-3 4,4'-DDT 0.1 UJ µg/l NBCJ06 
EFF012 3/2/02 5;00:00PM 309-00~2 Aldrin 0.05 UJ µg/l NBCJ06 
EFF012 3/2/02 5:00:00PM 319-84-6 alpha-BHC 0.05 UJ µg/l NBCJ06 
EFF012 312102 5:00:00PM 5103~71-9 alpha-Chlordane 0.05 UJ µg/l NBCJ06 
EFF012 312102 5:00:00PM 319-85-7 beta-BHC 0.05 UJ µg/l NBCJ06 
EFF012 3/2/02 5:00:00PM 57-74-9 Chlordane (technical) 0.5 UJ µg/l NBCJ06 
EFF012 312102 5:00:00PM 319-86-8 delta~BHC 0.05 UJ µg/l NBCJ06 
EFF012 3/2/02 5:00;00PM 60-57-1 Dieldrin 0.1 UJ µg/I NBCJ06 
EFF012 312102 5:00:00PM 959-98-8 Endosulfan l 0.05 UJ µg/l NBCJ06 
EFF012 312102 HlO:OOPM 33213-65-9 Endosulfan II 0.1 UJ µg/l NBCJ06 
EFF012 312102 5:00:00PM 1031-07-8 Endosulfan sulfate 0;1 UJ µg/l NBCJ06 
EFF012 3/2/02 5:00:00PM 72-20-8 Endrin 0.1 UJ µg/l NBCJ06 
EFF012 3/2/02 5:00:00PM 7421-93-4 Endrin aldehyde 0.1 UJ µg/l NBCJ06 
EFF012 3/2/02 5:00:00PM 53494-70-5 Endrin ketone 0.1 UJ µg/J NBCJ06 
EFF012 312102 5:00:00PM. 58-89-9 gamma-BHC (Lindane) 0.05 UJ µg/l NBC106 
EFF012 3/2/02 5:00:00PM 5103-74-2 gamma-Chlordane 0.05 UJ µgll NBCJ06 
EFF012 3/2/02 5:00:00PM 76-44~8 Heptachlor 0.014 1 µg/l NBCJ06 
EFF012 3/2/02 5:00:00PM 1024-57-3 Heptachlor epoxide 0.05 UJ µg/l NBCJ06 
EFF012 312102 5:00:00PM 72-43-5 Methoxychlor 0.5 UJ µg/l NBCJ06 
EFF012 3/2/02 5:00:00PM 8001-35-2 Toxaphene· 5 UJ µgll NBCJ06 
EFFOI2 3/2102 5:00:00PM 12674-11-2 Aroclor-1016 l UJ µg/l NBCJ06 
EFF012 312102 S:OO:OOPM 11104-28-2 Aroclor-1221 · 2 UJ µgll NBCJ06 
EFFOl2 312102 5:00:00PM 11141-16-5 . Aroclor-1232 1 UJ µgll NBCJ06 
EFF012 312/02 S:OO:OOPM 53469-21,9 Arocloi', 1242 · · 1 UJ µgll NRCJ06 
EFF012 312102 5:00:00PM 12672-29-6 Aroclor-1248 · UJ µgll NBCJ06 
EFF012 312102 5:00:00pM 11097-69-1 Aroclor-1254 UJ µg/l NBCJ06 
EFF012 312102 S:OO:OClPM 11096-82-5 Aroclor-1260 l UJ µg/l NBCJ06 
EFFOl2 312102 5:00:00PM 120:-82-1 1,2,4~Trichloroben:Z:ene ·. 10 u µg/l NBCJ06 
EFF012 3/2/02 S:OO:OOPM 95-50-1 1,2-Dichlorobenzene 10 u µg/l NBCJ06 
EFFOl2 312102 5:00:00PM 541-73-1 1,3-Dichlorobenzene 10 u µg/l NBCJ06 
EFF012 3/2/02 5:00:00PM 106-46-7 1,4-Dichlorobenzene. 10 u µg/l NBCJ06 

EFF012 3/2/02 5:00:00PM 108-60-1 2,2'-0xybis(l-chloroprQpane) 
10 u µgll NBCJ06 [bis(2-Chloroisopropyl)ether] 

EFF012 312102 · 5:00:00 I>M 95-95-4 2,4,5-Trichloroph~noJ 10 u µg/I NBCJ06 
EFF012 3/2/02 5:00:00PM 88-06-2 2,4,6-Trichlorophenol 10 u µgll NBCJ06 
EFF012 3/2/02 5:00:00PM 120-83-2 2,4-Dichlorophenol 10 u µg/l NBCJ06 
EFF012 3/2/02 5:00:00PM 105-67-9 2,4-DimethyJphenol 10 u µg/l NBCJ06 



Storm Water Effiuent Analyucal Data for Noisette Creek 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CAS NUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 
EFF012 312102 5:00:00PM 51-28-5 2,4-Dinitrophenol 50 u µgll NBCJ06 
EFF012 312102 5:00:00PM 121-14-2 2,4-Dinitrotoluene 10 u µg/1 NBCJ06 
EFF012 312102 5:00:00PM 606-20-2 2,6-Dinitrotoluene 10 u µg/1 NBCJ06 
EFFOl2 3/2102 5:00:00PM 91-58-7 2-Chloronaphthalene 10 u µg/1 NBCJ06 
EFFOl2 3/2102 5:00:00PM 95-57-8 2-Chlorophenol 10 u µgll NBCJ06 
EFF012 312102 5:00:00PM 534-52-1 2-Methyl-4,6-dinitrophenol 50 u µg/1 NBCJ06 
EFF012 312102 S:OO:OOPM 9lc57-6 2-Methylnaphthalene 10 u µg/l NBCJ06 
EFF012 3/2/02 S:OO:OOPM 95-48-7 2-Methylphenol (o-Cresol) 10 u µgll NBCJ06 
EFF012 312102 5:00:00PM 88-74-4 2-Nitroaniline 50 u µgll NBCJ06 
EFF012 312102 5:00:00PM 88-75-5 • 2-Nitrophenol 10 u µg/l NBCJ06 
EFF012 3/2102 5:00:00PM 106-44-5 3&4-Methylphenol (m&p-cresol) 10 u µgll NBCJ06 
EFF012 3/2102 S:OO:OOPM 91-94-1 3,3'-Dichlorobenzidine 20 u µg/l NBCJ06 
EFF012 3/2102 5:00:00PM 99-09-2 3-Nitroaniline 50 u µg/l NBCJ06 
EFF012 312102 S:OO:OOPM 101-55-3 4-Bromophenylphenyl ether 10 u µg/l NBCJ06 
EFFOI2 3/2102 5:00:00PM 59-50..7 4-Chloro-3-methylphenol 10 u µg/l NBCJ06 
EFF012 312102 5:00:00PM 106-47-8 4~Chloroanili ne 20 u µg/l NBCJ06 
EFF012 3/2/02 S:OO:OOPM 7005-72-3 4-Chlorophenylphenyl ether 10 u µg/l NBCJ06 
EFFOI2 312102 5:00:00PM 100-01-6 4Nitroaniline 50 u µg/l NBCJ06 
EFF012 312102 5:00:00PM 100-02-7 4-Nitrophenol 50 u µg/l NBCJ06 
EFF012 3/2102 5:00:00PM 83-32-9 . Acenaphthene 10 u µg/l NBCJ06 
EFF012 3/2102 5:00:00PM 208-96~8 Acenaphthylene IO u µg/l NBCJ06 
EFF012 3/2102 5:00:00PM 12()..12-7 Anthracene 10 u µg/1 NBCJ06 
EFF012 312102 5:00:{)()PM 56-55-3 Benzo( a)anthracene 10 u µg/1 NBCJ06 
EFF012 312102 5:00:00PM 50-32-8 Benzo(a)pyrene. 10 u µg/l NBCJ06 
EFF012 312102 5:00:00PM 205-99-2 Benzo(h )fluoranthene 10 u µg/L NBCJ06 
EFF012 312/02 5:00:00PM 191-24-2 Benro(g!h,i)perylene 10 u µg/l NBCJ06 
EFF012 312102 5:00:00 PM 207-08-9 Benzo(k)fluoranthene 10 u µg/l NBCJ06 
EFF012 3/2102 5:00:00PM 111-91-1 bis(2-Chloroethoxy )methane 10 u µg/l NBCJ06 
EFF012 3/2102 5:00:00PM lll:44-4 bis(2-Chloroethyl)ether 10 u µg/l NBCJ06 
EFF012 3/2102 5:00:00PM 117-81-7 bis(2-Ethylhexyl)phthalate IO u µg/l NBCJ06 
EFF012 3/2102 S:OO:OOPM 85-68-7 Butylbenzylphthalate 10 u µg/l NBCJ06 
EFF012 312102 S:OO:OOPM 86-74-8 Carbazole 10 u µg/l NBCJ06 
EFF012 312102 5:00:00PM 218-01-9 Chrysene 10 u µg/I NBCJ06 
EFF012 3/2102 5:00:00PM 53-70-3 Dibenzo(a,h)anthracene lo u µg/l NBCJ06 
EFF012 3/2102 5:00:00PM 132-64-9 Dibenzofuran 10 u µgll NBCJ06 
EFF012 312102 5:00:00PM 84-66-2 Diethylphthalate 10 u µg/l NBCJ06 
EFF012 312102 5:00:00PM 131-11-3 Dimethylphthalate 10 u µg/1 NBCJ06 
EFF012 312102 5:00:00PM 84-74-2 Di-n~hutylphthalate 10 u µg/1 NBCJ06 



Storm Water Effluent Analy ucal Data for Noisette Creek 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CAS NUMBER COMPOUND NAME RESULT guALIFIER UNITS SDGNUMBER 

EFF012 3/2102 5:00:00PM 117-84-0 Di-n-octyJphthalate 10 u µg/l NBCJ06 
EFF012 3/2102 5:00:00PM 206-44-0 Fluoranthene 10 u µg/l NBCJ06 
EFFOI2 3/2102 5:00:00PM 86-73-7 Fluorene 10 u µg/l NBCJ06 
EFF012 312102 5:00:00PM 118-74-1 Hexachlorobenzene 10 u µg/l NBCJ06 
EFF012 3/2/02 5:00:00PM 87-68-3 Hexachlorobutadiene 10 u µg/I . NBCJ06 
EFF012 3/2102 5:00:00PM 77-474 Hexachlorocyclopentadiene IO u µg/l NBCJ06 
EFF012 3/2102 5:00:00PM 67-72-1 Hexachloroethane IO u µg/l NBCJ06 
EFF012 3/2102 5:00:00PM 193-39-5 lndeno(l ,2,3-cd)pytene 10 u µg/l NBCJ06 
EFF012 3/2102 5:00:00PM 78-59-1 Isophorone IO u µg/l NBCJ06 
EFF012 3/2102 5:00:00PM 91-20-3 Naphthalene 10 u µg/l NBCJ06 · 

EFF012 3/2102 5:00:00PM 98"95-3 Nitrobenzene 10 u µg/I NBCJ06 
EFF012 312102 5:00:00PM 621-64-7 n-Nitrosodi-n-propylamine IO u µg/l NBCJ06 
EFFOI2 3/2102 5:00:00PM 86-30-6 N-Nitrosodiphenylamine . 10 u µg/l NBCJ06 
EFFOI2 3/2102 5:00:00PM 87-86-5 Pentachlorophenol 50 u µgfl NBCJ06 
EFF012 3/2/02 5:00:00PM 85-01~8 Phenanthrene 10 u µg/l. NBCJ06 
EFF012 3/2102 5:00:00PM 108-95-2 Phenol 10 u µg/I NBCJ06 
EFF012 3/2102 5:00:00PM 129-00-0 Pyrene 10 u µg/l NBCJ06 
EFF012 3/2102 5:00:00PM 57-12-5 Cyanide, Total 10 u µg/1 NBCJ06 



Storm Water Effluent AnalJ _.~al Data for Shipyard Creek 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT 2UALIFIER UNITS SDG NUMBER 
EFF063 2/8/02 l:45:00PM E-10242 Salinity 7.8 mg/I NBCJ05 
EFF063 3/2/02 5:l2:00PM E-10242 Salinity 2 u mg/l NBCJ06 
EFF063 3/2/02 5:12:00PM 7429-90-5 Aluminum 140 J µ.g/l NBCJ06 
EFF063 3/2/02 5:12:00PM 7440-36-0 Antimony 3.8 u µ.g/l NBCJ06 
EFF063 3/2/02 5:12:00PM 7440-38-2 Arsenic 2.7 u µ.g/I NBCJ06 
EFF063 3/2/02 5:12:00PM 7440-39-3 Barium 7.6 J µ.gll NBCJ06 
EFF063 3/2/02 5:12:00PM 7440-41-7 Bery Hi um 0.3 u µ.g/I NBCJ06 
EFF063 3/2/02 5:12:00PM 7440-43-9 Cadmium 0.5 u µ.g/I NBCJ06 
EFF063 3/2/02 5:12:00PM 7440-70-2 Calcium 42000 µ.g/I NBCJ06 
EFF063 3/2/02 5:l2:00PM 7440-47-3 Chromium 0.7 u µ.gll NBCJ06 
EFF063 3/2/02 5:12:00PM 7440-48-4 Cobalt 0.8 u µ.g/I NBCJ06 
EFF063 3/2/02 5:12:00PM 7440-50-8 Copper 3.8 J µ.g/I NBCJ06 
EFF063 3/2/02 5:12:00PM 7439-89-6 Iron 670 µ.g/l NBCJ06 
EFF063 3/2/02 5:12:00PM 7439-92-1 Lead 2.2 u µ.g/I NBCJ06 
EFF063 3/2/02 5:12:00PM 7439-95-4 Magnesium 28000 µ.g/l NBCJ06 
EFF063 3/2/02 5:12:00PM 7439-96-5 Manganese 140 µ.g/l NBCJ06 
EFF063 3/2/02 5:12:00PM 7440-02-0 Nickel 1.7 u µ.g/1 NBCJ06 
EFF063 3/2/02 5:12:00PM 7440-09-7 Potassium 13000 µg/l NBCJ06 
EFF063 3/2/02 5:12:00PM 7782-49-2 Selenium 4.9 u µg/l NBCJ06 
EFF063 3/2/02 5:12:00PM 7440-22-4 Silver l.4 u µg/l NBCJ06 
EFF063 3/2/02 5:12:00 PM 7440-23-5 Sodium 170000 J µg/1 NBCJ06 
EFF063 3/2102 5:12:00PM 7440-28-0 Thallium 6.3 u µg/1 NBCJ06 
EFF063 3/2/02 5:12:00PM 7440-31-5 Tin 4.1 u µg/1 NBCJ06 
EFF063 312102 5:12:00PM 7440-62-2 Vanadium 2.2 J µg/I NBCJ06 
EFF063 312102 5:12:00PM 7440-66-6 Zinc 38 J µg/I NBCJ06 
EFF063 3/2/02 5:12:00PM 7439-97-6 Mercury 0.1 u µg/I NBCJ06 
EFF063 3/2/02 5:12:00PM 72-54-8 4,4'-DDD 0.1 UJ µg/I NBCJ06 
EFF063 3/2/02 5:12:00PM 72-55-9 4,4'-DDE 0.1 VJ µg/I NBCJ06 
EFF063 3/2102 5:12:00PM 50-29-3 4,4'-DDT 0.1 UJ µg/I NBCJ06 
EFF063 312102 5:12:00PM 309-00-2 Aldrin 0.05 UJ µg/l NBCJ06 
EFF063 312102 5:12:00PM 319-84-6 alpha-BHC 0.05 UJ µg/I NBCJ06 
EFF063 312102 5:12:00PM 5103-71-9 alpha-Chlordane 0.05 UJ µ.g/l NBCJ06 
EFF063 3/2/02 5:12:00PM 319-85-7 beta-BHC 0.05 UJ µgll NBCJ06 
EFF063 3/2/02 5:12:00PM 57-74-9 Chlordane (technical) 0.5 UJ µg/l NBCJ06 
EFF063 3/2/02 5:12:00PM 319-86-8 delta-BHC 0.05 UJ µ.g/I NBCJ06 
EFF063 3/2/02 5:12:00PM 60-57-1 Dieldrin 0.1 UJ µgll NBCJ06 



Storm Water Effluent Anal0 • .:al Data for Shipyard Creek 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT guALIFIER UNITS SDGNUMBER 
EFF063 3/2/02 5:12:00PM 959-98-8 Endosulfan I 0.05 UJ µ.git NBCJ06 
EFF063 3/2/02 5:12:00PM 33213-65-9 Endosulfan II 0.1 UJ µ.glI NBCJ06 
EFF063 312102 5:12:00PM 1031-07-8 Endosulfan sulfate 0.1 UJ µglI NBCJ06 
EFF063 3/2/02 5:12:00PM 72-20-8 Endrin 0.1 UJ µg/I NBCJ06 
EFF063 312102 5:12:00PM 7421-93-4 Endrin aldehyde 0.1 UJ µg/I NBCJ06 
EFF063 3/2/02 5:12:00PM 53494-70-5 Endrin ketone 0.1 UJ µg/I NBCJ06 
EFF063 3/2/02 5:12:00PM 58-89-9 gamma-BHC (Lindane) 0.05 VJ µ.g/I NBCJ06 
EFF063 3/2/02 5:12:00PM 5103-74-2 gamma-Chlordane 0.05 VJ µ.g/I NBCJ06 
EFF063 3/2/02 5:12:00PM 76-44-8 Heptachlor 0.05 UJ µ.g/I NBCJ06 
EFF063 3/2/02 5:12:00PM 1024-57-3 Heptachlor epoxide 0.05 VJ µg/I NBCJ06 
EFF063 3/2/02 5:12:00PM 72-43-5 Methoxychlor 0.5 VJ µ.glI NBCJ06 
EFF063 312102 5:12:00PM 8001-35-2 Toxaphene 5 VJ µ.gll NBCJ06 
EFF063 3/2/02 5:12:00PM 12674-11-2 Aroclor-1016 I VJ µ.glI NBCJ06 
EFF063 3/2/02 5:12:00PM 11104-28-2 Aroclor-1221 2 UJ µ.glI NBCJ06 
EFF063 3/2/02 5:12:00PM 11141-16-5 Aroclor-1232 UJ µ.gll NBCJ06 
EFF063 3/2/02 5:12:00 PM 53469-21-9 Aroclor-1242 VJ µ.gll NBCJ06 
EFF063 3/2/02 5:12:00PM 12672-29-6 Aroclor-1248 UJ µ.gll NBCJ06 
EFF063 3/2/02 5:12:00 PM 11097-69-1 Aroclor-1254 1 UJ µ.gll NBCJ06 
EFF063 3/2/02 5:12:00 PM 11096-82-5 Aroclor-1260 1 UJ µ.g/I NBCJ06 
EFF063 3/2/02 5:12:00PM 120-82-1 1,2,4-Trichlorobenzene 10 u µ.gll NBCJ06 
EFF063 3/2/02 5:12:00PM 95-50-1 1,2-Dichlorobenzene 10 u µg/I NBCJ06 
EFF063 3/2/02 5:12:00PM 541-73-1 1,3-Dichlorobenzene 10 u µgit NBCJ06 
EFF063 3/2/02 5:12:00PM 106-46-7 1,4-Dichlorobenzene 10 u µ.g/I NBCJ06 

EFF063 3/2/02 5:12:00PM 108-60-1 
2,2 '-Ox ybi s( 1-chloropropane) 

10 u µ.gll NBCJ06 
[bis(2-Chloroisopropyl)ether] 

EFF063 3/2/02 5:12:00PM 95-95-4 2,4,5-Trichlorophenol 10 u µ.g/I NBCJ06 
EFF063 3/2/02 5:12:00 PM 88-06-2 2,4,6-Trichlorophenot 10 u µ.g!l NBCJ06 
EFF063 3/2/02 5:12:00PM 120-83-2 2,4-Dichlorophenot 10 u µ.g!l NBCJ06 
EFF063 3/2/02 5:12:00PM 105-67-9 2,4-Dimethylphenol 10 u µg/I NBCJ06 
EFF063 3/2/02 5:12:00PM 51-28-5 2,4-Dinitrophenol 50 u µg/I NBCJ06 
EFF063 3/2/02 5:12:00 PM 121-14-2 2,4-Dinitrototuene 10 u µ.glI NBCJ06 
EFF063 3/2/02 5:12:00PM 606-20-2 2,6-Dinitrototuene 10 u µgit NBCJ06 
EFF063 3/2/02 5:12:00PM 91-58-7 2-Chloronaphthalene 10 u µgit NBCJ06 
EFF063 3/2/02 5:12:00 PM 95-57-8 2-Chlorophenol 10 u µglI NBCJ06 
EFF063 3/2/02 5:12:00 PM 534-52-1 2-Methyl-4,6-dinitrophenol 50 u µgll NBCJ06 
EFF063 3/2/02 5:12:00 PM 91-57-6 2-Methylnaphthalene 10 u µgll NBCJ06 



Storm Water Effiuent Anai,, _.<.'.al Data for Shipyard Creek 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 
EFF063 3/2/02 5: 12:00 PM 95-48-7 2-Methylphenol (o-Cresol) 10 u µgll NBCJ06 
EFF063 3/2/02 5: 12:00 PM 88-74-4 2-Nitroaniline 50 u µgll NBCJ06 
EFF063 3/2/02 5:12:00 PM 88-75-5 2-Nitrophenol 10 u µgll NBCJ06 
EFF063 3/2/02 5:12:00PM 106-44-5 3&4-Methylphenol (m&p-cresol) 10 u µgll NBCJ06 
EFF063 3/2/02 5:12:00PM 91-94-1 3,3'-Dichlorobenzidine 20 u µgll NBCJ06 
EFF063 3/2/02 5: 12:00 PM 99-09-2 3-Nitroaniline 50 u µg/I NBCJ06 
EFF063 3/2/02 5:12:00 PM 101-55-3 4-Bromophenylphenyl ether 10 u µgll NBCJ06 
EFF063 3/2/02 5:12:00 PM 59-50-7 4-Chloro-3-methylphenol 10 u µg/l NBCJ06 
EFF063 3/2/02 5:12:00PM 106-47-8 4-Chloroaniline 20 u µg/l NBCJ06 
EFF063 3/2/02 5:12:00 PM 7005-72-3 4-Chlorophenylphenyl ether 10 u µg/I NBCJ06 
EFF063 3/2/02 5:12:00 PM 100-01-6 4-Nitroaniline 50 u µgll NBCJ06 
EFF063 3/2/02 5:12:00PM 100-02-7 4-Nitrophenol 50 u µg/l NBCJ06 
EFF063 3/2/02 5:12:00 PM 83-32-9 Acenaphthene 10 u µg/l NBCJ06 
EFF063 3/2/02 5:12:00 PM 208-96-8 Acenaphthylene 10 u µg/1 NBCJ06 
EFF063 3/2/02 5:12:00 PM 120-12-7 Anthracene 10 u µgll NBCJ06 
EFF063 3/2/02 5:12:00 PM 56-55-3 Benzo(a)anthracene 10 u µgll NBCJ06 
EFF063 3/2/02 5:12:00PM 50-32-8 Benzo(a)pyrene 10 u µg/l NBCJ06 
EFF063 3/2/02 5:12:00PM 205-99-2 Benzo(b )fluoranthene 10 u µg/l NBCJ06 
EFF063 3/2/02 5:12:00 PM 191-24-2 Benzo(g,h,i)perylene 10 u µg/1 NBCJ06 
EFF063 3/2/02 5:12:00PM 207-08-9 Benzo(k)fluoranthene 10 u µg/I NBCJ06 
EFF063 3/2/02 5: 12:00 PM 111-91-1 bis(2-Chloroethox y )methane 10 u µg/I NBCJ06 
EFF063 3/2/02 5:12:00 PM 111-44-4 bis(2-Chloroethyl)ether 10 u µg/I NBCJ06 
EFF063 3/2/02 5: 12:00 PM 117-81-7 bis(2-Ethylhexyl )phthalate 10 u µg/I NBCJ06 
EFF063 312102 5:12:00 PM 85-68-7 Butylbenzylphthalate 10 u µg/I NBCJ06 
EFF063 312102 5: 12:00 PM 86-74-8 Carbazole 10 u µg/I NBCJ06 
EFF063 312102 5:12:00 PM 218-01-9 Chrysene 10 u µg/I NBCJ06 
EFF063 312102 5:12:00 PM 53-70-3 Dibenzo(a,h)anthracene 10 u µg/I NBCJ06 
EFF063 3/2/02 5: 12:00 PM 132-64-9 Dibenzofuran 10 u µg/I NBCJ06 
EFF063 3/2/02 5:12:00 PM 84-66-2 Diethylphthalate 10 u µg/I NBCJ06 
EFF063 3/2/02 5:12:00 PM 131-11-3 Dimethylphthalate 10 u µg/I NBCJ06 
EFF063 312102 5:12:00 PM 84-74-2 Di-n-butylphthalate 10 u µg/I NBCJ06 
EFF063 3/2/02 5:12:00 PM 117-84-0 Di-n-octylphthalate 10 u µg/I NBCJ06 
EFF063 3/2/02 5:12:00PM 206-44-0 Fluoranthene 10 u µg/I NBCJ06 
EFF063 3/2/02 5: 12:00 PM 86-73-7 Fluorene 10 u µg/l NBCJ06 
EFF063 3/2/02 5:12:00 PM 118-74-1 Hexachlorobenzene 10 u µg/l NBCJ06 
EFF063 3/2/02 5:12:00 PM 87-68-3 Hexachlorobutadiene 10 u µg/I NBCJ06 



Storm Water Effiuent Ana1J _ • .:al Data for Shipyard Creek 

VALIDATION 
SAMPLE ID DA TE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT 2UALIFIER UNITS SDGNUMBER 
EFF063 312102 5:12:00 PM 77-47-4 Hexachlorocyclopentadiene 10 u µgit NBCJ06 
EFF063 3/2/02 5:12:00 PM 67-72-1 Hexachloroethane 10 u µgit NBCJ06 
EFF063 312102 5:12:00 PM 193-39-5 Indeno( 1,2,3-cd)pyrene 10 u µgit NBCJ06 
EFF063 312102 5:12:00 PM 78-59-1 Isophorone 10 u µgit NBCJ06 
EFF063 312102 5:12:00PM 91-20-3 Naphthalene 10 u µgll NBCJ06 
EFF063 312102 5:12:00 PM 98-95-3 Nitrobenzene 10 u µgll NBCJ06 
EFF063 312102 5:12:00 PM 621-64-7 n-Nitrosodi-n-propylamine 10 u µgll NBCJ06 
EFF063 312102 5:12:00 PM 86-30-6 N-Nitrosodiphenylamine 10 u µgll NBCJ06 
EFF063 312102 5:12:00PM 87-86-5 Pen tac hlorophenol 50 u µgll NBCJ06 
EFF063 312102 5:12:00PM 85-01-8 Phenanthrene 10 u µgit NBCJ06 
EFF063 312102 5:12:00PM 108-95-2 Phenol 10 u µg/1 NBCJ06 
EFF063 312102 5:12:00PM 129-00-0 Pyrene 10 u µgll NBCJ06 
EFF063 312102 5:12:00PM 57-12-5 Cyanide, Total 10 u µgll NBCJ06 
EFF064 312102 5:25:00PM E-10242 Salinity 2 u mgll NBCJ06 
EFF064 3/2/02 5:25:00PM 7429-90-5 Aluminum 220 J µgll NBCJ06 
EFF064 3/2/02 5:25:00PM 7440-36-0 Antimony 3.8 u µgll NBCJ06 
EFF064 312102 5:25:00 PM 7440-38-2 Arsenic 2.7 u µgll NBCJ06 
EFF064 3/2/02 5:25:00 PM 7440-39-3 Barium 20 µgll NBCJ06 
EFF064 3/2/02 5:25:00PM 7440-41-7 Beryllium 0.44 u µgll NBCJ06 
EFF064 3/2/02 5:25:00PM 7440-43-9 Cadmium 0.5 u µgll NBCJ06 
EFF064 3/2/02 5:25:00PM 7440-70-2 Calcium 20000 µgl! NBCJ06 
EFF064 3/2/02 5:25:00PM 7440-47-3 Chromium 2 J µgll NBCJ06 
EFF064 312102 5:25:00PM 7440-48-4 Cobalt 0.8 u µgll NBCJ06 
EFF064 3/2/02 5:25:00PM 7440-50-8 Copper 5.8 J µgll NBCJ06 
EFF064 3/2/02 5:25:00PM 7439-89-6 Iron 580 µgll NBCJ06 
EFF064 312102 5:25:00PM 7439-92-1 Lead 3.1 J µgll NBCJ06 
EFF064 312102 5:25:00PM 7439-95-4 Magnesium 3800 µgll NBCJ06 
EFF064 312102 5:25:00 PM 7439-96-5 Manganese 32 µgit NBCJ06 
EFF064 312102 5:25:00 PM 7440-02-0 Nickel 1.7 u µgit NBCJ06 
EFF064 3/2/02 5:25:00 PM 7440-09-7 Potassium 2300 µgll NBCJ06 
EFF064 3/2/02 5:25:00PM 7782-49-2 Selenium 5.6 J µgll NBCJ06 
EFF064 3/2/02 5:25:00 PM 7440-22-4 Silver 1.4 u µgll NBCJ06 
EFF064 3/2/02 5:25:00 PM 7440-23-5 Sodium 33000 J µgl! NBCJ06 
EFF064 3/2/02 5:25:00 PM 7440-28-0 Thallium 6.3 u µgll NBCJ06 
EFF064 3/2/02 5:25:00 PM 7440-31-5 Tin 4.1 u µgll NBCJ06 
EFF064 3/2/02 5:25:00 PM 7440-62-2 Vanadium 2.4 J µgll NBCJ06 



Storm Water Effiuent Ana•J .. ..:al Data for Shipyard Creek 

VALIDATION 
SAMPLE ID DA TE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT guALIFIER UNITS SDGNUMBER 
EFF064 3/2/02 5:25:00 PM 7440-66-6 Zinc 33 J µgll NBCJ06 
EFF064 312102 5:25:00 PM 7439-97-6 Mercury 0.1 u µgll NBCJ06 
EFF064 3/2/02 5:25:00 PM 72-54-8 4,4'-DDD 0.1 UJ µgll NBCJ06 
EFF064 3/2/02 5:25:00PM 72-55-9 4,4'-DDE 0.1 UJ µgl! NBCJ06 
EFF064 3/2/02 5:25:00PM 50-29-3 4,4'-DDT 0.1 UJ µgll NBCJ06 
EFF064 3/2/02 5:25:00PM 309-00-2 Aldrin 0.05 UJ µgll NBCJ06 
EFF064 3/2/02 5:25:00PM 319-84-6 alpha-BHC 0.05 UJ µgll NBCJ06 
EFF064 3/2/02 5:25:00PM 5103-71-9 alpha-Chlordane 0.05 UJ µgll NBCJ06 
EFF064 312102 5:25:00PM 319-85-7 beta-BHC 0.05 UJ µgll NBCJ06 
EFF064 3/2/02 5:25:00PM 57-74-9 Chlordane (technical) 0.5 UJ µgll NBCJ06 
EFF064 312102 5:25:00PM 319-86-8 delta-BHC 0.05 UJ µgll NBCJ06 
EFF064 3/2/02 5:25:00PM 60-57-1 Dieldrin 0.1 UJ 1£g/I NBCJ06 
EFF064 3/2/02 5:25:00PM 959-98-8 Endosulfan I 0.05 UJ µgll NBCJ06 
EFF064 3/2/02 5:25:00PM 33213-65-9 Endosulfan II 0.1 UJ 1£g/I NBCJ06 
EFF064 3/2/02 5:25:00PM 1031-07-8 Endosulfan sulfate 0.1 UJ 1£g/I NBCJ06 
EFF064 3/2/02 5:25:00PM 72-20-8 Endrin 0.1 UJ jLg/l NBCJ06 
EFF064 3/2/02 5:25:00PM 7421-93-4 Endrin aldehyde 0.1 UJ 1£g/I NBCJ06 
EFF064 3/2/02 5:25:00PM 53494-70-5 Endrin ketone 0.1 UJ 1£g/l NBCJ06 
EFF064 3/2/02 5:25:00PM 58-89-9 gamma-BHC (Lindane) 0.05 UJ jLg/1 NBCJ06 
EFF064 3/2/02 5:25:00PM 5103-74-2 gamma-Chlordane 0.05 UJ jLg/l NBCJ06 
EFF064 3/2/02 5:25:00PM 76-44-8 Heptachlor 0.05 UJ jLg/l NBCJ06 
EFF064 3/2/02 5:25:00PM 1024-57-3 Heptachlor epoxide 0.05 UJ 1£g/l NBCJ06 
EFF064 3/2/02 5:25:00PM 72-43-5 Methoxychlor 0.5 UJ µgll NBCJ06 
EFF064 312102 5:25:00PM 8001-35-2 Toxaphene 5 UJ µgll NBCJ06 
EFF064 312102 5:25:00PM 12674-11-2 Aroclor-1016 l UJ µgll NBCJ06 
EFF064 312102 5:25:00PM 11104-28-2 Aroclor-1221 2 UJ µgl! NBCJ06 
EFF064 312102 5:25:00PM 11141-16-5 Aroclor-1232 l UJ µgll NBCJ06 
EFF064 3/2/02 5:25:00PM 53469-21-9 Aroclor-1242 l UJ µgll NBCJ06 
EFF064 312102 5:25:00PM 12672-29-6 Aroclor-1248 l UJ µgll NBCJ06 
EFF064 312102 5:25:00PM 11097-69-1 Aroclor-1254 l UJ jLgl\ NBCJ06 
EFF064 312102 5:25:00PM 11096-82-5 Aroclor-1260 1 UJ 1£g/l NBCJ06 
EFF064 312102 5:25:00PM 120-82-1 1,2,4-Trichlorobenzene 10 u µgll NBCJ06 
EFF064 312102 5:25:00PM 95-50-1 1,2-Dichlorobenzene 10 u µgll NBCJ06 
EFF064 3/2/02 5:25:00PM 541-73-1 1,3-Dichlorobenzene 10 u µgll NBCJ06 
EFF064 3/2/02 5:25:00PM 106-46-7 1,4-D ich loro benzene 10 u µgl! NBCJ06 
EFF064 312102 5:25:00PM 108-60-1 2,2'-0x ybis( 1-ch loropropane) 10 u µgll NBCJ06 



Storm Water Effiuent Ana1~ . ..:al Data for Shipyard Creek 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 

[bis(2-Chloroisopropyl)ether J 

EFF064 3/2/02 5:25:00 PM 95-95-4 2,4,5-Trichlorophenol 10 u µgll NBCJ06 
EFF064 312102 5:25:00PM 88-06-2 2,4,6-Trichlorophenol 10 u µgll NBCJ06 
EFF064 312102 5:25:00PM 120-83-2 2,4-Dichlorophenol 10 u µgl! NBCJ06 
EFF064 312102 5:25:00 PM 105-67-9 2,4-Dimethylphenol 10 u µgll NBCJ06 
EFF064 3/2/02 5:25:00 PM 51-28-5 2,4-Dinitrophenol 50 u µg!I NBCJ06 
EFF064 3/2/02 5:25:00PM 121-14-2 2,4-Dinitrotoluene 10 u µg!I NBCJ06 
EFF064 312102 5:25:00PM 606-20-2 2,6-Dinitrotoluene 10 u µg!I NBCJ06 
EFF064 312102 5:25:00PM 91-58-7 2-Chloronaphthalene 10 u µgll NBCJ06 
EFF064 312102 5:25:00 PM 95-57-8 2-Ch lorophenol 10 u µg/l NBCJ06 
EFF064 312102 5:25:00 PM 534-52-1 2-Methyl-4,6-dinitrophenol 50 u µgl! NBCJ06 
EFF064 3/2/02 5:25:00 PM 91-57-6 2-Methylnaphthalene 10 u µg!I NBCJ06 
EFF064 312102 5:25:00PM 95-48-7 2-Methylphenol (o-Cresol) 10 u µg/l NBCJ06 
EFF064 312102 5:25:00 PM 88-74-4 2-Nitroaniline 50 u µg!I NBCJ06 
EFF064 3/2/02 5:25:00PM 88-75-5 2-Nitrophenol 10 u µg/l NBCJ06 
EFF064 312102 5:25:00PM 106-44-5 3&4-Methylphenol (m&p-cresol) 10 u µg/l NBCJ06 
EFF064 3/2/02 5:25:00PM 91-94-1 3,3'-Dichlorobenzidine 20 u µg/l NBCJ06 
EFF064 3/2/02 5:25:00PM 99-09-2 3-Nitroaniline 50 u µg/l NBCJ06 
EFF064 3/2/02 5:25:00PM 101-55-3 4-Bromophenylphenyl ether 10 u µg/l NBCJ06 
EFF064 3/2/02 5:25:00PM 59-50-7 4-Chloro-3-methylphenol 10 u µg/! NBCJ06 
EFF064 312102 5:25:00PM 106-47-8 4-Chloroanil i ne 20 u µg/I NBCJ06 
EFF064 312102 5:25:00PM 7005-72-3 4-Chlorophenylphenyl ether 10 u µgll NBCJ06 
EFF064 312/02 5:25:00 PM 100-01-6 4-Nitroaniline 50 u µgll NBCJ06 
EFF064 312/02 5:25:00PM 100-02-7 4-Nitrophenol 50 u µg/I NBCJ06 
EFF064 312/02 5:25:00PM 83-32-9 Acenaphthene 10 u µg/I NBCJ06 
EFF064 3/2/02 5:25:00PM 208-96-8 Acenaphthylene 10 u µg/I NBCJ06 
EFF064 3/2/02 5:25:00PM 120-12-7 Anthracene 10 u µgll NBCJ06 
EFF064 3/2/02 5:25:00PM 56-55-3 Benzo( a) anthracene 10 u µgll NBCJ06 
EFF064 3/2/02 5:25:00PM 50-32-8 Benzo(a)pyrene 10 u µgll NBCJ06 
EFF064 3/2/02 5:25:00PM 205-99-2 Benzo(b )tluoranthene 10 u µg/I NBCJ06 
EFF064 312102 5:25:00PM 191-24-2 Benzo(g,h,i)perylene 10 u µg/l NBCJ06 
EFF064 3/2/02 5:25:00PM 207-08-9 B enzo(k )fl uoranthene 10 u µg/l NBCJ06 
EFF064 3/2/02 5:25:00PM 111-91-1 bis(2-Chloroethox y )methane 10 u µgll NBCJ06 
EFF064 312/02 5:25:00PM 111-44-4 bis(2-Chloroethyl)ether 10 u µgll NBCJ06 
EFF064 3/2/02 5:25:00PM 117-81-7 bis(2-Ethylhexyl)phthalate 10 u µg/l NBCJ06 
EFF064 3/2/02 5:25:00PM 85-68-7 Butylbenzylphthalate 10 u µgll NBCJ06 



Storm Water Effiuent Ana1, • ..:al Data for Shipyard Creek 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CAS 1''lJMBER COMPOUND NAME RESULT QUALIFIER UNITS SDG NUMBER 
EFF064 312102 5:25:00PM 86-74-8 Carbazole 10 u µgll NBCJ06 
EFF064 312102 5:25:00PM 218-01-9 Chrysene 10 u µg/l NBCJ06 
EFF064 3/2/02 5:25:00PM 53-70-3 Dibenzo( a,h )anthracene IO u µg/l NBCJ06 
EFF064 312102 5:25:00PM 132-64-9 Dibenzofuran IO u µgll NBCJ06 
EFF064 312102 5:25:00PM 84-66-2 Diethylphthalate IO u µg/I NBCJ06 
EFF064 312102 5:25:00PM 131-11-3 Dimethylphthalate IO u µgit NBCJ06 
EFF064 312102 5:25:00PM 84-74-2 Di-n-butylphthalate IO u µg/I NBCJ06 
EFF064 312102 5:25:00PM 117-84-0 Di-n-octyJphthalate IO u µg/I NBCJ06 
EFF064 3/2/02 5:25:00PM 206-44-0 Fluoranthene JO u µg/I NBCJ06 
EFF064 3/2/02 5:25:00PM 86-73-7 Fluorene JO u µg/I NBCJ06 
EFF064 3/2/02 5:25:00PM 118-74-1 Hexachlorobenzene IO u µgit NBCJ06 
EFF064 312102 5:25:00PM 87-68-3 Hexachlorobutadiene IO u µg/I NBCJ06 
EFF064 3/2/02 5:25:00PM 77-47-4 Hexachlorocyclopentadiene IO u µg/I NBCJ06 
EFF064 312102 5:25:00PM 67-72-1 Hexachloroethane IO u µgll NBCJ06 
EFF064 312102 5:25:00PM 193-39-5 Indeno( 1,2,3-cd)pyrene 10 u µg/1 NBCJ06 
EFF064 3/2/02 5:25:00 PM 78-59-1 Isophorone 10 u µgll NBCJ06 
EFF064 312102 5:25:00PM 91-20-3 Naphthalene JO u µgll NBCJ06 
EFF064 3/2/02 5:25:00PM 98-95-3 Nitro benzene JO u µgll NBCJ06 
EFF064 312102 5:25:00PM 621-64-7 n-Nitrosodi-n-propylamine 10 u µg/l NBCJ06 
EFF064 312102 5:25:00PM 86-30-6 N-Nitrosodiphenylamine 10 u µg/l NBCJ06 
EFF064 312102 5:25:00PM 87-86-5 Pentachlorophenol 50 u µgll r-..'BCJ06 
EFF064 312102 5:25:00PM 85-01-8 Phenanthrene lO u µgfl r-..'BCJ06 
EFF064 312102 5:25:00PM 108-95-2 Phenol 10 u µgll N'BCJ06 
EFF064 3/2/02 5:25:00PM 129-00-0 Pyrene 10 u µgll NBCJ06 
EFF064 3/2/02 5:25:00PM 57-12-5 Cyanide, Total 10 u µgll NBCJ06 
EFF065 2nl02 lO:OO:OOAM E-10242 Salinity 2 u mg/I NBCJ04 
EFF065 217102 lO:OO:OOAM 7429-90-5 Aluminum 900 µgll NBCJ04 
EFF065 217/02 lO:OO:OOAM 7440-36-0 Antimony 20 u µgll NBCJ04 
EFF065 2n/02 lO:OO:OOAM 7440-38-2 Arsenic 10 u µg/l NBCJ04 
EFF065 2n/02 lO:OO:OOAM 7440-39-3 Barium 26 µgll NBCJ04 
EFF065 217/02 IO:OO:OOAM 7440-41-7 Beryllium 4 u µgll NBCJ04 
EFF065 217102 IO:OO:OOAM 7440-43-9 Cadmium 5 u µg/l NBCJ04 
EFF065 2n/02 IO:OO:OOAM 7440-70-2 Calcium 40000 µg/I NB004 
EFF065 217/02 IO:OO:OOAM 7440-47-3 Chromium 3 J µgit NBCJ04 
EFF065 217/02 lO:OO:OOAM 7440-48-4 Cobalt 10 u µg/I NBCJ04 
EFF065 217102 10:00:00 AM 7440-50-8 Copper 12 J µ.g/I r-..'BCJ04 



Storm Water Effluent AnalJ .~al Data for Shipyard Creek 

VALIDATION 
SAMPLE ID DA TE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT guALIFIER UNITS SDGNUMBER 
EFF065 217/02 10:00:00 AM 7439-89-6 Iron 790 µgit NBCJ04 
EFF065 217/02 10:00:00 AM 7439-92-1 Lead 5.4 µgll NBCJ04 
EFF065 217/02 10:00:00 AM 7439-95-4 Magnesium 4700 µgll NBCJ04 
EFF065 2/7/02 10:00:00 AM 7439-96-5 Manganese 16 µg/1 NBCJ04 
EFF065 217/02 lO:OO:OOAM 7440-02-0 Nickel 1.3 J µg/1 NBCJ04 
EFF065 217/02 lO:OO:OOAM 7440-09-7 Potassium 2500 µgll NBCJ04 
EFF065 217/02 lO:OO:OOAM 7782-49-2 Selenium 10 u µg/1 NBCJ04 
EFF065 2/7/02 lO:OO:OOAM 7440-22-4 Silver 10 u µg/1 NBCJ04 
EFF065 217102 lO:OO:OOAM 7440-23-5 Sodium 74000 µg/1 NBCJ04 
EFF065 217102 IO:OO:OOAM 7440-28-0 Thallium 10 u µg/1 NBCJ04 
EFF065 217/02 10:00:00 AM 7440-31-5 Tin 50 u µgll NBCJ04 
EFF065 217/02 10:00:00 AM 7440-62-2 Vanadium 5.4 J µgit NBCJ04 
EFF065 217/02 10:00:00 AM 7440-66-6 Zinc 110 µgit NBCJ04 
EFF065 217/02 10:00:00 AM 7439-97-6 Mercury 0.1 u µgll NBCJ04 
EFF065 217/02 10:00:00 AM 72-54-8 4,4'-DDD 0.1 UJ µgll NBCJ04 
EFF065 217/02 10:00:00 AM 72-55-9 4,4'-DDE 0.1 UJ µgit NBCJ04 
EFF065 217/02 10:00:00 AM 50-29-3 4,4'-DDT 0.1 UJ µgll NBCJ04 
EFF065 217/02 10:00:00 AM 309-00-2 Aldrin 0.05 UJ µgll NBCJ04 
EFF065 2/7/02 10:00:00 AM 319-84-6 alpha-BHC 0.05 UJ µgll NBCJ04 
EFF065 217102 10:00:00 AM 5103-71-9 alpha-Chlordane 0.05 UJ µgll NBCJ04 
EFF065 217102 10:00:00 AM 319-85-7 beta-BHC 0.05 UJ µgll NBCJ04 
EFF065 217102 10:00:00 AM 57-74-9 Chlordane (technical) 0.5 VJ µgll NBCJ04 
EFF065 2/7/02 10:00:00 AM 319-86-8 delta-BHC 0.05 VJ µg/1 NBCJ04 
EFF065 217/02 lO:OO:OOAM 60-57-1 Dieldrin 0.1 VJ µg/1 NBCJ04 
EFF065 217102 lO:OO:OOAM 959-98-8 Endosulfan I 0.05 VJ µg/1 NBCJ04 
EFF065 217102 lO:OO:OOAM 33213-65-9 Endosulfan II 0.1 UJ µgll NBCJ04 
EFF065 217102 lO:OO:OOAM 1031-07-8 Endosulfan sulfate 0.1 UJ µgll NBCJ04 
EFF065 217102 lO:OO:OOAM 72-20-8 Endrin 0.1 UJ µgll NBCJ04 
EFF065 217102 lO:OO:OOAM 7421-93-4 Endrin aldehyde 0.1 UJ µgll NBCJ04 
EFF065 217102 lO:OO:OOAM 53494-70-5 Endrin ketone 0.1 UJ µgll NBCJ04 
EFF065 217102 lO:OO:OOAM 58-89-9 gamma-BHC (Lindane) 0.05 VJ µgll NBCJ04 
EFF065 217102 lO:OO:OOAM 5103-74-2 gamma-Chlordane 0.05 UJ µg/1 NBCJ04 
EFF065 217102 lO:OO:OOAM 76-44-8 Heptachlor 0.05 UJ µgit NBCJ04 
EFF065 217102 lO:OO:OOAM 1024-57-3 Heptachlor epoxide 0.05 UJ µgit NBCJ04 
EFF065 217/02 10:00:00 AM 72-43-5 Methoxychlor 0.5 UJ µg/1 NBCJ04 
EFF065 217102 10:00:00 AM 8001-35-2 Toxaphene 5 UJ µgll NBCJ04 



Storm Water Effluent AnalJ . .:al Data for Shipyard Creek 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 
EFF065 217102 10:00:00 AM 12674-11-2 Aroclor-1016 1 UJ µg!I NBCJ04 
EFF065 217102 lO:OO:OOAM 11104-28-2 Aroclor-1221 2 UJ µg!I NBCJ04 
EFF065 217102 10:00:00 AM 11141-16-5 Aroclor-1232 UJ µg/l NBCJ04 
EFF065 217102 IO:OO:OOAM 53469-21-9 Aroclor-1242 UJ µg!I NBCJ04 
EFF065 217102 10:00:00 AM 12672-29-6 Aroclor-1248 UJ µg!I NBCJ04 
EFF065 217102 10:00:00 AM 11097-69-1 Aroclor-1254 UJ µg!I NBCJ04 
EFF065 217102 10:00:00 AM 11096-82-5 Aroclor-1260 UJ µg/l NBCJ04 
EFF065 217/02 10:00:00 AM 120-82-1 1,2,4-Trichlorobenzene 10 u µg!I NBCJ04 
EFF065 217102 lO:OO:OOAM 95-50-1 1,2-Dichlorobenzene 10 u µg!I NBCJ04 
EFF065 217102 10:00:00 AM 541-73-1 1,3-Dichlorobenzene 10 u µg/I NBCJ04 
EFF065 217102 10:00:00 AM 106-46-7 1,4-Dich lorobenzene 10 u µg!I NBCJ04 

EFF065 217102 10:00:00 AM 108-60-1 
2,2'-0xybis( 1-chloropropane) 

10 u µg!I NBCJ04 
[bis(2-Chloroisopropyl)ether] 

EFF065 217102 10:00:00 AM 95-95-4 2,4,5-Trichlorophenol 10 u µg!I NBCJ04 
EFF065 217/02 10:00:00 AM 88-06-2 2,4,6-Trichlorophenol 10 u µg!I NBCJ04 
EFF065 217/02 10:00:00 AM 120-83-2 2,4-Dichlorophenol 10 u µg/1 NBCJ04 
EFF065 217/02 10:00:00 AM 105-67-9 2,4-Dimethylphenol 10 u µg!I NBCJ04 
EFF065 217/02 10:00:00 AM 51-28-5 2,4-Dinitrophenol 50 u µg/1 NBCJ04 
EFF065 217/02 10:00:00 AM 121-14-2 2,4-Dinitrotoluene 10 u µg/I NBCJ04 
EFF065 217/02 10:00:00 AM 606-20-2 2,6-Dinitrotol uene 10 u µg!l NBCJ04 
EFF065 217/02 10:00:00 AM 91-58-7 2-Chloronaphthalene 10 u µg!I NBCJ04 
EFF065 217/02 10:00:00 AM 95-57-8 2-Chlorophenol 10 u µg!l NBCJ04 
EFF065 217/02 10:00:00 AM 534-52-1 2-Methy\-4,6-dinitrophenol 50 u µgit NBCJ04 
EFF065 217/02 lO:OO:OOAM 91-57-6 2-Meth y !naphthalene 10 u µg!I NBCJ04 
EFF065 217/02 lO:OO:OOAM 95-48-7 2-Methylphenol (o-Cresol) 10 u µg/I NBCJ04 
EFF065 217102 lO:OO:OOAM 88-74-4 2-Nitroaniline 50 u µg/I NBCJ04 
EFF065 2/7/02 lO:OO:OOAM 88-75-5 2-Nitrophenol 10 u µg/I NBCJ04 
EFF065 217/02 lO:OO:OOAM 106-44-5 3&4-Methylphenol (m&p-cresol) 10 u µg/\ NBCJ04 
EFF065 217/02 lO:OO:OOAM 91-94-1 3,3 '-Dichlorobenzidine 20 u µg/\ NBCJ04 
EFF065 217/02 lO:OO:OOAM 99-09-2 3-Nitroaniline 50 u µg/\ NBCJ04 
EFF065 217/02 10:00:00 AM 101-55-3 4-Bromophenylphenyl ether 10 u µg/l NBCJ04 
EFF065 217/02 lO:OO:OOAM 59-50-7 4-Chloro-3-methylphenol IO u µg/l NBCJ04 
EFF065 217/02 lO:OO:OOAM 106-47-8 4-Chloroaniline 20 u µg/\ NBCJ04 
EFF065 217/02 lO:OO:OOAM 7005-72-3 4-Chlorophenylphenyl ether IO u µg!I NBCJ04 
EFF065 217/02 lO:OO:OOAM 100-01-6 4-Nitroanil ine 50 u µg!I NBCJ04 
EFF065 2/7/02 lO:OO:OOAM 100-02-7 4-Nitrophenol 50 u µg/l NBCJ04 



Storm Water Effluent AnaiJ ~al Data for Shipyard Creek 

VALIDATION 
SAMPLE ID DA TE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDG NUMBER 
EFF065 2/7/02 lO:OO:OOAM 83-32-9 Acenaphthene IO u µgll NBCJ04 
EFF065 217102 lO:OO:OOAM 208-96-8 Acenaphthylene 10 u µgll NBCJ04 
EFF065 2/7102 lO:OO:OOAM 120-12-7 Anthracene 10 u µgll NBCJ04 
EFF065 217102 10:00:00 AM 56-55-3 Benzo( a)anthrdcene 10 u µgll NBCJ04 
EFF065 217102 10:00:00 AM 50-32-8 Benzo(a)pyrene 10 u µg/I NBCJ04 
EFF065 2/7/02 lO:OO:OOAM 205-99-2 Benzo(b )fluoranthene 10 u µgll NBCJ04 
EFF065 2/7/02 lO:OO:OOAM 191-24-2 Benzo(g,h,i )perylene 10 u µg/I NBCJ04 
EFF065 217102 IO:OO:OOAM 207-08-9 Benzo(k)fl uoranthene 10 u µgll NBCJ04 
EFF065 217/02 lO:OO:OOAM 111-91-1 bis(2-Chloroethoxy)methane 10 u µgll NBCJ04 
EFF065 217102 IO:OO:OOAM 111-44-4 bis(2-Chloroethyl)ether IO u µgll NBCJ04 
EFF065 217102 lO:OO:OOAM 117-81-7 bis(2-Ethylhexyl)phthalate 10 u µgll NBCJ04 
EFF065 217102 IO:OO:OOAM 85-68-7 Butylbenzylphthalate 10 u µg/l NBCJ04 
EFF065 217102 10:00:00 AM 86-74-8 Carbazole 10 u µgll NBCJ04 
EFF065 217102 lO:OO:OOAM 218-01-9 Chrysene IO u µgll NBCJ04 
EFF065 217102 IO:OO:OOAM 53-70-3 Dibenzo( a,h)anthracene 10 u µ.g/I NBCJ04 
EFF065 2/7/02 IO:OO:OOAM 132-64-9 Dibenzofuran IO u µ.g/I NBCJ04 
EFF065 2/7102 IO:OO:OOAM 84-66-2 Diethylphthalate 10 u µ.g/I NBCJ04 
EFF065 217/02 IO:OO:OOAM 131-11-3 Dime thy Jphthalate 10 u µ.g/I NBCJ04 
EFF065 217102 lO:OO:OOAM 84-74-2 Di-n-butylphthalate 10 u µgll NBCJ04 
EFF065 217/02 IO:OO:OOAM 117-84-0 Di-n-octylphthalate 10 u µgll NBCJ04 
EFF065 217/02 IO:OO:OOAM 206-44-0 Fluoranthene 10 u µgll NBCJ04 
EFF065 217/02 lO:OO:OOAM 86-73-7 Fluorene 10 u µgll NBCJ04 
EFF065 217/02 lO:OO:OOAM ll8-74-l Hexachlorobenzene 10 u µgll NBCJ04 
EFF065 217102 lO:OO:OOAM 87-68-3 Hexacblorobutadiene IO u µgll NBCJ04 
EFF065 217102 lO:OO:OOAM 77-47-4 Hexachlorocyclopentadiene IO u µgll NBCJ04 
EFF065 217/02 IO:OO:OOAM 67-72-1 Hexachloroethane 10 u µgll NBCJ04 
EFF065 217102 lO:OO:OOAM 193-39-5 Indeno{ 1,2 ,3-cd )pyrene 10 u µgll NBCJ04 
EFF065 2n102 IO:OO:OOAM 78-59-1 Isophorone 10 u µgll NBCJ04 
EFF065 2mo2 10:00:00 AM 91-20-3 Naphthalene 10 u µgll NBCJ04 
EFF065 217102 10:00:00 AM 98-95-3 Nitrobenzene IO u µgll NBCJ04 
EFF065 217102 lO:OO:OOAM 621-64-7 n-Nitrosodi-n-propylami ne IO u µgll NBCJ04 
EFF065 217102 lO:OO;OOAM 86-30-6 N-Nitrosodiphenylamine 10 u µgll NBCJ04 
EFF065 217102 IO:OO:OOAM 87-86-5 Pentachlomphenol 50 u µgll NBCJ04 
EFF065 217102 IO:OO:OOAM 85-01-8 Phenanthrene 10 u µgll NBCJ04 
EFF065 217102 lO:OO:OOAM 108-95-2 Phenol 10 u µgll NBCJ04 
EFF065 217102 lO:OO:OOAM 129-00-0 Pyrene 10 u µgll NBCJ04 



Storm Water Effluent AnalJ .~al Data for Shipyard Creek 

VALIDATION 
SAMPLE ID DA TE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDG NUMBER 
EFF065 217/02 10:00:00 AM 57-12-5 Cyanide, Total 10 u µ.g!l NBCJ04 
EFF066 3/2/02 6:05:00PM E-10242 Salinity 2 u mg/l NBCJ06 
EFF066 3/2/02 6:05:00PM 7429-90-5 Aluminum 810 µg!I NBCJ06 
EFF066 312102 6:05:00PM 7440-36-0 Antimony 3.8 u µg/l NBCJ06 
EFF066 312102 6:05:00PM 7440-38-2 Arsenic 2.7 u µg/l NBCJ06 
EFF066 3/2/02 6:05:00PM 7440-39-3 Barium 26 µgll NBCJ06 
EFF066 3/2/02 6:05:00PM 7440-41-7 Bery Hi um 0.43 u µg!I NBCJ06 
EFF066 3/2/02 6:05:00PM 7440-43-9 Cadmium 0.5 u µgll NBCJ06 
EFF066 312102 6:05:00PM 7440-70-2 Calcium 24000 µgll NBCJ06 
EFF066 3/2/02 6:05:00PM 7440-47-3 Chromium 2.6 J µgll NBCJ06 
EFF066 312102 6:05:00PM 7440-48-4 Cobalt 0.8 u µgll NBCJ06 
EFF066 3/2/02 6:05:00PM 7440-50-8 Copper IO J µg/1 NBCJ06 
EFF066 312102 6:05:00PM 7439-89-6 Iron 780 µg/1 NBCJ06 
EFF066 3/2/02 605:00PM 7439-92-1 Lead 4.9 J µg!l NBCJ06 
EFF066 3/2/02 6:05:00PM 7439-95-4 Magnesium 6900 µgll NBCJ06 
EFF066 3/2/02 6:05:00PM 7439-96-5 Manganese 27 µgll NBCJ06 
EFF066 312102 6:05:00PM 7440-02-0 Nickel l.7 u µgll NBCJ06 
EFF066 3/2/02 6:05:00PM 7440-09-7 Potassium 5800 µgll NBCJ06 
EFF066 3/2/02 6:05:00PM 7782-49-2 Selenium 4.9 u µgll NBCJ06 
EFF066 312102 6:05:00PM 7440-22-4 Silver 1.4 u µg/I NBCJ06 
EFF066 3/2/02 6:05:00PM 7440-23-5 Sodium 75000 J µgll NBCJ06 
EFF066 312102 6:05:00PM 7440-28-0 Thallium 6.3 u µ.g/I NBCJ06 
EFF066 3/2/02 6:05:00PM 7440-31-5 Tin 4.1 u µ.g/I NBCJ06 
EFF066 3/2/02 6:05:00PM 7440-62-2 Vanadium 3.4 J µ.g/I NBCJ06 
EFF066 3/2/02 6:05:00PM 7440-66-6 Zinc 55 J µ.g/1 NBCJ06 
EFF066 312102 6:05:00PM 7439-97-6 Mercury 0.1 u µ.g/I NBCJ06 
EFF066 312102 6:05:00PM 72-54-8 4,4'-DDD 0.1 UJ µg/I NBCJ06 
EFF066 3/2/02 6:05:00PM 72-55-9 4,4'-DDE 0.1 UJ µg/I NBCJ06 
EFF066 3/2/02 6:05:00PM 50-29-3 4,4'-DDT 0.1 UJ µg/I NBCJ06 
EFF066 3/2/02 6:05:00PM 309-00-2 Aldrin 0.05 UJ µg/1 NBCJ06 
EFF066 3/2/02 6:05:00PM 319-84-6 alpha-BBC 0.05 UJ µg/I NBCJ06 
EFF066 312102 6:05:00PM 5103-71-9 alpha-Chlordane 0.05 UJ µg/I NBCJ06 
EFF066 3/2/02 6:05:00PM 319-85-7 beta-BHC 0.05 UJ µg/I NBCJ06 
EFF066 312102 6:05:00PM 57-74-9 Chlordane (technical) 0.5 UJ µg/I NBCJ06 
EFF066 3/2/02 6:05:00PM 319-86-8 delta-BBC 0.05 UJ µg/I NBCJ06 
EFF066 3/2/02 6:05:00PM 60-57-1 Dieldrin 0.1 UJ µg/I NBCJ06 



Storm Water Emuent Anal,, _al Data for Shipyard Creek 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNIThfBER 
EFF066 3/2/02 6:05:00PM 959-98-8 Endosulfan I 0.05 UJ µgll NBCJ06 
EFF066 3/2/02 6:05:00PM 33213-65-9 Endosulfan II O.J UJ µgll NBCJ06 
EFF066 3/2/02 6:05:00PM I031-07-8 Endosulfan sulfate 0.1 UJ µgll NBCJ06 
EFF066 312102 6:05:00PM 72-20-8 Endrin 0.1 UJ µgll NBCJ06 
EFF066 3/2/02 6:05:00PM 7421-93-4 Endrin aldehyde 0.1 UJ µgll NBCJ06 
EFF066 312102 6:05:00PM 53494-70-5 Endrin ketone O.J UJ µgll NBCJ06 
EFF066 3/2/02 6:05:00PM 58-89-9 gamma-BHC (Lindane) 0.05 UJ µgll NBCJ06 
EFF066 312102 6:05:00PM 5I03-74-2 gamma-Chlordane 0.05 UJ µgll NBCJ06 
EFF066 312102 6:05:00PM 76-44-8 Heptachlor 0.05 UJ µg!I NBCJ06 
EFF066 312102 6:05:00PM 1024-57-3 Heptachlor epoxide 0.05 UJ µg!I NBCJ06 
EFF066 312102 6:05:00PM 72-43-5 Methoxychlor 0.5 UJ µg!I NBCJ06 
EFF066 3/2/02 6:05:00PM 8001-35-2 Toxaphene 5 UJ µgll NBCJ06 
EFF066 3/2/02 6:05:00PM 12674-11-2 Aroclor- l 016 1 UJ µg!I NBCJ06 
EFF066 3/2/02 6:05:00PM 11104-28-2 Aroclor-1221 2 UJ µgll NBCJ06 
EFF066 3/2/02 6:05:00PM 11141-16-5 Aroclor-1232 UJ µgll NBCJ06 
EFF066 3/2/02 6:05:00PM 53469-21-9 Aroclor-1242 UJ µg!I NBCJ06 
EFF066 3/2/02 6:05:00PM 12672-29-6 Aroclor-1248 UJ µg!I NBCJ06 
EFF066 312102 6:05:00PM 11097-69-1 Aroclor-1254 UJ µgll NBCJ06 
EFF066 312102 6:05:00PM 11096-82-5 Aroclor-1260 1 UJ µg!l NBCJ06 
EFF066 3/2/02 6:05:00PM 120-82-1 1,2,4-Trichlorobenzene 10 u µgll NBCJ06 
EFF066 312102 6:05:00PM 95-50-1 1,2-Dichlorobenzene 10 u µgll NBCJ06 
EFF066 3/2/02 6:05:00PM 541-73-1 1.3-Dichlorobenzene IO u µgll NBCJ06 
EFF066 3/2/02 6:05:00PM 106-46-7 1,4-Dichlorobenzene IO u µg/I NBCJ06 

EFF066 3/2/02 6:05:00PM 108-60-1 
2,2'-0xybis( 1-chloropropane) 

10 u µgll NBCJ06 [bis(2-Ch loroisopropyl )ether] 
EFF066 3/2/02 6:05:00PM 95-95-4 2,4.5-Trichlorophenol 10 u µg!I NBCJ06 
EFF066 3/2/02 6:05:00PM 88-06-2 2,4,6-Trkhlorophenol 10 u µg!I NBCJ06 
EFF066 3/2/02 6:05:00PM 120-83-2 2,4-Dichlorophenol 10 u µgll NBCJ06 
EFF066 3/2/02 6:05:00PM 105-67-9 2,4-Dimethylphenol IO u µg/l NBCJ06 
EFF066 3/2/02 6:05:00PM 5 I-28-5 2,4-Di nitrophenol 50 u µg/l NBCJ06 
EFF066 3/2/02 6:05:00PM 121-14-2 2A-Dinitrotoluene 10 u µ.g/l NBCJ06 
EFF066 3/2/02 6:05:00PM 606-20-2 2,6-Dinitrotoluene 10 u µ.g/I NBCJ06 
EFF066 3/2/02 6:05:00PM 91-58-7 2-Chloronaphthalene IO u µ.g/l NBCJ06 
EFF066 312102 6:05:00PM 95-57-8 2-Chlorophenol IO u µ.g/I NBCJ06 
EFF066 312/02 6:05:00PM 534-52-1 2-Methyl-4,6-dinitrophenol 50 u µ,g/I NBCJ06 
EFF066 3/2/02 6:05:00PM 91-57-6 2-Methylnaphthalene IO u µ.g/I NBCJ06 



Storm Water Effiuent Anal., _al Data for Shipyard Creek 

VALIDATION 
SAMPLE ID DA TE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDG NUMBER 
EFF066 312102 6:05:00PM 95-48-7 2-Methylphenol (o-Cresol) 10 u µgll NBCJ06 
EFF066 312102 6:05:00PM 88-74-4 2-Nitroaniline 50 u µgll NBCJ06 
EFF066 312102 6:05:00PM 88-75-5 2-Nitrophenol 10 u µg/I NBCJ06 
EFF066 312102 6:05:00PM 106-44-5 3&4-Methylphenol (m&p-cresol) 10 u µgll NBCJ06 
EFF066 312102 6:05:00PM 91-94-1 3 ,3 '-Dich lorobenzidine 20 u µgll NBCJ06 
EFF066 312102 6:05:00PM 99-09-2 3-Nitroaniline 50 u µgll NBCJ06 
EFF066 312102 6:05:00PM 101-55-3 4-Bromophenylphenyl ether 10 u µg/I NBCJ06 
EFF066 312102 6:05:00PM 59-50-7 4-Chloro-3-methylphenol 10 u µg/I NBCJ06 
EFF066 312102 6:05:00PM 106-47-8 4-Chloroaniline 20 u µgll NBCJ06 
EFF066 312102 6:05:00PM 7005-72-3 4-Chlorophenylphenyl ether 10 u µg/I NBCJ06 
EFF066 312102 6:05:00PM 100-01-6 4-Nitroaniline 50 u µgll NBCJ06 
EFF066 312102 6:05:00PM 100-02-7 4-Nitrophenol 50 u µg/I NBCJ06 
EFF066 312102 6:05:00PM 83-32-9 Acenaphthene 10 u µgll NBCJ06 
EFF066 3/2/02 6:05:00PM 208-96-8 Acenaphthylene 10 u µg/I NBCJ06 
EFF066 312102 6:05:00PM 120-12-7 Anthracene 10 u µgll NBCJ06 
EFF066 3/2/02 6:05:00PM 56-55-3 Benzo( a)anthracene 10 u µgll NBCJ06 
EFF066 312102 6:05:00PM 50-32-8 Benzo(a)pyrene 10 u µg/I NBCJ06 
EFF066 3/2/02 6:05:00PM 205-99-2 Benzo(b )fluoranthene 10 u µg/I NBCJ06 
EFF066 3/2/02 6:05:00PM 191-24-2 Benzo(g,h,i)perylene 10 u µg/l NBCJ06 
EFF066 312102 6:05:00PM 207-08-9 Benzo(k)fluoranthene 10 u µgll NBCJ06 
EFF066 312102 6:05:00PM 111-91-1 bis(2-Chloroethoxy)methane 10 u µg/\ NBCJ06 
EFF066 312102 6:05:00PM 111-44-4 bis(2-Chloroethyl)ether 10 u µgll NBCJ06 
EFF066 3/2/02 6:05:00PM 117-81-7 bis(2-Ethylhexyl)phthalate 10 u µg/! NBCJ06 
EFF066 3/2/02 6:05:00PM 85-68-7 B utylbenzylphthalate 10 u µg/\ NBCJ06 
EFF066 312102 6:05:00PM 86-74-8 Carbazole 10 u µg/\ NBCJ06 
EFF066 3/2/02 6:05:00PM 218-01-9 Chrysene 10 u µgl! NBCJ06 
EFF066 312102 6:05:00PM 53-70-3 Dibenzo(a,h)anthracene 10 u µg/l NBCJ06 
EFF066 3/2/02 6:05:00PM 132-64-9 Dibenzofuran 10 u µg/l NBCJ06 
EFF066 3/2/02 6:05:00PM 84-66-2 Diethylphthalate 10 u µg/\ NBCJ06 
EFF066 312102 6:05:00PM 131-11-3 Dimethylphthalate 10 u µg/l NBCJ06 
EFF066 3/2/02 6:05:00PM 84-74-2 Di-n-butylphthalate 10 u µg/l NBCJ06 
EFF066 312102 6:05:00PM 117-84-0 Di-n-octylphthalate 10 u µg/1 NBCJ06 
EFF066 3/2/02 6:05:00PM 206-44-0 Fluoranthene 10 u µg/I NBCJ06 
EFF066 3/2/02 6:05:00PM 86-73-7 Fluorene 10 u µg/I NBCJ06 
EFF066 312102 6:05:00PM 118-74-1 Hexachlorobenzene 10 u µg/1 NBCJ06 
EFF066 312102 6:05:00PM 87-68-3 Hexachlorobutadiene 10 u µgit NBCJ06 



Storm Water Effluent Anal., .al Data for Shipyard Creek 

VALlDATION 
SAMPLE ID DA TE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 
EFF066 312102 6:05:00PM 77-47-4 Hexachlorocyclopentadiene IO u µgll NBCJ06 
EFF066 312102 6:05:00PM 67-72-1 Hexachloroethane 10 u µgll NBCJ06 
EFF066 312102 6:05:00PM 193-39-5 Indeno(l,2,3-cd)pyrene 10 u µgll NBCJ06 
EFF066 3/2/02 6:05:00PM 78-59-l Isophorone 10 u µgll NBCJ06 
EFF066 312/02 6:05:00PM 91-20-3 Naphthalene IO u µgll NBCJ06 
EFF066 3/2/02 6:05:00PM 98-95-3 Nitro benzene 10 u µgll NBCJ06 
EFF066 3/2/02 6:05:00PM 621-64-7 n-Ni trosodi-n-propylamine 10 u µgll NBCJ06 
EFF066 3/2/02 6:05:00PM 86-30-6 N-Nitrosodiphenylamine 10 u µgll NBCJ06 
EFF066 3/2/02 6:05:00PM 87-86-5 Pentachlorophenol 50 u µgll NBCJ06 
EFF066 3/2/02 6:05:00PM 85-01-8 Phenanthrene 10 u µgll NBCJ06 
EFF066 3/2/02 6:05:00PM 108-95-2 Phenol 10 u µgll NBCJ06 
EFF066 312102 6:05:00PM 129-00-0 Pyrene 10 u µgll NBCJ06 
EFF066 3/2/02 6:05:00PM 57-12-5 Cyanide, Total 10 u µgll NBCJ06 
EFF067 217102 10:15:00AM E-10242 Salinity 2 u mg/I NBCJ04 
EFF067 217/02 10:l5:00AM 7429-90-5 Aluminum 520 µglJ NBCJ04 
EFF067 217/02 10:15:00AM 7440-36-0 Antimony 20 u µgll NBCJ04 
EFF067 217/02 l0:15:00AM 7440-38-2 Arsenic 10 u µgll NBCJ04 
EFF067 217/02 10:15:00AM 7440-39-3 Barium 100 µglJ NBCJ04 
EFF067 2n102 10:15:00AM 7440-41-7 Beryllium 4 u µgll NBCJ04 
EFF067 217/02 10:15:00AM 7440-43-9 Cadmium 0.61 J µgll NBCJ04 
EFF067 217/02 10:15:00AM 7440-70-2 Calcium 70000 µg/l NBCJ04 
EFF067 217/02 10:15:00AM 7440-47-3 Chromium 1.5 J µgll NBCJ04 
EFF067 2/7/02 10:15:00AM 7440-48-4 Cobalt 10 u µgll NBCJ04 
EFF067 217102 10:15:00AM 7440-50-8 C.opper 10 J µg/l NBCJ04 
EFF067 217102 10:15:00 AM 7439-89-6 Iron 510 µg/l NBCJ04 
EFF067 2n102 10:15:00AM 7439-92-1 Lead 5 u µgll NBCJ04 
EFF067 2n102 l0:15:00AM 7439-95-4 Magnesium 18000 µgit NBCJ04 
EFF067 2n102 10:15:00 AM 7439-96-5 Manganese 98 µgit NBCJ04 
EFF067 2n102 10:15:00AM 7440-02-0 Nickel 40 UJ µgll NBCJ04 
EFF067 217/02 l0:15:00AM 7440-09-7 Potassium 11000 µgll NBCJ04 
EFF067 217/02 l0:15:00AM 7782-49-2 Selenium 10 u µgll NBCJ04 
EFF067 217/02 10:15:00 AM 7440-22-4 Silver 10 u µgit NBCJ04 
EFF067 2n/02 10:15:00 AM 7440-23-5 Sodium 260000 µgll NBCJ04 
EFF067 2/7/02 10:15:00AM 7440-28-0 Thallium 10 u µgll NBCJ04 
EFF067 217/02 10:15:00 AM 7440-31-5 Tin 50 u µg/l NBCJ04 
EFF067 2n102 IO:l5:00AM 7440-62-2 Vanadium 4.1 J µg/l NBCJ04 



Storm Water Emuent Anat _ ,i) Data for Shipyard Creek 

VALIDATION 
SAMPLE ID DA TE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDG NUMBER 
EFF067 2n102 10:15:00 AM 7440-66-6 Zinc 91 µgit NBCJ04 
EFF067 217102 10:15:00 AM 7439-97-6 Mercury 0.1 u µgit NBCJ04 
EFF067 2n102 10:15:00 AM 72-54-8 4,4'-DDD 0.1 UJ µgll NBCJ04 
EFF067 217102 10:15:00 AM 72-55-9 4,4'-DDE 0.1 UJ µgll NBCJ04 
EFF067 2n102 10:15:00AM 50-29-3 4,4'-DDT 0.1 UJ µgll NBCJ04 
EFF067 217102 10:15:00AM 309-00-2 Aldrin 0.05 UJ µgll NBCJ04 
EFF067 2n/02 10:15:00 AM 319-84-6 alpha-BHC 0.05 UJ µgll NBCJ04 
EFF067 2n/02 10:15:00 AM 5103-71-9 alpha-Chlordane 0.05 UJ µgll NBCJ04 
EFF067 2n/02 10:15:00AM 319-85-7 beta-BHC 0.05 UJ µgll NBCJ04 
EFF067 2n102 10:15:00AM 57-74-9 Chlordane (technical) 0.5 UJ µgll NBCJ04 
EFF067 2n102 10:15:00AM 319-86-8 delta-BHC 0.05 UJ µgl1 NBCJ04 
EFF067 2n/02 10:15:00 AM 60-57-1 Dieldrin 0.1 UJ µglI NBCJ04 
EFF067 217102 10:15:00AM 959-98-8 Endosulfan I 0.05 UJ µgll NBCJ04 
EFF067 217102 10:15:00 AM 33213-65-9 Endosulfan II 0.1 UJ µglI NBCJ04 
EFF067 2n102 10:15:00AM 1031-07-8 Endosulfan sulfate 0.1 UJ µgl1 NBCJ04 
EFF067 217102 10:15:00AM 72-20-8 Endrin 0.1 UJ µgll NBCJ04 
EFF067 217102 10:15:00AM 7421-93-4 Endrin aldehyde 0.1 UJ µgl1 NBCJ04 
EFF067 217102 10:15:00AM 53494-70-5 Endrin ketone 0.1 UJ µgl1 NBCJ04 
EFF067 217102 10:15:00AM 58-89-9 gamma-BHC (Lindane) 0.05 UJ µglI NBCJ04 
EFF067 2n102 10:15:00 AM 5103-74-2 gamma-Chlordane 0.05 UJ µg/1 NBCJ04 
EFF067 217102 10:15:00 AM 76-44-8 Heptachlor 0.05 UJ µg!I NBCJ04 
EFF067 217/02 10:15:00 AM 1024-57-3 Heptachlor epoxide 0.05 UJ µgll NBCJ04 
EFF067 217/02 10:15:00AM 72-43-5 Methoxychlor 0.5 UJ µgll NBCJ04 
EFF067 217/02 10:15:00AM 8001-35-2 Toxaphene 5 UJ µgll NBCJ04 
EFF067 2/7/02 10:15:00AM 12674-11-2 Aroclor-1016 UJ µgll NBCJ04 
EFF067 217/02 10:15:00AM 11104-28-2 Aroclor-1221 2 UJ µgll NBCJ04 
EFF067 217102 10:15:00 AM 11141-16-5 Aroclor-1232 UJ µgl1 NBCJ04 
EFF067 217/02 10:15:00 AM 53469-21-9 Aroclor-1242 UJ µglI NBCJ04 
EFF067 217/02 10:15:00AM 12672-29-6 Aroclor-1248 l UJ µgll NBCJ04 
EFF067 2/7/02 10:15:00AM 11097-69-1 Aroclor-1254 1 UJ µgll NBCJ04 
EFF067 2n/02 10:15:00 AM 11096-82-5 Aroclor-1260 1 UJ µgll NBCJ04 
EFF067 217/02 10:15:00AM 120-82-1 1,2,4-Trichlorobenzene 10 u µgll NBCJ04 
EFF067 2/7/02 10:15:00AM 95-50-1 1,2-Dichlorobenzene 10 u µg/1 NBCJ04 
EFF067 217/02 10:15:00 AM 541-73-1 1,3-Dichlorobenzene 10 u µgit NBCJ04 
EFF067 2/7/02 10:15:00AM 106-46-7 1,4-Dichlorobenzene 10 u µgll NBCJ04 
EFF067 217/02 10:15:00 AM 108-60-1 2,2'-0xybis( 1-chloropropane) 10 u µgll NBCJ04 



Storm Water Effiuent Anal_ _al Data for Shipyard Creek 

VALIDATION 
SAMPLE ID DA TE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDG NUMBER 

[bis(2-Chloroisopropyl )ether] 
EFF067 217102 10:15:00AM 95-95-4 2,4,5-Trichlorophenol 10 u µg/l NBCJ04 
EFF067 217102 10:15:00 AM 88-06-2 2,4,6-Trichlorophenol 10 u µgit NBCJ04 
EFF067 217102 10:15:00AM 120-83-2 2,4-Dichlorophenol 10 u µg/l NBCJ04 
EFF067 217102 10:15:00 AM 105-67-9 2,4-Dimethylphenol 10 u µg/l NBCJ04 
EFF067 217102 10:15:00 AM 51-28-5 2,4-Dini trophenol 50 u µg/I NBCJ04 
EFF067 217102 10:15:00AM 121-14-2 2,4-Dinitrotoluene 10 u µg/l NBCJ04 
EFF067 217102 10:15:00 AM 606-20-2 2,6-Dinitrotoluene 10 u µg/l NBCJ04 
EFF067 217102 10:15:00AM 91-58-7 2-Chloronaphthalene 10 u µg/l NBCJ04 
EFF067 m102 10:15:00AM 95-57-8 2-Chlorophenol 10 u µgll NBCJ04 
EFF067 217102 10:15:00AM 534-52-1 2-Methyl-4,6-dinitrophenol 50 u µgll NBCJ04 
EFF067 217102 10:15:00AM 91-57-6 2-Methylnaphthalene 10 u µg/l NBCJ04 
EFF067 2/7/02 10:15:00 AM 95-48-7 2-Methylphenol (o-Cresol) 10 u µg/1 NBCJ04 
EFF067 Ln/02 10:15:00AM 88-74-4 2-Nitroaniline 50 u µg/l NBCJ04 
EFF067 2/7/02 10:15:00 AM 88-75-5 2-Ni tropheno 1 10 u µg/1 NBCJ04 
EFF067 Ln/02 10:15:00 AM 106-44-5 3&4-Methylphenol (m&p-cresol) IO u µg/1 NBCJ04 
EFF067 217102 10:15:00AM 91-94-1 3 ,3 ' -Dichlorobenzidine 20 u µg/1 NBCJ04 
EFF067 217102 10:15:00AM 99-09-2 3-Nitroaniline 50 u µg/1 NBCJ04 
EFF067 2/7/02 10:15:00 AM 101-55-3 4-Bromophenylphenyl ether 10 u µg/l NBCJ04 
EFF067 217102 10:15:00 AM 59-50-7 4-Chloro-3-methylphenol 10 u µg/I NBCJ04 
EFF067 217102 10:15:00AM 106-47-8 4-Chloroaniline 20 u µgll NBCJ04 
EFF067 217/02 10:15:00AM 7005-72-3 4-Chlorophenylphenyl ether 10 u µgll NBCJ04 
EFF067 217/02 10:15:00AM 100-01-6 4-Nitroaniline 50 u µg!l NBCJ04 
EFF067 217102 10:15:00 AM 100-02-7 4-Nitrophenol 50 u µg!l NBCJ04 
EFF067 Ln/02 10:15:00AM 83-32-9 Acenaphthene 10 u µg!l NBCJ04 
EFF067 Ln/02 10:15:00AM 208-96-8 Acenaphthylene 10 u µg/l NBCJ04 
EFF067 217102 10:15:00AM 120-12-7 Anthracene 10 u µgll NBCJ04 
EFF067 217/02 10:15:00AM 56-55-3 B enzo( a)anthracene 10 u µg/l NBCJ04 
EFF067 2/7/02 10:15:00AM 50-32-8 Benzo(a)pyrene IO u µg/l NBCJ04 
EFF067 217/02 10:15:00AM 205-99-2 Benzo(b )fluoranthene 10 u µg/l NBCJ04 
EFF067 217/02 10:15:00 AM 191-24-2 Benzo(g,h,i)perylene 10 u µg/1 NBCJ04 
EFF067 217/02 10:15:00AM 207-08-9 Benzo(k)fluoranthene 10 u µgll NBCJ04 
EFF067 2/7/02 10:15:00AM 111-91-1 bis(2-Chloroethoxy) methane 10 u µgll NBCJ04 
EFF067 217/02 10:15:00AM 111-44-4 bis(2-Chloroethyl)ether 10 u µgll NBCJ04 
EFF067 217/02 10:15:00AM 117-81-7 bis(2-Ethylhexyl)phthalate 10 u µgll NBCJ04 
EFF067 2/7/02 10:15:00 AM 85-68-7 B utylbenzylphthalate 10 u µgll NBCJ04 



Storm Water Effiuent Anal.1 .ill Data for Shipyard Creek 

VALIDATION 
SAMPLE ID DA TE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDG NUMBER 
EFF067 217/02 10:15:00 AM 86-74-8 Carbazole IO u µgll NBCJ04 
EFF067 217/02 10:15:00 AM 218-01-9 Chrysene IO u µg/I NBCJ04 
EFF067 217/02 10:15:00 AM 53-70-3 Dibenzo( a,h )anthracene IO u µg/I NBCJ04 
EFF067 217/02 IO:l5:00AM 132-64-9 Dibenzofuran 10 u µgll NBCJ04 
EFF067 2/7/02 l0:15:00AM 84-66-2 Diethylphthalate 10 u µgll NBCJ04 
EFF067 2f7/02 10:15:00AM 131-11-3 Dimethylphthalate IO u µgll NBCJ04 
EFF067 217/02 l0:15:00AM 84-74-2 Di-n-butylphthalate 10 u µgll NBCJ04 
EFF067 217/02 10:15:00 AM 117-84-0 Di-n-octylphthalate 10 u µgll NBCJ04 
EFF067 2/7/02 IO:l5:00AM 206-44-0 Fluorantbene 10 u µgll NBCJ04 
EFF067 217/02 l0:15:00AM 86-73-7 Fluorene 10 u µgll NBCJ04 
EFF067 217/02 l0:15:00AM 118-74-l Hexachlorobenzene 10 u µgll NBCJ04 
EFF067 217/02 10:15:00AM 87-68-3 Hexachlorobutadiene 10 u µgll NB004 
EFF067 217/02 10:15:00 AM 77-47-4 Hexachlorocyclopentadiene 10 u µgll NBCJ04 
EFF067 2/7/02 10:15:00AM 67-72-1 Hexachloroethane 10 u µgll NBCJ04 
EFF067 2/7/02 10:15:00AM 193-39-5 Indeno( 1,2,3-cd}pyrene 10 u µgll NBCJ04 
EFF067 217/02 !0:15:00AM 78-59-1 Isophorone 10 u µgll NBCJ04 
EFF067 2/7/02 10:15:00 AM 91-20-3 Naphthalene 10 u µgll NBCJ04 
EFF067 217/02 10:15:00 AM 98-95-3 Nitrobenzene 10 u µgll NBCJ04 
EFF067 2/7/02 10:15:00 AM 621-64-7 n-Nitrosodi-n-propylamine 10 u µgll NBCJ04 
EFF067 2/7/02 10:15:00AM 86-30-6 N-Nitrosodiphenylamine 10 u µgll NBCJ04 
EFF067 217/02 10:15:00AM 87-86-5 Pentachlorophenol 14 J µg/l NBCJ04 
EFF067 217/02 10:15:00AM 85-01-8 Phenanthrene 10 u µgll NBCJ04 
EFF067 2f7/02 10:15:00AM 108-95-2 Phenol lO u µgll NBCJ04 
EFF067 217102 10:15:00AM 129-00-0 Pyrene 10 u µg/l NBCJ04 
EFF067 217/02 10:15:00AM 57-12-5 Cyanide, Total 10 u µgll NBCJ04 
EFF068 2/7/02 10:30:00AM E-10242 Salinity 2 u mg/I NBCJ04 
EFF068 217/02 l0:30:00AM 7429-90-5 Aluminum 930 µg/I NBCJ04 
EFF068 217/02 l0:30:00AM 7440-36-0 Antimony 20 u µgll NBCJ04 
EFF068 217/02 10:30:00 AM 7440-38-2 Arsenic 10 u µgll NBCJ04 
EFF068 2/7/02 10:30:00AM 7440-39-3 Barium 44 µg/I NBCJ04 
EFF068 217/02 l0:30:00AM 7440-41-7 Beryllium 4 u µg/l NBCJ04 
EFF068 217/02 10:30:00 AM 7440-43-9 Cadmium 5 u µgll NBCJ04 
EFF068 2/7/02 10:30:00 AM 7440-70-2 Calcium 44000 µgll NB004 
EFF068 2/7/02 10:30:00AM 7440-47-3 Chromium 3.3 J µgll NBCJ04 
EFF068 2/7/02 10:30:00AM 7440-48-4 Cobalt lO u µgll NB004 
EFF068 2/7/02 10:30:00 AM 7440·50-8 Copper 25 µgll NB004 



Storm Water Effluent Ana)} . ..i.l Data for Shipyard Creek 

VALIDATION 
SAMPLE ID DA TE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDG NUMBER 
EFF068 217102 10:30:00 AM 7439-89-6 Iron 1000 µg/l NBCJ04 
EFF068 217102 10:30:00 AM 7439-92-1 Lead 7.5 µgll NBCJ04 
EFF068 217/02 10:30:00 AM 7439-95-4 Magnesium 18000 µgll NBCJ04 
EFF068 217102 10:30:00 AM 7439-96-5 Manganese 37 µg/l NBCJ04 
EFF068 217/02 10:30:00 AM 7440-02-0 Nickel 2.6 J µg/l NBCJ04 
EFF068 217/02 10:30:00 AM 7440-09-7 Potassium 13000 µg/l NBCJ04 
EFF068 217/02 10:30:00 A.\1 7782-49-2 Selenium 10 u µgll NBCJ04 
EFF068 217/02 l0:30:00AM 7440-22-4 Silver 10 u µgfl NBCJ04 
EFF068 217/02 l0:30:00AM 7440-23-5 Sodium l90000 µg/l NBCJ04 
EFF068 217102 l0:30:00M1 7440-28-0 Thallium 10 u µg/I NBCJ04 
EFF068 217102 10:30:00AM 7440-31-5 Tin 50 u µgll NBCJ04 
EFF068 217102 l0:30:00AM 7440-62-2 Vanadium 4.7 J µg/I NBCJ04 
EFF068 217102 l0:30:00AM 7440-66-6 Zinc 50 µg/I NBCJ04 
EFF068 217/02 10:30:00AM 7439-97-6 Mercury 0.1 u µg/I NBCJ04 
EFF068 217102 10:30:00AM 72-54-8 4,4'-DDD 0.1 U.T µg/I NBCJ04 
EFF068 217/02 10:30:00 AM 72-55-9 4,4'-DDE O.l UJ µg/I NBCJ04 
EFF068 217102 10:30:00 AM 50-29-3 4,4'-DDT 0.1 UJ µg/I NBCJ04 
EFF068 217102 10:30:00 AM 309-00-2 Aldrin 0.05 UJ µg/I NBCJ04 
EFF068 217102 10:30:00 AM 319-84-6 alpha-BHC 0.05 UJ µgll NBCJ04 
EFF068 217/02 10:30:00 AM 5103-71-9 alpha-Chlordane 0.05 UJ µg/l NBCJ04 
EFF068 217/02 10:30:00 AM 319-85-7 beta-BHC 0.05 UJ µg/l NBCJ04 
EFF068 217/02 10:30:00 AM 57-74-9 Chlordane (technical) 0.5 UJ µg/l NBCJ04 
EFF068 217102 10:30:00 AM 319-86-8 delta-BHC 0.05 UJ µg/l NBCJ04 
EFF068 217/02 10:30:00 AM 60-57-1 Dieldrin O.l UJ µg/J NBCJ04 
EFF068 217/02 10:30:00 AM 959-98-8 Endosulfan I 0.05 UJ µg/I NBCJ04 
EFF068 217/02 10:30:00 AM 33213-65-9 Endosulfan II 0.1 UJ µgfl NBCJ04 
EFF068 217/02 10:30:00 AM 1031-07-8 Endosulfan sulfate O.l UJ µg/I NBCJ04 
EFF068 217/02 10:30:00 AM 72-20-8 Endrin 0.1 UJ µg/I NBCJ04 
EFF068 217/02 10:30:00 AM 7421-93-4 Endrin aldehyde 0.1 UJ µgll NBCJ04 
EFF068 217/02 10:30:00AM 53494-70-5 Endrin ketone 0.1 UJ µg/I NB004 
EFF068 217/02 10:30:00AM 58-89-9 gamma-BHC (Lindane) 0.05 UJ µgll NBCJ04 
EFF068 217/02 10:30:00AM 5103-74-2 gamma-Chlordane 0.05 UJ µgll NB004 
EFF068 217/02 10:30:00AM 76-44-8 Heptachlor 0.05 UJ µg/l NBCJ04 
EFF068 217/02 10:30:00AM 1024-57-3 Heptachlor epoxide 0.05 UJ µg/l NBCJ04 
EFF068 217/02 10:30:00AM 72-43-5 Methoxychlor 0.5 UJ µgfl NBCJ04 
EFF068 217/02 10:30:00 A."M" 8001-35-2 Toxaphene 5 UJ µg/I NBCJ04 



Storm Water Effluent Anal;. ,.ii Data for Shipyard Creek 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDG NUMBER 
EFF068 217/02 10:30:00AM 12674-11-2 Aroclor-1016 UJ µg/I NBCJ04 
EFF068 217/02 10:30:00AM 11104-28-2 Aroclor-1221 2 UJ µgit NBCJ04 
EFF068 2/7/02 10:30:00AM 11141-16-5 Aroclor-1232 1 UJ µgll NBCJ04 
EFF068 2/7/02 l0:30:00AM 53469-21-9 Aroclor-1242 I UJ µgll NBCJ04 
EFF068 217/02 10:30:00AM 12672-29-6 Aroclor-1248 UJ µgll NBCJ04 
EFF068 217/02 10:30:00AM 11097-69-1 Aroclor-1254 UJ µgll NBCJ04 
EFF068 217/02 10:30:00AM 11096-82-5 Aroclor-1260 l UJ µgll NBCJ04 
EFF068 217/02 10:30:00AM 120-82-1 1.2,4-Trichlorobenzene 10 u µgll NBCJ04 
EFF068 217/02 10:30:00AM 95-50-1 1,2-Dichlorobenzene 10 u µgll NBCJ04 
EFF068 217/02 10:30:00AM 541-73-1 1,3-Dichlorobenzene JO u µg/1 NBCJ04 
EFF068 217102 10:30:00AM 106-46-7 1,4-Dichlorobenzene lO u µg/l NBCJ04 

EFF068 217/02 l0:30:00AM 108-60-1 
2,2'-0xybis( 1-chloropropane) 

JO u µ.git NBCJ04 [bis(2-Chloroisopropyt)ether] 
EFF068 217102 10:30:00 A.\1 95-95-4 Trichlorophenot to u µ.gll NBCJ04 
EFF068 217102 10:30:00 AM 88-06-2 2,4,6-Trichlorophenol 10 u µgll NBCJ04 
EFF068 2/7/02 10:30:00AM 120-83-2 2.4-Dichlorophenol 10 u µgll NBCJ04 
EFF068 217/02 10:30:00 AM 105-67-9 2,4-Dimethylphenot IO u µgll NBCJ04 
EFF068 217/02 10:30:00AM 51-28-5 2,4-Dinitrophenol 50 u µgit NBCJ04 
EFF068 2/7/02 10:30:00 AM 121-14-2 2,4·Dinitrotoluene IO u µgit NBCJ04 
EFF068 2/7/02 10:30:00AM 606-20-2 2,6-Dinitrotoluene JO u µgll NBCJ04 
EFF068 2/7/02 l0:30:00AM 91-58-7 2-Chloronaphthalene JO u µg/I 1''BCJ04 
EFF068 217102 10:30:00 AM 95-57-8 2-Chlorophenol 10 u µ.gll NBCJ04 
EFF068 217/02 10:30:00AM 534-52-1 2-Methyl-4,6-dinitrophenot 50 u µ.gll NBCJ04 
EFF068 217/02 10:30:00 AM 91-57-6 2-Methylnaphthalene 10 u µgll NBCJ04 
EFF068 217/02 10:30:00 AM 95-48-7 2-Methylphenol (o-Cresol) 10 u µgll NBCJ04 
EFF068 217/02 10:30:00AM 88-74-4 2-Nitroaniline 50 u µgll NBCJ04 
EFF068 217/02 10:30:00 AM 88-75-5 2-Nitrophenol JO u µ.gll NBCJ04 
EFF068 217102 10:30:00AM 106-44-5 3&4-Methylphenol (m&p-cresol) JO u µ.g/l NBCJ04 
EFF068 217/02 l0:30:00AM 91-94-l 3,3 '-Dichlorobenzidine 20 u µgll NBCJ04 
EFF068 217/02 10:30:00AM 99-09-2 3-Nitroaniline 50 u µgll NBCJ04 
EFF068 2/7/02 10:30:00AM 101-55-3 4-Bromophenylphenyl ether JO u µgll NBCJ04 
EFF068 217/02 10:30:00AM 59-50-7 4-Chloro-3-meth y Ip he no l 10 u µgll NBCJ04 
EFF068 2/7/02 10:30:00 AM 106-47-8 4-Chloroaniline 20 u µgll NBCJ04 
EFF068 2/7/02 10:30:00AM 7005-72-3 4-Chlorophenylphenyl ether lO u µgll l\'BCJ04 
EFF068 217/02 10:30:00 AM 100-01-6 4-Nitroaniline 50 u µgll NBCJ04 
EFF068 217/02 10:30:00AM 100-02-7 4-Nitrophenol 50 u µgll NBCJ04 



Storm Water Effiuent AnalJ .. d Data for Shipyard Creek 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CASNU.MBER COMPOUND NAME RESULT QUALlFIER UNITS SDGNUMBER 
EFF068 217102 10:30:00 AM 83-32-9 Acenaphthene 10 u µ.g/I NBCJ04 
EFF068 217102 10:30:00 AM 208-96-8 Acenaphthylene 10 u µ.gll NBCJ04 
EFF068 217102 10:30:00 AM 120-12-7 Anthracene 10 u µg/1 NBCJ04 
EFF068 217102 10:30:00 AM 56-55-3 Benzo(a)anthracene 10 u µgfl NBCJ04 
EFF068 217102 10:30:00 AM 50-32-8 Benzo(a)pyrene 10 u µgll NBCJ04 
EFF068 217/02 10:30:00 AM 205-99-2 Benzo(b )fluoranthene 10 u µgll NBCJ04 
EFF068 2/7102 l0:30:00AM 191-24-2 Benzo(g,h.i)perylene lO u µgll NBCJ04 
EFF068 217102 l0:30:00AM 207-08-9 Benzo(k )fluoranthene lO u µgll NBCJ04 
EFF068 217102 10:30:00AM 111-91-1 bis(2-Chloroethoxy)methane lO u µgll NBCJ04 
EFF068 217102 l0:30:00AM 111-44-4 bis(2-Chloroethyl)ether 10 u µgfl NBCJ04 
EH'068 217102 10:30:00AM 117-81-7 bis(2-Ethylhexyl)phthalate 10 u µgfl NBCJ04 
EFF068 217/02 10:30:00AM 85-68-7 B utylbenzyl phthalate 10 u µgll NBCJ04 
EFF068 217/02 10:30:00 AM 86-74-8 Carbazole 10 u jLgfl NBCJ04 
EFF068 217102 10:30:00 AM 218-01-9 Chrysene 10 u jLg/I NBCJ04 
EFF068 217102 10:30:00 AM 53-70-3 Di benzo( a,h )anthracene 10 u µgll NBCJ04 
EFF068 217/02 10:30:00 AM 132-64-9 Dibenzofuran 10 u µgll NBCJ04 
EFF068 217102 10:30:00 AM 84-66-2 Die thy I phthal ate 10 u µg!l NBCJ04 
EFF068 217102 10:30:00 AM 131-11-3 Di methylphthalate 10 u µg!l NBCJ04 
EFF068 217102 10:30:00 AM 84-74-2 Di-n-butylphthalate 10 u µgll NBCJ04 
EFF068 217102 l0:30:00AM 117-84-0 Di-n-octylphthalate 10 u µg/I NBCJ04 
EFF068 217/02 10:30:00AM 206-44-0 Fluoranthene 10 u µgfl NBCJ04 
EFF068 217102 10:30:00AM 86-73-7 Fluorene 10 u µ.gll NBCJ04 
EFF068 217/02 l0:30:00AM 118-74-1 Hexachlorobenzene IO u µgfl NBCJ04 
EFF068 217102 10:30:00AM 87-68-3 Hexachlorobutadiene 10 u µ.gll NBCJ04 
EFF068 217102 10:30:00AM 77-47-4 Hexachlorocyclopentadiene 10 u µgfl NBCJ04 
EFF068 217102 10:30:00AM 67-72-1 Hexachloroethane IO u µg/I NBCJ04 
EFF068 217102 10:30:00AM 193-39-5 Indeno( 1,2,3-cd)pyrene lO u µg/I NBCJ04 
EFF068 2/7/02 10:30:00 AM 78-59-1 Isophorone 10 u µg/I NBCJ04 
EFF068 2/7/02 10:30:00 AM 91-20-3 Naphthalene 10 u µg/I NBCJ04 
EFF068 217102 10:30:00AM 98-95-3 Nitro benzene 10 u µg/I NBCJ04 
EFF068 2/7/02 l0:30:00AM 621-64-7 n-Nitrosodi·n-propylamine 10 u µgll NBCJ04 
EFF068 217/02 l0:30:00AM 86-30-6 N-Nitrosodiphenylamine 10 u µgll NBCJ04 
Ef"F068 2/7/02 10:30:00AM 87-86-5 Pentachlorophenol 50 u µgfl NBCJ04 
Ef"F068 217/02 I0:30:00AM 85-01-8 Phenanthrene IO u µg/1 NBCJ04 
EFF068 217102 10:30:00AM 108-95-2 Phenol 10 u µg/I NBCJ04 
EFF068 217/02 10:30:00 AM 129-00-0 Pyrene 10 u µ.gll NBCJ04 



Storm Water Effluent Anal) •. a.I Data for Shipyard Creek 

VALIDATION 
SAMPLE ID DA TE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 
EFF068 2mo2 10:30:00AM 57-12-5 Cyanide, Total 10 u µgll NBCJ04 
EFF069 3/2/02 6:20:00PM E-10242 Salinity 2 u mg/I NBCJ06 
EFF069 3/2/02 6:20:00PM 7429-90-5 Aluminum 570 µg/I NBCJ06 
EFF069 3/2/02 6:20:00PM 7440-36-0 Antimony 3.8 u µgll NBCJ06 
EFF069 312/02 6:20:00PM 7440-38-2 Arsenic 2.7 u µg/I NBCJ06 
EFF069 3/2/02 6:20:00PM 7440-39-3 Barium 13 µg/I NBCJ06 
EFF069 3/2/02 6:20:00PM 7440-41-7 Beryllium 0.4 u µg/I NBCJ06 
EFF069 312102 6:20:00PM 7440-43-9 Cadmium 0.5 u µ.g/l NBCJ06 
EFF069 312102 6:20:00PM 7440-70-2 Calcium 23000 µg/I NBCJ06 
EFF069 3/2/02 6:20:00PM 7440-47-3 Chromium 1.7 J µ.g/l NBCJ06 
EFF069 3/2/02 6:20:00PM 7440-48-4 Cobalt 0.8 u µ.g/l NBCJ06 
EFF069 3/2102 6:20:00PM 7440-50-8 Copper 5.2 J µ.g/I NBCJ06 
EFF069 3/2/02 6:20:00PM 7439-89-6 Iron 520 µ.g/l NBCJ06 
EFF069 312102 6:20:00PM 7439-92-1 Lead 2.5 J µg/I NBCJ06 
EFF069 312/02 6:20:00PM 7439-95-4 Magnesium 2500 µg/I NBCJ06 
EFF069 3/2/02 6:20:00PM 7439-96-5 Manganese 17 µ.g/1 NBCJ06 
EFF069 3/2/02 6:20:00PM 7440-02-0 Nickel 1.7 u µg/1 NBCJ06 
EFF069 3/2/02 6:20:00PM 7440-09-7 Potassium 3500 µg/I NBCJ06 
EFF069 3/2/02 6:20:00PM 7782-49-2 Selenium 4.9 u µg/1 NBCJ06 
EFF069 312102 6:20:00PM 7440-22-4 Silver 1.4 u µ.g/l NBCJ06 
EFF069 3/2/02 6:20:00PM 7440-23-5 Sodium 14000 I µ.g/I NBCJ06 
EFF069 3/2/02 6:20:00PM 7440-28-0 Thallium 6.3 u µ.g/l NBCJ06 
EFF069 3/2102 6:20:00PM 7440-31-5 Tin 4.l u µg/I NBCJ06 
EFF069 3/2/02 6:20:00PM 7440-62-2 Vanadium 2.3 J µg/I NBCJ06 
EFF069 3/2102 6:20:00PM 7440-66-6 Zinc 18 J µ.g/l NBCJ06 
EFF069 312/02 6:20:00PM 7439-97-6 Mercury 0.1 u µg/I NBCJ06 
EFF069 312102 6:20:00PM 72-54-8 4,4'-DDD 0.1 UJ µgit NBCJ06 
EFF069 3/2/02 6:20:00PM 72-55-9 4.4'-DDE 0.1 UJ µ.g/l NBCJ06 
EFF069 3/2102 6:20:00PM 50-29-3 4,4'-DDT 0.1 UJ µg/I NBCJ06 
EFF069 3/2102 6:20:00PM 309-00-2 AJdrin 0.05 UJ µ.gll NBCJ06 
EFF069 3/2/02 6:20:00PM 319-84-6 alpha-BHC 0.05 UJ µ.gll NBCJ06 
EFF069 312102 6:20:00PM 5103-71-9 alpha-Chlordane 0.05 UJ µg/I NBCJ06 
EFF069 3/2102 6:20;00PM 319-85-7 beta-BHC 0.05 UJ µgll NBCJ06 
EFF069 312102 6:20:00PM 57-74-9 Chlordane (technical) 0.5 UJ µg/J NBCJ06 
EFF069 312102 6:20:00PM 319-86-8 delta-BHC 0.05 UJ µg/I NBCJ06 
EFF069 312102 6:20:00PM 60-57-1 Dieldrin 0.1 UJ µgit NBCJ06 



Storm Water Effluent Anal} .__;ti Data for Shipyard Creek 

VALIDA TIO!\" 
SAMPLE ID DA TE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDG NUMBER 
EFF069 312102 6:20:00PM 959-98-8 Endosulfan I 0.05 UJ µ.g/I NBCJ06 
EFF069 3/2/02 6:20:00PM 33213-65-9 Endosulfan II 0.1 UJ µ.g/I NBCJ06 
EFF069 312102 6:20:00PM 1031-07-8 Endosulfan sulfate 0.1 UJ µ.g/I NBCJ06 
EFF069 3/2/02 6:20:00PM 72-20-8 Endrin 0.1 UJ µ.g/I NBCJ06 
EFF069 312102 6:20:00PM 7421-93-4 Endrin aldehyde 0.1 UJ µg/I NBCJ06 
EFF069 3/2/02 6:20:00PM 53494-70-5 Endrin ketone 0.1 UJ µg/1 NBCJ06 
EFF069 3/2/02 6:20:00PM 58-89-9 gamma-BHC (Lindane) 0.05 UJ µg/1 NBCJ06 
EFF069 3/2102 6:20:00PM 5103-74-2 gamma-Chlordane 0.05 u.r µg/l NBCJ06 
EFF069 3/2/02 6:20:00PM 76-44-8 Heptachlor 0.05 UJ µ.g/1 NBCJ06 
EFF069 3/2/02 6:20:00PM 1024-57-3 Heptach1or epoxide 0.05 UJ µ.g/1 NBCJ06 
EFF069 3/2/02 6:20:00PM 72-43-5 Methoxychlor 0.5 UJ µ.g/1 NBCJ06 
EFF069 3/2/02 6:20:00PM 8001-35-2 Toxaphene 5 UJ µ.g/1 NBCJ06 
EFF069 3/2/02 6:20:00PM 12674-11-2 Aroclor-1016 UJ µ.g/I NBCJ06 
EFF069 3/2/02 6:20:00PM 11104-28-2 Aroclor-1221 2 UJ µ.g/1 NBCJ06 
EFF069 3/2/02 6:20:00PM 11141-16-5 Aroclor-1232 l UJ µg/I NBCJ06 
EFF069 3/2/02 6:20:00PM 53469-21-9 Aroclor-1242 l UJ µgll NBCJ06 
EFF069 3/2/02 6:20:00PM 12672-29-6 Aroclor-1248 1 UJ µ.gll NBCJ06 
EFF069 3/2/02 6:20:00PM 11097-69-1 Aroclor-1254 1 UJ µ.g!I NBCJ06 
EFF069 3/2/02 6:20:00PM 11096-82-5 Aroclor-1260 UJ µg/l NBCJ06 
EFF069 3/2/02 6:20:00PM 120-82-1 1,2,4-Trichlorobenzene 10 u µ.g/l NBCJ06 
EFF069 312102 6:20:00PM 95-50-1 1,2-Dichlorobenzene 10 u µ.g/l NBCJ06 
EFP069 312102 6:20:00PM 541-73-1 1,3-Dichlorobenzene 10 u µ.g/1 NBCJ06 
EFF069 312102 6:20:00PM 106-46-7 1,4-Dichlorobenzene 10 u µg/1 NBCJ06 

EFF069 3/2102 6:20:00PM 108-60-1 
2,2'-0xybis(l-chloropropane) 

10 u µgll NBCJ06 
[bis(2-Chloroisopropy1)ether] 

EFF069 312102 6:20:00PM 95-95-4 2,4,5-Trichlorophenol IO u µg/1 NBCJ06 
EFF069 312102 6:20:00PM 88-06-2 2,4 ,6-Trichlorophenol IO u µg/I NBCJ06 
EFF069 3/2102 6:20:00PM 120-83-2 2,4-Dichlorophenol IO u µg/1 NBCJ06 
EFF069 3/2/02 6:20:00PM 105-67-9 2,4-DimethylphenoJ 10 u µgll NBCJ06 
EFF069 312102 6:20:00PM 51-28-5 2.4-Dinitrophenol 50 u µg/l NBCJ06 
EFF069 3/2/02 6:20:00PM 121-14-2 2,4-Dinitrotoluene 10 u µg/1 NBC'.J06 
EFF069 3/2/02 6:20:00PM 606-20-2 2,6-Dinitrotoluene 10 u µg/1 NBCJ06 
EFF069 3/2/02 6:20:00PM 91-58-7 2-Chloronaphthalene 10 u µg/1 NBCJ06 
EFF069 3/2/02 6:20:00PM 95-57-8 2-ChlorophenoJ 10 u µ.gll NBCJ06 
EFF069 312102 6:20:00PM 534-52-1 2-Methyl-4,6-dinitrophenol so u µgll NBCJ06 
EFF069 3/2/02 6:20:00PM 91-57-6 2-Methylnaphthalene IO u µgll NBCJ06 



Storm Water Effiuent Anal), .al Data for Shipyard Creek 

VALIDATION 
SAMPLE ID DA TE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 
EFF069 3/2/02 6:20:00PM 95-48-7 2-Methylphenol (o-Cresol) IO u µgll NBCJ06 
EFF069 3/2/02 6:20:00PM 88-74-4 2-Nitroaniline 50 u µg/J NBCJ06 
EFF069 3/2/02 6:20:00PM 88-75-5 2-Nitrophenol 10 u µg/I NBCJ06 
EFF069 3/2/02 6:20:00PM 106-44-5 3&4-Methylphenol (m&p-cresol) 10 u µgll NBCJ06 
EFF069 3/2/02 6:20:00PM 91-94-1 3,3'-Dichlorobenzidine 20 u µgll NBCJ06 
EFF069 312102 6:20:00PM 99-09-2 3-Nitroaniline 50 u µg/l NBCJ06 
EFF069 3/2/02 6:20:00PM 101-55-3 4-Bromophenylphenyl ether IO u µg/l NBCJ06 
EFF069 3/2/02 6:20:00PM 59-50-7 4-Chloro-3-methylphenol IO u µg/l NBCJ06 
EFF069 3/2/02 6:20:00PM 106-47-8 4-ChloroaniJine 20 u µg/l NBCI06 
EFF069 3/2/02 6:20:00PM 7005-72-3 4-Chlorophenylphenyl ether 10 u µg/l NBCJ06 
EFF069 3/2/02 6:20:00PM 100-01-6 4-Nitroaniline 50 u µgll NBCJ06 
EFF069 3/2/02 6:20:00PM 100-02-7 4-Nitrophenol 50 u µgll NBCJ06 
EFF069 3/2/02 6:20:00PM 83-32-9 Acenaphthene IO u µg/l NBCJ06 
EFF069 3/2/02 6:20:00PM 208-96-8 Acenaphthylene 10 u µgll NBCJ06 
EFF069 3/2/02 6:20:00PM 120-12-7 Anthracene 10 u µgll NBCJ06 
EFF069 312102 6:20:00PM 56-55-3 Benzo( a)anthracene 10 u µgll NBCJ06 
EFF069 3/2/02 6:20:00PM 50-32-8 Benzo( a)pyrene IO u µgll NBCJ06 
EFF069 3/2/02 6:20:00PM 205-99-2 Benzo(b )fluoranthene 10 u µg/J NBCJ06 
EFF069 3/2/02 6:20:00PM 191-24-2 Benzo(g,h,i)perylene IO u µg/I NBCJ06 
EFF069 3/2/02 6:20:00PM 207-08-9 Benzo(k)fluoranthene IO u µg/I NBCJ06 
EFF069 312102 6:20:00PM 111-91-1 bis(2-Chloroethoxy)methane JO u µgll NBCJ06 
EFF069 312102 6:20:00PM 111-44-4 bis(2-Chloroethyl )ether 10 u µgll NBCJ06 
EFF069 312102 6:20:00PM 117-81-7 bis(2-Ethylhexyl)phthalate 10 u µgll NBCJ06 
EFF069 3/2/02 6:20:00PM 85-68-7 Butylbenzylphthalate IO u µgll NBCJ06 
EFF069 312102 6:20:00PM 86-74-8 Carbazole IO u µg/l NBCJ06 
EFF069 312/02 6:20:00PM 218-01-9 Chrysene IO u µg/1 NBCJ06 
EFF069 3/2/02 6:20:00PM 53-70-3 Dibenzo( a,h )anthracene IO u µgfl NBCJ06 
EFF069 3/2/02 6:20:00PM 132-64-9 Dibenzofuran 10 u µgll NBCJ06 
EFF069 3/2/02 6:20:00PM 84-66-2 Diethylphthalate 10 u µgll NBCJ06 
EFF069 312102 6:20:00PM 131-11-3 Dimethylphthalate 10 u µgll NBCJ06 
EFF069 3/2/02 6:20:00PM 84-74-2 Di-n-butylphthalate 10 u µgfl NBCJ06 
EFF069 3/2102 6:20:00PM 117-84-0 Di-n-octylphthalate IO u µgll NBCJ06 
EFF069 3/2/02 6:20:00PM 206-44-0 Fluoranthene 10 u µgll NBCJ06 
EFF069 3/2/02 6:20:00PM 86-73-7 Fluorene 10 u µg/I NBCJ06 
EFF069 3/2/02 6:20:00PM 118-74-1 llexachlorobenzene 10 u µgll NBCJ06 
EFF069 3/2/02 6:20:00PM 87-68-3 Hexachlorobutadiene IO u µg/I NBCJ06 



Storm Water Effiuent Anal). ....1 Data for Shipyard Creek 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDG NUMBER 

EFF069 3/2/02 6:20:00PM 77-47-4 Hexachlorocyclopentadiene 10 u µg/l NBCJ06 

EFF069 3/2/02 6:20:00PM 67-72-1 Hexachloroethane 10 u µg/l NBCJ06 

EFF069 312102 6:20:00PM 193-39-5 lndeno( 1,2,3-cd)pyrene 10 u µg/l NBCJ06 

EFF069 3/2/02 6:20:00PM 78-59-1 Isophorone 10 u µg/l NBCJ06 

EFF069 312102 6:20:00PM 91-20-3 Naphthalene IO u µg/l NBCJ06 
EFF069 3/2/02 6:20:00PM 98-95-3 Nitro benzene IO u µg/I NBCJ06 

EFF069 312102 6:20:00PM 621-64-7 n-Nitrosodi-n-propylamine IO u µg/l NBCJ06 

EFF069 312102 6:20:00PM 86-30-6 N-Nitrosodiphenylamine IO u µg/1 NBCJ06 

EFF069 312102 6:20:00PM 87-86-5 Pentachlorophenol 50 u µgll NBCJ06 

EFF069 312102 6:20:00PM 85-01-8 Phenanthrene IO u µg/I NBCJ06 

EFF069 312102 6:20:00PM 108-95-2 Phenol 10 u µgll NBCJ06 
EFF069 3/2/02 6:20:00PM 129-00-0 Pyrene 10 u µg/1 NBCJ06 

EFF069 3/2/02 6:20:00PM 57-12-5 Cyanide, Total 10 u µg/I NBCJ06 



Storm Water Effiuent Analytical .a for Reference Concentrations 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 

REFOOI 1/7102 10:24:00 AM E-10242 Salinity 2 u ppt NBCJOI 
REFOOI 117/02 10:24:00AM 7429-90-5 Aluminum 380 J µg/1 NBC'JOl 
REFOOl 1/7102 10:24:00AM 7440-36-0 Antimony 3 u µgll NBCJOl 
REFOOl 117/02 10:24:00 AM 7440-38-2 Arsenic 3.5 u µgll NBCJOl 
REFOOl 117/02 10:24:00AM 7440-39-3 Barium 9 J µgll NBCJOl 
REFOOl 117/02 10:24:00AM 7440-41-7 Beryllium 0.1 UJ µgll NBCJOl 
REFOOI 1/7/02 10:24:00AM 7440-43-9 Cadmium 0.5 u µg/I NBCJOl 
REFOOl 1/7/02 10:24:00 AM 7440-70-2 Calcium 14000 µg/l NBCJOl 
REFOOl 117/02 10:24:00AM 7440-47-3 Chromium 1.6 J µg/I NBCJOl 
REFOOl l/7/02 l0:24:00AM 7440-48-4 Cobalt 1 u µg/I NBCJOl 
REFOOl 117/02 10:24:00 Ai.\1 7440-50-8 Copper 2.6 u µg/I NBCJOl 
REFOOl 117/02 10:24:00AM 7439-89-6 Iron 290 µgll NBCJOl 
REFOOl 117/02 10:24:00 AM 7439-92-l Lead 1.9 J µgll NBCJOl 
REFOOl 117/02 10:24:00 AM 7439-95-4 Magnesium 1600 µgll NBCJOl 
REFOOl 117/02 10:24:00AM 7439-96-5 Manganese 11 µgll NBCJOI 
REFOOl 1/7/02 10:24:00AM 7440-02-0 Nickel 1.3 u µgll NBCJOI 
REFOOl 117/02 10:24:00AM 7440-09-7 Potassium 2500 µgll I\'BCJOI 
REFOOI 117/02 10:24:00AM 7782-49-2 Selenium 3.5 u µgit NBCJOl 
REFOOl 1/7/02 10:24:00 AM 7440-22-4 Silver 0.7 u µgll NBCJOl 
REFOOl 1/7/02 10:24:00AM 7440-23-5 Sodium 11000 µgll NBCJOl 
REFOOl 117/02 10:24:00AM 7440-28-0 Thallium 4.6 J µgll NBCJOl 
REFOOl 117/02 10:24:00AM 7440-31-5 Tin 4.2 u µgll NBCJOl 
REFOOl 1/7/02 10:24:00AM 7440-62-2 Vanadium 2.2 J µgll NBCJOl 
REFOOI 1/7/02 10:24:00 AM 7440-66-6 Zinc 13 J µgll NBCJOl 
REFOOl 1/7/02 10:24:00AM 7439-97-6 Mercury 0.1 u µgll NBCJOl 
REFOOl 117/02 10:24:00AM 72-54-8 4,4'-DDD 0.1 UJ µgll NBCJOl 
REFOOl 117/02 10:24:00AM 72-55-9 4,4'-DDE 0.1 UJ µgll NBCJOl 
REFOOl 117/02 10:24:00AM 50-29-3 4,4'-DDT 0.1 UJ µ.gll NBCJOl 
REFOOl 1/7/02 10;24:00AM 309-00-2 Aldrin 0.05 UJ µgll NBCJOl 
REFOOl 117/02 l0:24:00AM 319-84-6 a1pha-BHC 0.05 UJ µgll NBCJOl 
REFOOI 117/02 10:24:00AM 5103-71-9 alpha-Chlordane 0.05 UJ µ.gll NBCJOl 
REFOOl 1/7/02 l0:24:00AM 319-85-7 beta-BBC 0.05 UJ µg/l NBCJOl 
REFOOl 1/7/02 l0:24:00AM 57-74-9 Chlordane (technical) 0.5 UJ µgll NBCJOl 
REFOOl 117/02 l0:24:00AM 319-86-8 delta-BBC 0.05 UJ µgll NBCJOl 
REFOOI 117/02 l0:24:00AM 60-57-1 Dieldrin 0.1 UJ µgll NBCJOl 
REFOOl 117/02 10:24:00AM 959-98-8 Endosulfan I 0.05 UJ µg/1 NBCJOI 
REFOOl 117/02 10:24:00AM 33213-65-9 Endosulfan II 0.1 UJ µgll NBCJOl 
REFOOl 117/02 10:24:00 Al\.1 1031-07-8 Endosulfan sulfate 0.1 UJ µ.g/l NBCJOl 



Storm Water Effluent Analytical. ..a for Reference Concentrations 

VALIDATION 
SAMPLE ID DA TE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT 2UAUFIER UNITS SDGNUMBER 

REFOOI l/7/02 l0:24:00AM 72-20-8 Endrin 0.1 UJ µg/I NBCJOl 
REFOOl 1/7/02 10:24:00AM 7421-93-4 Endrin aldehyde O.l UJ µgll NBCJOl 
REFOOl 117102 10:24:00AM 53494-70-5 Endrin ketone 0.1 UJ µgll NBCJOI 
REFOOl 1/7/02 10:24:00AM 58-89-9 gamma-BHC (Lindane) 0.05 UJ µgll NBCJOl 
REFOOl l/7/02 10:24:00AM 5103-74-2 gamma-Chlordane 0.05 UJ µgll NBCJOl 
REFOOl 117/02 10:24:00AM 76-44-8 Heptachlor 0.05 UJ µg/l NBCJOl 
REFOOl 117/02 10:24:00AM 1024-57-3 Heptachlor epoxide 0.05 UJ µgll NBCJOI 
REFOOl 1/7/02 10:24:00 AM 72-43-5 Methoxychlor 0.5 UJ µgll NBCJOl 
REFOOl 1/7/02 l0:24:00AM 8001-35-2 Toxaphene 5 UJ µgll NBCJOl 
REFOOl 1/7/02 10:24:00AM 12674-11-2 ArocJor-1016 l UJ µgll NBCJOl 
REFOOl 1/7/02 10:24:00AM 11104-28-2 Aroclor-1221 2 UJ µgll NBCJOl 
REFOOl 1/7/02 10:24:00AM 11141-16-5 Aroclor-1232 l UJ µg/I NBCJOl 
REFOOl 117/02 10:24:00AM 53469-21-9 Aroclor-1242 1 UJ µgll NBCJOl 
REFOOl 1/7/02 10:24:00 AM 12672-29-6 Aroclor-1248 I UJ µgll NBCJOl 
REFOOl 117/02 10:24:00 AM 11097-69-1 Aroclor-1254 UJ µgll NBCJOl 
REFOOl 117/02 10:24:00AM 11096-82-5 Aroclor-1260 UJ µg/1 NBCJOl 
REFOOI 1/7/02 10:24:00AM 120--82-1 1,2,4-Trichlorobenzene 10 u µgit NBCJOl 
REFOOl 1/7/02 10:24:00AM 95-50-1 1,2-Dichlorobenzene 10 u µgll NBCJOl 
REFOOl 1/7/02 10:24:00AM 541-73-1 1,3-Dichlorobenzene 10 u µgll NBCJOl 
REFOOl 1/7/02 10:24:00AM 106-46-7 1,4-Dichlorobenzene 10 u µgll NBCJOI 

REFOOI 117/02 10:24:00 Ai\1 108-60--1 
2,2'-0xybis(l-chloropropane) 

10 u µgll NBCJOl [bis(2-Chloroisopropy1)ether) 
REFOOI 117/02 10:24:00AM 95-95-4 2,4,5-Trichlorophenol IO u µg/I NBCJOI 
REFOOl 117102 10:24:00AM 88-06-2 2,4,6-Trichlorophenol IO u µg/1 NBCJOl 
REFOOl 1/7/02 10:24:00AM 120-83-2 2,4-Dichlorophenol 10 u µgll NBCJOl 
REFOOl 1/7/02 10:24:00AM 105-67-9 2,4-Dimethylphenol 10 u µgll NBCJOl 
REFOOl 1/7/02 10:24:00AM 51-28-5 2,4-Dinitrophenol 50 u µgll NBCJOI 
REFOOl 117/02 I0:24:00AM 121-14-2 2,4-Dinitrotoluene 10 u µgll NBCJOI 
REFOOl 1/7/02 10:24:00AM 606-20-2 2,6-Dinitrotoluene 10 u µg/1 NBCJOl 
REFOOl 117102 l0:24:00AM 91-58-7 2-Chloronaphthalene 10 u µg/1 NBCJOl 
REFOOl 1/7/02 10:24:00AM 95-57-8 2-Chlorophenol 10 u µg/I NBCJOI 
REFOOI 1/7/02 I0:24:00AM 534-52-1 2-Methyl-4,6-dinitrophenol 50 u fLg/1 NBCJOl 
REFOOl 1/7/02 10:24:00AM 91-57-6 2-Methylnaphthalene 10 u µg/I NBCJOl 
REFOOl 117/02 10:24:00AM 95-48-7 2-Methylphenol (o-Cresol) 0.92 J µ.g/I NBCJOl 
REFOOI 1/7/02 10:24:00AM 88-74-4 2-Nitroaniline 50 u µg/1 NBCJOI 
REFOOl 1/7/02 10:24:00 AM 88-75-5 2-Nitrophenol 10 u µg/1 NBCJOl 
REFOOl 1/7/02 10:24:00AM 106-44-5 3&4-Methylphenol (m&p-cresol) IO u µgll NBCJOI 
REFOOl 117/02 10:24:00AM 91-94-1 3,3 '-Dichlorobenzidine 20 u µgll NBCJOl 



Storm Water Effluent Analytical .. a for Reference Concentrations 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 

REFOOl 1/7/02 10:24:00 AM 99-09-2 3-Nitroaniline 50 u µg/I NBCJOl 
REFOOI 117/02 10:24:00 AM 101-55-3 4-Bromophenylphenyl ether 10 u µg/I NBCJOl 
REFOOl 117/02 10:24:00AM 59-50-7 4-Chloro-3-methylphenol 10 u µg/I NBCJOl 
REFOOl 117/02 10:24:00AM 106-47-8 4-Chloroaniline 20 u µgfl NBCJOl 
REFOOl 117/02 10:24:00AM 7005-72-3 4-Chlorophenylphenyl ether 10 u µ.g/I NBCJOl 
REFOOl 117/02 10:24:00AM 100-01-6 4-Nitroaniline 50 u µ.g/l NBCJOI 
REFOOl 117/02 10:24:00 AM 100-02-7 4-Nitrophenol 50 u µ.g/l NBCJOl 
REFOOl 117/02 10:24:00AM 83-32-9 Acenaphthene 10 u µ.g/] NBCJOI 
REFOOI 117/02 10:24:00AM 208-96-8 Acenaphthylene 10 u µg/l NBCJOl 
REFOOl 117/02 10:24:00 AM 12()...12-7 Anthracene 10 u µgl] NBCJOl 
REFOOI 117/02 10:24:00AM 56-55-3 Benzo( a)anthracene 10 u µg/] NBCJOl 
REFOOl 117/02 10:24:00AM 50-32-8 Benzo( a)pyrene 10 u µg/] NBCJOl 
REFOOl 117/02 10:24:00AM 205-99-2 Benzo{b )fluoranthene 10 u µg/] NBCJOl 
REFOOI 117/02 10:24:00AM 191-24-2 Benzo(g,h,i )perylene 10 u µg/l NBCJOl 
REFOOl 117/02 10:24:00AM 207-08-9 Benzo(k)fl uoranthene 10 u µg/] NBCJOl 
REFOOl 1/7/02 10:24:00AM 111-91-1 bis(2-Chloroethoxy)methane 10 u µg/] NBCJOl 
REFOOl 117/02 10:24:00AM 111-44-4 bis(2-Chloroethyl)ether 10 u µg/I NBCJOl 
REFOOI 117/02 10:24:00AM 117-81-7 bis(2-Ethylhexyl)phthalate 10 u µg/l NBCJOl 
REFOOl 1/7/02 10:24:00AM 85-68-7 B utylbenzylphthalate 10 u µgl] NBCJOl 
REFOOl 117/02 10:24:00AM 86-74-8 Carbazole 10 u µgll NBCJOl 
REFOOl 117/02 10:24:00AM 218-01-9 Chrysene 10 u µg/] NBCJOL 
REFOOI 117/02 10:24:00AM 53-70-3 Dibenzo( a,h)anthracene 10 u µg/] NBCJOl 
REFOOI 1/7/02 10:24:00AM 132-64-9 Dibenzofuran 10 u µg/] NBCJOl 
REFOOl 1/7/02 10:24:00AM 84-66-2 Diethylphthalate 10 u µgll NBCJOl 
REFOOl InJ02 10:24:00AM 131-11-3 Dimethylphtha1ate 10 u µg/I NBCJOl 
REFOOI 1/7/02 10:24:00AM 84-74-2 Di-n-buty1phtha1ate IO u µg/1 NBCJOl 
REFOOl 117/02 10:24:00AM 117-84-0 Di-n-octylphthalate 10 u µg/I NBCJOl 
REFOOl 117/02 10:24:00AM 206-44-0 Fluoranthene 10 u µg/] NBCJOl 
REFOOl 117/02 10:24:00 AM 86-73-7 Fluorene IO u µg/] NBCJOI 
REFOOl 1/7/02 10:24:00AM 118-74-1 Hexachlorobenzene IO u µg/] NBCJOl 
REFOOl l/7/02 l0:24:00AM 87-68-3 Hexachlorobutadiene 10 u µg/] NBCJOl 
REFOOl l/7/02 10:24:00AM 77-47-4 Hexach1orocyclopentadiene 10 u µg/I NBCJOl 
REFOOl 117/02 10:24:00AM 67-72-1 Hexachloroethane 10 u µg/1 NBCJOl 
REFOOl 117/02 10:24:00AM 193-39-5 Indeno{ 1,2,3-cd)pyrene 10 u µg/l NBCJOl 
REFOOl 117/02 10:24:00AM 78-59-1 Isophorone 10 u µg/] NBCJOl 
REFOOl 117/02 10:24:00AM 91-20-3 Naphthalene 10 u µg/] NBCJOl 
REFOOl 1/7/02 10:24:00AM 98-95-3 Nitro benzene 10 u µg/] NBCJOl 
REFOOl 117/02 10:24:00 AM 621-64-7 n-Nitrosodi-n-propylamine 10 u µgit NBCJOl 



Storm Water Effiuent Analytical. ..i for Reference Concentrations 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMRER 

REFOOl 117/02 10:24:00AM 86-30-6 N-Nitrosodiphenylamine IO u µg/l NBCJOl 
REFOOl 117/02 10:24:00AM 87-86-5 Pentachlorophenol 50 u µgit NBCJOl 
REFOOl 117/02 10:24:00AM 85-01-8 Phenanthrene 10 u µg/l NBCJOl 
REFOOl 1/7/02 10:24:00AM 108-95-2 Phenol IO u µgll NBCJOl 
REFOOl 1/7/02 10:24:00AM 129-00-0 Pyrene 10 u µg/l NBCJOl 
REFOOl 117/02 10:24:00AM 57-12-5 Cyanide, Total 10 u µgll NBCJOl 
REF002 1/15/02 10:50:00 AM E-10242 Salinity 2 u ppt NBCJ02 
REF002 1115/02 10:50:00AM 7429-90-5 Aluminum 2500 µgll NBCJ02 
REF002 l/15/02 10:50:00 AM 7440-36-0 Antimony 3 u µgll NBCJ02 
REF002 1115/02 10:50:00 AM 7440-38-2 Arsenic 3.5 u µgll NBCJ02 
REF002 1115/02 10:50:00AM 7440-39-3 Barium 14 µgll NBCJ02 
REF002 1115/02 l0:50:00AM 7440-41-7 Beryllium 0.1 u µgll NBCJ02 
REF002 1115/02 10:50:00 AM 7440-43-9 Cadmium 0.5 u µgll NBCJ02 
REF002 1/15/02 10:50:00AM 7440-70-2 Calcium 18000 µg/l NBCJ02 
REF002 l/15/02 10:50:00AM 7440-47-3 Chromium 5.3 J µgll NBCJ02 
REF002 l/15/02 10:50:00 AM 7440-48-4 Cobalt l u µ.g/1 NBCJ02 
REF002 1115/02 10:50:00AM 7440-50-8 Copper 2.4 u µ.g/1 NBCJ02 
REF002 1/15/02 l0:50:00AM 7439-89-6 Iron 2300 µgll NBCJ02 
REF002 1115/02 10:50:00AM 7439-92-1 Lead 4.4 J µgll NBCJ02 
REF002 1/15/02 10:50:00 AM 7439-95-4 Magnesium 560 µgll NBCJ02 
REF002 1/15/02 10:50:00 AM 7439-96-5 Manganese 21 µgll NBCJ02 
REF002 1115/02 10:50:00AM 7440-02-0 Nickel 3.6 J µg/I NBCJ02 
REF002 1/15/02 10:50:00 AM 7440-09-7 Potassium 910 J µgit NBCJ02 
REF002 1/ 15/02 10:50:00 AM 7782-49-2 Selenium 3.5 u µgll NBCJ02 
REF002 1115/02 t0:50:00AM 7440-22-4 Silver 0.7 u µg/1 NBCJ02 
REF002 1115/02 l0:50:00AM 7440-23-5 Sodium 2000 µgll NBCJ02 
REF002 1/15/02 l0:50:00AM 7440-28-0 Tha11ium 4.5 u µgll NBCJ02 
REF002 1/15/02 10:50:00AM 7440-31-5 Tin 4.2 u µgll NBCJ02 
REF002 1/15/02 l0:50:00AM 7440-62-2 Vanadium 9.1 J µgll NBCJ02 
REF002 1115/02 10:50:00 Ml 7440-66-6 Zinc 63 J µg/I NBCJ02 
REF002 1115/02 10:50:00AM 7439-97-6 Mercury 0.1 u µ.g/l NBCJ02 
REF002 1115102 10:50:00AM 72-54-8 4,4'-DDD 0.1 UJ µg/l NBCJ02 
REF002 l/15/02 10:50:00 Ai\1 72-55-9 4,4'-DDE 0.1 UJ µg/l NBCJ02 
REF002 1/15/02 10:50:00 AM 50-29-3 4,4'-DDT 0.1 lJJ µg/l NBCJ02 
REF002 1/15/02 10:50:00AM 309-00-2 Aldrin 0.05 UJ µgll NBCJ02 
REF002 1115/02 10:50:00 AM 319-84-6 alpha-BHC 0.05 UJ µgll NBCJ02 
REF002 1115102 10:50:00AM 5103-71-9 alpha-Chlordane 0.05 UJ µgll NBCJ02 
REF002 1115/02 10:50:00 AM 319-85-7 beta-BHC 0.05 UJ µgit NBCJ02 



Storm Water Effiuent Analytical. .a for Reference Concentrations 

VALIDATION 
SAMPLE ID DA TE SAMPLED TIME SAMPLED CASNU:MBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 

REF002 1115/02 10:50:00AM 57-74-9 Chlordane (technical) 0.5 UJ µg/l NBCJ02 
REF002 1115/02 10:50:00 AM 319-86-8 delta-BHC 0.05 UJ µg/i NBCJ02 
REF002 1/ 15/02 10:50:00 AM 60-57-1 Dieldrin 0.1 UJ µg/I l\13CJ02 
REF002 1115/02 10:50:00 AM 959-98-8 Endosulfan I 0.05 UJ µgll NBCJ02 
REF002 l/ 15/02 10:50:00AM 33213-65-9 Endosulfan II 0.1 UJ µgll NBCJ02 
REF002 1115/02 10:50:00 AM 1031-07-8 Endosulfan sulfate 0.1 UJ µgll NBCJ02 
REF002 1115/02 10:50:00 AM 72-20-8 Endrin 0.1 UJ µg!I NBCJ02 
REF002 1/15/02 10:50:00 AM 7421-93-4 Endrin aldehyde 0.1 UJ µg!I NBCJ02 
REF002 1115/02 10:50:00 AM 53494-70-5 Endrin ketone 0.1 UJ µg/l NBCJ02 
REF002 l/ 15/02 10:50:00 AM 58-89-9 gamma-BHC (Lindane) 0.05 UJ µg/I NBCJ02 
REF002 1/ 15/02 10:50:00 AM 5103-74-2 gamma-Chlordane 0.05 UJ µgll NBCJ02 
REF002 1/15/02 10:50:00AM 76-44-8 Heptachlor 0.05 UJ µgll NBCJ02 
REF002 1/15/02 10:50:00 AM 1024-57-3 Heptachlor epoxide 0.05 UJ µgll NBCJ02 
REF002 l/15/02 l0:50:00AM 72-43-5 Methoxychlor 0.5 UJ µgl] NBCJ02 
REF002 1115/02 10:50:00AM 8001-35-2 Toxaphene 5 UJ µg/I NBCJ02 
REF002 1/15/02 10:50:00 AM 12674-11-2 Aroclor-1016 UJ µg/l NBCJ02 
REF002 l/ 15/02 10:50:00AM 11104-28-2 Aroclor-1221 2 UJ µg/I NBCJ02 
REF002 1115/02 10:50:00 A.\1 11141-16-5 Aroclor-1232 l UJ µg/I NBCJ02 
REF002 1115/02 10:50:00 A,1\1 53469-21-9 Aroclor-1242 l UJ µgll NBCJ02 
REF002 1115/02 10:50:00 AM 12672-29-6 Aroclor-1248 UJ µgll l\13CJ02 
REF002 1/15/02 10:50:00 AM 11097-69-1 Aroclor-1254 UJ µg/I l\r:BCJ02 
REF002 1/15/02 10:50:00 AM 11096-82-5 Aroclor-1260 UJ µ.gll NBCJ02 
REF002 l/ 15/02 I0:50:00 AM 120-82-1 l ,2,4-Trichlorobenzene IO u µ.gll NBCJ02 
REF002 1/15/02 10:50:00 AM 95-50-l 1,2-Dichlorobenzene IO u µg/I NBCJ02 
REF002 1115/02 I0:50:00AM 541-73-1 1,3-Dichlorobenzene IO u µgll NBCJ02 
REF002 1/15/02 10:50:00 AM 106-46-7 1,4-Dichlorobenzene IO u µ.g/I NBCJ02 

REF002 1/15/02 10:50:00 AM 108-60-1 
2,2'-0xybis( 1-chloropropane) 

10 u µg/l NBCJ02 [bi s(2-Chloroisopropy !)ether] 
REF002 1115/02 10:50:00 AM 95-95-4 2,4,5-Trichlorophenol 10 u µg/l NBCJ02 
REF002 1/15/02 10:50:00AM 88-06-2 2,4,6-Trichlorophenol IO u µg/I NBCJ02 
REF002 l/15/02 10:50:00 AM 120-83-2 2,4-Dich1orophenol IO u µgll NBCJ02 
REF002 1115/02 10:50:00AM 105-67-9 2,4-Dimethylphenol 10 u µg/I NBCJ02 
REF002 1/15/02 10:50:00 AM 51-28-5 2,4-Dinitrophenol 50 u µg/I NBCJ02 
REF002 1115/02 10:50:00AM 121-14-2 2,4-Dinitrotoluene IO u µ.g/l NBCJ02 
REF002 l/I5/02 10:50:00 AM 606-20-2 2,6-Dinitrotoluene IO u µg/l NBCJ02 
REF002 1115102 10:50:00 AM 91-58-7 2-Chloronaphthalene IO u µg/l NBCJ02 
REF002 1115102 I0:50:00AM 95-57-8 2-Chlorophenol 10 u µg/I NBCJ02 
REF002 l/15/02 10:50:00 A,\1 534-52-1 2-Methyl-4,6-dinitrophenol 50 u µgll NBCJ02 



Storm Water Effluent Analytical a for Reference Concentrations 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 

REF002 l/15/02 10:50:00 AM 9l-57-6 2-Methylnaphthalene 10 u µgll NBCJ02 
REF002 l/15/02 10:50:00AM 95-48-7 2-Methylphenol (o-Cresol) lO u µg/l NBCJ02 
REF002 1/15/02 10:50:00AM 88-74-4 2-Nitroaniline 50 u µg/I NBCJ02 
REF002 1/15/02 10:50:00 AM 88-75-5 2-Nitrophenol 10 u µg/l NBCJ02 
REF002 1/15/02 10:50:00AM 106-44-5 3&4-Methylphenol (m&p-cresol) 10 u µg/l NBCJ02 
REF002 1/15/02 10:50:00 AM 91-94-1 3,3'-Dichlorobenzidine 20 u µg/I NBCJ02 
REF002 1115/02 10:50:00 AM 99-09-2 3-Nitroaniline 50 u µg/I NBCJ02 
REF002 1/15/02 10:50:00 AM 101-55-3 4-Bromophenylphenyl ether 10 u µg/I NBCJ02 
REF002 l/ 15/02 10:50:00 AM 59-50-7 4-Chloro-3-methylphenol IO u µgll NBCJ02 
REF002 1115102 10:50:00 AM 106-47-8 4-Chloroaniline 20 u µg/I NBCJ02 
REF002 1115102 10:50:00AM 7005-72-3 4-Chlorophenylphenyl ether 10 u µg/I NBCJ02 
REF002 1/15/02 10:50:00AM 100-01-6 4-Nitroaniline 50 u µgll l\''BCJ02 
REF002 1/15/02 l0:50:00AM 100-02-7 4-Nitrophenol 50 u µg/i NBCJ02 
REF002 1/15/02 10:50:00AM 83-32-9 Acenaphthene 10 u µg/l NBCJ02 
REF002 1115/02 10:50:00AM 208-96-8 Acenaphthylene IO u µ.gll NBCJ02 
REF002 1/15/02 10:50:00AM 120-12-7 Anthracene 10 u µ.g/l NBCJ02 
REF002 1/15/02 10:50:00 AM 56-55-3 Benzo( a)anthracene 10 u µgll NBCJ02 
REF002 1115/02 10:50:00 AM 50-32-8 Benzo(a)pyrene 10 u µg/I NBCJ02 
REF002 1115/02 10:50:00 AM 205-99-2 Benzo(b )fl uoranthene 10 u µgll NBCJ02 
REF002 1115/02 10:50:00 AM 191-24-2 Benzo(g,h,i)perylene 10 u µgll NBC.J02 
REF002 1/15/02 10:50:00AM 207-08-9 Benzo(k )fl uoranthcne 10 u µg/I NBC.J02 
REF002 1115/02 10:50:00 AM 111-91- l bis(2-Chloroethoxy)methane 10 u µgll NBC.J02 
REF002 1/15/02 IO:SO:OOAM 111-44-4 bis(2-Chloroethyl)ether 10 u µg/1 NBCJ02 
REF002 1115102 10:50:00AM 117-81-7 bis(2-Ethylhexyl)phtha1ate 2.4 J µgll NBCJ02 
REF002 l/15/02 10:50:00AM 85-68-7 Butylbenzylphthalate 10 u µg/l NBCJ02 
REF002 l/15/02 l0:50:00AM 86-74-8 Carbazole 10 u µg/l NBCJ02 
REF002 l/15/02 10:50:00 AM 218-01-9 Chrysene 10 C µgll NBCJ02 
REF002 l/15/02 10:50:00 AM 53-70-3 Dibenzo( a,h )anthracene 10 u µg/I NBCJ02 
REF002 1/15/02 10:50:00 AM 132-64-9 Dibenzofuran 10 u µgll NBCJ02 
REF002 1/15/02 10:50:00AM 84-66-2 Diethylphthalate 10 u µg/I NBCJ02 
REF002 1115/02 10:50:00AM 131-J 1-3 Dimethy lphthalate 10 u µg/l NBCJ02 
REF002 1/15/02 10:50:00AM 84-74-2 Di-n-butylphthalate 10 u µ.g/I NBCJ02 
REF002 l/ 15/02 10:50:00AM 117-84-0 Di-n-octylphthalate 1.7 J µgll NBCJ02 
REF002 1/15/02 l0:50:00AM 206-44-0 Fluoranthene 10 u µgll NBCJ02 
REF002 1115/02 10:50:00 AM 86-73-7 Fluorene 10 u µgll NBCJ02 
REF002 1115/02 10:50:00 AM 118-74-1 Hexachlorobenzene 10 u µgll NBCJ02 
REF002 1/15/02 10:50:00 Ai\1 87-68-3 Hexachlornbutadiene 10 u µgll NBCJ02 
REF002 1/15/02 10:50:00 AM 77-47-4 Hexachlorocyclopentadiene 10 u µgll NBCJ02 



Storm Water Effiuenl Analytical. .a for Reference Concentrations 

VALIDATION 
SAMPLE ID DA TE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT 2UALIFIER UNITS SDGNUMBER 

REF002 1115/02 10:50:00AM 67-72-1 Hexachloroethane 10 u µ.g/l NBCJ02 
REF002 1115/02 10:50:00 AM 193-39-5 Indeno( 1,2,3-cd)pyrene 10 u µ.g/I NBCJ02 
REF002 1115/02 10:50:00AM 78-59-1 Isophorone lO u µ.g/I NBCJ02 
REF002 1115/02 10:50:00 AM 91-20-3 Naphthalene 10 u µ.g/I NBCJ02 
REF002 l/ 15/02 10:50:00 AM 98-95-3 Ni trobenzene 10 u µ,g/l NBCJ02 
REF002 1/15/02 10:50:00 AM 621-64-7 n-Nitrosodi-n-propylamine 10 u µ,g!l NBCJ02 
REF002 1/15/02 10:50:00 AM 86-30-6 N-Nitrosodiphenylamine IO u µgll NBCJ02 
REF002 l/15/02 10:50:00 AM 87-86-5 Pentachlorophenol 50 u µ,g/l NBCJ02 
REF002 1115/02 10:50:00 AM 85-01-8 Phenanthrene IO u µgli NBCJ02 
REF002 1/15/02 l0:50:00AM 108-95-2 Phenol IO u µgfl NBCJ02 
REF002 1/15/02 l0:50:00 AM 129-00-0 Pyrene 10 u µgll NBCJ02 
REF002 1/15/02 10:50:00AM 57-12-5 Cyanide. Total IO u µg/l NBCJ02 
REF003 1/25/02 10:05:00AM E-10242 Salinity 2 u ppt NBCJ03 
REF003 1125/02 10:05:00AM 7429-90-5 Aluminum 1600 µgll NBCJ03 
REF003 1125/02 10:05:00AM 7440-36-0 Antimony 3.8 u µgll NBCJ03 
REF003 l/25/02 10:05:00AM 7440-38-2 Arsenic 2.7 u µ.g/I NBCJ03 
REF003 l/25/02 10:05:00 AM 7440-39-3 Barium 46 µ.git NBCJ03 
REF003 1/25/02 10:05:00 AM 7440-41-7 Beryllium 0.3 u µ.git NBCJ03 
REF003 1/25/02 10:05:00 AM 7440-43-9 Cadmium 0.5 u µ.g/I NBCJ03 
REF003 1/25/02 lO:OS:OOAM 7440-70-2 Calcium 51000 µ.git NBCJ03 
REF003 1/25/02 l0:05:00AM 7440-47-3 Chromium 3.7 J µgll NBCJ03 
REF003 1/25/02 L0:05:00AM 7440-48-4 Cobalt 0.8 u µg/I NBCJ03 
REF003 1125/02 10:05:00AM 7440-50-8 Copper 8.3 J µgll NBCJ03 
REF003 1/25/02 10:05:00AM 7439-89-6 Iron 1600 µg!l NBCJ03 
REF003 1125/02 10:05:00AM 7439-92-1 Lead 7.1 u µg/I NBCJ03 
REF003 1/25/02 IO:OS:OOAM 7439-95-4 Magnesium 2500 µg/I NBCJ03 
REF003 1125/02 10:05:00AM 7439-96-5 Manganese 76 µg/I NBCJ03 
REF003 1125/02 10:05:00AM 7440-02-0 Nickel 3.2 J µgll NBCJ03 
REF003 1125/02 10:05:00AM 7440-09-7 Potassium 1900 µg!l NBCJ03 
REF003 1125/02 10:05:00 AM 7782-49-2 Selenium 4.9 u µgll NBCJ03 
REF003 1/25/02 l0:05:00AM 7440-22-4 Silver 1.4 u µg!l NBCJ03 
REF003 1125/02 l0:05:00AM 7440-23-S Sodium 6500 µgll NBCJ03 
REF003 1/25/02 l0:05:00AM 7440-28-0 Thallium 6.3 u µgll NBCJ03 
REF003 1/25/02 lO:OS:OOAM 7440-31-5 Tin 4.1 u µg!l NBCJ03 
REF003 l/25/02 10:05:00AM 7440-62-2 Vanadium 6.2 J µg/I NBCJ03 
REF003 1/25/02 l0:05:00AM 7440-66-6 Zinc 86 J µgll NBCJ03 
REF003 1125/02 lO:OS:OOAM 7439-97-6 Mercury 0.1 UJ µ.g/I NBCJ03 
REF003 1/25/02 10:05:00AM 72-54-8 4,4'-DDD 0.1 UJ µ.gll NBCJ03 



Storm Water Effiuent Analytical ~ .a for Reference Concentrations 

VALIDATION 
SAMPLE ID DA TE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 

REF003 l/25/02 10:05:00 AM 72-55-9 4,4'-DDE 0.1 UJ µg/I NBCJ03 
REF003 l/25/02 l0:05:00AM 50-29-3 4,4'-DDT 0.1 UJ µg/I NBCJ03 
REF003 1/25/02 10:05:00AM 309-00-2 Aldrin 0.05 UJ µg/I NBCJ03 
REF003 1/25/02 10:05:00AM 319-84-6 alpha-BBC 0.05 UJ µgll NBCJ03 
REF003 1/25/02 10:05:00AM 5103-71-9 alpha-Ch 1ordane 0.05 UJ µg/l NBCJ03 
REF003 1/25/02 l0:05:00AM 319-85-7 beta-BBC 0.05 UJ µgll NBCJ03 
REF003 1/25/02 10:05:00AM 57-74-9 Chlordane (technical) 0.5 UJ µg/I NBCJ03 
REF003 1125102 l0:05:00AM 319-86-8 delta-BHC 0.05 UJ µg/l NBCJ03 
REF003 1125102 10:05:00AM 60-57-1 Dieldrin 0.1 UJ µg/l NBCJ03 
REF003 1/25/02 l0:05:00AM 959-98-8 Endosulfan I 0.05 UJ µ.g/l NBCJ03 
REF003 1/25/02 10:05:00 AM 33213-65-9 EndosuJfan II 0.1 UJ µ.gll NBCJ03 
REF003 1125/02 10:05:00AM 1031-07-8 Endosulfan sulfate 0.1 UJ µ.g!l NBCJ03 
REF003 1/25/02 10:05:00AM 72-20-8 Endrin 0.1 UJ µ.g/I NBCJ03 
REF003 l/25/02 l0:05:00AM 7421-93-4 Endrin aldehyde 0.1 UJ µgll NBCJ03 
REF003 1/25/02 10:05:00AM 53494-70-5 Endrin ketone 0.1 UJ µg/I NBCJ03 
REF003 1/25/02 10:05:00 AM 58-89-9 gamma-BBC (Lindane) 0.05 UJ µg/I NBCJ03 
REF003 1125/02 10:05:00 AM 5103-74-2 gamma-Chlordane 0.05 UJ µg/I NBCJ03 
REF003 1/25/02 10:05:00 AM 76-44-8 Beptachlor 0.05 UJ µg/1 NBCJ03 
REF003 1/25/02 10:05:00 AM 1024-57-3 Beptachlor epoxide 0.05 UJ µ.g/I NBCJ03 
REF003 1125/02 10:05:00 AM 72-43-5 Methoxychlor 0.5 UJ µ.g/I NBCJ03 
REF003 1125/02 10:05:00AM 8001-35-2 Toxaphene 5 UJ µg/1 NBCJ03 
REF003 l/25/02 10:05:00AM 12674-11-2 Aroclor-1016 1 UJ µg/1 NBCJ03 
REF003 1125/02 10:05:00AM 11104-28-2 Aroclor-1221 2 UJ µg/I NBCJ03 
REF003 1125/02 10:05:00AM 11141-16-5 Arodor-1232 UJ µg/I NBCJ03 
REF003 1125/02 10:05:00 AM 53469-21-9 Aroclor-1242 UJ µgll NBCJ03 
REF003 1125/02 10:05:00 AM 12672-29-6 Aroclor-1248 UJ µgll NBCJ03 
REF003 1125/02 10:05:00 AM 11097-69-1 Aroclor-1254 UJ µ.g/I NBCJ03 
REF003 1/25/02 10:05:00 AM 11096-82-5 Aroclor-1260 l UJ µg/l NBCJ03 
REF003 1125102 10:05:00AM 120-82-1 1,2,4-Trichlorobenzene 10 u µg/I NBCJ03 
REF003 1/25/02 10:05:00AM 95-50-1 1,2-Dichlorobenzene 10 u µgll NBCJ03 
REF003 1/25/02 10:05:00AM 541-73-1 l ,3-Dichlorobenzene 10 u µg/l NBCJ03 
REF003 1/25/02 10:05:00 AM 106-46-7 1,4-Dichlorobenzene 10 u µ.g/I NBCJ03 

REF003 1125/02 10:05:00AM 108-60-1 
2,2'-0xybis( 1-chloropropane) 

IO u µg/1 NBCJ03 [bis(2-Chloroisopropyl)ether] 
REF003 1/25/02 10:05:00 AM 95-95-4 2,4,5-Trichlorophenol 10 u µg/1 NBCJ03 
REF003 1125102 10:05:00AM 88-06-2 2,4,6-Trichlorophenol 10 u µg/I NBCJ03 
REF003 l/25/02 l0:05:00AM 120-83-2 2,4-Dichlorophenol IO u µgll NBCJ03 
REF003 1/25/02 10:05:00AM 105-67-9 2,4-Dimethylpheno1 IO u µg/l NBCJ03 



Storm Water Effluent Analytical • a for Reference Concentrations 

VALIDATION 
SAMPLE ID DA TE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 

REF003 1/25/02 10:05:00 AM 51-28-5 2.4-Dinitrophenol 50 u µgll NBCJ03 
REF003 1125102 !0:05:00 AM 121-14-2 2,4-Dinitrotoluene IO u µgll NBCJ03 
REF003 1/25/02 10:05:00AM 606-20-2 2,6-Dinitrotoluene IO u µgll NBCJ03 
REF003 1125/02 10:05:00 AM 91-58-7 2-Chloronaphthalene IO u µ.g/l NBCJ03 
REF003 1/25/02 l0:05:00AM 95-57-8 2-Chlorophenol 10 u µ.gfl NBCJ03 
REF003 1125/02 10:05:00AM 534-52-1 2-Methyl-4,6-dinitrophenol 50 u µ.g/l NBCJ03 
REF003 1/25/02 l0:05:00AM 91-57-6 2-Methylnaphthalene 10 u µgll NBCJ03 
REF003 l/25/02 10:05:00AM 95-48-7 2-Methylphenol (o-Cresol) 10 u µg/I NBCJ03 
REF003 l/25/02 10:05:00AM 88-74-4 2-Nitroaniline 50 u µgll NBCJ03 
REF003 1/25/02 10:05:00AM 88-75-5 2-Nitrophenol 10 u µg/I NBCJ03 
REF003 1125/02 10:05:00AM 106-44-5 3&4-Methylphenol (m&p-cresol) 10 u µ.g/I NBCJ03 
REF003 1/25/02 10:05:00AM 91-94-1 3,3' -Dichlorobenzidine 20 u µg/l NBCJ03 
REF003 1/25/02 10:05:00 AM 99-09-2 3-Nitroaniline 50 u µg/l NBCJ03 
REF003 1/25/02 l0:05:00AM 101-55-3 4-Bromophenylphenyl ether 10 u µg/I NBCJ03 
REF003 1/25/02 10:05:00AM 59-50-7 4-Chloro-3-methylphenol 10 u µgfl NBCJ03 
REF003 l/25/02 10:05:00AM 106-47-8 4-Chloroaniline 20 u µgfl NBCJ03 
REF003 1/25/02 10:05:00 AM 7005-72-3 4-Chlorophenylphenyl ether 10 u µgfl NBCJ03 
REF003 l/25/02 l0:05:00AM 100-01-6 4-Nitroaniline 50 u µgll NBCJ03 
REF003 1125102 10:05:00AM 100-02-7 4-Nitrophenol 50 u µgfl NBCJ03 
REF003 1125/02 10:05:00AM 83-32-9 Acenaphthene 10 u µg/l NBCJ03 
REF003 1125/02 10:05:00AM 208-96-8 Acenaphthylene 10 u µgfl NBCJ03 
REF003 1/25/02 10:05:00AM 120-12-7 Anthracene 10 u µgll NBCJ03 
REF003 l/25/02 10:05:00AM 56-55-3 Benzo( a)anthracene 10 u µ.g/l NBCJ03 
REF003 1125/02 10:05:00AM 50-32-8 Benzo(a)pyrene 10 u µ.g/l NBCJ03 
REF003 l/25/02 10:05:00 AM 205-99-2 Benzo(b )fl uoranthene 10 u µgll NBCJ03 
REF003 l/25/02 10:05:00 AM 191-24-2 Benzo(g,h,i )perylene 10 u µg/l NBCJ03 
REF003 l/25/02 10:05:00 AM 207-08-9 Benzo(k)fl uoranthene 10 u µg/l NBCJ03 
REF003 1125/02 10:05:00 AM 111-91-1 bis(2-Chloroethoxy)methane 10 u µg/l NBCJ03 
REF003 l/25/02 10:05:00AM 111-44-4 bis(2-Chloroethyl)ether 10 u µg/l NBCJ03 
REF003 1/25/02 10:05:00AM 117-81-7 bis(2-Ethylhexyl)phthalate 0.57 J µ.g/l NBCJ03 
REF003 1/25/02 10:05:00AM 85-68-7 Butylbenzylphthalate 10 u µg/l NBCJ03 
REF003 1/25/02 10:05:00AM 86-74-8 Carbazole 10 u µgfl NBCJ03 
REF003 1/25/02 10:05:00AM 218-01-9 Chrysene 10 u µ.g/l NBCJ03 
REF003 1125/02 10:05:00AM 53-70-3 Dibenzo( a,h )anthracene 10 u µgll NBCJ03 
REF003 1125/02 10:05:00AM 132-64-9 Dibenzofuran 10 u µg/I NBCJ03 
REF003 1/25/02 10:05:00 AM 84-66-2 Diethylphthalate 10 u µg/l NBCJ03 
REF003 1/25/02 10:05:00AM 131-11-3 Dimethylphthalate 10 u µg/I NBCJ03 
REF003 1/25/02 10:05:00AM 84-74-2 Di-n-butylphthalate 10 u µg/l NBCJ03 



Storm Water Effluent Analytical . .a for Reference Concentrations 

VALIDATION 
SAMPl,EID DATE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 

REF003 1125/02 10:05:00AM 117-84-0 Di-n-octylphthalate 10 u µ.g/I NBCJ03 
REF003 1125/02 l0:05:00AM 206-44-0 FJuoranthene 10 u µ.gll NBCJ03 
REF003 l/25/02 10:05:00AM 86-73-7 Fluorene 10 u µ.g/l NBCJ03 
REF003 1/25/02 10:05:00AM 118-74-1 Hexachlorobenzene IO u µgll NBCJ03 
REF003 l/25/02 10:05:00AM 87-68-3 Hexachlorobutadiene IO u µg/1 NBCJ03 
REF003 1125102 10:05:00AM 77-47-4 Hexachlorocyclopentadiene 10 u µg!l NBCJ03 
REF003 1125/02 10:05:00 A.t\1 67-72-1 Hexachloroethane 10 u µg/1 NBCJ03 
REF003 1125/02 10:05:00AM 193-39-5 Indeno( 1,2 ,3-cd}pyrene 10 u µgll NBCJ03 
REF003 1/25/02 10:05:00AM 78-59-1 lsophorone 10 u µg/1 NBCJ03 
REF003 1125/02 10:05:00AM 91-20-3 Naphthalene 10 u µg/1 NBCJ03 
REF003 l/25/02 10:05:00 AM 98-95-3 Nitrobenzene 10 u µgll NBCJ03 
REF003 1125/02 10:05:00 AM 621-64-7 n-Nitrosodi-n-propylamine 10 u µg/1 NBCJ03 
REF003 1125/02 10:05:00AM 86-30-6 N-Nitrosodiphenylamine 10 u µg/I NBCJ03 
REF003 1/25/02 10:05:00AM 87-86-5 Pentachlorophenol 50 u µ.gll NBCJ03 
REF003 1125/02 10:05:00AM 85-01-8 Phenanthrene 10 u µgll NBCJ03 
REF003 1/25/02 l0:05:00AM 108-95-2 Phenol 10 u µg/I NBCJ03 
REF003 1125/02 10:05:00AM 129-00-0 Pyrene 10 u µg/1 NBCJ03 
REF003 1125/02 l0:05:00AM 57-12-5 Cyanide, Total 10 u µg/1 NBCJ03 
REF004 1125102 9:40:00AM E·l0242 Salinity 2 u ppt NBCJ03 
REF004 1/25/02 9:40:00AM 7429-90-5 Aluminum 3100 µgll NBCJ03 
REF004 1125102 9:40:00AM 7440-36-0 Antimony 4.3 J µg/1 NBCJ03 
REF004 1/25/02 9:40:00 AM 7440-38-2 Arsenic 4.9 u µgll NBCJ03 
REF004 1/25/02 9:40:00AM 7440-39-3 Barium 170 µgll NBCJ03 
REF004 1/25/02 9:40:00AM 7440-41-7 Beryllium 0.3 u µgll NBCJ03 
REF004 l/25/02 9:40:00AM 7440-43-9 Cadmium 0.89 J µg/I NBCJ03 
REF004 1125/02 9:40:00 AM 7440-70-2 Calcium 27000 µgll NBCJ03 
REF004 1/25/02 9:40:00AM 7440-47-3 Chromium 14 µg/I NBCJ03 
REF004 1/25/02 9:40:00AM 7440-48-4 Cobalt 0.8 u µg/I NBCJ03 
REF004 l/25/02 9:40:00 AM 7440-50-8 Copper 44 µg/l NBCJ03 
REF004 1125/02 9:40:00AM 7439-89-6 Iron 4900 µg/I NBCJ03 
REF004 1125/02 9:40:00AM 7439-92-1 Lead 47 µg/l NBCJ03 
REF004 1125/02 9:40:00AM 7439-95-4 Magnesium 1500 µgll NBCJ03 
REF004 1125/02 9:40:00AM 7439-96-5 Manganese 62 µgll NBCJ03 
REF004 1/25/02 9:40:00AM 7440-02-0 Nickel 8.3 J µg/l NBCJ03 
REF004 1125/02 9:40:00AM 7440-09-7 Potassium 3400 µgll NBCJ03 
REF004 1/25/02 9:40:00 AM 7782-49-2 Selenium 4.9 u µg/I NBCJ03 
REF004 1125/02 9:40:00AM 7440-22-4 Silver L4 u µgll NBCJ03 
REF004 1125/02 9:40:00AM 7440-23-5 Sodium 8900 µg/I NBCJ03 



Storm Water Effiuent Analytical .... .a for Reference Concentrations 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 

REF004 1/25/02 9:40:00AM 7440-28-0 Thallium 6.3 u µg/l NBCJ03 
REF004 1/25/02 9:40:00 A..\1 7440-31-5 Tin 4.1 u µg/l NBCJ03 
REF004 1/25/02 9:40:00AM 7440-62-2 Vanadium 14 µ,g/l NBCJ03 
REF004 l/25/02 9:40:00AM 7440-66-6 Zinc 240 J µ,g/l NBCJ03 
REF004 1125102 9:40:00AM 7439-97-6 Mercury 0.1 UJ µ,gll NBCJ03 
REF004 1125/02 9:40:00AM 72-54-8 4,4'-DDD O.l UJ µgll NBCJ03 
REF004 1125/02 9:40:00 AM 72-55-9 4,4'-DDE 0.1 UJ µgll NBCJ03 
REF004 l/25/02 9:40:00 AM 50-29-3 4,4'-DDT 0.1 UJ µgll NBCJ03 
REF004 1125/02 9:40:00AM 309-00-2 Aldrin 0.05 UJ µgll NBCJ03 
REF004 J/25/02 9:40:00AM 319-84-6 alpha-BHC 0.05 UJ µgll NBCJ03 
REF004 1/25/02 9:40:00AM 5103-71-9 alpha-Chlordane 0.05 UJ µg/l NBCJ03 
REF004 1125102 9:40:00AM 319-85-7 beta-BHC 0.05 UJ µg/l NBCJ03 
REF004 1/25/02 9:40:00AM 57-74-9 Chlordane (technical) 0.5 UJ µg/l NBCJ03 
REF004 l/25/02 9:40:00AM 319-86-8 delta-BBC 0.05 UJ µg/I NBCJ03 
REF004 l/25/02 9:40:00AM 60-57-1 Dieldrin 0.1 UJ µg/I NBCJ03 
REF004 1125102 9:40:00AM 959-98-8 Endosulfan I 0.05 UJ µg/I NBCJ03 
REF004 1125102 9:40:00AM 33213-65-9 Endosulfan II 0.1 UJ µgll ~BCJ03 

REF004 1/25/02 9:40:00AM 1031-07-8 Endosulfan sulfate 0.1 UJ µg/I NBCJ03 
REF004 1125/02 9:40:00 A..\1 72-20-8 Endrin 0.1 UJ µg/I NBCJ03 
REF004 1/25/02 9:40:00 A..\.1 7421-93-4 Endrin aldehyde O.l UJ µg/1 NBCJ03 
REF004 1/25/02 9:40:00AM 53494-70-5 Endrin ketone 0.1 UJ µg/l NBCJ03 
REF004 1125/02 9:40:00AM 58-89-9 gamma-BBC (Lindane) 0.05 UJ µg/l NBCJ03 
REF004 1125/02 9:40:00AM 5103-74-2 gamma-Chlordane 0.05 UJ µgll NBCJ03 
REF004 1125/02 9:40:00AM 76-44-8 Heptachlor 0.05 UJ µgll NBCJ03 
REF004 1125/02 9:40:00 AM 1024-57-3 Heptachlor epoxide 0.05 UJ µgll NBCJ03 
REF004 l/25/02 9:40:00 AM 72-43-5 Methox.ychlor 0.5 UJ µgll NBCJ03 
REF004 l/25102 9:40:00 AM 8001-35-2 Toxaphene 5 UJ µgll NBCJ03 
REF004 1125102 9:40:00AM 12674-11-2 Aroclor- lO 16 l UJ µgll NBCJ03 
REF004 1/25/02 9:40:00AM 11104-28-2 Aroclor-1221 2 UJ µgll NBCJ03 
REF004 1/25/02 9:40:00AM 11141-16-5 Aroclor-1232 l UJ µg/l NBCJ03 
REF004 l/25/02 9:40:00AM 53469-21-9 Aroclor-1242 1 UJ µg/I NBCJ03 
REF004 1/25/02 9:40:00AM 12672-29-6 Aroclor-1248 l UJ µg/I NBCJ03 
REF004 1125/02 9:40:00AM L 1097-69-1 Aroclor-1254 1 UJ µg/I NBCJ03 
REF004 1125/02 9:40:00AM 11096-82-5 Aroclor-1260 UJ µg/I NBCJ03 
REF004 1125/02 9:40:00AM 120-82-1 l ,2,4-Trichlorobenzene 10 u µg/I NBCJ03 
REF004 1/25/02 9:40:00AM 95-50-1 1,2-Dich!orobenzene 10 u µg/l NBCJ03 
REF004 1/25/02 9:40:00AM 541-73-1 1,3-Dichlorobenzene 10 u /lg/I NBCJ03 
REF004 1125/02 9:40:00AM 106-46-7 1,4-Dichlorobenzene lO u µg/I NBCJ03 



Storm Water Effiuent Analytical. .a for Reference Concentrations 

VALIDATION 
SAMPLE ID DA TE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 

REF004 1/25/02 9:40:00AM 108-60-1 
2,2'-0xybis( 1-chloropropane) 

lO u µg/1 NBCJ03 
[bis(2-Chloroisopropyl )ether] 

REF004 l/25/02 9:40:00 AM 95-95-4 2,4,5-Trich lorophenol lO u µg/I NBCJ03 
REF004 1/25/02 9:40:00AM 88-06-2 2,4,6-Trichlorophenol lO u µg/l NBCJ03 
REF004 l/25/02 9:40:00AM 120-83-2 2,4-Dichlorophenol 10 u µg/l NBCJ03 
REF004 l/25/02 9:40:00AM 105-67-9 2,4-Dimethylphenol 10 u µg/l NBCJ03 
REF004 1/25/02 9:40:00AM 51-28-5 2,4-Dinitrophenol 50 u µg/l NBCJ03 
REF004 l/25/02 9:40:00AM 121-14-2 2,4-Dinitrotoluene 10 u µg/I NBCJ03 
REF004 l/25/02 9:40:00AM 606-20-2 2,6-Dinitrotoluene 10 u µg/I NBCJ03 
REF004 1/25/02 9:40:00AM 91-58-7 2-Chloronaphthalene 10 u µg/I NBCJ03 
REF004 1125102 9:40:00AM 95-57-8 2-Chlorophenol 10 u µg/I NBCJ03 
REF004 1/25/02 9:40:00AM 534-52-1 2-Methyl-4,6-dinitrophenol 50 u µg/I NBCJ03 
REF004 1125102 9:40:00AM 91-57-6 2-Methylnaphthalene 10 u µg/I NBCJ03 
REF004 1/25/02 9:40:00AM 95-48-7 2-Methylphenol (o-Cresol) IO u µg/I NBCJ03 
REF004 1125102 9:40:00 AM 88-74-4 2-Nitroaniline 50 u µ.g/l NBCJ03 
REF004 1125102 9:40:00 AM 88-75-5 2-Nitrophenol 10 u µ.g/l NBCJ03 
REF004 1/25/02 9:40:00 AM 106-44-5 3&4-Methylphenol (m&p-cresol) 10 u µg/1 NBCJ03 
REF004 1125/02 9:40:00AM 91-94-1 3,3'-Dichlorobenzidine 20 u µ.g/l NBCJ03 
REF004 1125/02 9:40:00 AM 99-09-2 3-Nitroaniline 50 u µgll NBCJ03 
REF004 1/25/02 9:40:00AM 101-55-3 4-Bromophenylphenyl ether 10 u µg/l NBCJ03 
REF004 1/25/02 9:40:00 AM 59-50-7 4-Chloro-3-methy lphenol 10 u µgll NBCJ03 
REF004 1/25/02 9:40:00AM 106-47-8 4-Chloroaniline 20 u µgll NBCJ03 
REF004 1125/02 9:40:00AM 7005-72-3 4-Chlorophenylphenyl ether 10 u µg/I NBCJ03 
REF004 1/25/02 9:40:00AM 100-01-6 4-Nitroaniline 50 u µgll NBCJ03 
REF004 1/25/02 9:40:00AM 100-02-7 4-Nitrophenol 50 u µg/I NBCJ03 
REF004 1/25/02 9:40:00AM 83-32-9 Acenaphthene IO u µgll NBCJ03 
REF004 1125/02 9:40:00AM 208-96-8 Acenaphthylene lO u µgll NBCJ03 
REF004 1125/02 9:40:00AM 120-12-7 Anthracene 10 u µgll NBCJ03 
REF004 1125/02 9:40:00AM 56-55-3 Benzo(a)anthracene JO u µg/I NBCJ03 
REF004 1125102 9:40:00AM 50-32-8 Benzo(a)pyrene 10 u ,..g11 NBCJ03 
REF004 1/25/02 9:40:00 AM 205-99-2 Benzo(b) fl uoranthene IO u µgll NBCJ03 
REF004 1/25/02 9:40:00AM 191-24-2 Benzo(g,h,i )perylene 10 u µg/I NBCJ03 
REF004 1/25/02 9:40:00 AM 207-08-9 Benzo(k)fl uoranthene 10 u µg/I NBCJ03 
REF004 1125/02 9:40:00AM 111-91-1 bis(2-Chloroethox y )methane 10 u µgit NBCJ03 
REF004 l/25/02 9:40:00AM 111-44-4 bis(2-Chloroeth y l )ether 10 u µ.g/l NBCJ03 
REF004 1/25/02 9:40:00AM 117-81-7 bis(2-Ethylhexyl)phthalate 3.3 J µg/l NBCJ03 
REF004 1/25/02 9:40:00AM 85-68-7 B utylbenzylphthalate 10 u µg/I NBCJ03 
REF004 1/25/02 9:40:00AM 86-74-8 Carbazole 10 u µg/l NBCJ03 



Storm Water Effluent Analytical. .a for Reference Concentrations 

VALIDATION 
SAMPLE ID DA TE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 

REF004 1/25/02 9:40:00AM 218-01-9 Chrysene 10 u 11gll NBCJ03 
REF004 1125102 9:40:00AM 53-70-3 Dibenzo( a,h )anthracene 10 u 11g!I NBCJ03 
REF004 l/25/02 9:40:00AM 132-64-9 Dibenzofuran 10 u /lg/I NBCJ03 
REF004 1/25/02 9:40:00AM 84-66-2 Diethylphthalate 10 u 11g!I NBCJ03 
REF004 1125102 9:40:00AM 131-11-3 Dimethylphthalatc 0.51 J µg/I NBCJ03 
REF004 1/25/02 9:40:00AM 84-74-2 Di-n-butylphthalate 10 u µg/I NBCJ03 
REF004 1/25/02 9:40:00AM l l 7-84-0 Di-n-octylphthalate 1.4 J µg/I NBCJ03 
REF004 1/25/02 9:40:00AM 206-44-0 Fluoranthene 10 u µg/l NBCJ03 
REF004 l/25/02 9:40:00AM 86-73-7 Fluorene 10 u µg/l NBCJ03 
REF004 1125/02 9:40:00AM 118-74-1 Hexachlorobenzene 10 u µg/l NBCJ03 
REF004 1125/02 9:40:00 AM 87-68-3 Hexachlorobutadiene 10 u µg/l NBCJ03 
REF004 1125102 9:40:00AM 77-47-4 Hexachlorocyclopentadiene 10 u µg/1 NBCJ03 
REF004 1/25/02 9:40:00 AM 67-72-1 Hexachloroethanc 10 u µgll NBCJ03 
REF004 1125102 9:40:00 AM 193-39-5 Indeno( 1,2 J-cd )pyrene 10 u µg/l NBCJ03 
REF004 1/25/02 9:40:00AM 78-59-1 Isophorone 10 u µg/l NBCJ03 
REF004 1125/02 9:40:00 AM 91-20-3 Naphthalene 10 u µg/I NBCJ03 
REF004 1125102 9:40:00 AM 98-95-3 Ni trobenzene 10 u µg/l NBCJ03 
REF004 1/25/02 9:40:00 AM 62164-7 n~Nitrosodi-n-propylamine 10 u µgll NBCJ03 
REF004 1/25/02 9:40:00 A.\1 86-30-6 N-Nitrosodiphenylamine 10 u µg/I NBCJ03 
REF004 1125102 9:40:00 A:\1 87-86-5 Pentach lorophenol 50 u µg/I NBCJ03 
REF004 1/25/02 9:40:00AM 85-01-8 Phenanthrene 10 u µg/I NBCJ03 
REF004 1/25/02 9:40:00 A:\1 108-95-2 Phenol 10 u µg/I NBCJ03 
REF004 1125/02 9:40:00AM 129-00-0 Pyrene 10 u 11gll NBCJ03 
REF004 1/25/02 9:40:00AM 57-12-5 Cyanide, Total 10 u µg/I NBCJ03 
REF005 1/14/02 4:30:00PM E-10242 Salinity 2 u ppt NBCJ02 
REF005 1114102 4:30:00PM 7429-90-5 Aluminum 1300 µg/I NBCJ02 
REF005 1/14/02 4:30:00PM 7440-36-0 Antimony 3 u µg/I NBCJ02 
REF005 1/14/02 4:30:00PM 7440-38-2 Arsenic 6.1 J µg/I NBCJ02 
REF005 1114/02 4:30:00 PM 7440-39-3 Barium 44 µgll NBCJ02 
REF005 1/14/02 4:30:00PM 7440-41-7 Beryllium 0.1 u µg/1 NBCJ02 
REF005 1/14/02 4:30:00PM 7440-43-9 Cadmium 0.5 u µg/l NBCJ02 
REF005 1/14/02 4:30:00PM 7440-70-2 Calcium 24000 µg/1 NBCJ02 
REF005 1114/02 4:30:00PM 7440-47-3 Chromium 9.9 J µg/I NBCJ02 
REF005 1/14/02 4:30:00PM 7440-48-4 Cobalt 1 u µg/l NBCJ02 
REF005 1/14/02 4:30:00PM 7440-50-8 Copper 24 u µgll NBCJ02 
REF005 1114/02 4:30:00PM 7439-89-6 Iron 2200 µg/1 NBCJ02 
REF005 1/14/02 4:30:00PM 7439-92-1 Lead 22 µgll NBCJ02 
REF005 1114/02 4:30:00PM 7439-95-4 Magnesium 3300 µgll NBCJ02 



Storm Water Emuent Analytical, .a for Reference Concentrations 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 

REF005 l/14/02 4:30:00PM 7439-96-5 Manganese 51 µg/I NBCJ02 
REF005 l/14/02 4:30:00PM 7440-02-0 Nickel 2.3 J µg/I NBCJ02 
REF005 1/14/02 4:30:00PM 7440-09-7 Potassium 2500 J µ.g/l NBCJ02 
REF005 1/14/02 4:30:00PM 7782-49-2 Selenium 3.5 u µ.g/I NBCJ02 
REF005 1/14/02 4:30:00PM 7440-22-4 SiJver 0.7 u µgll NBCJ02 
REF005 1114/02 4:30:00PM 7440-23-5 Sodium 20000 µgit NBCJ02 
REF005 1114/02 4:30:00PM 7440-28-0 Thallium 4.5 u µgll NBCJ02 
REF005 1/14/02 4:30:00PM 7440-31-5 Tin 4.2 u µgll NBCJ02 
REF005 1/14/02 4:30:00PM 7440-62-2 Vanadium 6.2 J µgll NBCJ02 
REF005 1/14/02 4:30:00PM 7440-66-6 Zinc 140 J µ.gll NBCJ02 
REF005 1114/02 4:30:00PM 7439-97-6 Mercury 0.1 u µgll NBCJ02 
REF005 1/14/02 4:30:00PM 72-54-8 4,4'-DDD 0.1 UJ µgfl :t-..'BCJ02 
REF005 1114/02 4:30:00PM 72-55-9 4,4'-DDE 0.1 UJ µgll NBCJ02 
REF005 1/14/02 4:30:00PM 50-29-3 4,4'-DDT 0.1 UJ µg/1 NBCJ02 
REF005 1/14/02 4:30:00PM 309-00-2 Aldrin 0.05 UJ µgll NBCJ02 
REF005 1/14/02 4:30:00PM 319-84-6 alpha-BHC 0.05 UJ µgfl NBCJ02 
REF005 1114/02 4:30:00PM 5103-71-9 alpha-Chlordane 0.05 UJ µgll NBCJ02 
REF005 1114/02 4:30:00PM 319-85-7 beta-BHC 0.023 UJ µ.g/I NBCJ02 
REF005 1114/02 4:30:00PM 57-74-9 Chlordane (technical) 0.5 UJ µ.g/l NBCJ02 
REF005 1/14/02 4:30:00PM 319-86-8 delta-BHC 0.05 UJ µgll NBCJ02 
REF005 1114/02 4:30:00PM 60-57-1 Dieldrin 0.1 UJ µ.g/l NBCJ02 
REF005 1/14/02 4:30:00PM 959-98-8 Endosulfan I 0.05 UJ µgll NBCJ02 
REF005 1/14/02 4:30:00PM 33213-65-9 Endosulfan II 0.1 UJ µgll NBCJ02 
REF005 1114/02 4:30:00PM 1031-07-8 Endosulfan sulfate 0.1 UJ µgll NBCJ02 
REF005 1114/02 4:30:00PM 72-20-8 Endrin 0.1 UJ µgt! NBCJ02 
REF005 1114/02 4:30:00PM 7421-93-4 Endrin aldehyde 0.1 UJ µ.g/l NBCJ02 
REF005 1114/02 4:30:00PM 53494-70-5 Endrin ketone 0.1 UJ µ.gfl NBCJ02 
REF005 1114/02 4:30:00PM 58-89-9 gamma-BBC (Lindane) 0.05 UJ µgll NBCJ02 
REF005 1114/02 4:30:00PM 5103-74-2 gamma-Chlordane 0.05 UJ µgfl NBCJ02 
REF005 1/14/02 4:30:00PM 76-44-8 Heptachlor 0.05 UJ µgll NBCJ02 
REF005 1/14/02 4:30:00PM 1024-57-3 Heptachlor epoxide 0.05 UJ µgll NBCJ02 
RE FOOS 1/14/02 4:30:00PM 72-43-5 Methoxychlor 0.5 UJ µgll NBCJ02 
REF005 1/14/02 4:30:00PM 8001-35-2 Toxaphene 5 UJ µg/l NBCJ02 
REF005 1114/02 4:30:00PM 12674-11-2 Aroclor-1016 1 UJ µg/l NBCJ02 
REF005 1/14/02 4:30:00PM 11104-28-2 Aroclor-1221 2 UJ µg/l NBCJ02 
REF005 1114/02 4:30:00PM 11141-16-5 Aroclor-1232 UJ µgll NBCJ02 
REF005 1114/02 4:30:00PM 53469-21-9 Aroclor-1242 UJ µg/l NBCJ02 
REF005 1/14/02 4:30:00PM 12672-29-6 Aroclor-1248 UJ µg/l NBCJ02 



Storm Water Effiuent Analytical t. .<l for Reference Concentrations 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CAS 1'1UMBER COMPOUND NAME RESUl~T 2UALIFIER UNITS SDGNUMBER 

REF005 1/14/02 4:30:00PM 11097-69-1 Aroclor-1254 1 UJ µgll NBCJ02 
REF005 1/14/02 4:30:00PM 11096-82-5 Aroclor-1260 1 UJ µg/I NBCJ02 
REF005 1114/02 4:30:00PM 120-82-1 1,2,4-Trichloro benzene 10 u µg/I NBCJ02 
REF005 1/14/02 4:30:00PM 95-50-1 1,2-Dichlorobenzene 10 u µg/I NBCJ02 
REF005 1114/02 4:30:00PM 541-73-1 1, 3-Dichlorobenzene 10 u µg/l NBCJ02 
REF005 l/14/02 4:30:00PM 106-46-7 1,4-Dichlorobenzene IO u µg/l NBCJ02 

REF005 1/14102 4:30:00PM 108-60-1 
2,2'-0xybis( 1-chloropropane) 

10 u µg/I NBCJ02 
[bis(2-Chloroisopropyl)ether] 

REF005 1/14/02 4:30:00PM 95-95-4 2,4,5-Trichlorophenol 10 u µgll NBCJ02 
REF005 1114102 4:30:00PM 88-06-2 2,4,6-Trichlorophcnol 10 u µgll NBCJ02 
REF005 1/14/02 4:30:00PM 120-83-2 2,4-Dichlorophenol 10 u µgll NBCJ02 
REF005 1114/02 4:30:00PM 105-67-9 2,4-Dimethylphenol IO u µgll NBCJ02 
REF005 1/14/02 4:30:00PM 51-28-5 2,4-Dinitrophenol 50 u µgll NBCJ02 
REF005 1/14/02 4:30:00PM 121-14-2 2,4-Dinitrotoluene 10 u µgll NBCJ02 
REF005 1114/02 4:30:00PM 606-20-2 2,6-Dinitrotoluene 10 u µf!ll NBCJ02 
REF005 1114/02 4:30:00PM 91-58-7 2-Chloronaphthalene 10 u µgll NBCJ02 
REF005 1114/02 4:30:00PM 95-57-8 2-Chlorophenol 10 u µg/l NBCJ02 
REF005 1114/02 4:30:00PM 534-52-1 2-Methyl-4,6-dinitrophenol 50 u µg/1 NBCJ02 
REF005 1/14/02 4:30:00PM 91-57-6 2-Mcthylnaphthalene 10 u µ,g/l NBCJ02 
REF005 1114/02 4:30:00PM 95-48-7 2-Methylphenol (o-Cresol) 10 u µ,g/I NBCJ02 
REF005 1/14/02 4:30:00PM 88-74-4 2-Nitroaniline 50 u µg/I NBCJ02 
REF005 1/14/02 4:30:00PM 88-75-5 2-Nitrophenol IO u µgll NBCJ02 
REF005 1/14/02 4:30:00PM 106-44-5 3&4-Methylphenol (m&p-cresol) 10 u µg/I NBCJ02 
REF005 1/14/02 4:30:00PM 91-94-1 3,3'-Dichlorobenzidine 20 u µg/I NBCJ02 
REF005 1/14/02 4:30:00PM 99-09-2 3-Nitroaniline 50 u µgll NBCJ02 
REF005 1114/02 4:30:00PM 101-55-3 4-Bromophenylphenyl ether 10 u µ.g/I NBCJ02 
REF005 1/14/02 4:30:00PM 59-50-7 4-Chloro-3-methylphenol 10 u µ.g/l NBCJ02 
REF005 1/14/02 4:30:00PM 106-47-8 4-Chloroaniline 20 u µgll NBCJ02 
REF005 1/14/02 4:30:00PM 7005-72-3 4-Chlorophenylphenyl ether 10 u µgll NBCJ02 
REF005 1/14/02 4:30:00PM 100-01-6 4-Nitroaniline 50 u µg/I NBCJ02 
REF005 1/14/02 4:30:00PM 100-02-7 4-Nitrophenol 50 u µg/I NBCJ02 
REF005 1/14/02 4:30:00PM 83-32-9 Acenaphthene lO u µg/l NBCJ02 
REF005 1/14102 4:30:00PM 208-96-8 Acenaphthylene 10 u µgll NBCJ02 
REF005 1/14/02 4:30:00PM 120-12-7 Anthracene 10 u µgll NBCJ02 
REFOOS 1/14/02 4:30:00PM 56-55-3 Benzo( a )anthracene 10 u µgll NBCJ02 
REF005 1/14/02 4:30:00PM 50-32-8 Benzo( a)pyrene 10 u µgll NBCJ02 
REF005 1/14/02 4:30:00PM 205-99-2 Benzo(b )fluoranthene IO u µgit NBCJ02 
REF005 1/14/02 4:30:00PM 191-24-2 Benzo(g,h,i)perylene IO u µgll NBCJ02 



Storm Water Emuent Analytical. _.. for Reference Concentrations 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT gUALIFIER UNITS SDGNUMBER 

RE FOOS l/14102 4:30:00PM 207-08-9 Benzo(k )tluoranthene 10 u µg/1 NBCJ02 
REF005 1/14/02 4:30:00PM 111-91-1 bis(2-Chloroethoxy)methane 10 u µgfl NBCJ02 
REF005 1/14/02 4:30:00PM 111-44-4 bis(2-Chloroethyl)ether 10 u µg/1 NBCJ02 
REF005 1/14/02 4:30:00PM 117-81-7 bis(2-Ethylhexyl)phthalate 2.7 J µg/1 NBCJ02 
REF005 1114/02 4:30:00PM 85-68-7 Butylbenzylphthalate IO u µgtl NBCJ02 
REF005 1/14/02 4:30:00PM 86-74-8 Carbazole IO u µg/l NBCJ02 
REF005 1/14/02 4:30:00PM 218-01-9 Chrysene IO u µgll NBCJ02 
REF005 l/14/02 4:30:00PM 53-70-3 Dibenzo(a,h)anthracene IO u µgll NBCJ02 
REF005 1/14/02 4:30:00PM 132-64-9 Dibenzofuran IO u µgfl NBCJ02 
REF005 1114/02 4:30:00PM 84-66-2 Diethylphthalate 10 u µ,g/l NBCJ02 
REF005 1/14/02 4:30:00PM 131-11-3 Dimethylphthalate IO u µ,g/l NBCJ02 
REF005 1/14/02 4:30:00PM 84-74-2 Di-n-butylphthalate 0.94 J /Lg/l NBCJ02 
REF005 1/14/02 4:30:00PM 117-84-0 Di-n-octylphthalate 1.8 J µgll NBCJ02 
REF005 1/14/02 4:30:00PM 206-44-0 Fluoranthene 0.86 J µgfl NBCJ02 
REF005 1/14/02 4:30:00PM 86-73-7 Fluorene 10 u µgfl NBCJ02 
REF005 1114/02 4:30:00PM 118-74-1 Hexachlorobenzene 10 u µgfl NBCJ02 
REFOOS l/14/02 4:30:00PM 87-68-3 Hexachlorobutadiene 10 u µgll NBCJ02 
REF005 1/14/02 4:30:00PM 77-47-4 Hexachlorocyclopentadiene 10 u µgfl NBCJ02 
RE FOOS 1/14/02 4:30:00PM 67-72-1 Hexachloroethane 10 u µgfl NBCJ02 
REF005 1/14/02 4:30:00PM 193-39-5 lndeno(l ,2,3-cd) pyrene 10 u µg/l NBCJ02 
REF005 1/14/02 4:30:00PM 78-59-1 Isophorone 10 u µgfl NBCJ02 
REF005 1/14/02 4:30:00PM 91-20-3 Naphthalene 10 u µgfl NBCJ02 
REF005 1/14/02 4:30:00PM 98-95-3 Nitro benzene 10 u µgll NBCJ02 
REF005 1114/02 4:30:00PM 621-64-7 n-Nitrosodi-n-propylamine 10 u µ,gfl NBCJ02 
REF005 1/14/02 4:30:00PM 86-30-6 N-Nitrosodiphenylamine 10 u µ.g/l NBCJ02 
REF005 1114/02 4:30:00PM 87-86-5 Pentachlorophenol 50 u µgfl NBCJ02 
REF005 1/14/02 4:30:00PM 85-01-8 Phenanthrene 0.58 J µgll NBCJ02 
REF005 1114/02 4:30:00PM 108-95-2 Phenol 10 u µgfl NBCJ02 
REF005 1/14/02 4:30:00PM 129-00-0 Pyrene 0.76 J µgfl NBCJ02 
RE FOOS 1114/02 4:30:00PM 57-12-5 Cyanide, Total 6.8 J µgfl NBCJ02 
REF006 1/7/02 11:05:00 AM E-10242 Salinity 2 u ppt NBCJOI 
REF006 1/7/02 11:05:00 AM 7429-90-5 Aluminum 310 J µgfl NBCJOI 
REF006 1/7/02 11:05:00 AM 7440-36-0 Antimony 3 u µgfl NBCJOl 
REF006 117/02 11:05:00 AM 7440-38-2 Arsenic 3.5 u µg/l NBCJOI 
REF006 117/02 11:05:00 AM 7440-39-3 Barium 3.4 J µg/I NBCJOl 
REF006 1/7/02 11:05:00AM 7440-41-7 Beryllium 0.1 UJ µgfl NBCJOl 
REF006 1/7/02 11:05:00 AM 7440-43-9 Cadmium 0.5 u µ,git NBCJOl 
REF006 117/02 11:05:00 AM 7440-70-2 Calcium 7400 µ,g/I 1'i'BCJ01 



Storm Water Effiuent Analytical ~ .a for Reference Concentrations 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT 2;UALIFIER UNITS SDGNUMBER 

REF006 117/02 11:05:00 AM 7440-47-3 Chromium L2 j µg/I NBCJOl 
REF006 111102 11:05:00 AM 7440-48-4 Cobalt 1 u µg/I NBCJOl 
REF006 117/02 11:05:00 AM 7440-50-8 Copper 3.4 u µg/I NBCJOl 
REF006 117/02 l 1:05:00AM 7439-89-6 Iron 440 µgit NBCJOl 
REF006 117/02 11:05:00 AM 7439-92-1 Lead 2.8 J µg/I NBCJOl 
REF006 117/02 11:05:00 AM 7439-95-4 Magnesium 13000 µgll NBCJOI 
REF006 117/02 11:05:00 AM 7439-96-5 Manganese 7.8 J µgll NBCJOl 
REF006 1/7/02 11:05:00 AM 7440-02-0 Nickel 1.3 u µg/l NBCJOl 
REF006 117/02 ll:05:00AM 7440-09-7 Potassium 6300 µgll NBCJOl 
REF006 1/7/02 11:05:00 AM 7782-49-2 Selenium 3.5 u µg/1 NBCJOl 
REF006 111102 ll:05:00AM 7440-22-4 Silver 0.7 u µg/l NBCJOl 
REF006 117102 l l:05:00AM 7440-23-5 Sodium 120000 µg/l NBCJOl 
REF006 111102 11:05:00 AM 7440-28-0 Thallium 4.5 u µgll NBCJOl 
REF006 117/02 11:05:00 AM 7440-31-5 Tin 4.2 u µgll NBCJOl 
REF006 1/7/02 11:05:00 AM 7440-62-2 Vanadium 4.2 J µgll NBCJOl 
REF006 117102 11 :05:00 AAl 7440-66-6 Zinc 69 µgll NBCJOI 
REF006 111102 11:05:00 AM 7439-97-6 Mercury 0.1 u µgll NBCJOl 
REF006 117/02 11:05:00AM 72-54-8 4,4'-DDD 0.1 u µgll NBCJOl 
REF006 117/02 11:05:00 AM 72-55-9 4,4'-DDE 0.1 u µgll NBCJOl 
REF006 117/02 ll:05:00AM 50-29-3 4,4'-DDT 0.1 u µgll NBCJOl 
REF006 117/02 11:05:00 AM 309-00-2 Aldrin 0.05 u µg/l NBCJOl 
REF006 117/02 11:05:00 AM 319-84-6 alpha-BHC 0.05 u µgll NBCJOl 
REF006 117102 11:05:00 AM 5103-71-9 alpha-Chlordane 0.05 u µ.g/l NBCJOl 
REF006 1/7/02 11:05:00 AM 319-85-7 beta-BHC 0.05 u µg/1 NBCJOl 
REF006 1/7/02 ll:05:00AM 57-74-9 Chlordane (technical) 0.5 u µgll l'l'BCJOl 
REF006 1/7/02 11:05:00AM 319-86-8 delta-BHC 0.05 u µgll f'..'BCJOl 
REF006 1/7/02 11:05:00 AM 60-57-1 Dieldrin 0.1 u µgit NBCJOl 
REF006 117/02 11:05:00 AM 959-98-8 Endosulfan I 0.05 u µg/I NBCJOl 
REF006 117/02 11:05:00 AM 33213-65-9 Endosulfan II 0.1 u µg/I NBCJOl 
REF006 117/02 11:05:00 AM 1031-07-8 Endosulfan sulfate 0.1 u µ.git NBCJOl 
REF006 l/7/02 11:05:00 AM 72-20-8 Endrin 0.1 u µgll NBCJOl 
REF006 l/7/02 11:05:00 AM 7421-93-4 Endrin aldehyde 0.1 u µg/1 NBCJOl 
REF006 l/7/02 11:05:00 AM 53494-70-5 Endrin ketone 0.1 u µgll NBCJOl 
REF006 111102 11:05:00 AM 58-89-9 gamma-BBC (Lindane) 0.05 u µgll NBCJOl 
REF006 117/02 11:05:00 AM 5103-74-2 gamma-Chlordane 0.05 u µgll NBCJOl 
REF006 l/7/02 11:05:00 AM 76-44-8 Heptachlor 0.05 u µg/l NBCJOl 
REF006 1/7/02 11:05:00 AM 1024-57-3 Heptachlor epoxide 0.05 u µ.gll NBCJOl 
REF006 117/02 11:05:00 AM 72-43-5 Methoxychlor 0.5 u µ.g/l NBCJOl 



Storm Water Effluent Analytical .. .a for Reference Concentrations 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESUJ,T QUALIFIER UNITS SDGNUMBER 

REF006 l/7/02 11:05:00 AM 8001-35-2 Toxaphene s u µgll NBCJOl 
REF006 1/7/02 11:05:00 AM 12674-11-2 Aroclor-1016 u µgll NBCJOl 
REF006 In/02 11:05:00 Mf 11104-28-2 Aroclor-1221 2 u µ.g/I NBCJOl 
REF006 1/7/02 11:05:00 AM 11141-16-5 Aroclor-1232 u µg/l NBCJOl 
REF006 117/02 11:05:00 AM 53469-21-9 Aroclor-1242 u µ.g/l NBCJOl 
REF006 1/7/02 11:05:00 AM 12672-29-6 Aroclor-1248 u µgll NBCJOl 
REF006 1/7/02 11:05:00 AM 11097-69-l Aroclor - l 254 u µgll NBCJOl 
REF006 1/7/02 11:05:00 AM l 1096-82-5 Aroclor- l 260 1 u µgll NBCJOl 
REF006 1/7/02 11:05:00 AM 120-82-l 1,2,4-Trichlorobenzene 10 u µgll NBCJOl 
REF006 ln102 11:05:00 AM 95-50-1 1,2-Dichlorobenzene 10 u µgll NBCJOl 
REF006 117/02 11:05:00 AM 541-73-1 1,3-Dichlorobenzene 10 u µgll NBCJOI 
REF006 1/7/02 11:05:00AM 106-46-7 1 .4-Dichlorobenzene 10 u µ.g/I NBCJOI 

REF006 117102 11:05:00 Mf 108-60-1 
2,2'-0xybis( 1-chloropropane) 

10 u µ.g/I NBCJOl 
[bis(2-Chloroisopropyl)ether] 

REF006 117/02 11:05:00 AM 95-95-4 2,4,5-Trichlorophenol IO u p.g/I NBCJOI 
REF006 117/02 11:05:00 AM 88-06-2 2,4,6-Trichlorophenol 10 u p.g/I NBCJOl 
REF006 117/02 11:05:00 AM 120-83-2 2,4-Dichlorophenol 10 u µg/I NBCJOl 
REF006 117/02 11:05:00 AM 105-67-9 2,4-Dimeth ylphenol 10 u µgll NBCJOl 
REF006 117/02 11:05:00 AM 51-28-5 2,4-Dinitrophenol 50 u 11g/I NBCJOl 
REF006 117/02 11 :05:00 A.\1 121-14-2 2.4-Dinitrotoluene 10 u µgll NBCJOl 
REF006 117/02 11 :05:00 A.\1 606-20-2 2,6-Dinitrotoluene 10 u µg/l NBCJOl 
REF006 1/7/02 11:05:00 AM 91-58-7 2-Chloronaphthalene 10 u µgll NBCJOl 
REF006 117102 l l:05:00AM 95-57-8 2-Chlorophenol 10 u µgll NBCJOl 
REF006 ln102 11:05:00 AM 534-52-1 2-Methyl-4,6-dinitrophenol 50 u µg/I NBCJOl 
REF006 117102 11:05:00AM 91-57-6 2-Meth y lnaphthalene 10 u µg/1 NBCJOI 
REF006 117/02 11:05:00 AM 95-48-7 2-Methylphenol (o-Cresol) 10 u µg/I NBCJOJ 
REF006 117102 l 1:05:00AM 88-74-4 2-Nitroaniline 50 u µgll NBCJOl 
REF006 117102 11:05:00 AM 88-75-5 2-Nitrophenol JO u µg/l NBCJOl 
REF006 l/7/02 11 :05:00 AM 106-44-5 3&4-Methylphenol (m&p-cresol) 10 u µgll NBCJOl 
REF006 117/02 11:05:00 AM 91-94-1 3,3'-Dichlorobenzidine 20 u µg/1 NBCJOl 
REF006 117102 1 l :05 :00 AM 99-09-2 3-Nitroaniline 50 u µg/l NBCJOl 
REF006 117/02 11 :05 :00 AM 101-55-3 4-Bromophenylphenyl ether 10 u µg/l NBCJOl 
REF006 117/02 11 :05 :00 AM 59-50-7 4-Chloro-3-methylphenol 10 u µg/l NBCJOI 
REF006 117/02 11:05:00 AM 106-47-8 4-Chloroaniline 20 u µg/1 NBCJOl 
REF006 1mo2 11:05:00AM 7005-72-3 4-Chlorophenylphenyl ether 10 u flg/I NBCJOl 
REF006 117/02 ll:05:00AM 100-01-6 4-Nitroaniline 50 u µgll NBCJOl 
REF006 l/7/02 11:05:00 AM 100-02-7 4-Nitrophenol 50 u µgll NBCJOl 
REF006 1/7/02 11:05:00 AM 83-32-9 Acenaphthene 10 u flg/l NBCJOl 



Storm Water Effluent Analytical . .a for Reference Concentrations 

VALIDATION 
SAMPLE ID DA TE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALU'IER UNITS SDGNUMBER 

REF006 117/02 11:05:00 AM 208-96-8 Acenaphth ylene 10 u µgll NBCJOI 
REF006 117102 11:05:00 AM 120-12-7 Anthracene lO u µgll NBCJOl 
REF006 117/02 11:05:00 AM 56-55-3 Benzo( a)anthracene 10 u µgll NBCJOl 
REF006 ln102 11:05:00 AM 50-32-8 Benzo(a)pyrene 10 u µg/l NBCJOl 
REF006 1/7/02 11:05:00AM 205-99-2 Benzo(b)tluoranthene lO u µgll NBCJOl 
REF006 117/02 11:05:00 AM 191-24-2 Benzo(g,h,i)perylene 10 u µgll NBCJOl 
REF006 ln102 11:05:00 AM 207-08-9 Benzo(k)tluoranthene IO u µgit NBCJOl 
REF006 117/02 11:05:00 AM 111-91-1 bis(2-Ch loroethox y )methane 10 u µg/I NBCJOl 
REF006 117/02 11:05:00 AM 111-44-4 bis(2-Chloroethyl)ether 10 u µg/l NBCJOl 
REF006 1n102 11:05:00 AM 117-81-7 bis(2-Ethylhexyl)phthalate 1.6 J µg/I NBCJOL 
REF006 117/02 11:05:00 AM 85-68-7 Butylbenzylphthalate 10 u µg/I NBCJOl 
REF006 117/02 11:05:00AM 86-74-8 Carbazole 10 u µg/I NBCJOl 
REF006 117/02 11:05:00AM 218-01-9 Chrysene 10 u µg/l 1'.:"BCJOl 
REF006 117102 ll:05:00AM 53-70-3 Dibenzo( a,h )anthracene 10 u µg/l f'..1BCJ01 
REF006 117/02 l 1:05:00AM 132-64-9 Dibenzofuran 10 u µg!I NBCJOl 
REF006 117/02 11:05:00 AM 84-66-2 Diethylphthalate 10 u µgll NBCJOl 
REF006 l/7/02 11:05:00 AM 131-11-3 Dimethylphthalate 10 u µg/l NBCJOl 
REF006 117/02 11:05:00 AM 84-74-2 Di-n-butylphthalate 10 u µgll NBCJOl 
REF006 117/02 11:05:00 AM 117-84-0 Di-n-octylphthalate 10 u µgll NBCJOl 
REF006 ln/02 11 :05 :00 A."\1 206-44-0 Fluoranthene 10 u µ.g/l NBCJOl 
REF006 1/7/02 11:05:00 AM 86-73-7 Fluorene 10 u µ.g/l NBCJOl 
REF006 117/02 11:05:00 AM 118-74-1 Hexachlorobenzene 10 u µg/l NBCJOl 
REF006 117/02 11:05:00 AM 87-68-3 Hexachlorobutadiene 10 u µg/l NBCJOl 
REF006 117/02 11:05:00 AM 77-47-4 Hexachlorocyc lopentadiene 10 u µg/I NBCJOI 
REF006 117/02 11:05:00 AM 67-72-l Hexachloroethane 10 u µg/I NBCJOl 
REF006 117/02 11:05:00 AM 193-39-5 Indeno( 1,2,3-cd)pyrene 10 u µgll NBCJOI 
REF006 117/02 11:05:00 AM 78-59-1 Jsophorone 10 u µg!I NBCJOl 
REF006 117/02 11:05:00 AM 91-20-3 Naphthalene 10 u µg/I NBCJOl 
REF006 117/02 11 :05:00 A"\1 98-95-3 Nitrobenzene 10 u µgll NBCJOl 
REF006 l/7/02 11:05:00 AM 621-64-7 n-Nitrosodi-n-propylamine 10 u µg/l NBCJOl 
REF006 117/02 11:05:00 AM 86-30-6 N-Nitrosodiphenylamine 10 u µg/I NBCJOl 
REF006 117/02 11:05:00 AM 87-86-5 Pentachlorophenol 50 u µg/l NBCJOl 
REF006 ln102 11 :05:00 A"\1 85-01-8 Phenanthrene 10 u µg/l NBCJOl 
REF006 117/02 ll:05:00AM 108-95-2 Phenol 10 u µ.gll NBCJOl 
REF006 117/02 ll:05:00AM 129-00-0 Pyrene 10 u µgll NBCJOl 
REF006 117/02 11:05:00AM 57-12-5 Cyanide, Total 10 u µg/1 NBCJOl 
REF007 3/2/02 4:50:00PM E-10242 Salinity 2 u ppt NBCJ06 
REF007 3/2/02 4:50:00PM 7429-90-5 Aluminum 760 J µg/I NBCJ07 



Storm Water Effiuent Analytical ... a for Reference Concentrations 

VALIDATION 
SAMPLE ID DA TE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDG '!'.LIMBER 

REF007 3/2/02 4:50:00PM 7440-36-0 Antimony 3.8 u µ.gll NBCJ07 
REF007 3/2/02 4:50:00PM 7440-38-2 Arsenic 2.7 u µ.g/l NBCJ07 
REF007 3/2/02 4:50:00PM 7440-39-3 Barium 5.7 J µ.g/l NBCJ07 
REF007 3/2/02 4:50:00PM 7440-41-7 Beryllium 0.3 u µgll NBCJ07 
REF007 3/2/02 4:50:00PM 7440-43-9 Cadmium 0.5 u µg/l NBCJ07 
REF007 3/2102 4:50:00PM 7440-70..2 Calcium 9600 µgll NBCJ07 
REF007 3/2/02 4:50:00PM 7440-47-3 Chromium l.l J µgll NBCJ07 
REF007 3/2102 4:50:00PM 7440-48-4 Cobalt 0.8 u µgll NBCJ07 
REF007 3/2/02 4:50:00PM 7440-50-8 Copper 4.5 J µgll NBCJ07 
REF007 3/2/02 4:50:00PM 7439-89-6 Iron 660 µg/l NBCJ07 
REF007 3/2/02 4:50:00PM 7439-92-1 Lead 2.2 u µg/I NBCJ07 
REF007 3/2/02 4:50:00PM 7439-95-4 Magnesium IOOO p.gll NBCJ07 
REF007 3/2/02 4:50:00PM 7439-96-5 Manganese 4.4 J p.g/I NBCJ07 
REF007 312/02 4:50:00PM 7440-02-0 Nickel 1.7 u µgll NBCJ07 
REF007 312/02 4:50:00PM 7440-09-7 Potassium 1400 µgll NBCJ07 
REF007 3/2/02 4:50:00PM 7782-49-2 Selenium 4.9 UJ µg/I NBCJ07 
REF007 312/02 4:50:00PM 7440-22-4 Silver 1.4 u µg/l NBCJ07 
REF007 3/2/02 4:50:00PM 7440-23-5 Sodium 1900 µgll NBCJ07 
REF007 3/2/02 4:50:00PM 7440-28-0 Thallium 6.3 u µgll NBCJ07 
REF007 3/2/02 4:50:00PM 7440-31-5 Tin 4.1 u µgll NBCJ07 
REF007 3/2/02 4:50:00PM 7440-62-2 Vanadium 2.6 J µg/l NBCJ07 
REF007 3/2/02 4:50:00PM 7440-66-6 Zinc 19 J µg/l NBCJ07 
REF007 3/2f02 4:50:00PM 7439-97-6 Mercury 0.1 u p.gll NBCJ07 
REF007 3/2/02 4:50:00PM 72-54-8 4,4'-DDD 0.1 UJ µg/l NBCJ07 
REF007 312/02 4:50:00PM 72-55-9 4,4'-DDE 0.1 UJ µgll NBCJ07 
REF007 3/2/02 4:50:00PM 50-29-3 4,4'-DDT 0.1 UJ µg/l NBCJ07 
REF007 312f02 4:50:00PM 309-00-2 Aldrin 0.05 UJ µgll NBCJ07 
REF007 3/2/02 4:50:00PM 319-84-6 alpha-BHC 0.05 UJ µg/l NBCJ07 
REF007 3/2102 4:50:00PM 5103-71-9 alpha-Chlordane 0.05 UJ p.g/l NBCJ07 
REF007 3/2f02 4:50:00PM 319-85-7 beta-BHC 0.05 UJ p.gll NBCJ07 
REF007 312102 4:50:00PM 57-74-9 Chlordane (technical) 0.5 UJ µ.gll NBCJ07 
REF007 3/2/02 4:50:00PM 319-86-8 delta-BHC 0.05 UJ µ.gll NBCJ07 
REF007 3/2/02 4:50:00PM 60-57-1 Dieldrin 0.1 VJ µ.gll NBCJ07 
REF007 3/2/02 4:50:00PM 959-98-8 Endosu1fan I 0.05 UJ µg/l NBCJ07 
REF007 312102 4:50:00PM 33213-65-9 Endosulfan II 0.1 UJ µgll NBCJ07 
REF007 312102 4:50:00PM l 031-07-8 Endosulfan sulfate O.l UJ µgll NBCJ07 
REF007 3/2/02 4:50:00PM 72-20-8 Endrin 0.1 UJ µgll I\'BCJ07 
REF007 312102 4:50:00PM 7421-93-4 Endrin aldehyde 0.1 VJ µgll NBCJ07 



Storm Water Effluent Analytical• ..a for Reference Concentrations 

VALIDATION 
SAMPLE ID DA TE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 

REF007 3/2/02 4:50:00PM 53494-70-5 Endrin ketone 0.1 UJ µg/l NBCJ07 
REF007 3/2/02 4:50:00PM 58-89-9 gamma-BHC (Lindane) 0.05 UJ µg/l NBCJ07 
REF007 3/2/02 4:50:00 PM 5103-74-2 gamma-Chlordane 0.05 UJ µgll NBCJ07 
REF007 3/2/02 4:50:00PM 76-44-8 Hepta.chlor 0.05 UJ µg/1 NBCJ07 
REF007 3/2/02 4:50:00PM 1024-57-3 Hepta.chlor epoxide 0.05 UJ µg/1 NBCJ07 
REF007 3/2102 4:50:00PM 72-43-5 Methoxychlor 0.5 UJ µgll NBCJ07 
REF007 3/2/02 4:50:00PM 8001-35-2 Toxaphene 5 UJ µgll NBCJ07 
REF007 3/2/02 4:50:00PM 12674-11-2 Arodor-1016 UJ µgll NBCJ07 
REF007 3/2/02 4:50:00PM 11104-28-2 Aroclor-1221 2 UJ µgll NBCJ07 
REF007 3/2/02 4:50:00PM 11141-16-5 Aroclor-1232 UJ µg/I NBCJ07 
REF007 3/2/02 4:50:00PM 53469-21-9 Aroclor-1242 1 UJ µgll NBCJ07 
REF007 3/2/02 4:50:00PM 12672-29-6 Aroclor-1248 l UJ µgfl NBCJ07 
REF007 3/2/02 4:50:00PM 11097-69-1 Aroclor-1254 UJ µgll NBCJ07 
REF007 3/2/02 4:50:00PM 11096-82-5 Aroclor-1260 l UJ µgll NBCJ07 
REF007 3/2/02 4:50:00PM 120-82-1 1,2,4-Trichlorobenzene IO u µg/l NBCJ07 
REF007 3/2/02 4:50:00PM 95-50-1 1,2-Dichlorobenzene 10 u µgll NBCJ07 
REF007 3/2/02 4:50:00PM 541-73-1 1,3-Dich lorobenzene 10 u µgll NBCJ07 
REF007 3/2/02 4:50:00PM 106-46-7 1,4-Dichlorobenzene 10 u µ.gll NBCJ07 

REF007 3/2/02 4:50:00PM 108-60-1 
2,2'-0xybis(l-chloropropane) 

10 u µ.gfl NBCJ07 [bis(2-Ch loroisopropy I )ether] 
REF007 3/2/02 4:50:00PM 95-95-4 2,4,5-Trichlorophenol 10 u µgll NBCJ07 
REF007 312102 4:50:00PM 88-06-2 2,4,6-Trichlorophenol 10 u µgll NBCJ07 
REF007 3/2/02 4:50:00PM 120-83-2 2,4-Dichlorophenol 10 u µgll NBCJ07 
REF007 3/2/02 4:50:00PM 105-67-9 2,4-Dimethylphenol 10 u µg/l NBCJ07 
REF007 312102 4:50:00PM 51-28-5 2,4-Dinitrophenol 50 u µgll NBCJ07 
REF007 3/2/02 4:50:00PM 121-14-2 2,4-Dinitrotoluene 10 u µg/1 NBCJ07 
REF007 312102 4:50:00PM 606-20-2 2,6-Dinitrotoluene 10 u µgll NBCJ07 
REF007 312102 4:50:00PM 91-58-7 2-Chloronaphthalene 10 u µgfl NBCJ07 
REF007 312102 4:50:00PM 95-57-8 2-Chlorophenol 10 u µg/I NBCJ07 
REF007 312102 4:50:00PM 534-52-1 2-Methyl-4.6-dinitrophenol 50 u µgll NBCJ07 
REF007 3/2/02 4:50:00PM 91-57-6 2-Methylnaphthalene IO u µg/I NBCJ07 
REF007 3/2/02 4:50:00PM 95-48-7 2-MethyJphenol (o-Cresol) IO u µgll NBCJ07 
REF007 3/2/02 4:50:00PM 88-74-4 2-Nitroaniline 50 u µg/l NBCJ07 
REF007 3/2/02 4:50:00PM 88-75-5 2-Nitrophenol 10 u µgll NBCJ07 
REF007 3/2/02 4:50:00PM 106-44-5 3&4-Methylphenol (m&p-cresol) 10 u µg/1 NBCJ07 
REF007 3/2/02 4:50:00PM 91-94-1 3, 3' -Dichlorobenzidine 20 u µgll NBCJ07 
REF007 3/2/02 4:50:00PM 99-09-2 3-Nitroaniline 50 u µg/1 NBCJ07 
REF007 3/2/02 4:50:00PM 101-55-3 4-Bromophenylphenyl ether 10 u µgll NBCJ07 



Storm Water Effluent Analytical. .a for Reference Concentrations 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 

REF007 3/2/02 4:50:00PM 59-50-7 4-Chloro-3-methylphenol 10 u µg/I NBCJ07 
REF007 312102 4:50:00PM 106-47-8 4-Chloroaniline 20 u µg/I NBCJ07 
REF007 3/2/02 4:50:00PM 7005-72-3 4-Chlorophenylphenyl ether 10 u µgll NBCJ07 
REF007 312102 4:50:00PM 100-01-6 4-Nitroanili ne 50 u µg/I NBCJ07 
REF007 3/2/02 4;50:00PM 100-02-7 4-Nitrophenol 50 u µgll NBCJ07 
REF007 3/2/02 4:50:00PM 83-32-9 Acenaphthene 10 u µgll NBCJ07 
REF007 3/2/02 4:50:00PM 208-96-8 Acenaphthylene 10 u µg/I NBCJ07 
REF007 3/2/02 4:50:00PM 120-12-7 Anthracene IO u µg/I NBCJ07 
REF007 3/2/02 4:50:00PM 56-55-3 B enzo( a)anthracene 10 u µg/l NBCJ07 
REF007 3/2/02 4:50:00PM 50-32-8 Benzo(a)pyrene IO u µg/l NBCJ07 
REF007 3/2/02 4:50:00PM 205-99-2 Benzo(b )fluoranthene 10 u µg/l NBCJ07 
REF007 312102 4:50:00PM 191-24-2 Benzo(g,h,i)perylene 10 u µg/I NBCJ07 
REF007 312102 4:50:00PM 207-08-9 Benzo(k)fluoranthene 10 u µgll NBCJ07 
REF007 3/2/02 4:50:00PM 111-91-1 bis(2-Chloroethoxy)methane 10 u µgll NBCJ07 
REF007 3/2/02 4:50:00PM 111-44-4 bis(2-Chloroethyl)ether 10 u µgll NBCJ07 
REF007 3/2/02 4:50:00PM 117-81-7 bis(2-Ethylhexyl)phthalate 10 u µg/I NBCJ07 
REF007 3/2/02 4:50:00PM 85-68-7 Butylbenzylphthalate 10 u µgll NBCJ07 
REF007 3/2/02 4:50:00PM 86-74-8 Carbazole 10 u µg/l NBCJ07 
REF007 3/2/02 4:50:00PM 218-01-9 Chrysene 10 u µg/l NBCJ07 
REF007 312102 4:50:00PM 53-70-3 Dibenzo(a,h)anthracene 10 u µg/I NBCJ07 
REF007 3/2/02 4:50:00PM 132-64-9 Dibenzofuran 10 u µg/I NBCJ07 
REF007 312102 4:50:00PM 84-66-2 Diethylphthalate 10 u µgll NBCJ07 
REF007 312102 4:50:00PM 131-11-3 Dimethylphthalate 10 u µgll NBCJ07 
REF007 3/2/02 4:50:00PM 84-74-2 Di-n-butylphthalate 10 u µgll NBCJ07 
REF007 3/2/02 4:50:00PM 117-84-0 Di-n-octylphthaJate 10 u µgll NBCJ07 
REF007 3/2/02 4:50:00PM 206-44-0 Fluoranthene 10 u µg/I NBCJ07 
REF007 3/2/02 4:50:00PM 86-73-7 Fluorene 10 u µg/I NBCJ07 
REF007 3/2/02 4:50:00PM 118-74-1 Hexachlorobenzene 10 u µg/I NBCJ07 
REF007 3/2/02 4:50:00PM 87-68-3 Hexachlorobutadiene 10 u µg/I NBCJ07 
REF007 3/2/02 4:50:00PM 77-47-4 Hexachlorocyclopentadiene IO u µgll NBCJ07 
REF007 3/2/02 4:50:00PM 67-72-1 Hexachloroethane IO u µg/l NBCJ07 
REF007 312102 4:50:00PM 193-39-5 Indeno( 1,2,3-cd )pyrene 10 u µg/I NBCJ07 
REF007 3/2/02 4:50:00PM 78-59-1 Isophorone 10 u µgll NBCJ07 
REF007 3/2/02 4:50:00PM 91-20-3 Naphthalene 10 u µg/I NBCJ07 
REF007 3/2/02 4:50:00PM 98-95-3 Nitrobenzene 10 u µg/l NBCJ07 
REF007 3/2/02 4:50:00PM 621-64-7 n-Nitrosodi-n-propyJamine IO u µgll NBCJ07 
REF007 3/2/02 4:50:00PM 86-30-6 N-Nitrosodiphenylarnine 10 u µgll NBCJ07 
REF007 3/2/02 4:50:00PM 87-86-5 Pentachlorophenol 50 u µg/1 NBCJ07 



Storm Water Effiuent Anal}1ica~ _ ... ta for Reference Concentrations 

VALIDATION 
SAMPLE ID DA TE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 

REF007 3/2/02 4:50:00PM 85-01-8 Phenanthrene 10 u µgll NBCJ07 
REF007 3/2/02 4:50:00PM 108-95-2 Phenol lO u µgll NBCJ07 
REF007 3/2/02 4:50:00PM 129-00-0 Pyrene 10 u µgll NBCJ07 
REF007 312102 4:50:00PM 57-12-5 Cyanide, Total IO u µgll NBCJ07 
REF008 1/7/02 1:15:00PM E-10242 Salinity 2 u ppt NBCJOl 
REF008 1/7/02 1:15:00 PM 7429-90-5 Aluminum 970 J µgll NBCJOl 
REF008 1/7/02 1:15:00 PM 7440-36-0 Antimony 3 u µgll NBCJOl 
REF008 1/7/02 1:15:00PM 7440-38-2 Arsenic 3.5 u µgll NBCJOl 
REF008 1/7/02 1:15:00PM 7440-39-3 Barium 16 µg/l NBCJOl 
REF008 1/7/02 1:15:00PM 7440-41-7 Beryllium 0.1 UJ µg/l NBCJOl 
REF008 1/7102 1:15:00PM 7440-43·9 Cadmium 2.2 J µgll NBCJOl 
REF008 117/02 1:15:00PM 7440-70-2 Calcium 4900 µgll NBCJOl 
REF008 l/7/02 1.15:00 PM 7440-47-3 Chromium 4.3 J µg/I NRCJOl 
REF008 l/7/02 1: 15:00 PM 7440-48-4 Cobalt u µgll NBCJOl 
REF008 1/7/02 1:15:00PM 7440-50-8 Copper 12 J µgll NBCJOl 
REF008 1/7/02 1:15:00 PM 7439-89-6 Iron 1400 µg/1 NRCJOl 
REF008 1/7/02 1:15:00PM 7439-92-1 Lead 21 µg/l NBCJ01 
REF008 l/7/02 1:15:00 PM 7439-95-4 Magnesium 530 µgll NBCJOI 
REF008 1/7/02 l:l5:00PM 7439-96-5 Manganese 28 µgll NBCJOI 
REF008 117/02 1:15:00PM 7440-02-0 Nickel 2.6 J µgll NBCJOl 
REF008 1/7/02 l:l5:00PM 7440-09-7 Potassium 740 J µgll NBCJOl 
REF008 l/7/02 1:15:00PM 7782-49-2 Selenium 3.5 u µgll NBCJOL 
REF008 1/7/02 1:15:00 PM 7440-22-4 Silver 0.7 u µgll NBCJOl 
RE1'1>08 117/02 1:15:00 PM 7440-23-5 Sodium 3600 µg/l NBCJOl 
REF008 l/7/02 1:15:00PM 7440-28-0 ThaJlium 4.5 u µgll NRCJOl 
REF008 1/7/02 1:15:00 PM 7440-31-5 Tin 4.2 u µg/I NBCJOl 
REF008 1/7102 1:15:00PM 7440-62-2 Vanadium 11 µg/I NBCJOl 
REF008 117/02 1:15:00PM 7440-66-6 Zinc 1300 µg/I NBCJOl 
REF008 ln102 1:15:00PM 7439-97-6 Mercury 0.1 u µgll NBCJOl 
REF008 1/7/02 1:15:00PM 72-54-8 4,4'-DDD 0.1 UJ µglI NBCJOI 
REF008 117/02 1:15:00PM 72-55-9 4,4'-DDE 0.1 UJ µg/I NBCJOl 
REF008 1/7/02 l:l5:00PM 50-29-3 4,4'-DDT 0.1 UJ µgll NBCJOl 
REF008 117/02 1:15:00 PM 309-00-2 Aldrin 0.05 UJ µ.gll NBCJOl 
REF008 117/02 1:15:00 PM 319-84-6 alpha-BHC 0.05 UJ µgll NBCJOI 
REP008 1/7/02 1·15:00PM 5103-71-9 alpha-Chlordane 0.05 UJ µgll NBCJOl 
REF008 117/02 l:l5:00PM 319-85-7 beta-BHC 0.05 UJ µgll NBCJOI 
REF008 l/7/02 1:15:00PM 57-74-9 Chlordane (technical) 0.5 UJ µg/I NBCJOI 
REF008 1/7/02 1:15:00 PM 319-86-8 delta-BHC 0.05 UJ µgll NBCJOI 



Storm Water Emuent Analytica1 _ .1ta for Reference Concentrations 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 

REF008 l/7/02 1:15:00PM 60-57-1 Dieldrin 0.1 UJ µgll NBCJOI 
REF008 117/02 1:15:00 PM 959-98-8 Endosulfan I 0.05 UJ µg/I NBCJOI 
REF008 117/02 1:15:00PM 33213-65-9 Endosulfan II 0.1 UJ µgll NBCJOI 
REF008 1/7/02 1:15:00 PM 1031-07-8 Endosulfan sulfate 0.1 UJ µgll NBCJOI 
REF008 1/7/02 1:15:00PM 72-20-8 Endrin 0.1 UJ µg/I NBCJOI 
REF008 1/7/02 1:15:00 PM 7421-93-4 Endrin aldehyde 0.1 UJ µg/I NBCJOl 
REF008 117/02 l: 15:00 PM 53494-70-5 Endrin ketone 0.1 UJ µg/I NBCJOl 
REF008 1/7/02 1:15:00 PM 58-89-9 gamma-BHC (Lindane) 0.05 UJ µg/I NBCJOl 
REF008 1/7/02 l:I5:00PM 5103-74-2 gamma-Chlordane 0.05 UJ µg/I t-."'BCJOI 
REF008 117/02 1:15:00PM 76-44-8 Heptachlor 0.05 UJ µg/I NBCJOl 
REF008 1/7/02 1:15:00PM 1024-57-3 Heptachlor epoxide 0.05 UJ µg/I Jll'BCJOI 
REF008 117/02 1:15:00PM 72-43-5 Methoxychlor 0.5 UJ µg/1 NBCJOl 
REF008 117/02 1:15:00PM 8001-35-2 Toxaphene 5 UJ µg/l NBCJOI 
REF008 117/02 1:15:00PM 12674-11-2 Aroclor-1016 I UJ µgll J\1BCJ01 
REF008 117/02 1:15:00 PM 11104-28-2 Aroclor-1221 2 UJ µgll NBCJOI 
REF008 1/7/02 l:l5:00PM 11141-16-5 Aroclor-1232 UJ µg/I NBCJOl 
REF008 117/02 1:15:00 PM 53469-2 l-9 Aroclor-1242 UJ µg/1 NBCJOl 
REF008 117/02 1:15:00PM 12672-29-6 Aroclor-1248 UJ µ.g/l NBCJOl 
REF008 117/02 1:15:00PM 11097-69-1 Aroclor-1254 UJ µ.g/I NBCJOl 
REF008 117/02 l:l5:00PM 110%-82-5 Aroclor-1260 UJ µ.g/I NBCJOl 
REF008 117/02 1:15:00PM 120-82-1 1,2,4-Trichlorobenzene 10 u µgll NBCJOl 
REF008 1/7/02 1:15:00PM 95-50-1 1,2-Dichlorobenzene IO u µgll NBCJOl 
REF008 117/02 1:15:00PM 541-73-1 l ,3-Dichlorobenzene 10 u µg/1 NBCJOl 
REF008 1/7/02 1:15:00PM 106-46-7 1,4-Dichlorobenzene 10 u µg/I NBCJOl 

REF008 117/02 1:15:00PM 108-60-1 
2,2'-0xybis( 1-chloropropane) 

10 u µg/1 NBCJOl 
[bis(2-Chloroisopropyl)ether] 

REF008 117/02 1:15:00 PM 95-95-4 2,4,5-Trichlorophenol 10 u µgit NBCJOl 
REF008 117/02 1:15:00 PM 88-06-2 2,4,6-Trichlorophenol 10 u µgit NBCJOl 
REF008 117/02 1:15:00PM 120-83-2 2,4-Dichloropheno 1 10 u µg/I NBCJOl 
REF008 117/02 1:15:00PM 105-67-9 2,4-Dimethylphenot 10 u µg/I NBCJOl 
REF008 117/02 1:15:00PM 51-28-5 2,4-Dinitrophenol 50 u µgll NBCJOl 
REF008 117/02 1:15:00PM 121-14-2 2,4-Dinitrotoluene 10 u µg/I NBCJOl 
REF008 117/02 1:15:00PM 606-20-2 2,6-Dini trotoluene 10 u µgll NBCJOl 
REF008 117/02 l: 15:00 PM 91-58-7 2-Chloronaphthalene 10 u µg/l NBCJOI 
REF008 117/02 1:15:00PM 95-57-8 2-Chlorophenol 10 u µ.g/l NBCJOI 
REF008 1/7/02 1:15:00PM 534-52-1 2-Methyl-4,6-dinitrophenol 50 u µg/l NBCJOl 
REF008 117/02 1:15:00PM 91-57-6 2-Methylnaphthalene 10 u µg/I NBCJOi 
REF008 l/7/02 1:15:00PM 95-48-7 2-Methylphenol (o-Cresol) 0.81 J µgll NBCJOl 



Storm Water Effiuent Analytica1 .. ta for Reference Concentrations 

VALIDATION 
SAMPLE ID DA TE SAMPLED TIME SAMPLED CASNUMBER COMPOL'ND NAME RESULT QUALIFIER UNITS SDGNUMBER 

REF008 117102 l:l5:00PM 88-74-4 2-Nitroaniline 50 u µg/l NBCJOl 
REF008 117/02 l:l5:00PM 88-75-5 2-Nitrophenol 10 u µg/I NBCJOl 
REF008 117/02 I·l5:00PM 106-44-5 3&4-Methylphenol (m&p-cresol) 1.8 ] µg/l NBCJOI 
REF008 117102 l:l5:00PM 91-94-l 3,3'-Dichlorobenzidine 20 u µg/I NBCJOl 
REF008 117/02 1:15:00 PM 99-09·2 3-Nitroaniline 50 u µg/I NBCJOI 
REF008 117/02 1:15:00 PM 101-55-3 4-Bromophenylphenyl ether 10 u µgll NBCJOl 
REF008 117/02 1:15:00PM 59-50-7 4-Chl oro-3-meth ylphenol 10 u µgll NBCJOl 
REF008 117/02 1:15:00PM 106-47-8 4-Chloroaniline 20 u µg/I NBCJOl 
REF008 117/02 l:l5:00PM 7005-72-3 4-Chlorophenylphenyl ether 10 u µg/I NBCJOl 
REF008 117/02 1:15:00 PM 100-01-6 4-Nitroaniline 50 u µg/l NBCJOl 
REF008 117/02 1:15:00PM 100-02-7 4-Nitrophenol 50 u µg/I NBCJOl 
REF008 117/02 l:l5:00PM 83-32-9 Acenaphthene 10 u µg/I NBCJOl 
REF008 117/02 1:15:00PM 208-96-8 Acenaphthylene 10 u µgit NBCJOl 
REF008 117/02 1:15:00PM 120-12·7 Anthracene IO u µgll NBCJOl 
REF008 117102 l:l5:00PM 56-55-3 Benzo(a)anthracene lO u µgll NBCJOI 
REF008 117/02 1:15:00 PM 50-32-8 Benzo(a)pyrene 10 u µgll NBCJOl 
REF008 117102 1:15:00PM 205-99-2 Benzo(b )fluoranthene 10 u µgll NBCJOl 
REF008 l/7/02 1:15:00 PM 191-24-2 Benzo(g.h,i)perylene 10 u µg/I NBCJOl 
REF008 117/02 1:15:00 PM 207-08-9 Benzo(k)fluoranthene 10 u µg/I NBCJOl 
REF008 1/7/02 1:15:00 PM 111-91-1 bis(2-Chloroethoxy)methane 10 u µg/l NBCJOl 
REF008 117/02 1:15:00 PM 111-44-4 bis(2-Chloroethyl)ether 10 u µgll l\"'BCJOI 
REF008 1/7/02 1:15:00PM 117-81-7 bis{2-Ethylhexyl)phthalate 1.2 J µg/l l\TBCJOl 
REF008 117/02 1:15:00PM 85-68-7 Butylbenzylphthalate 10 u µgll NBCJOl 
REF008 117102 1:15:00PM 86-74-8 Carbazole 10 u µgll NBCJOl 
REF008 117102 1:15:00 PM 218-01-9 Chrysene 10 u µg/1 NBCJOl 
REF008 l/7/02 1:15:00 PM 53-70-3 Di benzo( a,h)anthracene 10 u µg/I NBCJOl 
REF008 117102 1:15:00 PM 132·64-9 Dibenzofuran 10 u µg/I NBCJOl 
REF008 117102 1:15:00 PM 84-66-2 Diethylphthalate IO u µg/I NBCJOl 
REF008 1n102 l:15:00PM 131-11-3 Dimethylphthalate 10 u µg/l NBCJOI 
REF008 117/02 1:15:00PM 84-74-2 Di-n-butylphthalate 0.35 J /tg/l NBCJOI 
REF008 117/02 1:15:00 PM 117-84-0 Di-n-octylphthalate 10 u µgll NBCJOI 
REF008 117/02 1:15:00 PM 206-44-0 Fluoranthene 10 u µgll NBCJOl 
REF008 1/7/02 1:15:00PM 86-73-7 Fluorene 10 u µgll NBCJOl 
REF008 1nr02 l:l5:00PM 118-74-1 Hexachlorobenzene 10 u µg/I NBCJOl 
REF008 117/02 l:l5:00PM 87-68-3 Hexachlorobutadiene 10 u µgll NBCJOl 
REF008 ln102 1:15:00 PM 77-47-4 Hexachlorocyelopentadiene 10 u µgll NBCJOl 
REF008 117/02 1:15:00PM 67-72·1 Hexachloroethane 10 u µgll NBCJOl 
REF008 117/02 l:15:00PM 193-39-5 Indeno( 1,2,3-cd)pyrene 10 u µg/I NBCJOl 



Storm Water Eftluent Analytical .... .-ta for Reference Concentrations 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT 2UALIFIER UNITS SDGNUMBER 

REF008 117/02 1:15:00PM 78-59-1 Isophorone 10 u µg/I NBCJOl 
REF008 117/02 l:l5:00PM 91-20-3 Naphtha1ene IO u µg/1 NBCJOl 
REF008 117/02 1:15:00PM 98-95-3 Nitro benzene JO u µg/1 NBCJOl 
REF008 117/02 1:15:00 PM 621-64-7 n-Nitrosodi-n-propylamine 10 u µg/1 NBCJOl 
REF008 117/02 1:15:00 PM 86-30-6 N-Nitrosodi phen y !amine IO (; µgll NBCJOl 
REF008 1/7102 1:15:00 PM 87-86-5 Pentachlorophenol 50 lJ µg/1 NBCJOl 
REF008 117102 1·15:00PM 85-01-8 Phenanthrene 10 u µg/I NBCJOl 
REF008 117102 1:15:00 PM 108-95-2 Phenol lO u /Lg/I NBCJOl 
REF008 1/7/02 1:15:00 PM 129-00-0 Pyrene 10 u µg/I NBCJOl 
REF008 117102 U5:00 PM 57-12-5 Cyanide, Total 10 u µg/I NBCJOl 
REF009 117/02 1:30:00PM E-10242 Salinity 2 u ppt NBCJOl 
REF009 117/02 1:30:00PM 7429-90-5 Aluminum 79 J µg/1 NBCJOl 
REF009 117/02 1:30:00PM 7440-36-0 Antimony 3 u µg/l NBCJOl 
REF009 117/02 1:30:00PM 7440-38-2 Arsenic 3.5 u µg/l NBCJOl 
REF009 117/02 1:30:00PM 7440-39-3 Barium 29 µg/l NBCJOl 
REF009 117/02 1:30:00PM 7440-41-7 Beryllium 0.1 UJ µg/l NBCJOl 
REF009 117/02 1:30:00 PM 7440-43-9 Cadmium 0.5 u µg/l NBCJOl 
REF009 117102 1:30:00PM 7440-70-2 Calcium 37000 µ.g/l NBCJOI 
REF009 117/02 1:30:00PM 7440-47-3 Chromium 0.98 J µ.g/l NBCJOl 
REF009 117/02 1:30:00PM 7440-48-4 Cobalt 1 u µ.gll NBCJOI 
REF009 117/02 1:30:00PM 7440-50-8 Copper 4.4 u µ.gll NBCJOl 
REF009 117102 1:30:00PM 7439-89-6 Iron 1300 µ.g/1 NBCJOl 
REF009 117102 1:30:00PM 7439-92-1 Lead 1.8 J µ.g/l NBCJOI 
REF009 117102 1:30:00PM 7439-95-4 Magnesium 2000 µ.g/I NBCJOl 
REF009 117/02 1:30:00PM 7439-96-5 Manganese 35 µg/1 NBCJOl 
REF009 1/7/02 1:30:00PM 7440-02-0 Ni eke) l.3 u µg/l NBCJOl 
REF009 1/7/02 1:30:00PM 7440-09-7 Potassium 2100 µ.g/1 NBCJOl 
REF009 117/02 1:30:00PM 7782-49-2 Selenium 3.5 u µ.g/1 NBCJOl 
REF009 1/7/02 1:30:00PM 7440-22-4 Silver 0.7 u µg/1 NBCJOl 
REF009 117/02 1:30:00PM 7440-23-5 Sodium 9900 µ.g/1 NBCJOI 
REF009 117/02 1:30:00PM 7440-28-0 Thallium 4.5 u µgll NBCJOl 
REF009 117/02 1:30:00PM 7440-31-5 Tin 4.2 u µgll NBCJOl 
REF009 117/02 1:30:00PM 7440-62-2 Vanadium 1.5 J µ.g/l NBCJOl 
REF009 1/7/02 1:30:00PM 7440-66-6 Zinc 35 µg/l NBCJOl 
REF009 117/02 1:30:00PM 7439-97-6 Mercury 0.1 u µ.g/l NBCJOl 
REF009 117/02 1:30:00PM 72-54-8 4,4'-DDD 0.1 u µ.g/l NBCJOI 
REF009 1/7/02 1:30:00PM 72-55-9 4,4'-DDE 0.1 u µ.g/l NBCJOI 
REF009 1/7/02 l:30:00PM 50-29-3 4,4'-DDT 0.1 u µ.g/l NBCJOI 



Storm Water Etnuent Analytica. .ta for Reference Concentrations 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CAS 1'"'UMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 

REF009 l/7/02 1:30:00PM 309-00-2 Aldrin 0.05 u µ.g/l NBCJOl 
REF009 1/7/02 i:30:00PM 319-84-6 alpha-BBC 0.05 u µg/I NBCJOl 
REF009 1n102 1:30:00PM 5103-71-9 alpha-Chlordane 0.05 u µgll NBCJOl 
REF009 1n102 1:30:00PM 319-85-7 beta-BHC 0.05 u µg/I NBCJOl 
REF009 ln102 l:30:00PM 57-74-9 Chlordane (technical) 0.5 u µgit NBCJOl 
REF009 1n102 1:30:00PM 319-86-8 delta-BHC 0.05 u µgll NBCJOl 
REF009 1/7/02 l:30:00PM 60-57-1 Dieldrin 0.1 u µ.g/l NBCJOl 
REF009 1/7/02 1:30:00PM 959-98-8 Endosulfan I 0.05 u µgll NBCJOl 
REF009 1/7/02 1:30:00PM 33213-65-9 Endosulfan II 0.1 u µgll NBCJOI 
REF009 1/7/02 1:30:00PM 1031-07-8 Endosulfan sulfate 0.1 u µgll NBCJOl 
REF009 117102 1:30:00PM 72-20-8 Endrin O.l u µgll NBCJOI 
REF009 1/7/02 1:30:00PM 7421-93-4 Endrin aldehyde 0.l u µgll NBCJOI 
REF009 117/02 l:30:00PM 53494-70-5 Endrin ketone 0.1 u µ.g/l NBCJOl 
REF009 1/7/02 1:30:00PM 58-89-9 gamma-BBC (Lindane) 0.05 u µgll NBCJOI 
REF009 1/7/02 1:30:00PM 5103-74-2 gamma-Chlordane 0.05 u µg/I NBCJOl 
REF009 1n102 l:30:00PM 76-44-8 Heptachlor 0.05 u µgll NBCJOl 
REF009 117/02 1:30:00PM 1024-57-3 Beptachlor epoxide 0.05 u µgll NBCJOl 
REF009 1n102 1:30:00PM 72-43-5 Methoxychlor 0.5 u µgll NBCJOl 
REF009 117/02 1:30:00PM 8001-35-2 Toxaphene 5 u µgll NBCJOl 
REF009 1n102 1:30:00 PM 12674-ll-2 Aroclor-1016 u µgll NBCJOl 
REF009 ln102 1:30:00PM 11104-28-2 Aroclor-1221 2 u µgll NBCJOl 
REF009 1/7/02 1:30:00PM 11141-16-5 Aroclor-1232 l u µgll NBCJOl 
REF009 1/7/02 1:30:00PM 53469-21-9 Aroclor-1242 1 u µgll NBCJOI 
REF009 1/7/02 1:30:00PM 12672-29-6 Aroclor-1248 1 u µg/I NBCJOI 
REF009 117/02 1:30:00PM 11097-69-1 Aroclor-1254 1 u µgll l't'BCJOI 
REF009 1/7/02 I:30:00PM 11096-82-5 Aroclor-1260 1 u µgll NBCJOI 
REF009 1/7/02 1:30:00PM 120-82-1 1,2,4-Trichlorobenzene 10 u µgll NBCJOI 
REF009 117/02 1:30:00PM 95-50-1 1,2-Dichlorobenzene 10 u µg/I NBCJOl 
REF009 in102 1:30:00PM 541-73-1 1,3-Dichlorobenzene 10 u µgll NBCJOl 
REF009 117/02 1:30:00PM 106-46-7 1,4-Dichlorobenzene 10 u µg/l NBCJOl 

REF009 117/02 1:30:00PM 108-60-1 
2,2'-0xybis{ 1-chloropropane) 

IO u µgll NBCJOl [bis(2-Chloroisopropyl)ether] 
REF009 117/02 1:30:00PM 95-95-4 2,4,5-Trichlorophenol IO u µgll NBCJOl 
REF009 l/7/02 1:30:00 PM 88-06-2 2,4,6-Trichlorophenol IO u µ.g/l NBCJOl 
REF009 117/02 1:30:00 PM 120-83-2 2,4-Dichlorophenol 10 u µ,g/l NBCJOI 
REF009 1/7/02 1:30:00PM 105-67-9 2,4-Dimethylphenol IO u µgll NBCJOl 
REF009 117/02 1:30:00PM 51-28-5 2,4-Dinitrophenol 50 u µgll NBCJOl 
REF009 117/02 1:30:00PM 121-14-2 2,4-Dinitrotoluene 10 u µ.g/I NBCJOl 



Storm Water Emuent Analytical ~.tta for Reference Concentrations 

VALlDATION 
SAMPLE ID DA TE SA:\f PLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT 2UALIFIER UNITS SDGNUMBER 

REF009 1/7/02 1:30:00PM 606-20-2 2,6-Dinitrotoluene 10 u µg/l NBCJOl 
REF009 1/7/02 1:30:00PM 91-58-7 2-Chloronaphthalene 10 u µg/l NBCJOl 
REF009 l/7/02 1:30:00PM 95-57-8 2-Chlorophenol 10 u µgll NBCJOl 
REF009 1/7/02 1:30:00PM 534-52-1 2-Methyl-4,6-dinitrophenol 50 u µgll NBCJOl 
REF009 117/02 1:30:00PM 91-57-6 2-Methylnaphthalene IO u µgll NBCJOl 
REF009 117/02 1:30:00 PM 95-48-7 2-Methylphenol (o-Cresol) 1.6 J µgit NBCJOI 
REF009 1/7/02 1:30:00 PM 88-74-4 2-Nitroaniline 50 u µg/l NBCJOl 
REF009 117/02 1:30:00PM 88-75-5 2-Nitrophenol 10 u µgll NBCJOI 
REF009 1n102 1:30:00 PM I06-44-5 3&4-Methylphenol (m&p-cresol) 10 u µg/J NBCJOl 
REF009 ln102 1:30:00PM 91-94-1 3,3'-Dichlorobenzidine 20 u µgll NBCJOl 
REF009 1/7/02 1:30:00PM 99-09-2 3-Nitroaniline 50 u µg/I NBCJOl 
REF009 1/7/02 1:30:00PM IOI-55-3 4-Bromophenylphenyl ether 10 u µg/I NBCJOI 
REF009 1/7/02 1:30:00PM 59-50-7 4-Chloro-3-methylphenol 10 u µg/l NBCJOl 
REF009 117/02 1:30:00PM 106-47-8 4-Chloroanili ne 20 u µgll NBCJOl 
REF009 117/02 1:30:00PM 7005-72-3 4-Chlorophenylphenyl ether IO u µg/I NBCJOI 
REF009 1/7/02 1:30:00PM 100-01-6 4-Nitroaniline 50 u µgll NBCJOl 
REF009 117/02 1:30:00PM 100-02-7 4-Nitrophenol 50 u µg/l NBCJOI 
REF009 117/02 1:30:00PM 83-32-9 Acenaphthene 10 u µgll NBCJOl 
REF009 1/7/02 1:30:00PM 208-96-8 Acenaphthylene 10 u µgll NBCJOl 
REF009 1/7/02 l:JO:OOPM 120-12-7 Anthracene IO u µg/J NBCJOl 
REF009 117/02 1:30:00PM 56-55-3 Benzo{a}anthracene 10 u p,gll NBCJOI 
REF009 117/02 1:30:00PM 50-32-8 Benzo(a)pyrene IO u µgll NBCJOI 
REF009 117/02 1:30:00PM 205-99-2 Benzo(b )fluoranthene 10 u µg/l NBCJOl 
REF009 1/7/02 1:30:00PM 191-24-2 Benzo(g,h,i)perylene lO u µgll NBCJOl 
REF009 117/02 1:30:00PM 207-08-9 Benzo(k)fluoranthene 10 u µgll NBCJOl 
REF009 1/7/02 1:30:00PM 111-91-1 bis(2-Chloroethoxy)methane 10 u µg/l NBCJOl 
REF009 1/7/02 1:30:00PM 111-44-4 bis(2-Chloroethyl)ether 10 u µg/l NBCJOl 
REF009 117/02 1:30:00PM 117-81-7 bis(2-Ethylhexyl)phrhalate 10 u µg/l NBCJOl 
REF009 117/02 1:30:00PM 85-68-7 Butylbenzylphthalate 10 u µg/l NBCJOl 
REF009 1/7/02 1:30:00PM 86-74-8 Carbazole 10 u µg/l NBCJOl 
REF009 117/02 1:30:00PM 218-01-9 Chrysene 10 u µg/l NBCJOl 
REF009 1/7/02 l:30:00PM 53-70-3 Dibenzo{a,h)anthracene 10 u µg/l NBCJOl 
REF009 1n102 1:30:00PM 132-64-9 Dibenzofuran 10 u µg/l NBCJOl 
REF009 1/7/02 1:30:00PM 84-66-2 Diethylphthalate 10 u µg/l NBCJOl 
REF009 1/7/02 1:30:00PM 131-11-3 Dimethylphthalate IO u µgll NBCJOl 
REF009 117/02 1:30:00PM 84-74-2 Di-n-butylphthalate 0.55 J µgll NBCJOl 
REF009 117102 1:30:00PM 117-84-0 Di-n-octylphthalate lO u µg!l NBCJOI 
REF009 1/7/02 1:30:00PM 206-44-0 Fluoranthene 10 u µg/I NBCJOl 



Storm Water Effiuent Analytical_ .. ta for Reference Concentrations 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 

REF009 l/7/02 1:30:00PM 86-73-7 Fluorene IO u µgll NBCJOl 
REF009 1n102 1:30:00PM 118-74-1 Hexachlorobenzene 10 u µgll NBCJOI 
REF009 117/02 1:30:00PM 87-68-3 Hexachlorobutadiene 10 u µg/I NBCJOI 
REF009 117102 1:30:00PM 77-47-4 Hexachlorocyc]opentadiene IO u µgll NBCJOl 
REF009 1/7/02 1:30:00PM 67-72-1 Hexachloroethane IO u µgll NBCJOl 
REF009 1/7/02 l:30:00PM 193-39-5 Indeno( l,2,3-cd)pyrene 10 u µg/l NBCJOl 
REF009 l/7/02 1:30:00PM 78-59-1 Isophorone 10 u µg/l NBCJOl 
REF009 1/7/02 1:30:00PM 91-20-3 Naphthalene 10 u µg/l NBCJOI 
REF009 117/02 1:30:00PM 98-95-3 Nitrobenzene IO u µgll NBCJOl 
REF009 1/7/02 1:30:00PM 621-64-7 n-Nitrosodi-n-propylamine 10 u µgll NBCJOl 
REF009 117/02 1:30:00PM 86-30-6 N-Nitrosodiphenylami ne 10 u µg/I NBCJ01 
REF009 lnt02 1:30:00PM 87-86-5 Pentachlorophenol 50 u µg/1 NBCJOI 
REF009 117102 1:30:00PM 85-01-8 Phenanthrene IO u µgll NBCJOI 
REF009 1/7/02 1:30:00PM 108-95-2 Phenol IO u µg/I NBCJOl 
REF009 1/7/02 !:30:00PM 129-00-0 Pyrene IO u µg/l NBCJOl 
REF009 117/02 1:30:00PM 57-12-5 Cyanide, Total 10 u µg/l NBCJOl 
REFOlO 1125/02 1:55:00PM E-10242 Salinity 2 u ppt NBCJ03 
REFOIO 1125/02 1:55:00 PM 7429-90-5 Aluminum 1100 µg/I NBCJ03 
REFOIO 1/25/02 1:55:00 PM 7440-36-0 Antimony 3.8 u 11gll NBCJ03 
REFOIO 1125/02 1:55:00 PM 7440-38-2 Arsenic 2.7 u µg/I NBCJ03 
REFOlO 1/25/02 1:55:00PM 7440-39-3 Barium 21 µ,g/I NBCJ03 
REFOlO 1125/02 l:55:00PM 7440-41-7 Beryllium 0.3 u µg!I NB003 
REFOIO l/25/02 1:55:00PM 7440-43-9 Cadmium 0.5 u µg/l NBCJ03 
REFOIO 1/25/02 1:55:00PM 7440-70-2 Calcium 18000 µg/I NBCJ03 
REFOIO 1/25/02 1:55:00PM 7440-47-3 Chromium 2.9 J µgll NBCJ03 
REFOlO 1/25/02 1:55:00PM 7440-48-4 Cobalt 0.8 u µg/l NBCJ03 
REFOlO 1/25/02 1:55:00PM 7440-50-8 Copper 40 11gll NBCJ03 
REFOlO 1/25/02 1:55:00 PM 7439-89-6 Iron 4000 µgll NBCJ03 
REFOIO l/25/02 1:55:00 PM 7439-92-l Lead 15 µg/I NBCJ03 
REFOIO l/25/02 1:55:00PM 7439-95-4 Magnesium 14000 µg/l NBCJ03 
REFOlO 1/25/02 1:55:00PM 7439-96-5 Manganese 80 µgll NBCJ03 
REFOIO 1/25/02 l:55:00PM 7440-02-0 Nickel 1.7 J p.g/I NBCJ03 
REFOIO l/25/02 l:55:00PM 7440-09-7 Potassium 6200 µg/1 NBCJ03 
REFOIO l/25/02 1:55:00PM 7782-49-2 Selenium 4.9 u 11gll NBCJ03 
REFOIO 1/25/02 l:55:00PM 7440-22-4 Silver 1.4 u 11g/I NBCJ03 
REFOlO l/25/02 1:55:00PM 7440-23-5 Sodium 100000 µgll NBCJ03 
REFOlO 1125102 1:55:00PM 7440-28-0 Thallium 6.3 u µ,g/l NBCJ03 
REFOIO 1125102 1:55:00PM 7440-31-5 Tin 4.1 u µgll NBCJ03 



Storm Water Effiuent Analytical ... ..tta for Reference Concentrations 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CAS 1''lTMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 

REFOlO 1/25/02 1:55:00 PM 7440-62-2 Vanadium 6.2 J µg/I NBCJ03 
REFOlO 1/25/02 1:55:00 PM 7440-66-6 Zinc 120 J µgll NBCJ03 
REFOlO 1/25/02 1:55:00 PM 7439-97-6 Mercury 0.1 UJ µg/I NBCJ03 
REFOlO 1125102 1:55:00 PM 72-54-8 4,4'-DDD 0.1 UJ µg/I NBCJ03 
REFOIO 1/25/02 1:55:00PM 72-55-9 4,4'-DDE 0.1 UJ µg/I NBCJ03 
REFOlO 1/25/02 1:55:00PM 50-29-3 4,4'-DDT O.l UJ µg/l NBCJ03 
REFOlO 1/25/02 1:55:00PM 309-00-2 Aldrin 0.05 UJ µg/1 NBCJ03 
REFOIO l/25/02 1:55:00 PM 319-84-6 alpha-BHC 0.05 UJ /J.g/l NBCJ03 
REFOIO 1/25/02 1:55:00PM 5103-71-9 alpha-Chlordane 0.05 UJ µg/I NBCJ03 
REFOIO 1125102 1:55:00PM 319-85-7 beta-BHC 0.05 UJ µg/I NBCJ03 
REF010 1/25/02 1:55:00PM 57-74-9 Chlordane (technical) 0.5 UJ µg/l NBCJ03 
REFOJO 1/25/02 1:55:00PM 319-86-8 delta-BHC 0.05 UJ µgll f'.13CJ03 
REFOlO 1/25/02 1:55:00 PM 60-57-1 Dieldrin 0.1 UJ µgll :r.mc103 
REFOlO 1125/02 1:55:00PM 959-98-8 Endosulfan I 0.05 UJ µg/I NBCJ03 
REFOlO 1/25/02 l:55:00PM 33213-65-9 Endosulfan II 0.1 UJ µg!I NBCJ03 
REFOJO l/25/02 1:55:00 PM 1031-07-8 Endosulfan sulfate 0.1 UJ µgll NBCJ03 
REFOlO 1125102 1:55:00 PM 72-20-8 Endrin 0.1 UJ µg/I NBCJ03 
REFOIO 1/25/02 1:55:00PM 7421-93-4 Endrin aldehyde 0.1 UJ µg/l NBCJ03 
REFOIO 1125102 1:55:00 PM 53494-70-5 Endrin ketone 0.1 LU µg/I NBCJ03 
REFOIO 1125/02 1:55:00PM 58-89-9 gamma-BHC (Lindane) 0.05 UJ µg/I NBCJ03 
REFOlO 1/25/02 1:55:00PM 5103-74-2 gamma-Chlordane 0.05 UJ µg/I NBCJ03 
REFOIO 1/25/02 1:55:00PM 76-44-8 Heptachlor 0.05 UJ µg/I NBCJ03 
REFOlO 1/25/02 1:55:00PM 1024-57-3 Heptachlor epoxide 0.05 UJ µg/1 NBCJ03 
REFOlO 1/25/02 1:55:00PM 72-43-5 Methoxychlor 0.5 UJ µgll NBCJ03 
REFOlO 1/25/02 1:55:00PM 8001-35-2 Toxaphene 5 UJ µgll NBCJ03 
REFOlO 1/25/02 1:55:00PM 12674-11-2 Aroclor-1016 l UJ µg/I NBCJ03 
REFOIO 1125/02 1:55:00PM 11104-28-2 Aroclor-1221 2 UJ µgll NBCJ03 
REFOIO I/25/02 1:55:00PM 11141-16-5 Aroclor-1232 UJ µgll NBCJ03 
REF010 1/25/02 1:55:00PM 53469-21-9 Aroclor-1242 1 UJ µg/I NBCJ03 
REFOIO 1/25/02 1:55:00PM 12672-29-6 Aroclor-1248 l UJ µ.g/1 NBCJ03 
REFOlO 1/25/02 1:55:00PM 11097-69-1 Aroclor-1254 l UJ µ.g/l NBCJ03 
REFOIO 1/25/02 1:55:00PM 11096-82-5 Aroclor-1260 I UJ µg/1 NBCJ03 
REFOlO 1/25/02 1:55:00PM 120-82-I 1,2,4-Trichlorobenzene 10 u µ.g/I NBCJ03 
REFOIO 1125102 l:55:00PM 95-50-1 1,2-Dichlorobenzene 10 u µ.g/I NBCJ03 
REFOIO 1/25/02 1:55:00 PM 541-73-1 1,3-Dichlorobenzene 10 u µ.g/1 NBCJ03 
REFOIO 1/25/02 1:55:00PM 106-46-7 1,4-Dichlorobenzene 10 u µ.gll NBCJ03 

REFOIO 1/25/02 1:55:00 PM 108-60-1 
2,2'-0xybis(l-chloropropane) 

10 u µg/1 NBCJ03 [bis(2-Chloroisopropyl )ether] 



Storm Water Effluent Analytical . .da for Reference Concentrations 

VALlDATION 
SAMPLE ID DA TE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 

REFOlO 1125/02 1:55:00PM 95-95-4 2,4,5-Trichlorophenol lO u µgll NBCJ03 
REFOIO 1/25/02 1:55:00PM 88-06-2 2,4,6-Trichlorophenol 10 u µgll NBCJ03 
REFOlO l/25/02 1:55:00PM 120-83-2 2,4-Dichlorophenol 10 u µgll NBCJ03 
REFOlO l/25/02 1:55:00PM 105-67-9 2 ,4-Dimethylphenol 10 u µg/l NBCJ03 
REFOIO 1/25/02 1:55:00PM 51-28-5 2,4-Dinitrophenol 50 u µgll NBCJ03 
REFOlO 1125/02 1:55:00PM 121-14-2 2,4-Dinitrotoluene 10 u µg/I NBCJ03 
REFOlO 1125/02 1:55:00 PM 606-20-2 2,6-Dinitrotoluene 10 u µg/I NBCJ03 
REFOIO 1125102 1:55:00PM 91-58-7 2-Chloronaphthalene 10 u µg/I NBCJ03 
REFOIO 1/25/02 1:55:00PM 95-57-8 2-Chlorophenol 10 u µg/1 NBCJ03 
REFOIO 1/25/02 1:55:00 PM 534-52-1 2-Methyl-4,6-dinitrophenol 50 u µg/l NBCJ03 
REFOlO 1125102 1:55:00 PM 91-57-6 2-Methylnaphthalene lO u µgll NBCJ03 
REFOlO 1125/02 1:55:00 PM 95-48-7 2-Methylphenol {o-Cresol) 10 u µgll NBCJ03 
REFOlO 1/25/02 l:55:00PM 88-74-4 2-Nitroaniline so u µgll NBCJ03 
REFOlO 1/25/02 1:55:00PM 88-75-5 2-Nitrophenol 10 u µg/1 NBCJ03 
REFOIO l/25/02 1:55:00PM 106-44-5 3&4-Methylphenol (m&p-cresol) 10 u µg/l .KBCJ03 
REFOIO l/25/02 1:55:00PM 91-94-1 3,3'-Dichlorobenzidine 20 u µgll NBCJ03 
REFOlO l/25/02 1:55:00PM 99-09-2 3-Nitroaniline 50 u µg/I NBCJ03 
REFOIO l/25/02 1:55:00PM 101-55-3 4-Bromophenylphenyl ether 10 u µgll NBCJ03 
REFOIO 1125102 1:55:00PM 59-50-7 4-Chloro-3-methylphenol 10 u µgll NBCJ03 
REFOlO 1125102 1:55:00PM 106-47-8 4-Chloroaniline 20 u µgll NBCJ03 
REFOlO 1/25/02 l:55:00PM 7005-72-3 4-Chloropheny !phenyl ether 10 u µgll NBCJ03 
REFOIO 1/25/02 1:55:00PM 100-01-6 4-Nitroaniline 50 u µg/I NBCJ03 
REFOlO 1/25/02 1:55:00PM 100-02-7 4-Nitrophenol 50 u µg/1 NBCJ03 
REFOlO 1125/02 1:55:00PM 83-32-9 Acenaphthene 10 u µg/1 NBCJ03 
REFOIO I/25102 1:55:00PM 208-96-8 Acenaphthylene 10 u µgl\ NBCJ03 
REFOIO 1125102 1:55:00PM 120-12-7 Anthracene 10 u µgll NBCJ03 
REFOIO 1/25/02 1:55:00PM 56-55-3 Benzo( a )anthracene IO u µgll NBCJ03 
REFOlO 1125/02 1:55:00PM 50-32-8 Benzo(a)pyrene IO u µg/I NBCJ03 
REFOlO 1125102 1:55:00PM 205-99-2 Benzo(b )fluoranthene ID u µg/I NBCJ03 
REFOIO 1125102 1:55:00PM 191-24-2 Benzo(g,h,i)perylene 10 u µg/I NBCJ03 
REFOIO 1/25/02 1:55:00 PM 207-08-9 Benzo(k)fluoranthene 10 u µgll NBCJ03 
REFOIO 1/25/02 1:55:00PM 111-91-1 bis(2-Chloroethoxy)methane 10 u µgl\ NBCJ03 
REFOIO 1125102 1:55:00PM 111-44-4 bis(2-Chloroethyl)ether 10 u µgll NBCJ03 
REFOIO 1125/02 1:55:00PM 117-81-7 bis(2-Ethylhexyl)phthalate 10 u µgll NBCJ03 
REFOIO 1/25/02 1:55:00PM 85-68-7 Butylbenzylphthalate 0.54 J µgll NBCJ03 
REFOlO 1125/02 1:55:00 PM 86-74-8 Carbazole IO u µgll NBCJ03 
REFOlO 1/25/02 1:55:00PM 218-01-9 Chrysene 10 u µgll NBCJ03 
REFOlO 1125/02 1:55:00PM 53-70-3 Dibenzo( a,h)anthracene 10 u µg/I NBCJ03 



Storm Water Emuent Analytical uata for Reference Concentrations 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 

REFOlO 1/25/02 1:55:00 PM 132-64-9 Dibenzofuran lO u µgll NBCJ03 
REFOIO 1/25/02 1:55:00PM 84-66-2 Diethylphthalate 10 u µg/I NBCJ03 
REFOIO 1/25/02 1:55:00PM 131-11-3 Dimethylphthalate 10 u µg/1 NBCJ03 
REFOlO l/25/02 1:55:00 PM 84-74-2 Di-n-butylphthalate IO u µg/I NBCJ03 
REFOlO l/25/02 1:55:00 PM ll7-84-0 Di-n-octylphthaJate IO u µgll NBCJ03 
REFOIO 1125/02 1:55:00 PM 206-44-0 Fluoranthene IO u µg/I NBCJ03 
REFOlO 1/25/02 1:55:00PM 86-73-7 Fluorene IO u µgit NBCJ03 
REFOlO 1/25/02 1:55:00PM 118-74-1 Hexachlorobenzene IO u µg/I NBCJ03 
REFOIO 1125/02 1:55:00PM 87-68-3 Hexachlorobutadiene IO u µg/I NBCJ03 
REFOIO 1/25/02 1:55:00PM 77-47-4 Hexachlorocyclopentadiene IO u µgit NBCJ03 
REFOIO 1/25/02 1:55:00 PM 67-72-1 Hexachloroethane IO u µg/I NBCJ03 
REFOIO 1/25/02 1:55:00PM 193-39-5 Indeno( 1,2,3-cd )pyrene IO u µg/l NBCJ03 
REFOIO 1125/02 1:55:00PM 78-59-1 Isophorone IO u µg/l NBCJ03 
REFOIO 1125/02 1:55:00 PM 91-20-3 Naphthalene IO u µgll NBCJ03 
REFOIO 1/25/02 1:55:00PM 98-95-3 Nitrobenzene IO u µgll NBCJ03 
REFOIO 1/25/02 l:55:00PM 621-64-7 n-Nitrosodi-n-propylamine IO u µgll NBCJ03 
REFOIO 1/25/02 1:55:00 PM 86-30-6 N-Nitrosodiphenylamine 10 u µ.gll NBCJ03 
REI;OIO 1125/02 1:55:00PM 87-86-5 Pentachlorophenol 50 u µ.gll NBCJ03 
REFOlO 1125/02 1:55:00PM 85-01-8 Phenanthrene 10 u µg/l NBCJ03 
REFOlO 1/25/02 1:55:00PM 108-95-2 Phenol 10 u µgll NBCJ03 
REFOIO 1/25/02 1:55:00 PM 129-00-0 Pyrene 10 u µgll NBCJ03 
REFOlO 1125/02 1:55:00 PM 57-12-5 Cyanide, Total 10 u µgll NBCJ03 
REFOll 217/02 9:30:00AM E-I0242 Salinity 2 u ppt NBCJ04 
REFOll 217/02 9:30:00AM 7429-90-5 Aluminum 1300 µg/l NBCJ04 
REFOll 217/02 9:30:00AM 7440-36-0 Antimony 20 u µgll NBCJ04 
REFOll 217/02 9:30:00AM 7440-38-2 Arsenic IO u µgll NBCJ04 
REFOll 217/02 9:30:00AM 7440-39-3 Barium 28 µgll NBCJ04 
REFOll 217102 9:30:00AM 7440-41-7 Beryllium 4 u µgll NBCJ04 
REFOll 217/02 9:30:00AM 7440-43-9 Cadmium 5 u µ,g/l NBCJ04 
REFOll 217/02 9:30:00AM 7440-70-2 Calcium 44000 µ,g/l NBCJ04 
REFOll 217102 9:30:00AM 7440-47-3 Chromium 21 µgll NBCJ04 
REFOll 2/7102 9:30:00AM 7440-48-4 Cobalt IO u µgit NBCJ04 
REFOll 217/02 9:30:00AM 7440-50-8 Copper IO J µgll NBCJ04 
REFOll 217/02 9:30:00AM 7439-89-6 Iron 1700 µg/l NBCJ04 
REFOll 217/02 9:30:00AM 7439-92-1 Lead 13 µgll NBCJ04 
REFOll 217/02 9:30:00AM 7439-95-4 Magnesium 27000 µg/l NBCJ04 
REFOll 217/02 9:30:00AM 7439-96-5 Manganese 36 µgll NBCJ04 
REFOll 217/02 9:30:00AM 7440-02-0 Nickel 2.3 J µg/1 NBCJ04 



Storm Water Effluent Analytkal ...... da for Reference Concentrations 

VALIDATION 
SAMPLE ID DA TE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 

REFOll 217/02 9:30:00AM 7440-09-7 Potassium 17000 µg/I NBCJ04 
REFOil 217/02 9:30:00AM 7782-49-2 Selenium 10 u µg/I NBCJ04 
REFOll 2n102 9:30:00AM 7440-22-4 Silver 10 u µgll NBCJ04 
REFOll 2n102 9:30:00AM 7440-23-5 Sodium 250000 µgll NBCJ04 
REFOll 217/02 9:30:00AM 7440-28-0 Thallium 10 u µg/I NBCJ04 
REFOll 217/02 9:30:00AM 7440-31-5 Tin 50 u µg/I NBCJ04 
REFOll 217/02 9:30:00AM 7440-62-2 Vanadium 5.9 J µg/I NBCJ04 
REFOll 2n102 9:30:00AM 7440-66-6 Zinc 85 µ.g/I NBCJ04 
REFOll 217/02 9:30:00AM 7439-97-6 Mercury 0.1 u µ.g/I NBCJ04 
REFOll 217/02 9:30:00AM 72-54-8 4A'-DDD 0.1 UJ µg/l NBCJ04 
REFOll 2n102 9:30:00AM 72-55-9 4A'-DDE 0.1 UJ µgll NBCJ04 
REFOll 217/02 9:30:00AM 50-29-3 4.4'-DDT 0.1 UJ µgll NBCJ04 
REFOll 217/02 9:30:00AM 309-00-2 Aldrin 0.05 UJ µg/I NBCJ04 
REFOll 217/02 9:30:00AM 319-84-6 alpha-BBC 0.05 UJ µgll NBCJ04 
REFOll 217/02 9:30:00AM 5103-71-9 alpha-Chlordane 0.05 UJ µgll NBCJ04 
REFOll 2n102 9:30:00AM 319-85-7 beta-BBC 0.05 UJ µg/l NBCJ04 
REFOll 217/02 9:30:00AM 57-74-9 Chlordane (technical) 0.5 UJ /Lg/I NBCJ04 
REFOll 217/02 9:30:00AM 319-86-8 delta-BBC 0.05 UJ /Lg/I NBCJ04 
REFOll 217/02 9:30:00AM 60-57-1 Dieldrin 0.1 UJ µgll NBCJ04 
REFOll 217/02 9:30:00 AM 959-98-8 Endosulfan I 0.05 UJ µg/I NBCJ04 
REFOll 217/02 9:30:00AM 33213-65-9 Endosulfan II 0.1 UJ µgll NBCJ04 
REFOll 2/7/02 9:30:00AM 1031-07-8 Endosulfan sulfate 0.1 UJ µgll NBCJ04 
REFOll 217/02 9:30:00AM 72-20-8 Endrin 0.1 UJ µ.g/I NBCJ04 
REFOl l 217/02 9:30:00AM 7421-93-4 Endrin aldehyde 0.1 UJ µg/I NBCJ04 
REFOll 217/02 9:30:00AM 53494-70-5 Endrin ketone 0.1 UJ µ.g/I NBCJ04 
REFOll 217/02 9:30:00AM 58-89-9 gamma-BBC (Lindane) 0.05 UJ µgll NBCJ04 
REFOll 217/02 9:30:00AM 5103-74-2 gamma-Chlordane 0.05 UJ µg/I NBCJ04 
REFOll 217/02 9:30:00AM 76-44-8 Heptachlor 0.05 UJ µ.g/I NBCJ04 
REFOll 217/02 9:30:00AM 1024-57-3 Beptachlor epoxide 0.05 UJ µg/I NBCJ04 
REFOll 217/02 9:30:00AM 72-43-5 Methoxychlor 0.5 UJ µgll NBCJ04 
REFOll 2/7/02 9:30:00AM 8001-35-2 Toxaphene 5 UJ l!g/I NBCJ04 
REFOll 217/02 9:30:00AM 12674-11-2 Aroclor-1016 1 UJ µg/I NBCJ04 
REFOll 217/02 9:30:00AM 11104-28-2 Aroclor-1221 2 UJ µgll NBCJ04 
REFOll 2mo2 9:30:00AM 11141-16-5 Aroclor-1232 UJ µgll NBCJ04 
REFOll 217/02 9:30:00AM 53469-21-9 Aroclor-1242 UJ µgll NBCJ04 
REFOll 217/02 9:30:00AM 12672-29-6 Aroclor-1248 UJ µg/I NBCJ04 
REFOll 217/02 9:30:00AM 11097-69-1 Aroclor-1254 l UJ µ.gll NBCJ04 
REFOll 217/02 9:30:00AM 11096-82-5 Aroclor-1260 1 UJ µ.gll NBCJ04 



Storm Water Effluent Analytica. ..ta for Reference Concentrations 

VALIDATION 
SAMPLE ID DA TE SAMPLED TIME SAMPLED CAS NlT.MBER COMPOUND NAME RESULT guALIFIER UNITS SDGNUMBER 

REFOll 2n102 9:30:00AM 120-82-1 1.2,4-Trichlorobenzene IO u µg/l NBCJ04 
REFOll 217/02 9:30:00AM 95-50-1 1,2-Dich1orobenzene 10 u µgll ~'BCJ04 
REFOll 217/02 9:30:00AM 541-73-1 1,3-Dichlorobenzene 10 u µgll NBCJ04 
REFOl I 2/7/02 9:30:00AM 106-46-7 1,4-Dichlorobenzene 10 u µg/I NBCJ04 

REFOll 217/02 9:30:00AM 108-60-1 
2,2'-0xybis( 1-chloropropane) 

10 u µgll NBCJ04 [bis(2-Chloroisopropy ])ether] 
REFOll 217102 9:30:00AM 95-95-4 2,4,5-Trichlorophenol 10 u µgll NBCJ04 
REFOll 217/02 9:30:00AM 88-06-2 2,4,6-Trichlorophenol 10 u µgll NBCJ04 
REFOll 2/7/02 9:30:00AM 120-83-2 2,4-Dichlorophenot 10 u µg/I NBCJ04 
REFOll 2/7/02 9:30:00AM 105-67-9 2,4-Dimethylphenol 10 u µg!I NBCJ04 
REFOll 217102 9:30:00AM 51-28-5 2 ,4-Dinitrophenol 50 u µg/I NBCJ04 
REFOll 2nt02 9:30:00AM 121-14-2 2,4-Dinitrotoluene 10 u µg/I NBCJ04 
REFOll 217/02 9:30:00AM 606-20-2 2,6-Dinitrotoluene 10 u µg/I NBCJ04 
REFOll 2n102 9:30:00AM 91-58-7 2-Chloronaphthalene IO u µgll NBCJ04 
REFOll 217/02 9:30:00AM 95-57-8 2-Chlorophenol IO u µg/l NBCJ04 
REFOll 217/02 9:30:00AM 534-52-1 2-Methyl-4,6-dinitrophenol 50 u µgll NBCJ04 
REFOll 217/02 9:30:00AM 91-57-6 2-Methylnaphthalene 10 u µg/l NBCJ04 
REFOll 2/7/02 9:30:00AM 95-48-7 2-Methylphenol (o-Cresol) 10 u µg/l NBCJ04 
REFOll 217102 9:30:00AM 88-74-4 2-Nitroaniline 50 u µgll NBCJ04 
REFOI l 217102 9:30:00AM 88-75-5 2-Nitrophenol IO u µg/I NBCJ04 
REFOll 2/7/02 9:30:00AM 106-44-5 3&4-Methylphenol (m&p-cresol) 10 u µgll NBCJ04 
REFOll 211102 9:30:00AM 91-94-1 3 ,3 '-Dichlorobenzidine 20 u µgll NBCJ04 
REFOll 2/7/02 9:30:00AM 99-09-2 3-Nitroaniline 50 u µgll NBCJ04 
REFOll 217102 9:30:00AM 101-55-3 4-Bromophenylphenyl ether 10 u µgll NBCJ04 
REFOll 217/02 9:30:00AM 59-50-7 4-Chloro-3-methylphenol 10 u µgll NBCJ04 
REFOll 217/02 9:30:00AM 106-47-8 4-Chloroaniline 20 u µ.gll NBCJ04 
REFOll 217102 9:30:00AM 7005-72-3 4-Chlorophenylphenyl ether 10 u µgll NBCJ04 
REFOII 217/02 9:30:00AM 100-01-6 4-Nitroanili ne 50 u µg/I NBCJ04 
REFOll 217/02 9:30:00AM 100-02-7 4-Nitrophenol 50 u µg/1 NBCJ04 
REFOll 217/02 9:30:00AM 83-32-9 Acenaphthene 10 u µg!I NBCJ04 
REFOil 217/02 9:30:00AM 208-96-8 Acenaphthylene IO u µg/l NBCJ04 
REFOll 217102 9:30:00AM 120-12-7 Anthracene 10 u µg/I NBCJ04 
REFOll 217/02 9:30:00AM 56-55-3 Benzo( a)anthracene 10 u µg/I NBCJ04 
REFOll 217102 9:30:00AM 50-32-8 Benzo( a)pyrene 10 u µgll NBCJ04 
REFOll 2n102 9:30:00AM 205-99-2 Benzo(b )fluoranthene 10 u µgll NBCJ04 
REFOll 2/7/02 9:30:00AM 191-24-2 Benzo(g,h,i)perylene 10 u µg/l NBCJ04 
REFOll 2/7/02 9:30:00AM 207-08-9 Benzo(k)fluoranthene 10 u µg/l NBCJ04 
REFOll 217/02 9:30:00AM 111-91-1 bis(2-Chloroethox y )methane IO u µg/1 NBCJ04 



Storm Water Effiuent Analytica1 "'ta for Reference Concentrations 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPJ,ED CASNUMBER COMPOUND NAME RESULT 2UALIFIER UNITS SDGNUMBER 

REFOll 217/02 9:30:00AM 111-44-4 bis(2-Chloroethyl)ether 10 u µ.g/1 NBCJ04 
REFOI l 2mo2 9:30:00AM ll 7-81-7 bis(2-EthyJhexyl)phthalate 0.63 J µ.g/1 NBCJ04 
REFOll 2mo2 9:30:00AM 85-68-7 Butylbenzylphthalate 10 u µgll NBCJ04 
REFOII 217/02 9:30:00AM 86-74-8 Carbazole lO u µgll NBCJ04 
REFOll 217102 9:30:00AM 218-01-9 Chrysene lO u µgll NBCJ04 
REFOll 217102 9:30:00AM 53-70-3 Dibenzo( a,h )anthracene 10 u µgll NBCJ04 
REFOll 217102 9:30:00AM 132-64-9 Dibenzofuran 10 u µ.g/1 NBCJ04 
REFOll 217/02 9:30:00AM 84-66-2 Diethylphthalate IO u µ.g/I NBCJ04 
REFOll 217/02 9:30:00AM 131-11-3 Dimethylphthalate IO u µgll NBCJ04 
REFOll 2/7/02 9:30:00AM 84-74-2 Di-n-butylphthalate 10 u µgll NBCJ04 
REFOll 217102 9:30:00AM 117-84-0 Di-n-octylph lhal ate 10 u µgll NBCJ04 
REFOll 217102 9:30:00AM 206-44-0 Fluoranthene 10 u µgll NBCJ04 
REFOll 217102 9:30:00AM 86-73-7 Fluorene 10 u µ.gll NBCJ04 
REFOll 2/7/02 9:30:00AM 118-74-1 Hexachlorobenzene IO u µgll NBCJ04 
REFOll 2mo2 9:30:00AM 87-68-3 Hexachlorobutadiene lO u µgll NBCJ04 
REFOl l 217/02 9:30:00 AM 77-47-4 Hexachlorocyclopentadiene 10 u µgll NBCJ04 
REF011 2/7/02 9:30:00AM 67-72-1 Hexachloroethane 10 u µgll NBCJ04 
REFOll 2/7/02 9:30:00AM 193-39-5 Indeno( l ,2,3-cd)pyrene 10 u µgll NBCJ04 
REFOll 217102 9:30:00 AM 78-59-1 Isophorone lO u µgll NBCJ04 
REFOll 2mo2 9:30:00AM 91-20-3 Naphthalene 10 u µgll NBCJ04 
REFOll 217/02 9:30:00AM 98-95-3 Nitrobenzene 10 u µgll NBCJ04 
REFOll 2/7/02 9:30:00AM 621-64-7 n-Nitrosodi-n-propylamine 10 u µgll NBCJ04 
REFOll 217102 9:30:00AM 86-30-6 N-Nitrosodipheny1arnine 10 u µ.g/1 NBCJ04 
REFOll 217102 9:30:00AM 87-86-5 Pentachlorophenol 50 u µgll NBCJ04 
REFOll 217102 9:30:00AM 85-0l-8 Phenanthrene lO u µgll NBCJ04 
REFOil 217/02 9:30:00AM 108-95-2 Phenol LO u µgll NBCJ04 
REFOll 217/02 9:30:00AM 129-00-0 Pyrene 10 u µgll NBCJ04 
REFOll 2/7/02 9:30:00AM 57-12-5 Cyanide, Total IO u µgll NBCJ04 
REFOllD 2n102 9:30:00AM E-10242 Salinity 2 u ppt NBCJ04 
REFOIID 217102 9:30:00AM 7429-90-5 Aluminum 1200 µg/l NBCJ04 
REFOllD 217102 9:30:00AM 7440-36-0 Antimony 20 u µ.gll NBCJ04 
REFOllD 2/7/02 9:30:00AM 7440-38-2 Arsenic 10 u µ.gll NBCJ04 
REFOllD 217102 9:30:00AM 7440-39-3 Barium 29 µgll NBCJ04 
REFOllD 217102 9:30:00AM 7440-41-7 Beryllium 0.1 J µgll NBCJ04 
REFOllD 217102 9:30:00AM 7440-43-9 Cadmium 5 u µg/l NBCJ04 
REFOl lD 2/7/02 9:30:00AM 7440-70-2 Calcium 45000 µgit NBCJ04 
REFOIID 2/7/02 9:30:00 AM 7440-47-3 Chromium 20 µgll NBCJ04 
REFOllD 217102 9:30:00AM 7440-48-4 Cobalt 10 u µgll NRCJ04 



Storm Water Effiuent Analytica. ..sta for Reference Concentrations 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER L'NITS SDGNUMBER 

REFOllD 217/02 9:30:00 AM 7440-50-8 Copper 9.7 J µg/1 NBCJ04 
REFOllD 217/02 9:30:00 AM 7439-89-6 Iron 1600 µg/l NBCJ04 
REFO! ID 217/02 9:30:00AM 7439-92-1 Lead 11 µg/I NBCJ04 
REFOllD 217/02 9:30:00 AM 7439-95-4 Magnesium 27000 µg/I NBCJ04 
REFOI ID 217102 9:30:00 AM 7439-96-5 Manganese 37 µgll NBCJ04 
REFOllD 217/02 9:30:00AM 7440-02-0 Nickel 2.8 J µg!I NBCJ04 
REFOllD 217/02 9:30:00AM 7440-09-7 Potassium 17000 µg!I NBCJ04 
REFOllD 217/02 9:30:00AM 7782-49-2 Selenium IO u µgll NBCJ04 
REFOllD 217102 9:30:00AM 7440-22-4 Silver lO u µgll NBCJ04 
REFOllD 217/02 9:30:00AM 7440-23-5 Sodium 250000 µ.g/I NBCJ04 
REFOllD 217/02 9:30:00AM 7440-28-0 Thallium 10 u µ.g/I NBCJ04 
REFOIID 217/02 9:30:00 AM 7440-31-5 Tin 50 u µ.g/I NBCJ04 
REFOllD 2/7/02 9:30:00 AM 7440-62-2 Vanadium 5.8 J µg/I NBCJ04 
REFOllD 217/02 9:30:00AM 7440-66-6 Zinc 86 µg/I NBCJ04 
REFOllD 217/02 9:30:00 A.\1 7439-97-6 Mercury 0.1 u µg/l NBCJ04 
REFOllD 2mo2 9:30:00 AM 72-54-8 4,4'-DDD 0.1 UJ µgll NBCJ04 
REFOllD 217102 9:30:00 AM 72-55-9 4,4'-DDE 0.1 UJ µgll NBCJ04 
REFOllD 217/02 9:30:00 AM 50-29-3 4,4'-DDT 0.1 UJ µg/I NBCJ04 
REFOllD 217/02 9:30:00 AM 309-00-2 Aldrin 0.05 UJ µgll NBCJ04 
RE.FOllD 2/7/02 9:30:00AM 319-84-6 alpha-BHC 0.05 UJ µgll NBCJ04 
REFOllD 217/02 9:30:00 AM 5103-71-9 alpha-Chlordane 0.05 UJ µgll NBCJ04 
REFOllD 2/7/02 9:30:00AM 319-85-7 beta-BHC 0.05 UJ µ.g/I NBCJ04 
REFOllD 2/7/02 9:30:00AM 57-74-9 Chlordane (technical) 0.5 UJ µgit NBCJ04 
REFOl lD 2/7/02 9:30:00 AM 319-86-8 delta-BHC 0.05 UJ µgll NBCJ04 
REFOllD 217/02 9:30:00AM 60-57-l Dieldrin 0.1 UJ µg/l NBCJ04 
REFOI lD 2/7/02 9:30:00AM 959-98-8 Endosulfan I 0.05 UJ µg/I NBCJ04 
REFOllD 217/02 9:30:00AM 33213-65-9 Endosulfan II 0.1 UJ µgll NBCJ04 
REFOllD 217/02 9:30:00AM 1031-07-8 Endosulfan sulfate 0.1 UJ µgll NBCJ04 
REFOl lD 217/02 9:30:00AM 72-20-8 Endrin 0.1 UJ µg/I NBCJ04 
REFOllD 2/7/02 9:30:00.AM 7421-93-4 Endrin aldehyde 0.1 UJ µgll NBCJ04 
REf<\H lD 217/02 9:30:00AM 53494-70-5 Endrin ketone 0.1 UJ µgll NBCJ04 
REFOllD 217/02 9:30:00AM 58-89-9 gamma-BHC (Lindane) 0.014 J µ.git NBCJ04 
REFOilD 217/02 9:30:00AM 5103-74-2 gamma-Chlordane 0.05 UJ µ.g/I NBCJ04 
REFOllD 2/7102 9:30:00AM 76-44-8 Heptachlor 0.05 UJ µg/l NBCJ04 
REFOl lD 217/02 9:30:00AM 1024-57-3 Heptachlor epoxide 0.05 UJ µgll NBCJ04 
REFOllD 217102 9:30:00.AM 72-43-5 Methoxychlor 0.5 UJ µgll 1'.1BC'J04 
REFOllD 217/02 9:30:00AM 8001-35-2 Toxaphene 5 UJ µgll NBCJ04 
REFOllD 2/7102 9:30:00.AM 12674-11-2 Aroclor-1016 UJ µgll NBCJ04 



Storm Water Effiuent Analytica. _ ata for Reference Concentrations 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 

REFOllD 2/7/02 9:30:00AM 11104-28-2 Aroclor-1221 2 UJ µgll NBCJ04 
REFOllD 2/7/02 9:30:00 AM 11141-16-5 Aroclor-1232 UJ µgll NBCJ04 
REFOilD 2/7/02 9:30:00 AM 53469-21-9 Aroclor-1242 UJ µg/l NBCJ04 
REFOllD 2/7/02 9:30:00 AM 12672-29-6 Aroclor-1248 UJ µg!l NBCJ04 
REFOllD 2/7/02 9:30:00 AM 11097-69-1 Aroclor-1254 UJ µgll NBCJ04 
REFOllD 2/7/02 9:30:00AM 11096-82-5 Aroclor-1260 l UJ µgll NBCJ04 
REFOllD 217/02 9:30:00 AM 120-82-1 1,2,4-Trichlorobenzene LO u µgll NBCJ04 
REFOllD 217/02 9:30:00AM 95-50-1 1,2-Dichlorobenzene 10 u µgll NBCJ04 
REFOllD 2/7/02 9:30:00AM 541-73-1 1,3-D ich lorn benzene 10 u µgll NBCJ04 
REFOllD 2/7/02 9:30:00AM 106-46-7 1,4-Dichlorobenzene 10 u µgll NBCJ04 

REFOllD 217/02 9 30:00AM 108-60-1 
2,2'-0x ybis( 1-ch lorn propane) 
[bis(2-Chloroisopropyl)ether l 10 u µgll NBCJ04 

REFOllD 217/02 9:30:00 AM 95-95-4 2,4,5-Trichlorophenol 10 u µgll NBCJ04 
REFOllD 217/02 9:30:00 AM 88-06-2 2,4,6-Trichlorophenot 10 u µgit NBCJ04 
REFOllD 2/7/02 9:30:00 AM 120-83-2 2,4-Dichlorophenol 10 u µgll NBCJ04 
REFOllD 217/02 9:30:00 AM 105-67-9 2,4-Dimethylphenol 10 u µgll NBCJ04 
REFOllD 217/02 9:30:00 AM 51-28-5 2,4-Dinitrophenol 50 u µgll NBCJ04 
REFOllD 2/7/02 9:30:00 AM 121-14-2 2,4-Dinitrotoluene 10 u µgll NBCJ04 
REFOllD 217/02 9:30:00 AM 606-20-2 2,6-Dinitrotoluene 10 u µgll NBCJ04 
REFOllD 217/02 9:30:00AM 91-58-7 2-Chloronaphthalene 10 u µgll NBCJ04 
REFOllD 217/02 9:30:00AM 95-57-8 2-Chlorophenol 10 u µgll NBCJ04 
REFOllD 217/02 9:30:00AM 534-52-1 2-Methyl-4,6-dinitrophenol 50 u µgll NBCJ04 
REFOllD 217/02 9:30:00AM 91-57-6 2-Methylnaphthalene 10 u µgll NBCJ04 
REFOllD 217/02 9:30:00AM 95-48-7 2-Methylphenol (o-Cresol) 10 u µgll NBCJ04 
REFOllD 217/02 9:30:00AM 88-74-4 2-Nitroaniline 50 u µgll NBCJ04 
REFOllD 217/02 9:30:00AM 88-75-5 2-Nitrophenol 10 u µgll NBCJ04 
REFOllD 2/7/02 9:30:00AM 106-44-5 3&4-Methytphenol (m&p-cresol) 10 u µgll NBCJ04 
REFOllD 217/02 9:30:00AM 91-94-1 3,3'-Dichlorobenzidine 20 u µgll NBCJ04 
REFOllD 2/7/02 9:30:00AM 99-09-2 3-Nitroaniline 50 u µgll NBCJ04 
REFOllD 217/02 9:30:00AM 101-55-3 4-Bromophenytphenyl ether 10 u µgll NBCJ04 
REFOllD 217/02 9:30:00AM 59-50-7 4-Chloro-3-methy !phenol 10 u µgit NBCJ04 
REFOllD 217/02 9:30:00 AM 106-47-8 4-Chloroani I ine 20 u µgll NBCJ04 
REFOllD 217/02 9:30:00 AM 7005-72-3 4-Chlorophenylphenyl ether 10 u µgll NBCJ04 
REFOllD 217/02 9:30:00AM 100-01-6 4-Nitroaniline 50 u µgit NBCJ04 
REFOllD 2/7/02 9:30:00 AM 100-02-7 4-Nitrophenol 50 u µgll NBCJ04 
REFOllD 217/02 9:30:00AM 83-32-9 Acenaphthene 10 u µgll NBCJ04 
REFOllD 217/02 9:30:00AM 208-96-8 Acenaphth ylene 10 u µgll NBCJ04 
REFOllD 217/02 9:30:00AM 120-12-7 Anthracene 10 u µgll NBCJ04 



Storm Water Effluent Analyticm ~ata for Reference Concentrations 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 

REFOllD 217102 9:30:00 AM 56-55-3 Benzo( a )anthracene IO u µg!I NBCJ04 
REFOllD 217102 9:30:00 AM 50-32-8 Benzo(a)pyrene IO u µg!I NBCJ04 
REFOllD 217102 9:30:00AM 205-99-2 Benzo(b )fluoranthene 10 u µgll NBCJ04 
REFOI lD 217102 9:30:00 AM 191-24-2 Benzo(g,h,i)perylene 10 u µgfl NBCJ04 
REFOllD 217/02 9:30:00AM 207-08-9 Benzo(k)fl uoranthene 10 u µgfl NBCJ04 
REFOllD 217/02 9:30:00 AM 111-91-l bis(2-Chloroethoxy)methane 10 u µgll NBCJ04 
REFOllD 217/02 9:30:00 AM 111-44-4 bis(2-Chloroethyl)ether 10 u µgll NBCJ04 
REFOllD 217/02 9:30:00 AM 117-81-7 bis(2-Ethylhexyl)phthalate 0.52 J µgll NBCJ04 
REFOllD 217/02 9:30:00 AM 85-68-7 Butylbenzylphthalate IO u µgll NBCJ04 
REFOllD 217/02 9:30:00 AM 86-74-8 Carbazole lO u µgll NBCJ04 
REFOllD 217/02 9:30:00 AM 218-01-9 Chrysene IO u µgll NBCJ04 
REFOl lD 2/7/02 9:30:00 AM 53-70-3 Dibenzo( a,h )anthracene lO u µgll NBCJ04 
REFOllD 217102 9:30:00 AM 132-64-9 Dibenzofuran lO u µgll NBCJ04 
REFOllD 2/7/02 9:30:00 AM 84-66-2 Diethylphthalate IO u µ.g/I NBCJ04 
REFOllD 217/02 9:30:00 AM 131-11-3 Dimethylphthalate IO u µgfl NBCJ04 
REFOl lD 217102 9:30:00 AM 84-74-2 Di-n-butylphthalate 10 u µ.gll NBCJ04 
REFOllD 217102 9:30:00AM 117-84-0 Di-n-octylphthalate IO u µ.gll NBCJ04 
REFOl lD 217/02 9:30:00AM 206-44-0 Fluoranthene IO u µ.gll NBCJ04 
REFOllD 2/7/02 9:30:00AM 86-73-7 Fluorene 10 u µg/I NBCJ04 
REFOllD 217/02 9:30:00AM 118-74-l Hexach lorobenzene 10 u µg/I NBCJ04 
REFOllD 217102 9:30:00AM 87-68-3 Hexachlorobutadiene 10 u µgll NBCJ04 
REFOllD 217102 9:30:00AM 77-47-4 Hexachlorocyclopentadiene IO u µgfl NBCJ04 
REFOllD 217102 9:30:00AM 67-72-1 Hexachloroethane 10 u µg/l NBCJ04 
REFOllD 217/02 9:30:00AM 193-39-5 Indeno( 1,2,3-cd) pyrene 10 u µgll NBCJ04 
REFOllD 211102 9:30:00AM 78-59-1 lsophorone 10 u µgll NBCJ04 
REFOllD 217102 9:30:00AM 91-20-3 Naphthalene 10 u µgll NBCJ04 
REFOllD 217102 9:30:00AM 98-95-3 Nitrobenzene 10 u µgll NBCJ04 
REFOllD 217102 9:30:00AM 621-64-7 n-Nitrosodi-n-propylamine 10 u µ.gll NBCJ04 
REFOllD 217102 9:30:00AM 86-30-6 N-Nitrosodiphenylamine 10 u µ.g/l NBCJ04 
REFOllD 2/7/02 9:30:00AM 87-86-5 Pentachlorophenol 50 u µgll NBCJ04 
REFOllD 217102 9:30:00 AM 85-01-8 Phenanthrene 10 u µg/I NBCJ04 
REFOllD 217102 9:30:00 Ml 108-95-2 Phenol 10 u µg/I NBCJ04 
REFOllD 217/02 9:30:00AM 129-00-0 Pyrene 10 u µgit NBCJ04 
REFOllD 217/02 9:30:00AM 57-12-5 Cyanide, Total 5.6 J µ.gll NBCJ04 
REF012 217/02 10:30:00AM E-I0242 Salinity 2 u ppt NBCJ04 
REF012 217102 10:30:00AM 7429-90-5 Aluminum 750 µgll NBCJ04 
REF012 217102 10:30:00AM 7440-36-0 Antimony 20 u µgll NBCJ04 
REF012 217/02 I0:30:00AM 7440-38-2 Arsenic 10 u µgll NBCJ04 



Storm Water Effluent Analyticai ~.da for Reference Concentrations 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 

REF012 217/02 10:30:00AM 7440-39-3 Barium 30 µg/1 NBCJ04 
REF012 217102 10:30:00 AM 7440-41-7 Beryllium 4 u µg/l NBCJ04 
REF012 2/7/02 10:30:00AM 7440-43-9 Cadmium 5 u µg/l NBCJ04 
REF012 217102 10:30:00 AM 7440-70-2 Calcium 33000 µg/l NBCJ04 
REF012 2/7/02 10:30:00AM 7440-47-3 Chromium 6.4 J µg/l NBCJ04 
REF012 2/7/02 10:30:00 AM 7440-48-4 Cobalt I J µg/l NBCJ04 
REF012 2/7/02 10:30:00 AM 7440-50-8 Copper 27 µgl\ NBCJ04 
REF012 2/7/02 10:30:00AM 7439-89-6 Iron 1300 µg/1 NBCJ04 
REF012 2/7/02 10:30:00 AM 7439-92-1 Lead 7.9 µg/l NBCJ04 
REF012 217102 10:30:00AM 7439-95-4 Magnesium 46000 µgll NBCJ04 
REF012 217102 10:30:00AM 7439-96-5 Manganese 36 µg/l NBCJ04 
REF012 217/02 10:30:00 AM 7440-02-0 Nickel 2.4 J µg/l NBCJ04 
REF012 2/7/02 10:30:00AM 7440-09-7 Potassium 22000 µgll NBCJ04 
REF012 217102 10:30:00AM 7782-49-2 Selenium 10 u µgl\ NBCJ04 
REF012 217/02 10:30:00AM 7440-22-4 Silver 10 u µg/1 NBCJ04 
REF012 217102 10:30:00AM 7440-23-5 Sodium 400000 µgll NBCJ04 
REF012 217/02 10:30:00AM 7440-28-0 Thallium 10 u µg!I NBCJ04 
REFOl2 217/02 10:30:00AM 7440-31-5 Tin 50 u µg/1 NBCJ04 
REF012 217102 10:30:00 AM 7440-62-2 Vanadium 5.8 J µg/1 NBCJ04 
REF012 217/02 10:30:00 AM 7440-66-6 Zinc 91 µg/I NBCJ04 
REF012 217/02 10:30:00 AM 7439-97-6 Mercury 0.1 u µg!I NBCJ04 
REF012 217102 10:30:00 AM 72-54-8 4,4'-DDD 0.1 UJ µg/1 NBCJ04 
REF012 217102 10:30:00AM 72-55-9 4,4'-DDE 0.1 UJ µg/1 NBCJ04 
REF012 217/02 10:30:00AM 50-29-3 4,4'-DDT 0.1 UJ µg/1 NBCJ04 
REF012 217/02 10:30:00AM 309-00-2 Aldrin 0.05 UJ µgll NBCJ04 
REF012 217102 10:30:00AM 319-84-6 alpha-BHC 0.05 UJ µg!I NBCJ04 
REF012 217102 10:30:00AM 5103-71-9 alpha-Chlordane 0.05 UJ µg/1 NBCJ04 
REF012 217102 10:30:00AM 319-85-7 beta-BHC 0.05 UJ µg/1 NBCJ04 
REF012 217102 10:30:00 AM 57-74-9 Chlordane (technical) 0.5 UJ µg/1 NBCJ04 
REF012 217/02 10:30:00AM 319-86-8 delta-BHC 0.05 UJ µgll NBCJ04 
REF012 217/02 10:30:00 AM 60-57-1 Dieldrin 0.1 UJ µg!I NBCJ04 
REF012 217102 10:30:00AM 959-98-8 Endosulfan I 0.05 UJ µg/1 NBCJ04 
REF012 217/02 10:30:00AM 33213-65-9 Endosulfan II 0.1 UJ µg/1 NBCJ04 
REF012 217/02 10:30:00AM 1031-07-8 Endosulfan sulfate 0.1 UJ µg/J NBCJ04 
REF012 217102 10:30:00AM 72-20-8 Endrin 0.1 UJ µg/1 NBCJ04 
REF012 217102 10:30:00AM 7421-93-4 Endrin aldehyde 0.1 UJ µgll NBCJ04 
REF012 217/02 10:30:00AM 53494-70-5 Endrin ketone 0.1 UJ µg/1 NBCJ04 
REF012 217102 10:30:00 AM 58-89-9 gamma-BHC (Lindane) 0.05 UJ µgll NBCJ04 



Storm Water Effiuent Analytical LJ'ata for Reference Concentrations 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT S?UALIFIER UNITS SDGNUMBER 

REF012 2mo2 10:30:00AM 5103-74-2 gamma-Chlordane 0.05 UJ µgll NBCJ04 
REF012 2/7/02 10:30:00 AM 76-44-8 Heptachlor 0.05 UJ µgll NBCJ04 
REF012 2/7/02 10:30:00AM 1024-57-3 Heptachlor epoxide 0.05 UJ µg/I NBCJ04 
REF012 2mo2 l0:30:00AM 72-43-5 Methoxychlor 0.5 UJ µgll NBCJ04 
REF012 217/02 10:30:00AM 8001-35-2 Toxaphene 5 UJ µg/l NBCJ04 
REF012 217/02 10:30:00AM 12674-11-2 Aroclor- lO 16 UJ µg/l NBCJ04 
REF012 2/7/02 10:30:00AM 11104-28-2 Aroclor-1221 2 UJ µg!I NBCJ04 
REF012 2/7/02 10:30:00AM 11141-16-5 Aroclor-1232 I UJ µgll NBCJ04 
REF012 217102 10:30:00AM 53469-21-9 Aroclor-1242 1 UJ µg/I NBCJ04 
REF012 2/7/02 10:30:00AM 12672-29-6 Aroclor-1248 1 UJ µg/I NBCJ04 
REF012 217102 10:30:00 AM 11097-69-1 Aroclor-1254 1 UJ µg/I NBCJ04 
REF012 2/7/02 l0:30:00AM 11096-82-5 Aroclor-1260 1 UJ µg/l NBCJ04 
REF012 2/7/02 10:30:00 AM 120-82-1 1,2,4-Trichlorobenzene 10 u µgll NBCJ04 
REF012 217/02 10:30:00 AM 95-50-1 1,2-Dichlorobenzene 10 u µgll NBCJ04 
REF012 217/02 10:30:00 AM 541-73-l 1,3-Dichlorobenzene 10 u µgll NBCJ04 
REF012 217102 10:30:00AM 106-46-7 1,4-Dichlorobenzene 10 u µgll NBCJ04 

REF012 2/7/02 10:30:00 AM 108-60-1 
2,2'-0xybis( 1-chloropropane) 

10 u µgll NBCJ04 [bis(2-Chloroisopropyl)ether] 
REF012 2/7/02 10:30:00AM 95-95-4 2,4,5-Trichlorophenol 10 u µgll NBCJ04 
REF012 217102 10:30:00AM 88-06-2 2,4,6-Trichlorophenol 10 u µgll NBCJ04 
REF012 2/7/02 10:30:00AM 120-83-2 2,4-Dichlorophenol 10 u µg/I NBCJ04 
REF012 217102 10:30:00AM 105-67-9 2,4-Dimethylphenol 10 u µg/l NBCJ04 
REF012 217102 10:30:00AM 51-28-5 2,4-Dinitrophenol 50 u µgll NBCJ04 
REF012 217/02 10:30:00AM 121-14-2 2,4-Dinitrotoluene 10 lJ µg/I NBCJ04 
REF012 217102 10:30:00AM 606-20-2 2 ,6-Dinitrotoluene 10 u µgll NBCJ04 
REF012 217102 10:30:00AM 91-58-7 2-Chloronaphthalene 10 u µg/1 NBCJ04 
REF012 217102 10:30:00AM 95-57-8 2-Chlorophenol 10 u µg/l NBCJ04 
REF012 217/02 10:30:00AM 534-52-1 2-Methyl-4,6-dinitrophenol 50 u µgll NBCJ04 
REF012 217/02 10:30:00AM 91-57-6 2-Methylnaphthalene 10 u µg/I NBCJ04 
REF012 217102 10:30:00AM 95-48-7 2-Methylphenol (o-Cresol) 10 u µgll NBCJ04 
REF012 2/7/02 10:30:00AM 88-74-4 2-Nitroaniline 50 u µgll NBCJ04 
REF012 217102 10:30:00AM 88-75-5 2-Nitrophenol 10 u µg/I NBCJ04 
REF012 217102 10:30:00AM 106-44-5 3&4-Methylphenol (m&p-cresol) 10 u µgll NBCJ04 
REF012 217102 10:30:00AM 91-94-1 3,3'-Dichlorobenzidine 20 u µgll NBCJ04 
REF012 217/02 10:30:00AM 99-09-2 3-Nitroaniline 50 u µgll NBCJ04 
REF012 217102 10:30:00AM 101-55-3 4-Bromophenylphenyl ether 10 u µgll NBCJ04 
REF012 217102 10:30:00AM 59-50-7 4-Chloro-3-methy lphenol 10 u µg/I NBCJ04 
REF012 217102 10:30:00AM 106-47-8 4-Chloroaniline 20 u µg/1 NBCJ04 



Storm Water Effluent Analytical ~4ta for Reference Concentrations 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUAUFIER UNITS SDGNUMBER 

REF012 2/7/02 10:30:00AM 7005-72-3 4-Chlorophenylphenyl ether 10 u µg/I NBCJ04 
REF012 217/02 10:30:00 AM 100-01-6 4-Nitroaniline 50 u µg/I NBCJ04 
REF012 217/02 10:30:00AM 100-02-7 4-Nitrophenol 50 u µg/I NBCJ04 
REFOI2 217/02 10:30:00 AM 83-32-9 Acenaphthene 0.66 J µgll NBCJ04 
REF012 217/02 10:30:00 AM 208-96-8 Acenaphthylene IO u µgll NBCJ04 
REF012 2/7/02 I0:30:00AM 120-12-7 Anthracene IO u µgll NBCJ04 
REF012 217/02 I0:30:00AM 56-55-3 Benzo(a)anthracene IO u µg/l NBCJ04 
REF012 217/02 I0:30:00AM 50-32-8 Benzo(a)pyrene IO u p.g/I NBCJ04 
REF012 217/02 10:30:00AM 205-99-2 Benzo(b )fluoranthene IO u µgll NBCJ04 
REF012 217/02 I0:30:00AM 191-24-2 Benzo(g,h,i)perylene 10 u µgll NBCJ04 
REF012 2n102 10:30:00AM 207-08-9 Benzo(k) fl uoranthene 10 u µg/I :NBCJ04 
REF012 2/7/02 10:30:00AM 111-91-1 bis(2-Chloroethoxy)methane 10 u µg/l NBCJ04 
REF012 217/02 10:30:00AM 111-44-4 bis(2-Chloroethyl)ether IO u µ.g/I NBCJ04 
REF012 2n102 10:30:00 AM 117-81-7 bis(2-Etbylhexyl)phthalate 2.1 J µg/I NBCJ04 
REF012 2n102 10:30:00AM 85-68-7 Butylbenzylphthalate 0.48 J µg/I NBCJ04 
REF012 2n102 I0:30:00AM 86-74-8 Carbazole IO u µg/l NBCJ04 
REF012 2n102 10:30:00AM 218-01-9 Chrysene 10 u µg/I NBCJ04 
REF012 217/02 10:30:00AM 53-70-3 Di benzo( a,h )anthracene 10 u µgll NBCJ04 
REF012 2/7/02 I0:30:00AM 132-64-9 Dibenzofuran IO u µg/l NBCJ04 
REF012 2/7/02 10:30:00AM 84-66-2 Diethylphtbalate IO u µgll NBCJ04 
REFOI2 2mo2 10:30:00AM 131-11-3 Dimethylphthalate 10 u µg/I NBCJ04 
REF012 2/7/02 10:30:00AM 84-74-2 Di-n-butylphthalate 0.28 J µ.g/l NBCJ04 
REF012 217/02 10:30:00AM 117-84-0 Di-n-octylphthalate 10 u µgll NBCJ04 
REF012 217/02 10:30:00AM 206-44-0 Fluoranthene 0.45 J µg/1 NBCJ04 
REF012 217/02 10:30:00 AM 86-73-7 Fluorene 10 u µ.g/I NBCJ04 
REF012 217/02 10:30:00AM 118-74-1 llexachlorobenzene 10 u µgll NBCJ04 
REF012 2n102 10:30:00AM 87-68-3 llexachlorobutadiene 10 u µ.g/l NBCJ04 
REF012 217/02 10:30:00AM 77-47-4 llexachlorocyclopentadiene 10 u µgll NBCJ04 
REF012 211102 10:30:00AM 67-72-1 llexachloroethane 10 u µg/1 NBCJ04 
REF012 217102 10:30:00AM 193-39-5 Indeno( 1,2,3-cd)pyrene 10 u µg/1 I\.TBCJ04 
REF012 2/7102 10:30:00AM 78-59-1 Isophorone 10 u µgll NBCJ04 
REF012 2/7/02 10:30:00AM 91-20-3 Naphthalene 10 u µ.g/l NBCJ04 
REF012 217102 10:30:00AM 98-95-3 Nitro benzene 10 u µgll NBCJ04 
REF012 217102 10:30:00AM 621-64-7 n-Nitrosodi-n-propylamine 10 u µgll NBCJ04 
REFOl2 2/7/02 10:30:00AM 86-30-6 N-Nitrosodiphenylamine 10 u µgll NBCJ04 
REF012 217/02 10:30:00AM 87-86-5 Pentachlorophenol 50 u µ.g/l NBCJ04 
REF012 217/02 10:30:00AM 85-01-8 Phenanthrene 10 u µgll NBCJ04 
REF012 217102 10:30:00AM 108-95-2 Phenol 10 u µgll NBCJ04 



Storm Water Effluent Analytical uata for Reference Concentrations 

VALIDATION 
SAMPLE ID DA TE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 

REFOl2 217/02 l0:30:00AM 129-00-0 Pyrene 10 u µg!I NBCJ04 
REFOl2 2/7/02 l0:30:00AM 57-12-5 Cyanide, Total 8.6 J µgll NBCJ04 
REF013 l/14/02 4:30:00PM E-10242 Salinity 2 u ppt NBCJ02 
REF013 l/14/02 4:30:00PM 7429-90-5 Aluminum 660 µg!I NBCJ02 
REFOl3 l/14/02 4:30:00PM 7440-36-0 Antimony 3 u µg/l NBCJ02 
REF013 1/14/02 4:30:00PM 7440-38-2 Arsenic 6.7 J µg/I NBCJ02 
REFOl3 1/14/02 4:30:00PM 7440-39-3 Barium 12 µg/I NBCJ02 
REFOl3 1/14/02 4:30:00PM 7440-41-7 Beryllium O.l u µg/I NBCJ02 
REFOl3 1/14/02 4:30:00PM 7440-43-9 Cadmium 0.5 u µg/I NBCJ02 
REF013 1/14/02 4:30:00PM 7440-70-2 Calcium 5500 µgll NBCJ02 
REF013 1114/02 4:30:00PM 7440-47-3 Chromium 6.3 J µg/l NBCJ02 
REFOl3 1/14/02 4:30:00PM 7440-48-4 Cobalt u µg/l NBCJ02 
REF013 1/14/02 4:30:00PM 7440-50-8 Copper 66 J µgll .NBCJ02 
REFOI3 l/14/02 4:30:00PM 7439-89-6 Iron 730 µg!I NBCJ02 
REF013 1/14/02 4:30:00PM 7439-92-1 Lead 8.2 µ.gll NBCJ02 
REF013 1/14/02 4:30:00PM 7439-95-4 Magnesium 2600 µg/l NBCJ02 
REF013 1114/02 4:30:00PM 7439-96-5 Manganese 19 µg/l NBCJ02 
REF013 1/14/02 4:30:00PM 7440-02-0 Nickel 2.5 J µg/I NBCJ02 
REF013 l/14/02 4:30:00PM 7440-09-7 Potassium 2100 J µgll NBCJ02 
REF013 1/14/02 4:30:00PM 7782-49-2 Selenium 3.5 u µg/I NBCJ02 
REF013 1/14/02 4:30:00PM 7440-22-4 Silver 0.7 c µgll NBCJ02 
REFOl3 l/14/02 4:30:00PM 7440-23-5 Sodium 23000 µg/I NBCJ02 
REF013 1/14/02 4:30:00PM 7440-28-0 Thallium 4.5 u µg/I NBCJ02 
REF013 1/14/02 4:30:00PM 7440-31-5 Tin 4.2 u µg/I NBCJ02 
REF013 1/14/02 4:30:00PM 7440-62-2 Vanadium 9.5 J µgll NBCJ02 
REF013 l/14/02 4:30:00PM 7440-66-6 Zinc 94 J µg/l NBCJ02 
REF013 1/14/02 4:30:00PM 7439-97-6 Mercury 0.1 u µgll NBCJ02 
REF013 1114/02 4:30:00PM 72-54-8 4,4'-DDD 0.1 UJ µ.gll NBCJ02 
REF013 1/14/02 4:30:00PM 72-55-9 4,4'-DDE O.l UJ µ.gll NBCJ02 
REF013 1114/02 4:30:00PM 50-29-3 4,4'-DDT 0.1 UJ µgll NBCJ02 
REF013 l/14/02 4:30:00PM 309-00-2 Aldrin 0.05 UJ µg/l NBCJ02 
REF013 l/14/02 4:30:00PM 319-84-6 alpha-BHC 0.05 UJ µg/l NBCJ02 
REF013 1/14/02 4:30:00PM 5103-71-9 alpha-Chlordane 0.05 UJ µgll NBCJ02 
REF013 1/14/02 4:30:00PM 319-85-7 beta-BHC 0.039 J µg/I NBCJ02 
REF013 1/14/02 4:30:00PM 57-74-9 Chlordane (technical) 0.5 UJ µg/I NBCJ02 
REF013 1/14/02 4:30:00PM 319-86-8 delta-BBC 0.05 UJ µg/l NBCJ02 
REF013 1/14/02 4:30:00PM 60-57-1 Dieldrin 0.1 UJ µgll NBCJ02 
REF013 1/14/02 4:30:00PM 959-98-8 Endosulfan I 0.05 UJ µgfl NBCJ02 



Storm Water Effiuent Analytica1 .... ata for Reference Concentrations 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESCLT QUALIFIER UNITS SDGNUMBER 

REF013 1/14/02 4:30:00PM 33213-65-9 Endosulfan II 0.1 UJ µ.g/I NBCJ02 
REF013 1114/02 4:30:00PM 1031-07-8 Endosulfan sulfate 0.1 UJ µ.gll NBCJ02 
REFOl3 1/14/02 4:30:00PM 72-20-8 Endrin 0.1 VJ µ.gll NBCJ02 
REF013 1/14/02 4:30:00PM 7421-93-4 Endrin aldehyde 0.1 UJ µ.gll NBCJ02 
REFOl3 1/14/02 4:30:00PM 53494-70-5 Endrin ketone 0.1 UJ µg!I NBCJ02 
REF013 1/14/02 4:30:00PM 58-89-9 gamrna-BHC (Lindane) 0.05 UJ µg/I NBCJ02 
REF013 1/14/02 4:30:00PM 5103-74-2 gamma-Chlordane 0.05 VJ µg/I NBCJ02 
REF013 1/14/02 4:30:00PM 76-44-8 Heptachlor 0.05 UJ µg/I NBCJ02 
REF013 1/14/02 4:30:00PM 1024-57-3 Heptachlor epoxide 0.05 UJ µ.g/I NBCJ02 
REF013 1/14/02 4:30:00PM 72-43-5 Methoxychlor 0.5 UJ µ.g/I NBCJ02 
REF013 l/14/02 4:30:00PM 8001-35-2 Toxaphene 5 UJ µ.g/I NBCJ02 
REF013 1114/02 4:30:00PM 12674-11-2 Aroclor-1016 I UJ µgll NBCJ02 
REFOI3 1/14/02 4:30:00PM 11104-28-2 Aroclor-1221 2 UJ µg/I NBCJ02 
REF013 l/ 14/02 4:30:00PM 11141-16-5 Aroclor-1232 UJ µgll NBCJ02 
REF013 1114/02 4:30:00PM 53469-21-9 Aroclor-1242 UJ µgll NBCJ02 
REF013 1/14/02 4:30:00PM 12672-29-6 Aroclor-1248 UJ µgll NBC'J02 
REF013 1114/02 4:30:00PM 11097-69-1 Aroclor-1254 UJ µ.g!l NBCJ02 
REF013 1/14/02 4:30:00PM 11096-82-5 Aroclor-1260 l UJ µ.g/l NBCJ02 
REF013 1114/02 4:30:00PM 120-82-1 1,2,4-Trichlorobenzene 10 u µ.g/l NBCJ02 
REF013 1/14/02 4:30:00PM 95-50-1 1,2-Dichlorobenzene 10 u µgll NBCJ02 
REF013 1/14/02 4:30:00PM 541-73-1 1,3-Dichlorobenzene 10 u µg/1 NBCJ02 
REF013 1/14/02 4:30:00PM 106-46-7 1.4-Dichlorobenzene 10 u µg/l NBCJ02 

REF013 1/14/02 4:30:00PM 108-60-1 
2,2'-0xybis( 1-chloropropane) 

10 u µgll NBCJ02 
[bis(2-Chloroisopropyl)ether] 

REF013 1/14/02 4:30:00PM 95-95-4 2,4,5-Trichlorophenol 10 u µg/I NBCJ02 
REF013 1/14/02 4:30:00PM 88-06-2 2,4,6-Trichlorophenol 10 u µgit NBCJ02 
REF013 1/14/02 4:30:00PM 120-83-2 2,4-Dichlorophenol IO u µg/l NBCJ02 
REF013 1/14/02 4:30:00PM 105-67-9 2,4-Dimethylphenol IO u µg/I NBCJ02 
REF013 1/14/02 4:30:00PM 51-28-5 2,4-Dinitrophenol 50 u µg/l NBCJ02 
REF013 1114/02 4:30:00PM 121 14-2 2,4-Dinitrotol uene 10 u µg/1 NBCJ02 
REFOI3 l/14/02 4:30:00PM 606-20-2 2,6-Dinitrotoluene 10 u µgll NBCJ02 
REFOI3 l/14/02 4:30:00PM 91-58-7 2-Chloronaphthalene 10 u µgll NBCJ02 
REF013 1/14/02 4:30:00PM 95-57-8 2-Chlorophenol IO u µ.g/I NBCJ02 
REFOI3 1/14/02 4:30:00PM 534-52-1 2-Methyl-4,6-dinitrophenol 50 u µ.gll NBCJ02 
REF013 l/14/02 4:30:00PM 91-57-6 2-Methylnaphthalene 10 u µgll NBCJ02 
REF013 1114/02 4:30:00PM 95-48-7 2-Methylphenol (o-Cresol) 10 u µgll NBCJ02 
REF013 1/14/02 4:30:00PM 88-74-4 2-Nitroaniline 50 u µg/l NBCJ02 
REF013 1114/02 4:30:00PM 88-75-5 2-Nitrophenol 10 u µgll NBCJ02 



Storm Water Eftluent Analytical uata for Reference Concentrations 

VALIDATION 
SAMPLE ID DA TE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 

REF013 1114/02 4:30:00PM l06-44-5 3&4-Methylphenol (m&p-cresol) 10 u µg/I NBCJ02 
REF013 1/14/02 4:30:00PM 91-94-1 3 ,3 '-Dichlorobenzidine 20 u µg/I NBCJ02 
REF013 1/14/02 4:30:00PM 99-09-2 3-Nitroaniline 50 u µgll NBCJ02 
REF013 1/14/02 4:30:00PM 101-55-3 4-Bromophenylphenyl ether IO u µg/l NBCJ02 
REF013 1/14/02 4:30:00PM 59-50-7 4-Chloro-3-methylpbenol 10 u µgll NBCJ02 
REF013 1114/02 4:30:00PM 106-47-8 4-Chloroaniline 20 u µg/l NBCJ02 
REF013 1/14/02 4:30:00PM 7005-72-3 4-Chlorophenylphenyl ether 10 u µg/I NBCJ02 
REF013 1/ 14/02 4:30:00PM 100-01-6 4-Nitroaniline 50 u µgll NBCJ02 
REF013 1114/02 4:30:00PM 100-02-7 4-Nitrophenol 50 u µg/I NBCJ02 
REF013 l/ 14/02 4:30:00PM 83-32-9 Acenaphthene IO u µgll NBCJ02 
REF013 1/14/02 4:30:00PM 208-96-8 Acenaphthylene 10 u µgll NBCJ02 
REF013 l/14/02 4:30:00PM 120-12-7 Anthracene IO u µ.gll NBCJ02 
REF013 1114/02 4:30:00PM 56-55-3 Benzo( a )anthracene 10 u µ.g/1 NBCJ02 
REF013 1114/02 4:30:00PM 50-32-8 Benzo(a)pyrene 10 u µgll NBCJ02 
REF013 1/14/02 4:30:00PM 205-99-2 Benzo(b )tluoranthene 10 u µgll NBCJ02 
REF013 1114/02 4:30:00PM 191-24-2 Benzo(g,h,i)perylene 10 u µgll NBCJ02 
REF013 1114/02 4:30:00PM 207-08-9 Benzo(k)fluoranthene 10 u µg/I NBCJ02 
REF013 1/14/02 4:30:00PM 111-91-1 bis(2-Chloroethox y )methane 10 u µgll NBCJ02 
REF013 1/14/02 4:30:00PM 111-44-4 bis(2-Chloroethyl)ether 10 u µgll NBCJ02 
REF013 1/14/02 4:30:00PM 117-81-7 bis(2-Ethylhexyl)phthalate 5.2 J µg/I NBCJ02 
REF013 l/14/02 4:30:00PM 85-68-7 B utylbenzylphthalate 0.94 J µgll NBCJ02 
REF013 l/14/02 4:30:00PM 86-74-8 Carbazole 10 u µg/I NBCJ02 
REF013 1/14/02 4:30:00PM 218-01-9 Chrysene 10 u µg/I NBCJ02 
REFOJ3 1/14/02 4:30:00PM 53-70-3 Dibenzo( a,h )anthracene 10 u µgit NBCJ02 
REF013 1/14/02 4:30:00PM 132-64-9 Dibenzofuran 10 u µg/I NBCJ02 
REFOJ3 1/14/02 4:30:00PM 84-66-2 Diethylphthalate IO u µg/I NBCJ02 
REF013 1114/02 4:30:00PM 131-11-3 Dimethylphthalate IO u µgll I\'BC'J02 
REF013 1114/02 4:30:00PM 84-74-2 Di-n-butylphthalate 10 u µgll NBCJ02 
REFOl3 1114/02 4:30:00PM 117-84-0 Di-n-octylphthalate lO u µgll NBCJ02 
REF013 1/14/02 4:30:00PM 206-44-0 Fluoranthene 10 u µg/1 NBCJ02 
REF013 1/14/02 4:30:00PM 86-73-7 Fluorene 10 u µgll NBCJ02 
REF013 l/14/02 4:30:00PM 118-74-1 Hexachlorobenzene 10 u µ.gll NBCJ02 
REF013 1114/02 4:30:00PM 87-68-3 Hexachlorobutadiene 10 u µg/I NBCJ02 
REF013 1/14/02 4:30:00PM 77-47-4 HexachJorocyclopentadiene 10 u µg/1 NBCJ02 
REF013 l/14/02 4:30:00PM 67-72-1 Hexachloroethane IO u µg/1 NBCJ02 
REF013 l/14/02 4:30:00PM 193-39-5 lndeno( 1,2,3-cd)pyrene 10 u µgll NBCJ02 
REFOl3 1/14/02 4:30:00PM 78-59-1 Isophorone 10 u µg/I NBCJ02 
REF013 1/14/02 4:30:00PM 91-20-3 Naphthalene 10 u µg/I NBCJ02 



Storm Water Emuent Analytics~_ .da for Reference Concentrations 

VALIDATION 
SAMPLE ID DATE SAMPLED 'IIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 

REF013 1114/02 4:30:00PM 98-95-3 Nitrobenzene 10 u µgll NBCJ02 
REF013 1/14/02 4:30:00PM 621-64-7 n-Nitrosodi-n-propylamine 10 u µg/l NBCJ02 
REF013 1114/02 4:30:00PM 86-30-6 N-Nitrosodiphenylamine 10 u µgll NBCJ02 
REF013 1/14/02 4:30:00PM 87-86-5 Penlachlorophenol 50 u µg/1 NBCJ02 
REF013 1/14/02 4:30:00PM 85-01-8 Phenanthrene 10 u µgll NBCJ02 
REF013 1/14/02 4:30:00PM 108-95-2 Phenol 10 u µgll NBCJ02 
REF013 l/14/02 4:30:00PM 129-00-0 Pyrene 10 u µgll NBCJ02 
REF013 1114/02 4:30:00PM 57-12-5 Cyanide, Total 49 µgll NBCJ02 
REF014 l/14/02 3:15:00PM E-10242 Salinity 7 ppl NBCJ02 
REF014 1/14/02 3:15:00PM 7429-90-5 Aluminum 11000 µg/l NBCJ02 
REF014 l/14/02 3:15:00PM 7440-36-0 Antimony 3.3 J µg/I NBCJ02 
REF014 l/14/02 3:15;00PM 7440-38-2 Arsenic 13 µgll NBCJ02 
REF014 1/14/02 3:15:00PM 7440-39-3 Barium 55 µgll NBCJ02 
REF014 1/14/02 3:15:00 PM 7440-41-7 Beryllium 0.48 J µgll NBCJ02 
REF014 1/14/02 3:15:00PM 7440-43-9 Cadmium 0.5 u µg/I NBCJ02 
REF014 1/14/02 3:15:00PM 7440-70-2 Calcium 130000 µg/I NBCJ02 
REF014 l/14/02 3:15:00PM 7440-47-3 Chromium 21 µg/1 NBCJ02 
REF014 l/14/02 3:15:00PM 7440-48-4 Cobalt 3.2 J µgll NBCJ02 
REF014 l/14/02 3:15:00PM 7440-50-8 Copper 70 J µgll NBCJ02 
REF014 l/14/02 3:15:00PM 7439-89-6 Iron 9700 µgll NBCJ02 
REF014 l/14/02 3:15:00PM 7439-92-1 Lead 100 µgll NBCJ02 
REF014 l/14/02 3:15:00PM 7439-95-4 Magnesium 290000 µgll NBCJ02 
REF014 1/14/02 3:15:00PM 7439-96-5 Manganese 100 µg/I NBCJ02 
REF014 1/14/02 3:15:00PM 7440-02-0 Nickel 9.l J µg/I NBCJ02 
REF014 1/14/02 3:15:00PM 7440-09-7 Potassium 120000 J µgll NBCJ02 
REF014 1114/02 3:15:00PM 7782-49-2 Selenium 3.5 u µgll NBCJ02 
REF014 l/14/02 3:15:00PM 7440-22-4 Silver 0.7 u µgll NBCJ02 
REF014 l/14/02 3:15:00PM 7440-23-5 Sodium 2300000 µgll NBCJ02 
REF014 1/ 14/02 3:15:00PM 7440-28-0 Thallium 4.5 u µg/l NBCJ02 
REF014 1114/02 3:15:00PM 7440-31-5 Tin 4.2 u µgll NBCJ02 
REF014 1114/02 3:15:00PM 7440-62-2 Vanadium 32 µgfl NBCJ02 
REF014 1/14/02 3:15:00PM 7440-66-6 Zinc 99 J µg/l NBCJ02 
REF014 1/14/02 3:15:00PM 7439-97-6 Mercury 0.18 J µgll NBCJ02 
REF014 1/14/02 3:15:00PM 72-54-8 4,4'-DDD 0.1 u µg/1 NBCJ02 
REF014 1/14/02 3:15:00PM 72-55-9 4,4'-DDE 0.1 u µg/l NBCJ02 
REF014 1/14/02 3:15:00PM 50-29-3 4,4'-DDT O.l u µgll NBCJ02 
REF014 1/14/02 3:15:00PM 309-00-2 Aldrin 0.05 u µgll NBCJ02 
REF014 1/14/02 3:15:00PM 319-84-6 aJpha-BHC 0.05 u µg/I NBCJ02 



Storm Water Effluent Analytical u«tta for Reference Concentrations 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 

REF014 1114/02 3:15:00PM 5103-71-9 alpha-Chlordane 0.05 u µ.g/I NBCJ02 
REF014 1114/02 3:15:00PM 319-85-7 beta-BHC 0.05 u µg/I NBCJ02 
REF014 l/14/02 3:15:00 PM 57-74-9 Chlordane (technical) 0.5 u µg/I NBCJ02 
REF014 1114/02 3:15:00 PM 319-86-8 delta-BHC 0.05 u fLg/I NBCJ02 
REF014 l/14/02 3:15:00 PM 60-57-1 Dieldrin 0.1 u fLg/I NBCJ02 
REF014 1/14/02 3:15:00 PM 959-98-8 Endosulfan I 0.05 u fLg/I NBCJ02 
REF014 l/14/02 3:15:00 PM 33213-65-9 Endosulfan II 0.1 u fLg/1 NBCJ02 
REF014 1/14/02 3:15:00PM 1031-07-8 Endosulfan sulfate 0.1 u µg/1 NBCJ02 
REF014 1/14/02 3:15:00PM 72-20-8 Endrin 0.1 u µg/I NBCJ02 
REF014 1/14/02 3:15:00PM 7421-93-4 Endrin aldehyde 0.1 u µg/1 NBCJ02 
REF014 1/14/02 3:15:00 PM 53494-70-5 Endrin ketone 0.1 u µg/l NB002 
REF014 1114/02 3:15:00PM 58-89-9 gamma-BHC (Lindane) 0.05 u µg/1 NBCJ02 
REF014 1/14/02 3:15:00PM 5103-74-2 gamma-Chlordane 0.05 u µg/l NB002 
REF014 1114/02 3:15:00PM 76-44-8 Heptachlor 0.05 u µg/1 NB002 
REF014 l/14/02 3: 15:00 PM 1024-57-3 Heptachlor epoxide 0.05 u µg/1 NBCJ02 
REF014 1114/02 3:15:00 PM 72-43-5 Methoxychlor 0.5 u µg/l NB002 
REF014 1/14/02 3:15:00PM 8001-35-2 Toxaphene 5 u µg/1 NBCJ02 
REF014 t/14/02 3:15:00 PM 12674-11-2 Aroclor-1016 1 u µg/l NBCJ02 
REF014 1114/02 3:15:00PM 11104-28-2 Aroclor-1221 2 u µg!l NBCJ02 
REF014 1114/02 3:15:00PM 11141-16-5 Aroclor-1232 u µ.g/l NBCJ02 
REF0!4 1/14/02 3:15:00PM 53469-21-9 Aroclor-1242 u µg/1 NBCJ02 
REF014 1/14/02 3:15:00PM 12672-29-6 Aroclor-1248 1 u µ.gll NBCJ02 
REF014 1114/02 3:15:00PM 11097-69-1 Aroclor-1254 l u µg/l NBCJ02 
REF014 1114/02 3:15:00PM 11096-82-5 Aroclor-1260 l u µ.gll NBCJ02 
REF014 1/14/02 3:15:00PM 120-82-1 l ,2,4-Trichlorobenzene 10 u µ.gll NBCJ02 
REF014 1114/02 3:15:00PM 95-50-1 1,2-Dichlorobenzene 10 u /lg/l NBCJ02 
REF014 1/14/02 3:15:00PM 541-73-1 1,3-Dichlorobenzene IO u µgll NBCJ02 
REF014 1114/02 3:15:00PM 106-46-7 1,4-Dichlorobenzene IO u fLg/l NBCJ02 

REF014 l/14/02 3:15:00 PM 108-60-1 
2,2 '-Ox ybi s( 1-chloropropane) 

10 u µg/I NBCJ02 [bis(2-Chloroisopropyl)ether] 
REF014 1/14/02 3:15:00 PM 95-95-4 2,4,5-Trichlorophenol 10 u µg/I NBCJ02 
REF014 l/14/02 3:15:00 PM 88-06-2 2,4,6-Trichlorophenol 10 u µg/I NBCJ02 
REF014 1114/02 3:15:00 PM 120-83-2 2,4-Dichlorophenol 10 u µgll NBCJ02 
REF014 1/14/02 3:15:00PM 105-67-9 2,4-Dimethylphenol 10 u µgll NBCJ02 
REF014 1/14/02 3:15:00PM 51-28-5 2,4-Dinitrophenol 50 u µg/l NBCJ02 
REF014 1114/02 3:15:00PM 121-14-2 2,4-Dinitrotoluene 10 u µg/1 NBCJ02 
REF014 1/14/02 3:15:00PM 606-20-2 2,6-Dinitrotoluene 10 u µ.gll NBCJ02 
REF014 l/14/02 3:15:00PM 91-58-7 2-Chloronaphthalene 10 u µgll NBCJ02 



Storm Water Efnuent Analytical vata for Reference Concentrations 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 

REF014 1114/02 3:15:00 PM 95-57-8 2-Chlorophenol 10 u µg/l NBCJ02 
REF014 1114/02 3:15:00PM 534-52-1 2-Methyl-4,6-dinitrophenol 50 u µg/l NBCJ02 
REF014 l/14/02 3:15:00 PM 91-57-6 2-Methylnaphthalene 10 u µg/l NBCJ02 
REF014 l/14/02 3:15:00 PM 95-48-7 2-Methylphenol (o-Cresol) 10 u µgll NBCJ02 
REF014 1/14/02 3:15:00 PM 88-74-4 2-Nitroaniline 50 u µgll NBCJ02 
REF0l4 1/14/02 3:15:00PM 88-75-5 2-Nitrophenol 10 u µg/l NBCJ02 
REF014 l/14/02 3:15:00PM 106-44-5 3&4-Methylphenol (m&p-cresol) 10 u µg/l NBCJ02 
REF014 1114/02 3:15:00PM 91-94-1 3,3'-Dichlorobenzidine 20 u µg/l NBCJ02 
REF014 1/14/02 3:15:00PM 99-09-2 3-Nitroaniline 50 u µg/I NBCJ02 
REF014 1114/02 3:15:00PM 101-55-3 4-Bromophenylphenyl ether 10 u µg/I NBCJ02 
REF014 1114/02 3:15:00PM 59-50-7 4-Chloro-3-methylphenol 10 u µ.g/I NBCJ02 
REF014 1114/02 3:15:00PM 106-47-8 4-ChloroaniJine 20 u µ.g/I NBCJ02 
REF014 1/14/02 3:15:00PM 7005-72-3 4-Chlorophenylphenyl ether 10 u µgll NBCJ02 
REF014 1/14/02 3:15:00PM 100.01-6 4-Nitroaniline 50 u µ.g/I NBCJ02 
REF014 1/14/02 3:15:00PM 100.02-7 4-Nitrophenol 50 u µgll NBCJ02 
REF014 1/14/02 3:15:00PM 83-32-9 Acenaphthene 10 u µgll NBCJ02 
REF014 1/14/02 3:15:00PM 208-96-8 Acenaphthylene 10 u µ.g/I NBCJ02 
REF014 1/14/02 3:15:00 PM 120-12-7 Anthracene 10 u µ.g/I NBCJ02 
REF014 1/14/02 3:15:00PM 56-55-3 Benzo( a)anthracene 10 u µgll NBCJ02 
REF014 1/14/02 3:15:00 PM 50-32-8 Benzo( a)pyrene 10 u µg/l NBCJ02 
REF014 1/14/02 3:15:00 PM 205-99-2 Benzo(b }fluoranthene 10 u µgll NBCJ02 
REF014 1/14/02 3:15:00PM 191-24-2 Benzo(g,h,i)perylene 10 u µgll NBCJ02 
REF014 1114/02 3:15:00PM 207-08-9 Benzo{k)fluoranthene 10 u µ.g/l NBCJ02 
REF014 l/14/02 3:15:00PM 111-91-1 bis(2-Chloroethoxy)methane 10 u µ.g/l NBCJ02 
REF014 1/14/02 3:15:00PM 111-44-4 bis(2-Chloroethyl)ether 10 u µ.g/l NBCJ02 
REF014 1114/02 3:15:00PM 117-81-7 bis(2-Ethylhexyl)phthalate 1.5 J µg/l NBCJ02 
REF014 1/14/02 3:15:00PM 85-68-7 Buty1benzylphthalate 10 u µg/l NBCJ02 
REF014 1114/02 3:15:00 PM 86-74-8 Carbazole 10 u µg/l NBCJ02 
REF014 1/14/02 3:15:00PM 218-01-9 Chrysene 10 u µg/l NBCJ02 
REF014 1114/02 3:15:00PM 53-70-3 Di benzo( a,h )anthracene 10 u µg/l NBCJ02 
REF014 1114/02 3:15:00PM 132-64-9 Dibenzofuran 10 u µg/l NBCJ02 
REF014 1114/02 3:15:00 PM 84-66-2 Diethylphthalate 10 u µg/l NBCJ02 
REF014 1/14/02 3:15:00PM 131-11-3 Dimethylphthalate 10 u µ.g/l NBCJ02 
REF014 1/14/02 3:15:00PM 84-74-2 Di-n-butylphthalate 5.3 J µg/l NBCJ02 
REF014 1/14/02 3:15:00PM 117-84-0 Di-n-octylphthalate 10 u µ.g/l NBCJ02 
REF014 1/14/02 3:15:00PM 206-44-0 Fluoranthene 10 u µgfl NBCJ02 
REF014 1/14/02 3:15:00PM 86-73-7 F1uorene 10 u µgll NBCJ02 
REF014 1114/02 3:15:00 PM 118-74-1 Hexachlorobenzene lO u µg/l NBCJ02 



Storm Water Effiucnt Analyticm ~dta for Reference Concentrations 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT guALIFIER UNITS SDGNUMBER 

REF014 1/14/02 3:15:00PM 87-68-3 Hexachlorobutadiene IO u µgfl NBCJ02 
REF014 1114/02 3:15:00 PM 77-47-4 Hexachlorocyclopentadiene IO u µg/I NBCJ02 
REF014 1114/02 3:15:00PM 67-72-l Hexachloroethane IO u µgfl NBCJ02 
REF014 1114/02 3:15:00PM 193-39-5 Indeno( 1,2,3-cd)pyrene 10 u µg/I NBCJ02 
REF014 1/14/02 3:15:00PM 78-59-1 Isophorone 10 u µgll NBCJ02 
REF014 1/14/02 3:15:00PM 91-20-3 Naphthalene 10 u µgll NBCJ02 
REFOI4 1114/02 3:15:00PM 98-95-3 Nitrobenzene IO u µg/I NBCJ02 
REF014 1/14/02 3:15:00 PM 621-64-7 n-Nitrosodi-n-propylamine IO u µgfl NBCJ02 
REF014 1/14/02 3:15:00PM 86-30-6 N-Nitrosodiphenylamine 10 u µg/I NBCJ02 
REFOI4 1114/02 3:15:00PM 87-86-5 Pentachlorophenol 50 u µg/I NBCJ02 
REFOI4 1114/02 3:15:00PM 85-01-8 Phenanthrene 10 u µgit NBCJ02 
REF014 1/14/02 3:15:00PM I08-95-2 Phenol IO u µgit NBCJ02 
REF014 1/14/02 3:15:00PM 129-00-0 Pyrene 10 u µg/l NBCJ02 
REF014 1114/02 3:15:00 PM 57-12-5 Cyanide, Total 10 u µgll NBCJ02 
REF015 1114/02 3:40:00PM E-10242 Salinity 2 u ppt '!'IBCJ02 
REF015 1/14/02 3:40:00PM 7429-90-5 Aluminum 1300 µgll NBCJ02 
REF015 1/14/02 3:40:00PM 7440-36-0 Antimony 5.1 J µgll NBCJ02 
REF015 1/14/02 3:40:00PM 7440-38-2 Arsenic 5.6 J µgll NBCJ02 
REF015 1114/02 3:40:00PM 7440-39-3 Barium 26 µg/l NBCJ02 
REF015 1/14/02 3:40:00PM 7440-41-7 Beryllium 0.1 u µgll NBCJ02 
REF015 1114/02 3:40:00PM 7440-43-9 Cadmium 0.5 u µgit NBCJ02 
REF015 l/14/02 3:40:00PM 7440-70-2 Calcium 34000 µg/I NBCJ02 
REF015 1114/02 3:40:00PM 7440-47-3 Chromium 6.9 J µgll NBCJ02 
REF015 1114/02 3:40:00PM 7440-48-4 Cobalt 2.2 J µgll NBCJ02 
REF015 1/14/02 3:40:00PM 7440-50-8 Copper 65 J µgll NBCJ02 
REFOl5 1/14/02 3:40:00PM 7439-89-6 Iron 1700 µg/l NBCJ02 
REFOl5 1/14/02 3:40:00PM 7439-92-1 Lead 44 µgll NBCJ02 
REFOIS 1114/02 3:40:00PM 7439-95-4 Magnesiwn 36000 µgll NBCJ02 
REFOI5 1/14/02 3:40:00 PM 7439-96-5 Manganese 36 µgll NBCJ02 
REF015 1/14/02 3:40:00PM 7440-02-0 Nickel 3.3 J µgll NBCJ02 
REF015 1114/02 3:40:00PM 7440-09-7 Potassium 22000 1 µg/I NBCJ02 
REF015 1114/02 3:40:00PM 7782-49-2 Selenium 3.5 u µgit NBCJ02 
REF015 1/14/02 3:40:00PM 7440-22-4 Silver 4.4 J µgll NBCJ02 
REF015 1114/02 3:40:00PM 7440-23-5 Sodium 290000 µgll NBCJ02 
REF015 1114/02 3:40:00PM 7440-28-0 Thallium 4.5 u µgit NBCJ02 
REFOl5 1/14/02 3:40:00PM 7440-31-5 Tin 4.2 u µg/l :NBCJ02 
REF015 1114/02 3:40:00PM 7440-62-2 Vanadium 8.4 J µgfl NBCJ02 
REF015 1/14/02 3:40:00PM 7440-66-6 Zinc 150 J µgll NBCJ02 



Storm Water Effiuent Analytica1 ..,.ata for Reference Concentrations 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 

REFOI5 1/14/02 3:40:00PM 7439-97-6 Mercury 0.1 u µgl1 NBCJ02 
REF015 1/ 14/02 3:40:00PM 72-54-8 4,4'-DDD 0.1 UJ µgll NBCJ02 
REF015 1/14/02 3:40:00PM 72-55-9 4,4'-DDE 0.1 UJ µg/l NBCJ02 
REF015 1/ 14/02 3:40:00PM 50-29-3 4,4'-DDT 0.1 UJ µgll NBCJ02 
REF015 1/14/02 3:40:00PM 309-00-2 Aldrin 0.05 UJ µg/1 NBCJ02 
REF015 1/14/02 3:40:00PM 319-84-6 alpha-BHC 0.05 UJ µglI NBCJ02 
REF015 1/14/02 3:40:00PM 5103-71-9 alpha-Chlordane 0.012 J µgl1 NBCJ02 
REF015 1/14/02 3:40:00 PM 319-85-7 beta-BHC 0.05 UJ µgll NBCJ02 
REF015 1/14/02 3:40:00PM 57-74-9 Chlordane (technical) 0.5 UJ µg/I NBCJ02 
REF015 1/14/02 3:40:00PM 319-86-8 delta-BHC 0.21 J µgll NBCJ02 
REF015 1114/02 3:40:00PM 60-57-1 Dieldrin 0.1 UJ µg!I NBCJ02 
REF015 1/14/02 3:40:00PM 959-98-8 Endosulfan I 0.05 UJ µgl1 NBCJ02 
REF015 1/14/02 3:40:00PM 33213-65-9 Endosulfan II 0.1 UJ µgll NBCJ02 
REF015 1/14/02 3:40:00PM 1031-07-8 Endosulfan sulfate 0.1 UJ µgll NBCJ02 
REF015 1/14/02 3:40:00PM 72-20-8 Endrin 0.1 UJ µgll NBCJ02 
REF015 1/14/02 3:40:00PM 7421-93-4 Endrin aldehyde 0.1 UJ µg/l NBCJ02 
REF015 1/14/02 3:40:00PM 53494-70-5 Endrin ketone 0.1 UJ µgll NBCJ02 
REF015 1/14/02 3:40:00PM 58-89-9 gamma-BHC (Lindane) 0.05 UJ µgll NBCJ02 
REF015 1/14/02 3:40:00PM 5103-74-2 gamma-Chlordane 0.05 UJ µgll NBCJ02 
REF015 1/14/02 3:40:00PM 76-44-8 Heptachlor 0.05 UJ µg/l NBCJ02 
REF015 1/14/02 3:40:00PM 1024-57-3 Heptachlor epoxide 0.05 UJ µgll NBCJ02 
REF015 1/14/02 3:40:00PM 72-43-5 Methoxychlor 0.061 J µgll NBCJ02 
REF015 1/14/02 3:40:00PM 8001-35-2 Toxaphene 5 UJ µg/l NBCJ02 
REF015 1/14/02 3:40:00PM 12674-11-2 Aroclor-1016 UJ µgit NBCJ02 
REF015 1/14/02 3:40:00PM 11104-28-2 Aroclor-1221 2 UJ µgll NBCJ02 
REF015 1/14/02 3:40:00PM 11141-16-5 Aroclor-1232 UJ µgll NBCJ02 
REF015 1/14/02 3:40:00PM 53469-21-9 Aroclor-1242 l UJ µgit NBCJ02 
REF015 1/14/02 3:40:00PM 12672-29-6 Aroclor-1248 UJ µgll NBCJ02 
REF015 1/14/02 3:40:00PM 11097-69-1 Aroclor-1254 UJ µgl1 NBCJ02 
REF015 1/14/02 3:40:00PM 11096-82-5 Aroclor-1260 l UJ µgl1 NBCJ02 
REF015 1/14/02 3:40:00PM 120-82-1 1,2,4-Trichlorobenzene 10 u µg/I NBCJ02 
REF015 1/14/02 3:40:00PM 95-50-1 1,2-Dichtorobenzene 10 u µg/l NBCJ02 
REF015 1/14/02 3:40:00PM 541-73-1 1,3-Dichlorobenzene 10 u µgll NBCJ02 
REF015 1/14/02 3:40:00PM 106-46-7 1,4-Dichlorobenzene 10 u µgll NBCJ02 

REF015 1/14/02 3:40:00PM 108-60-1 
2,2'-0xybis( 1-chloropropane) 

10 u µg/1 NBCJ02 [ bis(2-Chloroisopropyl )ether] 
REF015 1/14/02 3:40:00PM 95-95-4 2,4,5-Trichlorophenol 10 u µgll NBCJ02 
REF015 1114/02 3:40:00PM 88-06-2 2,4 ,6-Trichlorophenol 10 u µgll NBCJ02 



Storm Water Effiuent Analytica. .da for Reference Concentrations 

VALIDATION 
SAMPLE ID DA TE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME R&'iULT QUALIFIER UNITS SDGNUMBER 

REF015 1/14/02 3:40:00PM 120-83-2 2,4-Dichlorophenol IO u µg/l NBCJ02 
REF015 II 14/02 3:40:00PM 105-67-9 2,4-Dimethylphenol 10 u µgll NBCJ02 
REF015 1/14/02 3:40:00PM 51-28-5 2,4-Dinitrophenol 50 u µgll NBCJ02 
REF015 1/14/02 3:40:00 PM 121-14-2 2,4-Dinitrotoluene 10 u µgll NBCJ02 
REF015 1/14/02 3:40:00 PM 606-20-2 2,6-Dinitrotoluene 10 u µg/I NBCJ02 
REF015 1114102 3:40:00PM 91-58-7 2-Chloronaphthalene JO u µg/l NBCJ02 
REF015 1/ 14/02 3:40:00PM 95-57-8 2-Chlorophenol 10 u µgit NBCJ02 
REF015 1114/02 3:40:00PM 534-52-l 2-Methyl-4.6-dinitrophenol 50 u µg/I NBCJ02 
REF015 1/14/02 3:40:00PM 91-57-6 2-Meth ylnaphthalene 0.78 J µg/I NBCJ02 
REF015 1114102 3:40:00PM 95-48-7 2-Methylphenol (o-Cresol) lO u µgll NBCJ02 
REFOl5 1/l4/02 3:40:00PM 88-74-4 2-Nitroaniline 50 u µgll NBCJ02 
REF015 1/14/02 3:40:00PM 88-75-5 2-Nitrophenol 10 u µgll NBCJ02 
REF015 l/14/02 3:40:00PM 106-44-5 3&4-Methylphenol (m&p-cresol) 10 u µgll NBCJ02 
REF015 l/ 14/02 3:40:00PM 91-94-1 3,3'-Dichlorobenzidine 20 u µgll NBCJ02 
REF015 1114/02 3:40:00PM 99-09-2 3-Nitroaniline 50 u µgll NBCJ02 
REF015 1/14/02 3:40:00PM 101-55-3 4-Bromophenylphenyl ether 10 u µgll NBCJ02 
REF015 1/14/02 3:40:00PM 59-50-7 4-Chloro-3-methylphenol IO u µg/1 NBCJ02 
REF015 1/14/02 3:40:00PM 106-47-8 4-Chloroaniline 20 u µgll NBCJ02 
REFOl5 l/ 14/02 3:40:00PM 7005-72-3 4-Chlorophenylphenyl ether IO u µg/1 NBCJ02 
REF015 1114/02 3:40:00PM 100-01-6 4-Nitroaniline 50 u µgll NBCJ02 
REF015 1/14/02 3:40:00PM 100-02-7 4-Nitrophenol 50 u µg/l NBCJ02 
REF015 l/14/02 3:40:00PM 83-32-9 Acenaphthene 10 u µg/l NBCJ02 
REF015 1/14102 3:40:00PM 208-96-8 Acenaphthylene 10 u µg/I NBCJ02 
REF015 1114102 3:40:00PM 120-12-7 Anthracene 10 u µgll NBCJ02 
REF015 l/14/02 3:40:00PM 56-55-3 Renzo( a)anthracene 10 u µg/I NBCJ02 
REF015 1114102 3:40:00PM 50-32-8 Benzo(a)pyrene lO u µgll NBCJ02 
REFOl5 1114/02 3:40:00PM 205-99-2 Benzo(b )tluoranthene 10 u µg/l NBCJ02 
REFOl5 1114/02 3:40:00PM 191-24-2 Benzo(g,h,i)perylene 10 u µg/l NBCJ02 
REF015 1114102 3:40:00PM 207-08-9 Benzo(k)tluoranthene IO u µgll NBCJ02 
REF015 lll4/02 3:40:00PM 111-91-1 bis(2-Chloroethoxy) methane IO u µg/1 NBCJ02 
REF015 1/14/02 3:40:00PM 111-44-4 bis(2-Chloroethyl)ether 10 u µgll NBCJ02 
REF015 1/14102 3:40:00PM 117-81-7 bi s(2-Eth ylhex y 1 )phthalate 3.7 J µgll NBCJ02 
REF015 l/14/02 3:40:00PM 85-68-7 Butylbenzylphthalate 1.5 J µgll NBCJ02 
REF015 1/14/02 3:40:00PM 86-74-8 Carbazole lO u µg/l NBCJ02 
REFOI5 1114102 3:40:00PM 218-01-9 Chrysene 10 u µg/1 NBCJ02 
REF015 1/14/02 3:40:00PM 53-70-3 Di benzo( a,h )anthracene lO u µg/1 NBCJ02 
REF015 1/14/02 3:40:00PM 132-64-9 Dibenzofuran 10 u µg/I NBCJ02 
REF015 1/14/02 3:40:00PM 84-66-2 Diethylphthalate l.2 J µgll NBCJ02 



Storm Water Effiuent Analytica. ..1ta for Reference Concentrations 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNU:MBER 

REF015 1/14/02 3:40:00PM 131-11-3 Di meth y lphthalate lO u µgll NBCJ02 
REF015 1/14/02 3:40:00PM 84-74-2 Di-n-butylphthalate l.2 J µg/l NBCJ02 
REF015 1/14/02 3:40:00PM 117-84-0 Di-n-octylphthalate 2 J f.Lg/l NBCJ02 
REF015 1/14/02 3:40:00PM 206-44-0 Fluoranthene IO u f.Lg/I NBCJ02 
REF015 1114/02 3:40:00PM 86-73-7 Fluorene 10 u f.Lg/I NBCJ02 
REF015 1/14/02 3:40:00PM 118-74-1 Hexach!orobenzene 10 u f.Lg/I NBCJ02 
REF015 1114/02 3:40:00PM 87-68-3 Hexachlorobutadiene 10 u µ.g/I NBCJ02 
REF015 1114/02 3:40:00PM 77-47-4 Hexachlorocyclopentadiene IO u µ.g/I NBCJ02 
REF015 1114/02 3:40:00PM 67-72-1 Hexachloroethane 10 u µg/I NBCJ02 
REFOlS 1114/02 3:40:00PM 193-39-5 Indeno( 1,2,3-cd)pyrene IO u µgll NBCJ02 
REF015 1114/02 3:40:00PM 78-59-1 Isophorone 10 u µg/l NBCJ02 
REF015 1/14/02 3:40:00PM 91-20-3 Naphthalene 0.96 J µgll NBCJ02 
REF015 l/14/02 3:40:00PM 98-95-3 Nitrobenzene 10 u µgll NBCJ02 
REF015 1/14/02 3:40:00PM 621-64-7 n-Nitrosod i-n-propylami ne 10 u µgll NBCJ02 
REF015 1114/02 3:40:00PM 86-30-6 N-Nitrosodiphenylamine 10 u µgll NBCJ02 
REF015 1114/02 3:40:00PM 87-86-5 Pentachlorophenol 50 u µgll NBCJ02 
REF0!5 1114/02 3:40:00PM 85-01-8 Phenanthrene 10 u µgll NBCJ02 
REF015 1/14/02 3:40:00PM 108-95-2 Phenol IO u µg/I NBCJ02 
REF015 1/14/02 3:40:00PM 129-00-0 Pyrene 10 u µg/l NBCJ02 
REF015 1/14/02 3:40:00PM 57-12-5 Cyanide, Total 10 u µg/l NBCJ02 
REFOl6 1/14/02 5:05:00PM E-10242 Salinity 2 u ppt NBCJ02 
REF016 1/14/02 5:05:00PM 7429-90-5 Aluminum 550 µgfl NBCJ02 
REF016 1/14/02 5:05:00PM 7440-36-0 Antimony 3 u µgll NBCJ02 
REFOl6 1/14/02 5:05:00PM 7440-38-2 Arsenic 3.5 u µgll NBCJ02 
REF016 1114/02 5:05:00PM 7440-39-3 Barium 14 µg/I NBCJ02 
REF016 1114/02 5:05:00PM 7440-41-7 Beryllium 0.1 u µgll NBCJ02 
REF016 1/14/02 5:05:00PM 7440-43-9 Cadmium 0.5 u µgll NBCJ02 
REF016 1/14/02 5:05:00PM 7440-70-2 Calcium 6800 µg/I NBCJ02 
REF016 1/14/02 5:05:00PM 7440-47-3 Chromium 5.9 J µgfl NBCJ02 
REF016 1/14102 5:05:00PM 7440-48-4 Cobalt 1 u µg/l NBCJ02 
REF016 1/14/02 5:05:00PM 7440-50-8 Copper 17 u µgll NBCJ02 
REF016 l/14/02 5:05:00PM 7439-89-6 Iron 810 µgll NBCJ02 
REF016 1114/02 5:05:00PM 7439-92-1 Lead 3.1 J µg!l NBCJ02 
REF016 l/14/02 5:05:00PM 7439-95-4 Magnesium 610 µgll NBCJ02 
REF016 1/14102 5:05:00PM 7439-96-5 Manganese 16 µg/l NBCJ02 
REF016 l/14/02 5:05:00PM 7440-02-0 Nickel 1.3 u µg/l NBCJ02 
REF016 IJ14/02 5:05:00PM 7440-09-7 Potassium 770 J µgll NBCJ02 
REF016 1/14/02 5:05:00PM 7782-49-2 Selenium 3.5 u µgfl NBCJ02 



Storm Water Effluent Analyticai .ta for Reference Concentrations 

VALIDATION 
SAMPLE ID DA TE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 

REF016 1114/02 5:05:00PM 7440-22-4 Silver 0.7 u µg/I NBCJ02 
REF016 1114/02 5:05:00PM 7440-23-5 Sodium 6200 µg/I NBCJ02 
REF016 1/14/02 5:05:00PM 7440-28-0 Thallium 4.5 u µgll NBCJ02 
REF016 1/14/02 5:05:00PM 7440-31-5 Tin 4.2 u µg/I NBCJ02 
REF016 1114/02 5:05:00PM 7440-62-2 Vanadium 4.2 J µg/L NBCJ02 
REF016 1/14/02 5:05:00PM 7440-66-6 Zinc 59 J µgll NBCJ02 
REF016 1/14/02 5:05:00PM 7439-97-6 Mercury 0.1 u µgll NBCJ02 
REF016 l/14/02 5:05:00PM 72-54-8 4.4'-DDD 0.1 u µgll NBCJ02 
REF016 l/14/02 5:05:00PM 72-55-9 4,4'-DDE 0.1 u µgll NBCJ02 
REF016 1/14/02 5:05:00PM 50-29-3 4,4'-DDT 0.1 u µgll NBCJ02 
REF016 1/14/02 5:05:00PM 309-00-2 Aldrin 0.05 u µgll NBCJ02 
REF016 1/14/02 5:05:00PM 319-84-6 alpha-BHC 0.05 u µg/I NBCJ02 
REF016 1/14/02 5:05:00PM 5103-71-9 alpha-Chlordane 0.05 u µgll NBCJ02 
REF016 1/14/02 5:05:00PM 319-85-7 beta-BHC 0.05 u µgll NBCJ02 
REF016 1/14/02 5:05:00PM 57-74-9 Chlordane (technical) 0.5 u µgll NBCJ02 
REF016 1/14/02 5:05:00PM 319-86-8 detta-BHC 0.05 u µg/I NBCJ02 
REF016 1/14/02 5:05:00PM 60-57-1 Dieldrin 0.1 u µg/I NBCJ02 
REF016 1/14/02 5:05:00PM 959-98-8 Endosulfan I 0.05 u µgll NBCJ02 
REF016 1/14/02 5:05:00PM 33213-65-9 Endosulfan II 0.1 u µgll NBCJ02 
REF016 l/14/02 5:05:00PM 1031-07-8 Endosulfan sulfate 0.1 u µgll NBCJ02 
REF016 1/14/02 5:05:00PM 72-20-8 Endrin 0.1 u µgll NBCJ02 
REF016 1114/02 5:05:00PM 7421-93-4 Endrin aldehyde 0.1 u µgll NBCJ02 
REF016 1/14/02 5:05:00PM 53494-70-5 Endrin ketone 0.1 u µg/I NBCJ02 
REF016 1/14/02 5:05:00PM 58-89-9 gamma-BHC (Lindane) 0.05 u µgll NBCJ02 
REF016 1/14/02 5:05:00PM 5103-74-2 gamma-Chlordane 0.05 u µg/I NBCJ02 
REF016 1/14/02 5:05:00PM 76-44-8 Heptachlor 0.05 u µg/I NBCJ02 
REF016 1/14/02 5:05:00PM 1024-57-3 Heptachlor epoxide 0.05 u µgll NBCJ02 
REFOI6 1/14/02 5:05:00PM 72-43-5 Methoxychlor 0.5 u µgll NBCJ02 
REF016 1/14/02 5:05:00PM 8001-35-2 Toxaphene 5 u µg/I NBCJ02 
REF016 1/14/02 5:05:00PM 12674-11-2 Aroclor-1016 1 u µg/l NBCJ02 
REF016 1/14/02 5:05:00PM 11104-28-2 Aroclor-1221 2 u µgll NBCJ02 
REF016 1/14/02 5:05:00PM 11141-16-5 Aroclor-1232 u µg/I NBCJ02 
REF016 1/14/02 5:05:00PM 53469-21-9 Aroclor-1242 u µg/l NBCJ02 
REF016 1/14/02 5:05:00PM 12672-29-6 Aroclor-1248 1 u µgll NBCJ02 
REFOl6 1/14/02 S:OS:OOPM 11097-69-1 Arodor-1254 1 u µg/1 NBCJ02 
REF016 1/14/02 5:05:00PM 11096-82-5 Aroclor-1260 1 u µg/I NBCJ02 
REF016 1114/02 5:05:00PM 120-82-1 1,2,4-Trichlorobenzene 10 u µgll NBCJ02 
REF016 1/14/02 5:05:00PM 95-50-1 1,2-Dichlorobenzene 10 u µg/l NBCJ02 



Storm Water Effluent Analytica. ... ta for Reference Concentrations 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT 2UALIFIER UNITS SDGNUMBER 

REF016 1/14/02 5:05:00PM 541-73-1 1,3-Dichlorobenzene IO u µg/I NBCJ02 
REF016 l/14/02 5:05:00PM 106-46-7 1,4-Dich lorobenzene 10 u µg/I NBCJ02 

REF016 1114/02 5:05:00 PM 108-60-1 
2,2'-0xybis( 1-chloropropane) 

10 u µg/I NBCJ02 
[bi s(2-Chl oroisopropyl )ether] 

REF016 l/14/02 5:05:00 PM 95-95-4 2,4,5-Trichlorophenol IO u µgll NBCJ02 
REF016 l/14/02 5:05:00PM 88-06-2 2,4,6-Trichlorophenol IO u µg/I NBCJ02 
REF016 1114/02 5:05:00 PM 120-83-2 2,4-Dichlorophenol IO u µg/I NBCJ02 
REF016 1114/02 5:05:00PM 105-67-9 2,4-Dimethylphenol 10 u µg/l NBCJ02 
REF016 1114/02 5:05:00PM 51-28-5 2,4-Dinitrophenol 50 u 11gll NBCJ02 
REF016 1114/02 5:05:00PM 121-14-2 2,4-Dinitrotoluene 10 u µg/l NBCJ02 
REF016 1114/02 5:05:00PM 606-20-2 2,6-Dinitrotoluene 10 u µgfl NBCJ02 
REF016 1114/02 5:05:00PM 91-58-7 2-Chloronaphthalene 10 u µg/l NBCJ02 
REF016 1/14/02 5:05:00PM 95-57-8 2-Chlorophenol 10 u µg/l NBCJ02 
REF016 1/14/02 5:05:00PM 534-52-l 2-Methyl-4,6-dinitrophenol 50 u µgll NBCJ02 
REF016 1/14/02 5:05:00PM 91-57-6 2-MethyJnaphthalene 10 u µgll NBCJ02 
REF016 1/14/02 5:05:00PM 95-48-7 2-Methylphenol (o-Cresol) 10 u µgll NBCJ02 
REF016 1/14/02 5:05:00PM 88-74-4 2-Nitroaniline 50 u µgll NBCJ02 
REF016 1114/02 5:05:00PM 88-75-5 2-Nitrophenol 10 u µgll NBCJ02 
REF016 1/14/02 5:05:00PM 106-44-5 3&4-Methylphenol (m&p-cresol) 10 u µgll NBCJ02 
REF016 1114/02 5:05:00PM 91-94-1 3,3'-Dichlorobenzidine 20 u µgll NBCJ02 
REF016 1114102 5:05:00PM 99-09-2 3-Nitroaniline 50 u µgll NBCJ02 
REF016 1114/02 5:05:00PM 101-55-3 4-Bromophenylphenyl ether 10 u µgll NBCJ02 
REFOI6 1114/02 5:05:00PM 59-50-7 4-Chloro-3-methylphenol IO u µgll NBCJ02 
REF016 1/14102 5:05:00PM 106-47-8 4-Ch]oroaniline 20 u µg/I NBCJ02 
REF016 1/14/02 5:05:00PM 7005-72-3 4-ChlorophenylphenyJ ether 10 u µg/l NBCJ02 
REF016 1114/02 5:05:00PM 100-01-6 4-Nitroaniline 50 u µgll NBCJ02 
REF016 1/14/02 5:05:00PM 100-02-7 4-Nitrophenol 50 u µgit NBCJ02 
REF016 1/14/02 5:05:00PM 83-32-9 Acenaphthene 10 u µg/l NBCJ02 
REF016 1114/02 5:05:00PM 208-96-8 AcenaphthyJene 10 u µgll NBCJ02 
REFOI6 1/14/02 5:05:00PM 120-12-7 Anthracene 10 u µgll NBCJ02 
REFOI6 1/14/02 5:05:00PM 56-55-3 Benzo( a )anthracene 10 u µg/I NBCJ02 
REF016 l/14/02 5:05:00PM 50-32-8 Benzo(a)pyrene 10 u µgll NBCJ02 
REF016 1114102 5:05:00PM 205-99-2 Benw(b )fluoranthene 10 u µgll NBCJ02 
REF016 1114102 5:05:00PM 191-24-2 Benzo(g,h,i)perylene 10 u µgfl NBCJ02 
REF016 1/14102 5:05:00PM 207-08-9 Benzo(k)fluoranthene 10 u µgll NBCJ02 
REF016 1114/02 5:05:00PM 111-91-1 bis(2-Chloroethoxy )methane 10 u µgll NBCJ02 
REF016 1/14/02 5:05:00PM 111-44-4 bis(2-Chloroethyl)ether 10 u µgll NBCJ02 
REF016 1114/02 5:05:00PM 117-81-7 bis(2-Ethylhexyl)phthalate 2.8 J µg/l NBCJ02 



Storm Water Effiuent Analytica1. ... ta for Reference Concentrations 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT 2UALIFIER UNITS SDGNUMBER 

REF016 1114/02 5:05:00PM 85-68-7 Butylbenzylphthalate 10 u µgll NBCJ02 
REF016 l/14/02 5:05:00PM 86-74-8 Carbazole 10 u µgll NBCJ02 
REF016 1114/02 5:05:00PM 218-01-9 Chrysene 10 u µgll NBCJ02 
REF016 l/14/02 5:05:00PM 53-70-3 Di benzo( a,h)anthracene 10 u µgll NBCJ02 
REF016 l/14/02 5:05:00PM 132-64-9 Dibenzofuran 10 u µgll NBCJ02 
REF016 l/14/02 5:05:00PM 84-66-2 Diethylphthalate lO u µgll NBCJ02 
REF016 1114/02 5:05:00PM 131-11-3 Dimethylphthalate 10 u µgll NBCJ02 
REF016 1/14/02 5:05:00PM 84-74-2 Di-n-butylphthalate 10 u µgll NBCJ02 
REF016 1114/02 5:05:00PM 117-84-0 Di-n-octylphthalate 10 u µgll NBCJ02 
REFOI6 l/14/02 5:05:00PM 206-44-0 Fluoranthene 0.48 J µgll NBCJ02 
REF016 1/14/02 5:05:00PM 86-73-7 Fluorene 10 u µg/I NBCJ02 
REF016 1/14/02 5:05:00PM 118-74-1 Hexachlorobenzene lO u µgll NBCJ02 
REF016 l/14/02 5:05:00PM 87-68-3 Hexachlorobutadiene 10 u µgll NBCJ02 
REF016 l/14/02 5:05:00PM 77-47-4 Hexachlorocyclopentadiene IO u µgll NBCJ02 
REF016 1/14/02 5:05:00PM 67-72-l Hexachloroethane JO u µgll NBCJ02 
REF016 1114/02 5:05:00PM 193-39-5 Indeno( 1,2,3-cd )pyrene IO u µgll NBCJ02 
REF016 1114/02 5:05:00PM 78-59-l lsophorone 10 u µgll NBCJ02 
REF016 1114/02 5:05:00PM 91-20-3 Naphthalene 10 u µgll NBCJ02 
REF016 1114/02 5:05:00PM 98-95-3 Nitrobenzene 10 u µgll NBCJ02 
REF016 1114/02 5:05:00PM 621-64-7 n-Nitrosodi-n-propylamine 10 u µgll NBCJ02 
REF016 1114/02 5:05:00PM 86-30-6 N-Nitrosodiphenylamine 10 u µgll NBCJ02 
REF016 1114/02 5:05:00PM 87-86-5 Pentachlorophenol 50 u µg/I NBCJ02 
REF016 1/14/02 5:05:00PM 85-01-8 Phenanthrene 10 u µgll NBCJ02 
REF016 1114/02 5:05:00PM 108-95-2 Phenol 10 u µg/I NBCJ02 
REF016 1/14/02 5:05:00PM 129-00-0 Pyrene 10 u µg/I NBCJ02 
REF016 1/14/02 5:05:00PM 57-12-5 Cyanide, Total 12 µgll NBCJ02 
REF017 117/02 11:20:00 AM E-10242 Salinity 2 u ppt NBCJOI 
REF017 117102 l l :20:00 AM 7429-90-5 Aluminum 290 J µgll NBCJOl 
REF017 l/7102 ll:20:00Mf 7440-36-0 Antimony 3 u p.gll NBCJOl 
REF017 117/02 l l :20:00 AM 7440-38-2 Arsenic 3.5 u µgll NBCJOl 
REF017 117/02 11 :20:00 A.l\1 7440-39-3 Barium 6.2 J µg/I NBCJOl 
REF017 117/02 11 :20:00 A.'1 7440-41-7 Beryllium 0.1 UJ µgll NBCJOl 
REF017 117/02 11 :20:00 A.\il 7440-43-9 Cadmium 0.5 u µgll NBCJOl 
REF017 1/7/02 11:20:00AM 7440-70-2 Calcium 3400 µgll NBCJOl 
REF017 117/02 11:20:00AM 7440-47-3 Chromium 1.6 J µgll NBCJOI 
REF017 117102 11:20:00 AM 7440-48-4 Cobalt 1 u µgll NBCJOl 
REF017 117/02 11:20:00 AM 7440-50-8 Copper 4.2 u µg/l NBCJOl 
REF017 l/7/02 11:20:00 AM 7439-89-6 Iron 330 µgll NBCJOl 



Storm Water Effiuent Analytica. .tla for Reference Concentrations 

VALlDATION 
SAMPLE ID DA TE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 

REF017 117102 11:20:00 AM 7439-92-1 Lead 4.9 1 µgit NBCJOl 
REF017 117102 l 1:20:00 AM 7439-95-4 Magnesium 310 J µgll NBCJOl 
REF017 117/02 11:20:00 AM 7439-96-5 Manganese 12 µgll NBCJOl 
REF017 117/02 11:20:00 AM 7440-02-0 Nickel 1.3 u µgll NBCJOl 
REF017 117102 11:20:00 AM 7440-09-7 Potassium 310 J µgll NBCJOl 
REF017 117/02 ll:20:00AM 7782-49-2 Selenium 3.5 u µgll NBCJOl 
REF017 117/02 11:20:00 AM 7440-22-4 Silver 0.7 u µgll NBCJOl 
REF017 117/02 11:20:00 AM 7440-23-5 Sodium 2000 µgll NBCJOl 
REF017 117/02 11:20:00 AM 7440-28-0 Thallium 4.5 u µglI NBCJOl 
REF017 117/02 11:20:00 AM 7440-31-5 Tin 4.2 u µgll NBCJOl 
REF017 117/02 11:20:00 AM 7440-62-2 Vanadium 2.7 J µgll NBCJOl 
REF017 117/02 11:20:00 AM 7440-66-6 Zinc 57 µgll NBCJOl 
REF017 117/02 11:20:00 AM 7439-97-6 Mercury 0.1 u µgll NBCJOl 
REF017 1/7/02 l l:20:00AM 72-54-8 4,4'-DDD 0.1 u µgll NBCJOl 
REF017 1/7/02 11:20:00 AM 72-55-9 4,4'-DDE 0.1 u µgll NBCJOl 
REF017 1/7/02 11:20:00 AM 50-29-3 4,4'-DDT 0.1 u µgll NBCJOl 
REF017 1/7/02 11:20:00 AM 309-00-2 Aldrin 0.05 u µgll NBCJOl 
REF017 1/7/02 ll:20:00AM 319-84-6 alpha-BHC 0.05 u µgll NBCJOl 
REF017 1/7/02 11:20:00 AM 5103-71-9 alpha-Chlordane 0.05 u µgll NBCJOl 
REF017 1/7/02 11:20:00 AM 319-85-7 beta-BHC 0.05 u µgll NBCJOl 
REF017 1/7/02 l1:20:00AM 57-74-9 Chlordane (technical) 0.5 u µgll NBCJOl 
REF017 1/7/02 11:20:00 AM 319-86-8 delta-BHC 0.05 u µgll NBCJOI 
REF017 1/7/02 11:20:00 AM 60-57-1 Dieldrin 0.1 u µgit NBCJOl 
REF017 1/7/02 11:20:00 AM 959-98-8 Endosulfan I 0.05 u µgll NBCJOl 
REF017 1/7/02 11:20:00 AM 33213-65-9 Endosulfan II 0.1 u µgll NBCJOl 
REF017 1/7/02 11:20:00 AM 1031-07-8 Endosulfan sulfate 0.1 u µgit NBCJOl 
REF017 1/7/02 11:20:00 AM 72-20-8 Endrin 0.1 u µgit NBCJOl 
REF017 1/7/02 11:20:00 AM 7421-93-4 Endrin aldehyde 0.1 u µgll NBCJOl 
REF017 1/7/02 11:20:00 AM 53494-70-5 Endrin ketone 0.1 u µgll NBCJOl 
REF017 1/7/02 11:20:00 AM 58-89-9 gamma-BHC (Lindane) 0.05 u µgit NBCJOl 
REF017 1/7/02 11:20:00 AM 5103-74-2 gamma-Chlordane 0.05 u µgll NBCJOl 
REF017 1/7/02 11:20:00 AM 76-44-8 Heptachtor 0.05 u µgll NBCJOl 
REF017 1/7/02 11:20:00 AM 1024-57-3 Heptachlor epoxide 0.05 u µgit NBCJOl 
REF017 1/7/02 11:20:00 AM 72-43-5 Methox ych \or 0.5 u µgll NBCJOl 
REF017 1/7/02 11:20:00 AM 8001-35-2 Toxaphene 5 u µgll NBCJOl 
REF017 1/7/02 11:20:00 AM 12674-11-2 Aroclor-1016 l u µgll NBCJOl 
REF017 1/7/02 11:20:00 AM 11104-28-2 Aroclor-1221 2 u µgll NBCJOl 
REF017 1/7/02 11:20:00 AM 11141-16-5 Aroclor-1232 u µgll NBCJOl 



Storm Water Effiuent Analytica. _.ta for Reference Concentrations 

VALIDATION 
SAMPLE ID DA TE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT 2UALIFIER UNITS SDGNU:MBER 

REF017 in102 11:20:00 AM 53469-21-9 Aroclor-1242 u µgll NBCJOl 
REF017 117/02 11:20:00 AM 12672-29-6 Aroclor-1248 u µgll NBCJOl 
REF017 l/7/02 11:20:00 AM 11097-69-1 Aroclor-1254 u µg/1 NBCJOI 
REF017 1/7/02 11:20:00 AM 11096-82-5 Aroclor-1260 l u µg/l NBCJOI 
REF017 l/7/02 11:20:00 AM 120-82-1 1,2.4-Trichlorobenzene 10 u µg/1 NBCJOl 
REF017 1/7/02 11:20:00 AM 95-50-1 1,2-Dichlorobenzene 10 u µg/I NBCJOl 
REF017 l/7/02 11:20:00 AM 541-73-1 l ,3-Dichlorobenzene 10 u µgll NBCJOl 
REF017 117/02 11:20:00 AM 106-46-7 1,4-Diehl orobenzene IO u µg/I NBCJOI 

REF017 1/7/02 11:20:00 AM 108-60-1 
2,2'-0xybis( 1-chloropropane) 

10 u µgll NBCJOl [bis(2-Chloroisopropyl )ether] 
REFOI7 117/02 11:20:00 AM 95-95-4 2,4,5-Trichlorophenol 10 u µg/1 NBCJOl 
REFOl7 l/7/02 11:20:00AM 88-06-2 2,4,6-Trichlorophenol 10 u µgll NBCJOl 
REFOl7 117/02 I 1:20:00 AM 120-83-2 2,4-Dichlorophenol 10 u µg/1 NBCJOI 
REFOl7 1/7/02 11:20:00 AM 105-67-9 2.4-Dimethylphenol 10 u µg/l NBCJOl 
REFOl7 117/02 11:20:00 AM 51-28-5 2,4-Dinitrophenol 50 u µ.g/I NBCJOl 
REF017 l/7/02 l l :20:00 Ai\1 121-14-2 2,4-Dinitrotoluene 10 u µgll NBCJOl 
REF017 1/7/02 11:20:00 AM 606-20-2 2,6-Dinitrotoluene 10 u µgll NBCJOl 
REF017 117/02 11:20:00 AM 91-58-7 2-Ch loronaphthalene IO u µg/I NBCJOl 
REF017 1/7/02 11:20:00 AM 95-57-8 2-Chlorophenol 10 u µg/l NBCJOl 
REF017 117/02 11:20:00 AM 534-52-1 2-Methyl-4,6-dinitrophenol 50 u µgll NBCJOI 
REF017 117/02 11:20:00 AM 91-57-6 2-Methylnaphthalene 10 u µgll NBCJ01 
REF017 1/7/02 11:20:00 AM 95-48-7 2-Methylphenol (o-Cresol) IO u µgll NBCJOl 
REF017 117/02 11:20:00 AM 88-74-4 2-Nitroaniline 50 u µgll NBCJOl 
REF017 117/02 11:20:00 AM 88-75-5 2-Nitrophenol lO u µg/I NBCJ01 
REFOl7 117/02 11:20:00 AM 106-44-5 3&4-Methylphenol (m&p-cresol) 10 u µgll NBCJOl 
REF017 117/02 11 :20:00 Ai\1 91-94-1 3.3'-Dichlorobenzidine 20 u µgll NBCJOl 
REF017 1/7/02 11:20:00 AM 99-09-2 3-Nitroaniline 50 u µg/l NBCJOl 
REF017 117/02 11:20:00 AM 101-55-3 4-Bromophenylphenyl ether 10 u µgll NBCJOl 
REF017 l/7/02 11:20:00 AM 59-50-7 4-Chloro-3-methylphenol 10 u µgll NBCJOl 
REFOI7 117/02 11:20:00AM 106-47-8 4-Chloroaniline 20 u µgll NBCJOl 
REF017 117/02 11:20:00 AM 7005-72-3 4-Chlorophenylphenyl ether 10 u µgll NBCJOI 
REFOl7 1/7/02 11:20:00 AM 100-01-6 4-Nitroaniline 50 u µgll NBCJOl 
REF017 117/02 11:20:00 Ai\1 100-02-7 4-Nitrophenol 50 u µgll NBCJOl 
REF017 117/02 11:20:00 AM 83-32-9 Acenaphthene 10 u µg/I NBCJOl 
REF017 1/7/02 11:20:00 AM 208-96-8 Acenaphthylene 10 u µg/I NBCJOl 
REF017 l/7/02 11:20:00 AM 120-12-7 Anthracene 10 u µg/I NBCJ01 
REF017 117/02 ll:20:00AM 56-55-3 Benzo( a)anthracene 0.99 J µ.g/I NBCJ01 
REFCl17 117/02 11:20:00 AM 50-32-8 Benzo( a)pyrene 1.6 J µg/I NBCJOl 



Storm \Vater Effluent Analytica1 .;ta for Reference Concentrations 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 

REF017 117/02 ll:20:00 AM 205-99-2 Benzo(b )fluoranthene 2.8 J µgll NBCJOI 
REF017 117102 11:20:00 AM 191-24-2 Benzo(g,h,i)perylene 1.8 J µg/I NBCJOl 
REF017 117/02 11:20:00 AM 207-08-9 Benzo(k)fl uoranthene 2.3 J µg!I NBCJOI 
REF017 l/7/02 11:20:00 AM 111-91-1 bis(2-Chloroethox y )methane lO u µg/I NBCJOl 
REF017 l/7/02 11 :20:00 AJ\.1 111-44-4 bis(2-Chloroethyl)ether 10 u µg/I l'o"BCJOl 
REF017 l/7/02 11:20:00AM 117-81-7 bis(2-Ethylhexyl)phthalate J.6 J µgit NBCJOl 
REF017 117/02 l l :20:00 AJ\.1 85-68-7 Butylbenzylphthalate lO u µgll NBCJOl 
REF017 117/02 11:20:00 AM 86-74-8 Carbazole 0.62 J µg/l NBCJOl 
REF017 1/7/02 11:20:00 AM 218-01-9 Chrysene 3.3 J µg/1 NBCJOl 
REF017 1/7/02 11:20:00 AM 53-70-3 Di benzo( a,h)anthracene 10 u µgll NBCJOl 
REF017 1/7/02 11 :20:00 A.\1 132-64-9 Dibenzofuran IO u µg/l NBCJOl 
REF017 1/7/02 11 :20:00 A.\1 84-66-2 Diethylphthalate 10 u µg/l NBCJOl 
REF017 117/02 11 :20:00 A.\1 131-11-3 Dimethylphthalate lO u µg/1 NBCJOl 
REF017 117/02 11 :20:00 A.\1 84-74-2 Di-n-butylphthalate 10 u µgll NBCJOl 
REF017 1/7/02 11:20:00 AM 117-84-0 Di-n-octylphthalate 25 J µg/1 NBCJOl 
REF017 117/02 11:20:00 AM 206-44-0 Fluoranthene 5.7 J µgll NBCJOl 
REF017 1/7/02 11:20:00 AM 86-73-7 Fluorene 10 u µg!I NBCJOl 
REF017 117/02 11:20:00 AM 118-74-1 Hexach Toro benzene lO u µgll NBCJOl 
REF017 117/02 11:20:00 AM 87-68-3 Hexachlorobutadiene 10 u µg/l NBCJOl 
REF017 117/02 11:20:00 AM 77-47-4 Hexachlorocyclopentadiene 10 u µg!I NBCJOI 
REF017 117102 11:20:00 AM 67-72-1 Hexachloroethane 10 u µgit NBCJOl 
REF017 117/02 11:20:00 AM 193-39-5 Indeno( 1,2 ,3-cd)pyrene 1.9 1 µg/I NBCJOl 
REF017 l/7/02 11:20:00 AM 78-59-1 Isophorone 10 u µg/I NBCJOl 
REF017 l/7/02 11:20:00 AM 91-20-3 Naphthalene 10 u µgll NBCJOl 
REF017 l/7/02 11 :20:00 AJ\.1 98-95-3 Nitro benzene 10 u µg/I NBCJOl 
REF017 117102 11:20:00 AM 621-64-7 n-Nitrosodi-n-propylamine 10 u µg/1 NBCJOl 
REF017 117/02 11:20:00 AM 86-30-6 N-Nitrosodiphenylamine 10 u µg/l NBCJOl 
REF017 117/02 11:20:00 AM 87-86-5 Pentachloropheno 1 50 u µgll NBCJOl 
REF017 117/02 11:20:00 AM 85-01-8 Phenanthrene 1.9 J µgll NBCJOl 
REF017 l/7/02 11:20:00 AM 108-95-2 Phenol IO u µg/1 NBCJOl 
REF017 117/02 11:20:00 AM 129-00-0 Pyrene 3.4 J µgll NBCJOl 
REF017 117102 11:20:00 AM 57-12-5 Cyanide, Total IO u µ.gll NBCJOI 
REF018 117/02 10:55:00AM E-10242 Salinity 2 u ppt NBCJOl 
REF018 117/02 10:55:00 AM 7429-90-5 Aluminum 1600 J µg!I NBCJOl 
REF018 ln/02 10:55:00AM 7440-36-0 Antimony 3 u µg/I NBCJOl 
REF018 117102 !0:55:00AM 7440-38-2 Arsenic 3.5 u µg!I l\1BCJ01 
REF018 117102 10:55:00 AJ\.1 7440-39-3 Barium 13 µgll NBCJOl 
REF018 117/02 10:55:00AM 7440-41-7 Beryllium 0.1 UJ µg/1 NBCJOl 



Storm Water Effiuent Analytica1 ... ta for Reference Concentrations 

VALIDATION 
SAMPLE ID DA TE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT 2UALIFIER UNITS SDGNUMBER 

REF018 117/02 10:55:00 AM 7440-43-9 Cadmium 0.5 u µg/I NBCJOl 
REF018 l/7/02 10:55:00AM 7440-70-2 Calcium 13000 µgll NBCJOl 
REF018 1/7/02 l0:55:00AM 7440-47-3 Chromium 3.4 J µgll NBCJOI 
REF018 117/02 10:55:00 AM 7440-48-4 Cobalt u µgll NBCJOI 
REF018 1/7/02 10:55:00 AM 7440-50-8 Copper 4.4 u µg/l NBCJOl 
REF018 l/7/02 t0:55:00 AM 7439-89-6 Iron 1900 µg/l NBCJOl 
REF018 1/7/02 10:55:00AM 7439-92-1 Lead 2 J µgll NBCJOI 
REF018 1/7/02 10:55:00AM 7439-95-4 Magnesium 790 µ.g/l NBCJOl 
REF018 117/02 10:55:00AM 7439-96-5 Manganese 39 µ.g/l NBCJOI 
REF018 1/7/02 10:55:00AM 7440-02-0 Nickel 1.3 u µ.g/l NBCJOI 
REF018 117/02 10:55:00AM 7440-09-7 Potassium 980 J µgll NBCJOl 
REF018 117/02 10:55:00AM 7782-49-2 Selenium 3.5 u µgll NBCJOl 
REF018 117/02 10:55:00 AM 7440-22-4 Silver 0.7 u µgll NBCJOl 
REF018 117/02 10:55:00AM 7440-23-5 Sodium 3000 µgll NBCJOl 
REF018 117/02 10:55:00AM 7440-28-0 Thallium 4.5 u µg/I NBCJOl 
REF018 117/02 10:55:00AM 7440-31-5 Tin 4.2 u µg/I NBCJOl 
REF018 1/7/02 10:55:00AM 7440-62-2 Vanadium 8.7 J µgll NBCJOl 
REF018 117/02 10:55:00 AM 7440-66-6 Zinc 50 µgll NBCJOl 
REF018 117/02 10:55:00AM 7439-97-6 Mercury 0.1 u µ:git NBCJOl 
REF018 1/7/02 10:55:00 A.\1 72-54-8 4,4'-DDD 0.1 UJ µ:gll NBCJOl 
REF018 117/02 10:55:00 AM 72-55-9 4,4'-DDE 0.1 UJ µgll NBCJOl 
REF018 117/02 10:55:00 AM 50-29-3 4,4'-DDT 0.1 UJ µgll NBCJOl 
REF018 l/7/02 10:55:00AM 309-00-2 Aldrin 0.05 UJ µgll NBCJOl 
REF018 117/02 10:55:00AM 319-84-6 alpha-BHC 0.05 UJ µgll NBCJOl 
REF018 117/02 10:55:00AM 5103-71-9 alpha-Chlordane 0.05 UJ µgll NBCJOl 
REF018 1/7/02 10:55:00AM 319-85-7 beta-BHC 0.05 UJ µgll NBCJOl 
REF018 117/02 10:55:00AM 57.74.9 Chlordane (technical) 0.5 UJ µgll NBCJOl 
REF018 117/02 10:55:00AM 319-86-8 delta-BHC 0.05 UJ µ.gll NBCJOl 
REF018 117/02 10:55:00 AM 60-57-1 Dieldrin 0.1 UJ µgll NBCJOl 
REF018 117/02 l0:55:00AM 959-98-8 Endosulfan I 0.05 UJ µ.gll NBCJOl 
REF018 1/7/02 l0:55:00AM 33213-65-9 Endosu1fan II 0.1 UJ µ.gll NBCJOl 
REF018 117/02 10:55:00AM 1031-07-8 Endosu1fan sulfate 0.1 UJ µ.g/1 NBCJOl 
REF018 1/7/02 l0:55:00AM 72-20-8 Endrin 0.1 UJ µ.gll NBCJOl 
REF018 117/02 10:55:00AM 7421-93-4 Endrin aldehyde 0.1 UJ µg/I NBCJOI 
REF018 117/02 10:55:00AM 53494-70-5 Endrin ketone 0.1 UJ µg/1 NBCJOI 
REF018 1/7/02 l0:55:00AM 58-89-9 gamma-BHC (Lindane) 0.05 UJ µg/1 NBCJOl 
REFOJ8 1/7/02 10:55:00AM 5103-74-2 gamma-Chlordane 0.05 UJ µgll NBCJOl 
REF018 1/7/02 l0:55:00AM 76-44-8 Heptachlor 0.05 UJ µgit NBCJOI 



Storm Water Effiuent Analytica. .Jta for Reference Concentrations 

VALIDATION 
SAMPLE ID DA TE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT QUALIFIER UNITS SDGNUMBER 

REF018 ln102 10:55:00AM 1024-57-3 Heptachlor epoxide 0.05 UJ µg/l NBCJOI 
REF018 ln102 l0:55:00AM 72-43-5 Methoxychlor 0.5 UJ µg/I I\'BCJOl 
REF018 ln102 10:55:00AM 8001-35-2 Toxaphene 5 UJ µg/l NBCJOl 
REF018 in102 l0:55:00AM 12674-11-2 Aroclor-1016 UJ µ.g/1 NBCJOl 
REF018 1n102 10:55:00AM 11104-28-2 Aroclor-1221 2 UJ µ.g/l NBCJOl 
REF018 1n102 I0:55:00 AM 11141-16-5 Aroclor-1232 1 UJ µgll NBCJOl 
REF018 117/02 10:55:00 Mf 53469-21-9 Aroclor-1242 1 UJ µg/1 NBCJOl 
REF018 117/02 10:55:00AM 12672-29-6 Aroclor-1248 1 UJ µgll NBCJOl 
REF018 l/7/02 I0:55:00AM 11097-69-1 Aroclor-1254 1 UJ µgll NBCJOl 
REF018 l/7/02 10:55:00AM 11096-82-5 Aroclor-1260 1 UJ µg/l NBCJOl 
REF018 l/7/02 l0:55:00AM 120-82-1 1,2,4-Trichlorobenzene 10 u µg/1 NBCJOl 
REF018 l/7/02 I0:55:00AM 95-50-1 1,2· Dichlorobenzene 10 u µg/I NBCJOl 
REF018 1/7/02 10:55:00 AM 541-73-1 1,3-Dichlorobenzene IO u µ.g/I NBCJOl 
REF018 117/02 10:55:00AM I06-46-7 1,4-Dichlorobenzene 10 u µg/1 NBCJOI 

REF018 ln102 10:55:00 AM 108-60-l 2,2'-0xyhis(l-chloropropane) 
[bis(2-Chloroisopropyl)ether] IO u µ.g/I NBCJOl 

REF018 117/02 10:55:00AM 95-95-4 2,45-Trichlorophenol IO u µ.g/I NBCJOI 
REF018 l/7/02 I0:55:00AM 88-06-2 2,4,6-Trichlorophenol 10 u µ.g/1 NBCJOl 
REF018 117102 10:55:00AM 120-83-2 2,4-Dichlorophenol IO u µgll NBCJOI 
REF018 117/02 10:55:00AM 105-67-9 2.4-Dimethylphenol 10 u µgll NBCJOI 
REF018 1/7/02 10:55:00 AM 51-28-5 2,4-Dinitrophenol 50 u µ.g/I NBCJOl 
REF018 1n102 10:55:00AM 121-14-2 2,4-Dinitrotoluene 10 u µg/I NBCJOl 
REF018 117/02 10:55:00AM 606-20-2 2,6-Dinitrotoluene IO u µ.g/I NBCJOl 
REF018 117/02 10:55:00AM 91-58-7 2-Chloronaphthalene IO u µ.g/I NBCJOl 
REF018 117/02 I0:55:00 AM 95-57-8 2-Chloropheno] 10 u µg/I NBCJOl 
REF018 117/02 10:55:00 AM 534-52-1 2-Methyl-4,6-dinitrophenal 50 u µg/I NBCJOl 
REF018 1/7/02 10:55:00AM 91-57-6 2-Methylnaphthalene 10 u µg/1 NBCJOI 
REF018 117102 10:55:00AM 95-48-7 2-Methylphenol (o-Cresol) 10 u µ.g/1 NBCJOl 
REFOI8 1/7/02 l0:55:00AM 88-74-4 2-Nitroaniline 50 u µ.g/1 NBCJOl 
REF018 1/7/02 10:55:00AM 88-75-5 2-Nitrophenol 10 u µg/I NBCJOl 
REF018 1n102 10:55:00 AM 106-44-5 3&4-Methylphenol (m&p-cresol) 10 u µgll NBCJOl 
REF018 1/7/02 10:55:00AM 91-94-1 3,3'-Dichlorobenzidine 20 u µ.g/1 NBCJOl 
REF018 1/7/02 I0:55:00AM 99-09-2 3-Nitroaniline 50 u µg/l NBCJOI 
REF018 1/7/02 10:55:00AM 101-55-3 4-Bromophenylphenyl ether 10 u µ.g/I NBCJOl 
REF018 1/7/02 10:55:00AM 59-50-7 4-Chloro-3-methylphenol 10 u µg/1 NBCJOI 
REF018 1/7/02 10:55:00AM 106-47-8 4-Chloroani line 20 u µg/I NBCJOl 
REF018 1/7/02 10:55:00AM 7005-72-3 4-Chlorophenylphenyl ether 10 u µg/I NBCJOl 
REF018 1/7/02 10:55:00AM 100-01-6 4-Nitroaniline 50 u µg/I NBCJOI 



Storm Water Emuent Analytica. Jta for Reference Concentrations 

VALIDATION 
SAMPLE ID DATE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT 2UALIFIER UNITS SDGNUMBER 

REF018 In/02 10:55:00AM 100-02-7 4-Nitrophenol 6.2 J µg/l NBCJOI 
REF018 ln/02 l0:55:00AM 83-32-9 Acenaphthene IO u µgll NBCJOl 
REF018 ln/02 10:55:00AM 208-96-8 Acenaphthy\ene 10 u µg/I NBCJOl 
REFOl8 117/02 10:55:00AM 120-12-7 Anthracene IO u µgit NBCJOI 
REF018 1/7/02 10:55:00AM 56-55-3 Benzo( a)anthracene 10 u µgll NBCJOl 
REF018 1/7/02 10:55:00AM 50-32-8 Benzo( a)pyrene IO u µg/I NBCJOl 
REF018 1/7/02 10:55:00AM 205-99-2 Benzo(b )fluoranthene IO u µgll NBCJOl 
REF018 117/02 10:55:00 AM 191-24-2 Benzo(g,h,i}perylene 10 u µgit NBCJOl 
REF018 117102 l0:55:00AM 207-08-9 Benzo(k )fl uoranthene 10 u µgll NBCJOl 
REF018 117/02 10:55:00AM 111-91-1 bis(2-Chloroethoxy)methane IO u µgll NBCJOl 
REFOI8 117/02 10:55:00AM 111-44-4 bis(2-Chloroethyl)ether lO u µgll NBCJOl 
REFOI8 1/7/02 10:55:00AM 117-81-7 bis(2-Ethylhexyl)phthalate 1.9 J µgll NBCJOl 
REF018 1/7/02 10:55:00AM 85-68-7 Butylbenzylphthalate IO u µg/l NBCJOl 
REF018 1/7/02 l0:55:00AM 86-74-8 Carbazole IO u µg/l NBCJOl 
REF018 1/7/02 10:55:00 AM 218-01-9 Chrysene IO u µgll NBCJOI 
REF018 1/7/02 10:55:00AM 53-70-3 Dibenzo(a,h)anthracene 10 u µgll NBCJOl 
REF018 1/7/02 10:55:00AM 132-64-9 Dibenzofuran lO u µgll NBCJOl 
REF018 ln/02 10:55:00AM 84-66-2 Diethytphthalate 10 u µgll NBCJOl 
REFOI8 117/02 10:55:00 AM 131-11-3 Dimethylphthalate 10 u µgll NBCJOI 
REFOl8 117/02 10:55:00 AM 84-74-2 Di-n-butylphthalate 10 u µg/I NBCJOI 
REF018 1/7/02 10:55:00 AM 117-84-0 Di-n-octylphthalate IO u µg/I NBCJOI 
REF018 1/7/02 10:55:00AM 206-44-0 F1uoranthene IO u µglI NBCJOl 
REF018 1/7/02 10:55:00AM 86-73-7 Fluorene 10 u µgll NBCJOI 
REFOI8 1/7/02 10:55:00AM 118-74-1 Hexachlorobenzene IO u µgll NBCJOl 
REF018 1/7/02 I0:55:00AM 87-68-3 Hexachlorobutadiene 10 u µgll NBCJOl 
REF018 1/7/02 I0:55:00AM 77-474 Hexachlorocyclopentadiene 10 u µg/l NBCJOl 
REF018 117102 10:55:00 AM 67-72-1 Hexachloroethane IO u µg/l NBCJOI 
REF018 1/7/02 l0:55:00AM 193-39-5 Indeno( 1,2,3-cd)pyrene IO u µg/l NBCJOl 
REF018 1/7/02 10:55:00AM 78-59-1 lsophorone 10 u µg/l NBCJOl 
REF018 1/7/02 10:55:00AM 91-20-3 Naphthalene IO u µgll NBCJOl 
REF018 l/7/02 10:55:00AM 98-95-3 Nitrobenzene 10 u µgll NBCJOl 
REF018 1/7/02 I0:55:00AM 621-64-7 n-Nitrosodi-n-propylamine 10 u µg/l NBCJOl 
REF018 1/7/02 10:55:00 AM 86-30-6 N-N itrosodiphenylarnine 10 u µgll NBCJOl 
REF018 1/7/02 I0:55:00AM 87-86-5 Pentachlorophenol 50 u µgll NBCJOl 
REF018 117/02 10:55:00AM 85-01-8 Phenanthrene lO u µgll NBCJOl 
REF018 1/7/02 10:55:00AM 108-95-2 Phenol IO u µg/l NBCJOl 
REF018 117/02 10:55:00 AM 129-00-0 Pyrene IO u µg/l NBCJOl 
REF018 117/02 10:55:00AM 57-12-5 Cyanide, Total 10 u µgll NBCJOl 



SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 
QA/QC Level: 
Method(s) Utilized: 
Anal:yiical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

i\BCJOl 
February 27. 2002 
Ensafe 
Charleston Zone J 
January 7, 2002 
6 Aqueous Sample(s) with 0 MS/MSD(s) 
STL Savannah 
National Functional Guidelines for Organic and Inorganic Data 
DQO Level Ill 
SW846 Third Edition 
Semivolatiles, Pesticides/PCBs, Metals and Cy1nide 

Analytical data in this report were screened to determine usability of results and also to detem1ine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
anal;iical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
\alidation. All instrument output, i.e. spectra, chromatograms, etc., for each sample han; been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form 1 s or spreadsheets for all samples reYiewed 
are included after the Data Assessment Narratives. Form 1 s for MS/MSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

4127 Plaza 94 South • St Charles. MO 63304 
(636) 936-1332 • Fax (636) 936-1335 

Date 
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SDG# NBCJOI 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

ENSAFE ID MATRIX SVOA P'P 
REFOJ 8 \\ :\ TER x X I 
REFOl 7 \\ATER x x 
REFOOS \\/ATER x x 
REF009 WATER x x 
REFOOl \LHER x x 
REF006 WATER x x 

Total Billable Samples (Water'Soil) 6 0 6 

SVOA= Semivolatiles 
P'P= Pesticides/PCBs 

MET= Metals 
CS= Cyanide 

MET 
x 
x 
x 
x 
x 
x . 

0 6 0 

CN 
x 
x 
x 
x 
x 
x 
6 0 



DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical resuhs are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
resulls, surrogate and matrix spike recoveries, GC/MS performance, tunmg resulIS, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW-846 Method 8270C: the National 
Functional Guidelines for Organic Data Review, and DQO Level III. All comments made within 
this report should be considered when examining the analytical results. 

SDG # NBCJOl 

A validation was performed on the Sernivolatile Data from SDG #NBCJOL The data was 
evaluated based on the following parameters. 

* 
* 
* 

* 
* 
* 
* 
* 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Laboratory Control Samples 
Matrix Spike/Matrix Spike duplicate 
Field Duplicates 
Compound [dentification/Quantitation 

* - All criteria were met for this parameter 

0'02. 



DATA ASSESSMENT Af\'D NARRATIVE 

SEMIVOLA TILE ANALYSIS 

PAGE-2 

Calibrations 

Blank 

The continuing calibration. EQ725, contained compounds with %Ds greater than 20% and 
less than 50 3. For the samples and non-compliant compounds listed below, qualify all 
positive results as estimated (J). 

REF018 
REF008 
REF006 

bis (2-ethylhexyl)phthalate (22.8%) 

The continuing calibration, EQ727, contained compounds with % Os greater than 20 % and 
less than 503. For the samples and non-compliant compounds listed below, qualify all 
positive results as estimated (J). 

REF017 indeno(l ,2,3~cd)pyrene (29.6 % ) 

Reject all TICs in the samples flagged with a "B" qualifier due to method blank 
contamination. 

System Performance and Overall Assessment 

The data as presented requires qualifications. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK QUALIFICATION CODES 

CRQL = 

u = 

No Action= 

The sample result for the blank contaminant is less than the sample CRQL 
and is less than 1 OX the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than IOX the method blank value. The sample resuJt for 
the blank contaminant is qualified as non detecced at the compound value 
reported. 

The sample result for the b1ank contaminant is greater than the sample 
CRQL and is greater than lOX the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 

094 



SUMI\1ARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID 

REF018 bis (2-ethylhexyl)phthalate 
REF008 
REF006 

REFOl 7 indeno( 1,2 ,3-cd)pyrene 

All Samples "B" flagged TICs 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

DL 

+ 

+ 

+ 

~ 

J 

J 

R 

005 



DATA ASSESSMENT NARRATIVE 

PESTICIDES/PCB 
General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance and calibration results_ This report 
was prepared in compliance relative to the analytical and deliYerable requirements specified in the 
SW-846 Methods 8081A and 8082; the National Functional Guidelines for Organic Data 
Validation, I 0/99, as applicable; and DQO Level III requirements. All comments made \Vithin this 
report should be considered when examining the analytical results. Please refer the specific 
findings found in each category to the Summary of Data Qualification table_ 

SDG#NBCJOl 

A validation was performed on the Pesticides/PCB Data from SDG NBCJO l. The data \Vas 
evaluated based on the follo-vving parameters: 

* • Data Completeness 

* • Holding Times 

* • GC Performance 

* • Calibration 

* • Blanks 
• Surrogate Recoveries 

* • Matrix Spike/Matrix Spike Duplicates 

* • Laboratory Control Samples 

* • Field Duplicates 

* • Compound Identification 

* • Compound Quantitation 

* -All criteria were met for this parameter. 

006 



Surrogate Recoveries 

DAT A ASSESSMENT NARRATIVE 
PESTICIDES/PCB 

PAGE2 

The following samples exhibited surrogate recoveries below the QC limits as noted below. 
All reported positive and non-detect results in the samples are qualified as estimated. J/UJ. 

Sample ID Surrogate Compound %R 

REF018 TCX 28% 
DCB 15%/13% 

REF008 DCB 28%/24% 
REFOOI DCB 22%/20% 

System Performance and Overal.I Assessment 

The data, as reported, did require qualifications. 

. 
·.001 



GLOSSARY OF DAT A QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

LJJ = Reported Quantitation limit is qualified as estimated 

L Result is estimated and biased low. 

K = Result is estimated and biased high. 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

BLANK QUALIFIC.A.JJON CODES 

CRQL= 

U= 

No Action= 

The sample result for the blank contaminant is less than rhe sample 
CRQL and is less than 5X the method blank value. The sample 
result for the blank contaminant is rejected and the CRQL for that 
compound is reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 5X the method blank value. The 
sample result for the blank contaminant is qualified as non detected 
at the compound value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than SX the method blank value. The 
sample result for the blank contaminant is not qualified with any 
blank qualifiers. 

oos 
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SUMMARY OF DATA QUALIFICATIONS 

SAMPLE IQ 

REF018 
REF008 
REFOOl 

COMPOUND ID 

AH Compounds 

DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

+/- J/UJ 

Q{)9 



General 

DAT A ASSESSMENT NARRATIVE 
METALS AND CYANIDE 

The inorganic findings offered in this screening report assumes that al I analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report \Vas prepared in compliance relative to the analytical and deliverable requirements 
specified in the SW 846 methods: the Functional Guidelines for Inorganic Data Validation, 
February 1994, and DQO Level III requiremems. All comments made within this report 
should be considered when examining the analytical results. Please refer the specific findings 
found in each category to the Summary of Data Qualification table. 

SDGs # NBCJO I 

A validation was performed on the Metals and cyanide Data from SDG NBCJO 1. The data 
was evaluated based on the following parameters. 

* • Data Completeness 

* • Holding Times 

* • Calibrations 

• Blanks 

* • Interferences 

* • Matrix Spike Recovery 

* • Matrix Duplicates 

* • Field Duplicates 

* • Laboratory Control Samples 

• Serial Dilutions 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation and calibration blanks exhibited contamination for the following 
elements. 

Elements Cone. Samp1es affected 
Calcium 9.64 ug/1 no impact 
Copper 1.37 ug/1 all water samples below 6.85 ug/l 
Zinc 1.05 ug/l no impact 
The USEP A requires that all sample values below five times the preparation or 
calibration blank contamination be qualified as non-detect, "U". 

010 



The preparation blanks exhibited negative bias for the following elements. 

Elements 
Beryllium -0.12 ug/l 

Serial Dilution results 

Samples affected 
all water samples below 1.2 ug/l 

The serial dilution results for waters for Aluminum was greater than 10 % . Al I 
positive results are qualified as estimated, "J". 

All sample results left with a "B" qualifier after all other qualifications, will be 
qualified with a "J" qualifier in place of the "B". Value is below the CRDL but 
greater than the ID L 

011 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL QL 
all water samples below 6.85 ug/l Cu. + u 
all water samples below 1.2 ug/l Be. +/U J/UJ 
all water samples AL + J 
all "B" resu 1 ts all analytes B J 



SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 
QA/QC Level: 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENV1RONMENTAL SERVICES, INC. 

Data Validation Report 

NBCJ02 
February 27. 2002 
Ensafe 
Charleston Zone J 
January 14- 15, 2002 
8 Aqueous Sample(s) with 0 MS/MSD(s) 
STL Savannah 
National Functional Guidelines for Organic and Inorganic Data 
DQO Level III 
SW846 Third Edition 
Semivolatiles, Pesticides/PCBs, Metals and Cyanide 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and de1iverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form ls or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form 1 s for MS/MSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

Date 

~·~--····---

4127 Plaza 94 South • St. Charles. MO 63304 
(636) 936-1332 • Fax (636) 936-1335 



SDG# NBCJ02 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

ENSAFE ID MATRIX SVOA PIP 
REF014 WATER x x 
REFOl3 WATER x x 
REF015 WATER 
REF016 WATER 
REF005 WATER 
CAPOOl WATER 
REF002 WATER 
EQPOOl WATER 

Total Billable Samples (Water/Soil) 

SVOA= Semivolatiles 
PIP"" PesticidesfPCBs 

~ET= Metals 
CN= Cyanide 

MET 
x 
x 
x 
x 
x 
x 
x 
x 
8 0 

CN 
x 
x 
x 
x 
x 
x 
x 
x 
8 0 



DATA ASSESS1\1ENT AND NARRATIVE 

SEMIVOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results. surrogate and matrix spike recoveries, GC/MS performance. tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW-846 Method 8270C; the National 
Functional Guidelines for Organic Data Review, and DQO Level III. All comments made within 
this report should be considered when examining the analytical results. 

SDG#NBCJ02 

A validation was performed on the Semivolatile Data from SDG #NBCJ02. The data was 
evaluated based on the folJowing parameters. 

* 

* 
* 

* 

* 
* 
* 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Laboratory Control Samples 
Matrix Spike/Matrix Spike duplicate 
Field Duplicates 
Compound Identification/Quantitation 

* - All criteria were met for this parameter 

eo2 



Blank 

DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ANALYSIS 

PAGE-2 

Rejecl all TICs ln lhe samples flagged with a "B'' qualifier due lo method blank 
contaminacion. 

System Performance and Overall Assessment 

The data as presented requires qualifications. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U Not detected 

J = Estimated value 

UJ Reported quantitation limit is qualified as estimated 

UR Result is rejected and unusable 

D Result value is based on dilution analysis 

METHOD BLANK QUALIFlCATION CODES 

CRQL = 

u 

No Action== 

The sample result for the blank contaminant is less than the sample CRQL 
and is less than lOX the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than lOX the method blank value. The sample result for 
the blank contaminant is qualified as non detected at che compound value 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than lOX the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 
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SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID~~ COMPOUND ID 

All Samples "B" flagged TI Cs 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 

in the DL column denotes a non detect result 

+ R 

00~ 



DATA ASSESSMENT NARRATIVE 

PESTICIDES/PCB 
General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries. GC performance and calibration results. This report 
was prepared in compliance relative to the analytical and deliverable requirements specified in the 
SW-846 Methods 8081A and 8082; the National functional Guidelines for Organic Data 
Validation, 10/99, as applicable; and DQO Level III requirements. All comments made \\'ithin this 
report should be considered when examining the analytical results. Please refer the specific 
findings found in each category to the Summary of Data Qualification table. 

SDG#NBCJ02 

A validation was performed on the Pesticides/PCB Data from SDG NBCJ02. The data \Vas 
evaluated based on the following parameters: 

* • Data Completeness 

* • Holding Times 

* • GC Performance 
• Calibration 

* • Blanks 
• Surrogate Recoveries 

* • Matrix Spike/Matrix Spike Duplicates 

* • Laboratory Control Samples 

* • Field Duplicates 

* • Compound Identification 
• Compound Quantitation 

* -All criteria were met for this parameter. 

Calibrations 

The calibration verification standard MJA23016 exhibited one compound with a %D 
greater than 15% but less than 50% for which qualifications were required. For the 
following sample and non-compliant compound, the reported positive result is qualified as 
estimated, J. 

REF015 methoxychlor (26.8%) 

006 



DAT A ASSESSMENT NARRATIVE 
PESTICIDES/PCB 

PAGE2 
Surrogate Recoveries 

The following samples exhibited surrogate recoveries below the QC limits as noted below. 
All reported positive and non-detect results in the samples are qualified as estimated, J/U.J. 

Sample JD 

REF013 
REF015 
REF005 
REF002 

Compound Quantitation 

Surrogate Compound 

DCB 
DCB 
DCB 
DCB 

%R 

18%118% 
14%/20% 
20%/24% 
24%/22% 

Several samples exhibited column quantitation %Ds greater than 40%. The following guidelines 
were used to qualify the data: 

1. No qualifications are required for positive sample results which exhibited column 
quantitation differences <40%. The "P" flag is removed from the result. 

2. The positive sample result which exhibited a column quantitation difference >40%, 
but s; 100% is qualified as estimated, J. 

3. The positive sample result which exhibited a column quantitation difference 
> 100% and is <1 OX the respective compound CRQL, is qualified as non-detect, U. 

4. The positive sample result which exhibited a column quantitation difference 
> 100% and > 1 OX the respective compound CRQL, is qualified as presumptively 
present at an estimated concentration, NJ. 

The following samples and compounds have been qualified for high column quantitation 
%Ds. 

Sample ID 
REF005 

Compound 
beta-BHC 

System Performance and Overall Assessment 

The data, as reported, did require qualifications. 

%D 
154.7 

Lab HESI 
D.!IB1 ~ Ref. # 
p u 3 

001 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

L Result is estimated and biased low. 

K = Result is estimated and biased high. 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

BLANK QUALIFICATION CODES 

CRQL= 

u 

No Action= 

The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X the method blank value. The sample 
result for the blank contaminant is rejected and the CRQL for that 
compound is reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 5X the method blank value. The 
sample result for the blank contaminant is qualified as non detected 
at the compound value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 5X the method blank value. The 
sample result for the blank contaminant is not qualified with any 
blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID 

REFOIS 

REF013 
REF015 
RE FOOS 
REF002 

ALL 

ALL 

ALL 

ALL 

COMPOUND ID 

methoxychlor (26.8%) 

All Compounds 

Alt P <40% 

All P > 40% 
But 5, 100% 

All P > 100% 
And< lOX CRQL 

All P > 100% 
And > 1 OX CRQL 

DL denotes the Fonn I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation fim1 
+in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

+ J 

+- J/UJ 

+ 

+ J 

t u 

NJ 
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General 

DATA ASSESSMENT NARRATIVE 
METALS AND CYANIDE 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries. matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable requiremenrs 
specified in the SW 846 methods: the Functional Guidelines for Inorganic Data Validation, 
February 1994, and DQO Level III requirements. All comments made within this report 
should be considered when examining the analytical results. Please refer the specific findings 
found in each category to the Summary of Data Qualification table. 

SDGs # NBCJ02 

A validation was performed on the Metals and cyanide Data from SDG NBCJ02. The data 
was evaluated based on the following parameters. 

* • Data Completeness 

* • Holding Times 

* • Calibrations 

• Blanks 

* • Interferences 

* • Matrix Spike Recovery 

* • Matrix Duplicates 

* • Field Duplicates 

* • Laboratory Control Samples 

• Serial Dilutions 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation and calibration blanks exhibited contamination for the following 
elements. 

Elements Cone. Samples affected 
Aluminum 31.2 ug/l all water samples below 155 ug/l 
Barium 0.96 ug/l no impact 
Calcium 12.8 ug/l all water samples below 64.0 ug/l 
Copper 8.72 ug/l all water samples below 44.0 ug/l 
Selenium 4.66 ug/l no impact 
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Zinc 2.16 ug/l all water samples below 11.0 ug/l 

The USEPA requires that all sample values below five times the preparation or 
calibration blank contamination be qualified as non-detect, "U". 

Serial Dilution results 

The serial dilution results for waters for Copper, Potassium and Zinc were greater than 
10 % . All positive results are qualified as estimated, "r. 

All sample results left with a "B" qualifier after all other qualifications, will be 
qualified with a "J" qualifier in place of the "B". Value is below the CRDL but 
greater than the IDL. 
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SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL QL 
all water samples below 155 ug/l Al. + u 
all water samples below 64.0 ug/I Ca. 
all water samples below 44.0 ug/I Cu. 
all water samples below 11.0 ug/l Zn. 
all water samples Cu, Kand + J 

Zn. 
all "B" results all analytes B J 
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SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 
QA/QC Level: 
Method(s) Utilized: 
Anal:1ical Fractions: 

HEARTLAND 
ENV1RONMENTAL SERVICES, INC. 

Data Validation Report 

t\BCJ03 
'March 20, 2002 
En safe 
Charleston Zone J 
January 25, 2002 
6 Aqueous Sample(s) with 0 MS/MSD(s) 
STL Savannah 
t\ational Functional Guidelines for Organic and Inorganic Data 
DQO Level III 
SW846 Third Edition 
Scmivolatiles. Pesticides/PCBs. Metals and Cyanide 

Anal)1ical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of l 0% of all laboratory calculations have been verified as part of this 
validation. All instmment output, i.e. spectra, chromatograms, etc., for each sample have been 
carefuUy reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qua1ifications presented in this report. Annotated Form 1 s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form ls for MS/MSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the follo\l.:ing signature: 

Date 

4127 Plaza 94 South • St. Charles. MO 63304 
{636) 936,1332 • Fax (636) 936-1335 



SDG# NBCJ03 

Samples and Fractions Revie\\'ed 

Sample Identifications Analytical Fractions 

ENSAFE ID MATRIX SVOA P/P 
REF004 WATER x x 
REF003 WATER x x 
EEFOIO WATER x x 
REFOIO WATER x x 
EEF058 WATER x x 
EFF009 WATER x - x 

Total Billable Samples (Water/Soil) 6 0 6 

SVOA= Semivolatiles 
PIP= Pesticides/PCBs 

MET= Metals 
CN= Cyanide 

MET 
x 
x 
x 
x 
x 
x 

0 6 0 

CN 
x 
x 
x 
x 
x 
x 
6 0 



DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW-846 Method 8270C; the National 
Functional Guidelines for Organic Data Review, and DQO Level III. All·comments made within 
this report should be considered when examining the analytical results. 

SDG # NBCJ03 

A validation was performed on the Semivolati[e Data from SDG #NBCJ03. The data was 
evaluated based on the following parameters. 

* 
* 

* 
* 

* 
* 
* 
* 
* 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Laboratory Control Samples 
Matrix Spike/Matrix Spike duplicate 
Field Duplicates 
Compound Identification/Quantitation 

* - All criteria were met for this parameter 



DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ANALYSIS 

PAGE-2 

Blank 

The blank(s) associated with samples in this SDG exl1ibited contamination. Qualifications were 
required. The end user should note that the action levels indicated for the blank analysis may not 
involve the same weights, volumes, dilution factors, or percent moisture as associated samples. 
These factors must be taken into considerations when applying the SX a.nd 1 OX criteria to field 
samples. 

Associated blank Compound Concentration Action Level 

0131C-GMB di-n-butylphthalate 0.44J ug/L 4.4 ug/L 

Compound Qualification 

REF003 di-n-butylphthalate CRQL 

Reject all T[Cs in the samples flagged with a "B" qualifier due to method blank 
contamination. 

System Performance and Overall Assessment 

The data as presented requires qualifications. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

lJ = Not detecced 

J Estimated value 

UJ = Reported quantitat1on limit is qualified as estimated 

UR == Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK QUALIFICATION CODES 

CRQL = 

u 

No Action = 

The sample result for the blank contaminant is Jess than the sample CRQL 
and is less than lOX the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than lOX the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the compound value 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than lOX the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 
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SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID 

REF003 di-n-butylphthalate 

All Samples "B" flagged TI Cs 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

+ 

+ 

CRQL 

R 

0'05 



DAT A ASSESSMENT NARRATIVE 

PESTICIDES/PCB 
General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results. surrogate and matrix spike recoveries. GC performance and calibration results. This report 
was prepared in compliance relative to the analytical and deliverable requirements specified in the 
SW-846 Methods 8081A and 8082; the National Functional Guidelines for Organic Data 
Validation, 10199, as applicable; and DQO Level III requirements. All comments made within this 
report should be considered when examining the anal~tical results. Please refer the specific 
findings found in each category to the Summary of Data Qualification table. 

SDG # NBC.J03 

A validation was performed on the Pesticides/PCB Data from SDG NBCJ03. The data was 
evaluated based on the following parameters: 

* • Data Completeness 

• Holding Times 

* • GC Performance 
* • Calibration 

* • Blanks 
• Surrogate Recoveries 

* • Matrix Spike/Matrix Spike Duplicates 

* • Laboratory Control Samples 

* • Field Duplicates 
* • Compound Identification 

• Compound Quantitation 

* - All criteria were met for this parameter. 

Holding Times 

The fo!Jowing sample was re-extracted seven days outside the recommended extraction 
holding time of seven days for water samples. All reported positive and non-detect results 
in the sample are qualified as estimated, J/UJ. 

REF004RE 
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Surrogate Recoveries 

DA TA ASSESSMENT NARRATIVE 
PESTICIDES/PCB 

PAGE2 

The following samples exhibited surrogate recoveries belov .. ' the QC limits as noted below. 
All reported positive and non-detect results in the samples are qualified as estimated, J/UJ. 

Sample ID 

REF003 
EEFOlO 
REF010 
EFF058 
EFF009 
REF004RE 

Compound Quantitation 

Surrogate Compound 

DCB 
DCB 
DCB 
DCB 
DCB 
DCB 

13/14 
28/28· 
l 2/15 
l 4116 
22124 
15114 

The following sample exhibited surrogate recoveries less than 10%. The reported results 
are not used in favor of the results reported from the RE analysis of the sample. 

REF004 

System Performance and Overall Assessment 

The data, as reported, did require qualifications. 
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GLOSSARY OF DAT A QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

L "" Result is estimated and biased low. 

K = Result is estimated and biased high. 

R Result is rejected and unusable 

D Result value is based on dilution analysis 

BLANK QUALIFICATION CODES 

CRQL= 

U= 

No Action= 

The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X the method blank value. The sample 
result for the blank contaminant is rejected and the CRQL for that 
compound is reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 5X the method blank value. The 
sample result for the blank contaminant is qualified as non detected 
at the compound value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 5X the method blank value. The 
sample result for the blank contaminant is not qualified with any 
blank qualifiers. 
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* 

SUMMARY OF DAT A QUALIFICATIONS 

SAMPLE II> 

REF004RE 

REF003 
EEFOIO 
REFOlO 
EFF058 
EFF009 
REF004RE 

REF004 

COMPOUND ID 

AU compounds 

All compounds 

All compounds 

DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firni 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

+/- J/UJ 

+/- J/UJ 

+/- Do Not Use 
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General 

DATA ASSESSMENT NARRATIVE 
METALS AND CYANIDE 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable requirements 
specified in the SW 846 methods: the Functional Guidelines for Inorganic Data Validation, 
February 1994, and DQO Level III requirements. All comments made within this report 
should be considered when examining the analytical results. Please refer the specific findings 
found in each category to the Summary of Data Qualification table. 

SDGs # NBCJ03 

A validation was performed on the Metals and cyanide Data from SDG NBCJ03. The data 
was evaluated based on the following parameters. 

* • Data Completeness 

* • Holding Times 

* • Calibrations 

• Blanks 

* • Interferences 

* • Matrix Spike Recovery 

* • Matrix Duplicates 

* • Field Duplicates 

* • Laboratory Control Samples 

• Serial Dilutions 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation and calibration blanks exhibited contamination for the following 
elements. 

Elements 
Arsenic 
Calcium 
Lead 
Zinc 

Cone. 
3.31 ug/l 
10.8 ug/l 
2.48 ug/l 
1.79 ug/l 

Samples affected 
all water samples below 16.5 ug/1 " 
no impact 
all water samples below 12.5 ug/I 
no impact 
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The USEPA requires that all sample values below five times the preparation or 
calibration blank contamination be qualified as non-detect, "U". 

The preparation blanks exhibited negative bias for the following elements. 

Elements 
Sodium 
Mercury 

Cone. 
-13.0ug/l 
-0.10 ug/l 

Serial Dilution results 

Samples affected 
no impact 
all water samples below 1.0 ug/l 

The serial dilution results for waters for Zinc was greater than 10 % . All positive 
results are qualified as estimated, "J". 

All sample results left with a "B" qualifier after all other qualifications, will be 
qualified with a "J" qualifier in place of the "B". Value is below the CRDL but 
greater than the IDL. 
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SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL QL 
all water samples below 16.5 ug/l As. + u 
all water samples below 12.5 ug/1 Pb. 
all water samples below 1.0 ug/l Hg. +Ill J/UJ 
all water samples Zn. + J 
all "B" results all analytes B J 
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SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 
QA/QC Level: 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

NBCJ04 
March 20, 2002 
En safe 
Charleston Zone J 
February 7, 2002 
IO Aqueous Sample(s) with 0 MS/MSD(s) 
STL Savannah 
National Functional Guidelines for Organic and Inorganic Data 
DQO Level III 
SW846 Third Edition 
Sernivolatiles. Pesticides/PCBs. Metals and Cyan[de 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form 1 s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form ls for MS/MSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

~-~~~ flaU!'i1f umburg:esident Date 

4127 Plaza 94 South • St. Charles. MO 63304 
(636) 936-1332 • Fax (636) 936-1335 



SDG# NBCJ04 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

ENSAFE ID MATRIX SVOA PIP MET CN 
EFF008 WATER x x x x 
EFF004 WATER x x x x 
EFF065 WATER x x x x 
EFF067 WATER x x x x 
EFF068 WATER x x x x 
EFF006 WATER x x x x 
EFFOOS WATER x ' ' x x x ·. 

~ - _," ... '' 
REFOJ2 WATER x l~~fi x 

II~ 
.,,~ x ji.' 

REFOI I WATER x 'm:;(J x 
~~ 

:'.ft 
REfOJ ID WATER x f\:;_!4.i x -~" ~ 

Total Billable Samples (Water/Soil) JO 0 IO 0 10 0 10 0 

SVOA= Semivolatiles 
P/P= Pesticides/PCBs 

\1ET= Metals 
CN= Cyanide 



DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times. blank analysis 
results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW-846 Method 8270C; the National 
Functional Guidelines for Organic Data Review, and DQO Level III. All. comments made within 
this report should be considered when examining the analytical results. 

SDG#NBCJ04 

A validation was performed on the Semivolatile Data from SDG #NBCJ04. The data was 
evaluated based on the following parameters. 

* Data Completeness 

* Holding Times 
* GC/MS Tuning 

* Calibrations 

* J nternal Standard Performance 

* Blanks 

* Surrogate Recoveries 

* Laboratory Control Samples 
* Matrix Spike/Matrix Spike duplicate 

* Field Duplicates 

* Compound Identification/Quantitation 

* All criteria were met for this parameter 

System Performance and Overall Assessment 

The data as presented requires no qualifications. 
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GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

1 Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

UR Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK QUALIFICATION CODES 

CRQL = 

u = 

No Action = 

The sample result for the blank comaminant is less than the sample CRQL 
and is less than lOX the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than lOX the method b1ank value. The sample result for 
the blank contaminant is qualified as non detected at the compound value 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than IOX the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 
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SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID 

No qualifications required. 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 
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DAT A ASSESSMENT NARRATIVE 

PESTICIDES/PCB 
General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance and calibration results. This report 
was prepared in compliance relative to the analytical and deliverable requirements specified in the 
SW-846 Methods 8081 A and 8082; the National Functional Guidelines for Organic Data 
Validation, 10/99, as applicable; and DQO Level III requirements. All comments made within this 
report should be considered when examining the analytical results. Please refer the specific 
findings found in each category to the Summary of Data Qualification table. 

SDG#NBCJ04 

A validation was performed on the Pesticides/PCB Data from SDG NBCJ04. The data was 
evaluated based on the following parameters: 

* • Data Completeness 
* • Holding Times 
* • GC Performance 

* • Calibration 

* • Blanks 

• Surrogate Recoveries 

* • Matrix Spike/Matrix Spike Duplicates 

* • Laboratory Control Samples 

* • Field Duplicates 

* • Compound Identification 

• Compound Quantitation 

* - All criteria were met for this parameter. 
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Surrogate Recoveries 

DATA ASSESSMENT NARRATIVE 
PESTICIDES/PCB 

PAGE2 

The following samples exhibited surrogate recoveries below the QC limits as noted below. 
All reported positive and non-detect results in tbe samples are qualified as estimated, J/UJ. 

Sample ID Surrogate Compound %R 

EFF004 DCB 28/16 
EFF065 DCB 24 
EFF067 DCB 26/18 
EFF068 DCB 28i18 
EFF005 DCB 24 
REF012 DCB 24/14 
REFOI 1 DCB 19/14 
REFOl lD DCB 24117 

Compound Quantitation 

One sample exhibited a column quantitation %0 greater than 40%. The following guidelines 
were used to qualify the data: 

1. No qualifications are required for positive sample results which exhibited column 
quantitation differences <40%. The "P" flag is removed from the result 
The positive sample result which exhibited a column quantitation difference >40%, 
but ~ 100% is qualified as estimated, J. 

3. The positive sample result which exhibited a column quantitation difference 
>100% and is <lOX the respective compound CRQL, is qualified as non-detect, U. 

4. The positive sample result which exhibited a column quantitation difference 
> 100% and> i OX the respective compound CRQL, is qualified as presumptively 
present at an estimated concentration, NJ. 

The following samples and compounds have been qualified for high column quantitation 
%Ds. 

Sample ID 
REFOl ID 

Compound 
Jindane 

System Performance and Overall Assessment 

The data, as reported, did require qualifications. 

%D 
48.6 

Lab HESI 
~ Qual. ,Ref. # 
p J 2 
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GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

L = Result is estimated and biased low. 

K = Result is estimated and biased high. 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

BLANK QUALIFICATI01" CODES 

CRQL 

No Action= 

The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X the method blank value. The sample 
result for the blank contaminant is rejected and the CRQL for that 
compound is reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 5X the method blank value. The 
sample result for the blank contaminant is qualified as non detected 
at the compound value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 5X the method blank value. The 
sample result for the blank contaminant is not qualified with any 
blank qualifiers. 
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SUMMARY OF DAT A QUALIFICATIONS 

SAMPLE ID 

EFF004 
EFF065 
EFF067 
EFF068 
EFF005 
REFOI2 
REFOl l 
REFOl lD 

ALL 

ALL 

ALL 

ALL 

COMPOUND ID 

All compounds 

All P <40% 

All P > 40% 
But..; 100% 

All P > 100% 
And < 1 OX CRQL 

All P > 100% 
And> lOX CRQL 

DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+in the DL column denotes a positive result 
- in the DL colunm denotes a non detect result 

+ 

J/UJ 

J 

LI 

NJ 
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General 

DATA ASSESSMENT NARRATIVE 
METALS AND CYANIDE 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable requirements 
specified in the SW 846 methods: the Functional Guidelines for Inorganic Data Validation, 
February 1994, and DQO Level III requirements. All comments made within this report 
should be considered when examining the analytical results. Please refer the specific findings 
found in each category to the Summary of Data Qualification table. 

SDGs # NBCJ04 

A validation was performed on the Metals and cyanide Data from SDG NBCJ04. The data 
was evaluated based on the following parameters. 

* • Data Completeness 

* • Holding Times 

* • Calibrations 

• Blanks 
* • Interferences 

* • Matrix Spike Recovery 

* • Matrix Duplicates 

* • Field Duplicates 

* • Laboratory Control Samples 

* • Serial Dilutions 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation and calibration blanks exhibited contamination for the following 
elements. 

Elements 
Calcium 
Magnesium 

Cone. 
38.6 ug/l 
7.31 ug/l 

Samples affected 
no impact 
no impact 

The USEPA requires that all sample values below five times the preparation or 
calibration blank contamination be qualified as non-detect, "U". 
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The preparation blanks exhibited negative bias for the following elements. 

Elements 
Nickel 

Cone. 
1.72 ug/l 

SamRles affected 
all water samples below 17 .2 ug/l 

All sample results left with a "B" qualifier after all other qualifications, will be 
qualified with a "J" qualifier in place of the "B". Value is below the CRDL but 
greater than the IDL. 
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SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte 
all water samples below 17 .2 ug/l Ni. 
all "B" results all analytes 

DL 
+/U 
B 

QL 
J/UJ 
J 
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SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 
QNQC Level: 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

NBCJ05 
March 20, 2002 
Ensafe 
Charleston Zone J 
February 8, 2002 
10 Aqueous Sample(s) with 0 MS/MSD(s) 
STL Savannah 
National Functional Guidelines for Organic and Inorganic Data 
DQO Level III 
SW846 Third Edition 
Semivolatiles, Pesticides/PCBs, Metals and Cyanide 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form ls or spreadsheets for aJI samples reviewed 
are included after the Data Assessment Narratives. Form ls for MS/MSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

(..,,.~'-7- ~--~-/) ... ~s:~ 
tf/!all1Ii1iumburg,PC'dent Date 

4127 Plaza 94 South • St. Charles, MO 63304 
(636) 936-1332 • Fax (636) 936 1335 



SDG# NBCJOS 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

ENSAFE ID MATRIX SVOA P/P 
EFFOl4 WATER x x 
EFFOl l WATER x x 
EFF002 WATER x x 
EFFOOI WATER x x 
EFF043 WATER x x 
EFF041 WATER x x 
EFF042 WATER x x 
EFF040 WATER x x 
EFF047 WATER x ·.·· x 
EFF04.5 WATER x x 

Total Billable Samples (Water/Soil) 10 0 

SVOA= Semivolatiles 
PIP= Pesticides/PCBs 

MET= Metals 
C~= Cyanide 

MET 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

CN 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

0 



DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC/MS performance, lUning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW-846 Method 8270(; the National 
Functional Guidelines for Organic Data Review, and DQO Level III. All comments made within 
this report should be considered when examining the analytical results. 

SDG#NBCJ05 

A validation was performed on the Semivolatile Data from SDG #NBCJ05. The data was 
evaluated based on the following parameters. 

* 
* 
* 
* 
* 
* 
* 
* 
* 
* 
* 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Laboratory Control Samples 
Matrix Spike/Matrix Spike duplicate 
Field Duplicates 
Compound ldentification/Quantitation 

* - All criteria were met for this parameter 

System Performance and Overall Assessment 

The data as presented requires no qualifications. 
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GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK QUALIFICATION CODES 

CRQL = 

u = 

No Action= 

The sample result for the blank contaminant is less than the sample CRQL 
and is less than IOX the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for lhat compound is reporced. 

The sample result for lhe blank contaminant is greater than the sample 
CRQL and is less than lOX the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the compound value 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than lOX the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 

00"3 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID 

No qualifications required. 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

DL 

00! 



DATA ASSESSMENT NARRATIVE 

PESTICIDES/PCB 
General 

The organic findings offered in this screening repo11 assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike reco\'eries, GC performance and calibration resutts. This report 
was prepared in compliance relative to the anal11ical and deliverable requirements specified in the 
SW-846 Methods 8081A and 8082; the National Functional Guidelines for Organic Data 
Validation, 10/99, as applicable; and DQO Level III requirements. All comments made within this 
report should be considered when examining the analy1ical results. Please refer the specific 
findings found in each category to the Summary of Data Qualification table. 

SDG#NBCJOS 

A validation was performed on the Pesticides/PCB Data from SDG NBCJOS. The data was 
evaluated based on the following parameters: 

* • Data Completeness 

* • Holding Times 

* • GC Performance 
• Calibration 

* • Blanks 
• Surrogate Recoveries 

* • Matrix Spike/Matrix Spike Duplicates 

* • Laboratory Control Samples 

* • Field Duplicates 

* • Compound Identification 

* • Compound Quantitation 

* -All criteria were met for this parameter. 

Calibration 

The calibration verification standard MFB18005 exhibited one compound with a %D 
greater than J 5% but less than 50% for which qualifications were required. For the 
following sample and non-compHant compound, the reported positive result is qualified as 
estimated, J. 

EFF047 methoxychlor (47.9%) 

00~ 



Surrogate Recoveries 

DATA ASSESSMENT NARRATIVE 
PESTICIDES/PCB 

PAGE2 

The following samples exhibited surrogate recoveries below the QC limits as noted below. 
All reported positive and non-detect results in the samples are qualified as estimated, .l/UJ. 

Sample ID Surrogate Compound %R 

EFF014 DCB 17119 
EFFOl l DCB 18/20 
EFF002 DCB 19/22 
EFFOOl DCB 20/24 
EFF043 DCB 26/28 
EFF041 DCB 24/28 
EFF042 DCB 20/18 
EFF040 DCB 22/24 
EFF047 DCB 20/19 
EFF045 DCB 15/17 

System Performance and Overall Assessment 

The data, as reported, did require qualifications. 

oos 



GLOSSARY OF DAT A QUALIFIERS 

QUALIFICATION CODES 

lJ Not detected 

J = Estimated value 

lJJ Reported Quantitation limit is qualified as estimated 

L = Result is estimated and biased low. 

K = Result is estimated and biased high. 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

BLANK QUALIFICATION CODES 

CRQL 

u = 

No Action 

The sample result for the blank contaminant is less than the sample 
CRQL and is less than the method blank value. The sample 
result for the blank contaminant is rejected and the CRQL for that 
compound is reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 5X the method blank value. The 
sample result for the blank contaminant is qualified as non detected 
at the compound value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 5X the method blank value. The 
sample result for the blank contaminant is not qualified with any 
blank qualifiers. 
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SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID 

EFF047 

EFF014 
EFFOl I 
EFF002 
EFFOOl 
EFF043 
EFF041 
EFF042 
EFF040 
EFF047 
EFF045 

COMPOUND ID 

methoxychlor (47.9%) 

All compounds 

DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation fim1 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

+ J 

+/- J/UJ 

·:. Q()S 



General 

DATA ASSESSMENT NARRATIVE 
METALS AND CYANIDE 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance reJative to the analytical and deliverable requirements 
specified in the SW 846 methods: the Functional Guidelines for Inorganic Data Validation, 
February 1994, and DQO Level III requirements. All comments made within this report 
should be considered when examining the analytical results. Please refer the specific findings 
found in each category to the Summary of Data Qualification table. 

SDGs # NBCJ05 

A validation was performed on the Metals and cyanide Data from SDG NBCJ05. The data 
was evaluated based on the following parameters. 

* • Data Completeness 

* • Holding Times 

* • Calibrations 

• Blanks 

* • Interferences 

* • Matrix Spike Recovery 

* • Matrix Duplicates 

* • Field Duplicates 

* • Laboratory Control Samples 

• Serial Dilutions 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation and calibration blanks exhibited contamination for the following 
elements. 

Elements 
Barium 
Calcium 
Copper 
Magnesium 
Zinc 

Cone. 
0.37 ug/1 
21.0 ug/1 
2.79 ug/I 
17.5 ug/1 
16. 7 ug/l 

Samples affected 
no impact 
no impact 
all water samples below 14.0 ug/l 
no impact 
all water samples below 83.5 ug/1 

00~ 



The USEPA requires that all sample values below five times the preparation or 
calibration blank contamination be qualified as non-detect, "U". 

The preparation blanks exhibited negative bias for the following elements. 

Elements 
Aluminum 
Cadmium 

Cone. 
-30.6 ug/l 
-0. 78 ug/l 

Serial Dilution results 

Samples affected 
all water samples below 306 ug/J 
all water samples below 7. 8 ug/l 

The serial dilution results for waters for Zinc was greater than 10%. All positive 
results are qualified as estimated, 'T'. 

All sample results left with a "B" qualifier after all other qualifications, will be 
qualified with a "J" qualifier in place of the "B". Value is below the CRDL but 
greater than the ID L. 

orr·: 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL QL 
all water samples below 14.0 ug/l Cu. + u 
all water samples below 83 .5 ug/l Zn. 
all water samples below 306 ug/l AL +JU J/UJ 
all water samples below 7 .8 ug/l Cd. 
all water samples Zn. + J 
all "B" results all analytes B J 
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SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 
QAJQC Level: 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

NBCJ06 
April 23, 2002 
Ensafe 
Charleston Zone J 
March 2, 2002 
15 Aqueous Sample(s) with 0 MS/MSD(s) 
STL Savannah 
National Functional Guidelines for Organic and Inorganic Data 
DQO Level III 
SW846 Third Edition 
Semivolatiles, Pesticides/PCBs, Metals and Cyanide 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form 1 s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form ls for MS/MSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

Date 

4127 Plaza 94 South • St. Charles, MO 63304 
(636) 936-1332 • Fax (G36) 936-1335 



SDG# NBCJ06 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

ENSAFE ID MATRIX SVOA PIP 
EFFOl9 WATER x x 
EFF003 WATER x x ' 

EFF007 WATER 
EFF012 WATER 
EFF013 WATER 
EFF64 WATER 

EFF066 WATER 
EFF069 WATER 
EFF031 
EFF034 
EFF035 
EFF044 
EFF048 
EFF057 
EFF063 

Total Billable Samples (Water/Soil) 15 0 

SVOA= Semivolat[Jes 
P/P= Pesticides/PCBs 

MET= Metals 
CN= Cyanide 

MET 
x 
x 

0 15 0 

CN 
x 
x 

15 0 



DATA ASSESSMENT NARRATIVE 

SEMIVOLATILE ORGANICS 
General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC/MS performance, tuning results. calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW-846 8270C for GC/MS Semivolatiles: 
the National Functional Guidelines for Organic Data Validation, 10/99, and DQO Level III 
requirements. All comments made within this report should be considered when examining the 
analytical results. Please refer the specific findings found in each category to the Summary of 
Data Qualification table. 

SDG#NBCJ06 

A validation was performed on the Semivolatile Data from SDG NBCJ06. The data was 
evaluated based on the following parameters: 

* • Data Completeness 

* • Holding Times 

* • GC/MS Tuning 

* • Calibration 
• Blanks 

* • Internal Standard Performance 

* • Surrogate Recoveries 

* • Matrix Spike/Matrix Spike Duplicates 

* • Field Duplicates 

* • Compound Identification 
• Compound Quantitation 

* - All criteria were met for this parameter. 

Blanks 

All B flagged TI Cs are rejected if they are within l OX the concentration reported in the 
associated method blank. (0307B-KMB -4.IJ ug/L; 0313D-KMB -4.31 ug/L) 
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Compound Quantitation 

DATA ASSESSMENT NARRATIVE 
SEMIVOLATILE ORGANICS 

PAGE2 

For the following sample, the reported results are not used, in favor of the results reported 
in the original analysis of the sample. Although the original sample exhibited two non
compliant surrogate recoveries, based on the Yalidation guidance. qualification of the data 
was not required. 

EFF003RE 

For the following sample, the reported results are not used, in favor of the results reported 
in the original analysis of the sample. Although the RE sample was extracted slightly 
outside the holding time (2 days), it exhibited acceptable surrogate recoveries - and 
qualifications were not required based on the exceeded holding time as there were no 
positive results reported in the sample. 

EFF034 

System Performance and Overall Assessment 

The data, as reported, did require qualifications. 



GLOSSARY OF DAT A QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

L = Result is estimated and biased low. 

K = Result is estimated and biased high. 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

BLANK QUALIFICATION CODES 

CRQL= 

U= 

No Action= 

The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X ( 1 OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is 
reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 5X (1 OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is qualified as non detected at the compound 
value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 5X (I OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 

00 l'. 
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SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID 

All Samples 

EFFOOJRE 

EFF034 

COMPOUND ID 

All B flagged TICs 
within 1 OX contamination 
concentration 

All compounds 

All compounds 

DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

+B R 

+!- Do l\ot Use 

+!- Do Kot Use 
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DAT A ASSESSMENT NARRATIVE 

PESTICIDES/PCB 
General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance and calibration results. This report 
was prepared in compliance relative to the analytical and deliverable requirements specified in the 
SW-846 Methods 8081 A and 8082; the National Functional Guidelines for Organic Data 
Validation, 10/99, as applicable; and DQO Level III requirements. All comments made within this 
report should be considered when examining the analytical results. Please refer the specific 
findings found in each category to the Summary of Data Qualification table. 

SDG #NBCJ06 

A validation was performed on the Pesticides/PCB Data from SDG NBCJ06. The data was 
evaluated based on the following parameters: 

* • Data Completeness 

* • Holding Times 

* • GC Performance 

• Calibration 

* • Blanks 

• Surrogate Recoveries 

* • Matrix Spike/Matrix Spike Duplicates 

* • Laboratory Control Samples 

* • Field Duplicates 

* • Compound Identification 

* • Compound Quantitation 

* -All criteria were met for this parameter. 

Calibration 

The calibration verification standard MMR10047 exhibited one compound with a %D 
greater than 15% but less than 50% for which qualifications were required. For the 
following sample and non-compliant compound, the reported positive result is qualified as 
estimated, J. 

EFF012 heptachlor (34.5/27.4%) 
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Calibration (continued) 

DATA ASSESSMENT NARRATIVE 
PESTICIDES/PCB 

PAGE2 

The calibration verification standard MMR10047 exhibited one compound with a %0 
greater than 50% but less than 90% for which qualifications were required. For the 
following sample and non-compliant compound, the reported positive and non-detect 
results are qualified as estimated, J/UJ. 

EFF019 
EFF003 
EFF007 
EFF012 
EFFOIJ 
EFF64 
EFF066 
EFF069 
EFF031 
EFF034 
EFF035 
EFF044 

methoxych!or (54.6%) 

The calibration verification standard MMR I 0078 exhibited one compound with a %0 
greater than 15% but less than 50% for which qualifications were required. For the 
fo1Iowing sample and non-compliant compound, the reported positive result is qualified as 
estimated, J. 

EFF044 4,4,'-DDD (18.7%) 

The calibration verification standard MMR10088 exhibited one compound with a %0 
greater than 15% but less than 50% for which qualifications were required. For the 
following sample and non-compliant compound, the reported positive result is qualified as 
estimated, J. 

EFF044 4,4,'-DDD (17.7/21.2%) 
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Surrogate Recoyeries 

DA TA ASSESSMENT NARRATIVE 
PESTICIDES/PCB 
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The following samples exhibited surrogate recoveries below the QC limits as noted below. 
All reported positive and non-detect results in the samples arc qualified as estimated. J/UJ. 

Sample ID 

EFFOl9 DCB 28 
EFF003 DCB 26/24 
EFF007 DCB 22120 
EFF012 DCB 15113 
EFF013 DCB 22119 
EFF64 DCB 19117 
EFF066 DCB 15/13 
EFF069 DCB 15113 
EFF034 DCB 22/19 
EFF035 DCB 28 
EFF044 DCB 17114 
EFF048 DCB 24/22 
EFF057 DCB 26126 
EFF063 DCB 21/20 

System Performance and Overall Assessment 

The data, as reported, did require qualifications. 
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GLOSSARY OF DAT A QUALIFIERS 

QUALIFICATION CODES 

U Not detected 

J Estimated value 

UJ Reported Quantitation limit is qualified as estimated 

L Result is estimated and biased 10\v. 

K Result is estimated and biased high. 

R Result is rejected and unusable 

D Result value is based on di1ution analysis 

BLANK QUALIFICATION CODES 

CRQL 

u 

No Action= 

The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X the method blank value. The sample 
result for the blank contaminant is rejected and the CRQL for that 
compound is reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than SX the method blank value. The 
sample result for the blank contaminant is qualified as non detected 
at the compound value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than SX the method blank value. The 
sample result for the blank contaminant is not qualified with any 
blank qualifiers. 
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SUMMARY OF DAT A QUALIFICATIONS 

SAMPLE ID 

EFF012 

EFFOl 9 
EFF003 
EFF007 
EFF012 
EFF013 
EFF64 
EFF066 
EFF069 
EFF031 
EFF034 
EFF035 
EFF044 

EFF044 

EFF044 

EFF019 
EFF003 
EFF007 
EFF012 
EFF013 
EFF64 
EFF066 
EFF069 
EFF034 
EFF035 
EFF044 
EFF048 
EFF057 
EFF063 

COMPOUND ID 

heptachlor 

methoxychlor 

4,4,'-DDD 

4,4,'-DDD 

All Compounds 

DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

+ J 

+/- J/UJ 

+ J 

+ J 

J/UJ 
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General 

DATA ASSESSMENT NARRATIVE 
METALS AND CYANIDE 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable requirements 
specified in the SW 846 methods: the Functional Guidelines for Inorganic Data Validation, 
February 1994, and DQO Leve] III requirements. All comments made within this report 
should be considered when examining the analytical results. Please refer the specific findings 
found in each category to the Summary of Data Qualification table. 

SDGs # NBCJ06 

A validation was performed on the Metals and cyanide Data from SDG NBCJ06. The data 
was evaluated based on the following parameters. 

* • Data Completeness 

* • Holding Times 

* • Calibrations 

• Blanks 

* • Interferences 

* • Matrix Spike Recovery 

* • Matrix Duplicates 

* • Field Duplicates 

* • Laboratory Control Samples 

• Serial Dilutions 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation and calibration blanks exhibited contamination for the foJlowing 
elements. 

Elements 
Beryllium 
Zinc 

Cone. 
0.58 ug/l 
2.35 ug/l 

Samples affected 
all water samples below 2.9 ug/l 
no impact 

The USEP A requires that all sample values below five times the preparation or 
calibration blank contamination be qualified as non-detect, "U". 
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The preparation blanks exhibited negative bias for the following elements. 

Aluminum 

Serial Dilution results 

Cone. 
-26.5 ug/I 

Samples affected 
all water samples below 265 ug/l 

The serial dilution results for waters for Zinc and Sodium were greater than 10%. All 
positive results are qualified as estimated, "J". 

All sample results left with a "B" qualifier after all other qualifications, will be 
qualified with a "J" qualifier in place of the "B". Value is below the CRD L but 
greater than the ID L. 
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SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL QL 
all water samples below 2.9 ug/l Be. + u 
all water samples below 265 ug/1 Al. +IV J/UJ 
all water samples Zn and Na. + J 
all "B" results all analytes B J 

Oil 



SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 
QNQCLevel: 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVtCES, INC. 

Data Validation Report 

NBCJ07 
March 2 7, 2002 
Ensafe 
Charleston Zone J 
March 2, 2002 
1 Aqueous Sample(s) with 0 MS/MSD(s) 
STL Savannah 
National Functional Guidelines for Organic and Inorganic Data 
DQO Level III 
SW846 Third Edition 
Semivolatiles, PesticideslPCBs, Metals and Cyanide 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form 1 s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form ls for MS/MSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

Date 

4127 Plaza 94 South • St. Charres. MO 63304 
(636) 936-1332 • Fax (636) 936· ·. 335 
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SDG# NBCJ07 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

ENSAFE ID I MATRIX SVOA P/P 
REF007 I WATER x k XI 

Total Billable Samples (Water/Soil) 16 I 10 9 I 7 

SVOA= Semivolatiles 
PIP= Pesticides/PCBs 

MET= Metals 
CN= Cyanide 

MET 
XI 
6 I 4 

CN 
XI 
3 I I 



DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
resuJts, surrogate and matrix spike recoveries, GC/MS performance, tuning results, calibration 
resuJts and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW-846 Method 8270C; the National 
Functional Guidelines for Organic Data Review, and DQO Level III. All comments made within 
this report should be considered when examining the analytical resu1ts. 

SDG# NBCJ07 

A validation was performed on the Semivolatile Data from SDG #NBCJ07. The data was 
evaluated based on the following parameters. 

* Data Completeness 

* Holding Times 

* GC/MS Tuning 

* Calibrations 

* Internal Standard Performance 

* Blanks 

* Surrogate Recoveries 

* Laboratory Control Samples 

* Matrix Spike/Matrix Spike duplicate 

* Field Duplicates 

* Compound ldentification/Quantitation 

* All criteria were met for this parameter 

System Performance and Overall Assessment 

The data as presented requires no qualifications. 
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GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J :::: Estimated value 

UJ Reported quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D Result value is based on dilution analysis 

METHOD BLANK QUALIFICATION CODES 

CRQL = 

lJ 

No Action= 

The sample result for the blank contaminant is less than the sample CRQL 
and is less than IOX the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 1 OX the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the compound value 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than lOX the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID 

No qualifications required. 

* D L denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 

in the DL column denotes a non detect result 
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DATA ASSESSMENT NARRATIVE 

PESTICIDES/PCB 
General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance and calibration results. This 
report was prepared in compliance relative to the analytical and deliverable requirements 
specified in the SW-846 Methods 8081A and 8082; the National Functional Guidelines for 
Organic Data Validation, 10/99, as applicable; and DQO Level Ill requirements. All comments 
made within this report should be considered when examining the analytical results. Please refer 
the specific findings found in each category to the Summary of Data Qualification table. 

SDG#NBCJ07 

A \·alidation \Vas performed on the Pesticides/PCB Data from SDG NBCJ07. The data was 
evaluated based on the following parameters: 

* • Data Completeness 

* • Holding Times 

* • GC Performance 

* • Calibration 

* • Blanks 
• Surrogate Recoveries 

* • Matrix Spike/Matrix Spike Duplicates 

* • Laboratory Control Samples 

* • Field Duplicates 

* • Compound Identification 

* • Compound Quantitation 

* - All criteria were met for this parameter. 
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Surrogate Recoveries 

DAT A ASSESSMENT NARRATIVE 
PESTICIDES/PCB 

PAGE2 

The fo!lowing samples exhibited surrogate recoveries below the QC limits as noted 
below. All reported positive and non-detect results in the samples are qualified as 
estimated, J/UJ. 

Sample ID Surrogate Compound %R 

REF007 DCB 16/17 

System Performance and Overall Assessment 

The data, as reported, did require qualifications. 
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GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J Estimated value 

UJ Reported Quantitation limit is qualified as estimated 

L = Result is estimated and biased low. 

K Result is estimated and biased high. 

R = Result is rejected and unusable 

D Result value is based on dilution analysis 

BLANK QUALIFICATION CODES 

CRQL= 

U= 

No Action= 

The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X the method blank value. The sample 
result for the blank contaminant is rejected and the CRQL for that 
compound is reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 5X the method blank value. The 
sample result for the blank contaminant is qualified as non detected 
at the compound value reported. · 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 5X the method blank value. The 
sample result for the blank contaminant is not qualified with any 
blank qualifiers. 
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* 

SUMMARY OF DAT A QUALIFICATIONS 

SAMPLE ID COMPOUND ID 

REF007 All compounds 

DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL coJumn denotes a positive result 
- in the DL column denotes a non detect result 

+i- JiUJ 
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General 

DAT A ASSESSMENT NARRATIVE 
METALS AND CYANIDE 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable requirements 
specified in the SW 846 methods: the Functional Guidelines for Inorganic Data Validation, 
February 1994, and DQO Level III requirements. All comments made within this report 
should be considered when examining the analytical results. Please refer the specific findings 
found in each category to the Summary of Data Qualification table. 

SDGs # NBCJ07 

A validation was performed on the Metals and cyanide Data from SDG NBCJ07. The data 
was evaluated based on the following parameters. 

* • Data Completeness 
* • Holding Times 

* • Calibrations 

• Blanks 

* • Interferences 

* • Matrix Spike Recovery 

* • Matrix Duplicates 

* • Field Duplicates 

* • Laboratory Control Samples 

• Serial Dilutions 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation and calibration blanks exhibited contamination for the following 
elements. 

Elements Cone. Sam12les affected 
Aluminum 8.82 ug/l no impact 
Calcium 14.9 ug/l no impact 
Iron 34.1 ug/l no impact 
Sodium 39.2 ug/l no impact 
Zinc 1.92 ug/l no impact 
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The USEPA requires that all sample values below five times the preparation or 
calibration blank contamination be qualified as non-detect, "U". 

The preparation blanks exhibited negative bias for the following elements. 

Elements 
Potassium 
Selenium 
Vanadium 

Cone. 
-9.35 ug/l 
-6.13 ug/l 
1.04 ug/l 

Serial Dilution results 

Samples affected 
no impact 
all water samples below 61.3 ug/l 
all water samples below 10.4 ug/l 

The serial dilution results for waters for Aluminum was greater than 10 % . All 
positive results are qualified as estimated, "J". 

All sample results left with a "B" qualifier after all other qualifications, will be 
qualified with a "J" qualifier in place of the "B". Value is below the CRDL but 
greater than the IDL. 
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SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL QL 
all water samples below 61.3 ug/1 Se. +/U J/UJ 
all water samples below 10.4 ug/l v. 
all water samples Al. + J 
all .. B" resuJts an analytes B J 

011 





APPENDIX C 
 

ZONE J STORM WATER EFFLUENT EVALUATION REPORT ADDENDUM 
  





COMPREHENSIVE LONG-TERM 
ENVIRONMENTAL ACTION NAVY 
CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 
CT0-0154 

ZONE J RFI STORM WATER 
EFFLUENT EVALUATION REPORT ADDENDUM 
REVISION: 1 

VOLUME I OF IV - SECTIONS 1 TO 4 

SOUTHDIV Contract Number: 
N62467-89-D-0318 

Prepared for: 

DEPARTMENT OF THE NAVY 
SOUTHERN DIVISION 
NA VAL FACILITIES ENGINEERING COMMAND 
NORTH CHARLESTON, SOUTH CAROLINA 

Prepared by: 

ENSAFEINC. 
313 WINGO WAY 
MOUNT PLEASANT, SOUTH CAROLINA 29464 
(843) 884-0029 

July 2003 

Release of this document requires the prior notification of the Commanding Officer of the 
Southern Division, Naval Facilities Engineering Command, Naval Base Charleston, South 
Carolina 



Table of Contents 

ABBREVIATIONS, ACRONYMS, AND SYMBOLS ........................................................... xx 

EXECUTIVE SUMMARY ........................................................................................................ xxv 

1.0 INTRODUCTION .......................................................................................................... 1.1 

2.0 HYDRODYNAMICS OF THE COOPER RIVER ........................................................ 2.1 
2.1 Freshwater Inflow . .. .. . .. ...... ... . ..... .. .. ...... ....... ... ... . .. ............ ... . .. .. . .. . .. . . ... . .. . .. .... .. .. 2.1 
2.2 Tides................................................................................................................... 2.2 
2.3 Tidal Currents..................................................................................................... 2.3 
2.4 Tidal Flows ..... ... ... .... .... ........ ...... .. ........ .. . . . . . . ..... ... .. .. ... . ..... .. ... . . . .. ... .. . . . . ...... ....... 2. 7 
2.5 Circulation and Tidal Excursion ........................................................................ 2.8 
2.6 Water Quality ..................................................................................................... 2.10 
2.7 Drainage ............................................................................................................. 2.13 

3.0 DATA VALIDATION ................................................................................................... 3.1 
3.1 Introduction ......................................................................................................... 3.1 
3.2 Validation Summary .......................................................................................... 3.1 
3.3 Organic Evaluation Criteria ............................................................................... 3.3 
3.4 Diluted Samples·······.·························································································· 3.3 
3.5 Inorganic Evaluation Criteria ............................................................................. 3.4 
3.6 Zone J Data Validation Reports ......................................................................... 3.4 
3.7 Blank Data.......................................................................................................... 3.4 
3.8 Method Detection Limit ..................................................................................... 3.7 

4.0 DRAINAGE BASIN EVALUATIONS ......................................................................... 4.1 
4.1 Drainage Basin Evaluations for the Cooper River ............................................. 4.1 
4.2 Drainage Basin! ........................................................................ 4.10 

4.2.1 Potential Source Areas ........................................................................ 4.11 
4.2.1.1 SWMU 2 Site Description and History ............................ .4.11 
4.2.1.2 SWMU 38 Site Description and History .......................... .4.15 
4.2.1.3 SWMU 39 Site Description and History .......................... .4.17 

4.2.2 Storm Water Effluent Evaluation ........................................................ 4.22 
4.2.3 Pathway Evaluation ............................................................................. 4.23 

4.3 Drainage Basin 2 ................................................................................................ 4:24 
4.3.1 Potential Source Areas ....................................................................... .4.24 

4.3.1.1 SWMU 2 Site Description and History ............................ .4.24 
4.3 .1.2 SWMU 39 Site Description and History .......................... .4.28 

4.3.2 Storm Water Effluent Evaluation ....................................................... .4.32 
4.3.3 Pathway Evaluation ............................................................................. 4.33 

4.3.3.1 Scenario la ........................................................................ 4.34 
4.3.3.2 Scenario lb ........................................................................ 4.34 
4.3.3.3 Scenario le ........................................................................ 4.35 
4.3.3.4 Scenario ld ........................................................................ 4.35 



4.3.4 Summary of Potential COPCs ............................................................. 4.36 
4.4 Drainage Basin 3 ................................................................................................ 4.37 

4.4.1 Potential Source Areas ........................................................................ 4.37 
4.4.1.1 SWMU 2 Site Description and History ............................ .4.37 
4.4.1.2 SWMU 39 Site Description and History .......................... .4.41 

4.4.2 Storm Water Effluent Evaluation ........................................................ 4.46 
4.4.3 Pathway Evaluation ............................................................................. 4.47 

4.4.3.l Scenario la ........................................................................ 4.48 
4.4.3.2 Scenario 1b ........................................................................ 4.48 
4.4.3.3 Scenario le ........................................................................ 4.50 
4.4.3.4 Scenario ld ........................................................................ 4.51 

4.4.4 Summary of Potential COPCs ............................................................. 4.51 
4.5 Drainage Basin 18 .............................................................................................. 4.52 

4.5.l Potential Source Areas ....................................................................... .4.52 
4.5.1.1 AOC 507 Site Description and History ............................ .4.52 

4.5 .2 Storm Water Effluent Evaluation ........................................................ 4.54 
4.5.3 Pathway Evaluation ............................................................................. 4.55 

4.5.3.1 Scenario la ........................................................................ 4.56 
4.5.3.2 Scenario lb ........................................................................ 4.56 
4.5.3.3 Scenario le ........................................................................ 4.57 
4.5.3.4 Scenario ld ........................................................................ 4.57 

4.5.4 Summary of Potential COPCs ............................................................. 4.57 
4.6 Drainage Basin 20 ·········································:· ................................................... 4.58 

4.6.1 Potential Source Areas ........................................................................ 4.58 
4.6.1.1 SWMU 47 and AOC 516 Site Description and History ... .4.59 
4.6.1.2 AOC 508 and AOC 511 Site Description and History ..... .4.61 
4.6.1.3 AOC 517 Site Description and History ............................ .4.63 
4.6.1.4 AOC 518 Site Description and History ............................ .4.64 
4.6.1.5 AOC 526 Site Description and History ............................ .4.66 

4.6.2 Storm Water Effluent Evaluation ....................................................... .4.68 
4.6.3 Pathway Evaluation ............................................................................. 4.68 

4.6.3.l Scenario la ........................................................................ 4.69 
4.6.3.2 Scenario lb ......................................... : .............................. 4.70 
4.6.3.3 Scenario le ........................................................................ 4.71 
4.6.3.4 Scenario ld ........................................................................ 4.72 

4.6.4 Summary of Potential COPCs ............................................................. 4.72 
4.7 Drainage Basin 22 .............................................................................................. 4.74 

4.7.1 Potential Source Areas ........................................................................ 4.74 
4.7.1.1 SWMU 21 and SWMU 54 Site Description and History .4.75 
4.7.1.2 AOC 528 Site Description and History ............................ .4.78 

4.7.2. Storm Water Effluent Evaluation ....................................................... .4.79 
4.7.3 Pathway Evaluation ............................................................................. 4.80 

4.7.3.l Scenario la ........................................................................ 4.81 
4.7.3.2 Scenario lb ........................................................................ 4.81 
4.7.3.3 Scenario le ........................................................................ 4.81 
4.7.3.4 Scenario ld ........................................................................ 4.82 

II 



4.7.4 Summary of Potential COPCs ............................................................. 4.82 
4.8 Drainage Basin 23 .............................................................................................. 4.83 

4.8.1 Potential Source Areas ........................................................................ 4.83 
4.8.1.1 SWMU 22, SWMU 25, and AOC 554 Site Description 

and IIistory ........................................................................ 4.84 
4.8.1.2 SWMU 23, SWMU 63, AOC 540, AOC 541, AOC 542 

and AOC 543 Site Description and IIistory ..................... .4.87 
4.8.1.3 SWMU 65 and AOC 544 Site Description and IIistory ... .4.93 
4.8.1.4 SWMU 67 Site Description and IIistory .......................... .4.96 
4.8.1.5 SWMU 70, AOC 548, and AOC 549 Site Description 

and IIistory ........................................................................ 4.97 
4.8.1.6 AOC 530 Site Description and IIistory .......................... .4.101 
4.8.1.7 AOC 531 Site Description andliistory ........................... 4.102 
4.8.1.8 AOC 538 and 559 Site Description and IIistory ............ .4.104 
4.8.1.9 AOC 550 Site Description and IIistory .......................... .4.106 

4.8.2 Storm Water Effluent Evaluation ..................................................... .4.108 
4.8.3 Pathway Evaluation ............... '. ........................................................... 4.109 

4.8.3.1 Scenario la ...................................................................... 4.109 
4.8.3.2 Scenario lb ...................................................................... 4.110 
4.8.3.3 Scenario le ...................................................................... 4.110 
4.8.3.4 Scenario ld ...................................................................... 4.111 

4.8.4 Summary of Potential COPCs .......................................................... .4.111 
4.9 Drainage Basin 26 ............................................................................................ 4.112 

4.9.l Potential Source Areas ..................................................................... .4.112 
4.9. l. l SWMU 65 Site Description and IIistory ........................ .4.112 
4.9.1.2 AOC 550 Site Description and IIistory .......................... .4.114 

4.9.2 Storm WaterEffluentEvaluation ..................................................... .4.116 
4.9.3 Pathway Evaluation ........................................................................... 4.117 

4.9.3. l Scenario la ...................................................................... 4.117 
4.9.3.2 Scenario lb ...................................................................... 4.118 
4.9.3.3 Scenario lc ...................................................................... 4.118 
4.9.3.4 Scenario ld ...................................................................... 4.118 

4.9.4 Summary of Potential COPCs .............................. ~ ........................... .4.119 
4.10 Drainage Basin 27 ............................................................................................ 4.120 

4.10.1 Potential Source Areas ..................................................................... .4.120 
4.10.l.l SWMU 25 Site Description and IIistory ........................ .4.120 
4.10.1.2 AOC 549 Site Description and IIistory .......................... .4.123 
4.10.1.3 AOC 559 Site Description and IIistory .......................... .4.125 
4.10.1.4 AOC 551 and AOC 552 Site Description and IIistory ... .4.127 

4.10.2 Storm Water Effluent Evaluation ..................................................... .4.128 
4.10.3 Pathway Evaluation .......................................................................... .4.129 

4.10.3.l Scenario la ...................................................................... 4.130 
4.10.3.2 Scenario lb ...................................................................... 4.130 
4.10.3.3 Scenario le ...................................................................... 4.131 
4.10.3.4 Scenario ld ..................................................................... .4.132 

4.10.4 Summary of Potential COPCs .......................................................... .4.132 

iii 



4.11 Drainage Basin 28 ........................................................................................... .4.133 
4.11.1 Potential Source Areas ..................................................................... .4.133 

4.11.1.1 SWMU 170 and SWMU 171 Site Description and 
IIistory ............................................................................. 4.134 

4.11.1.2 AOC 520 Site Description andllistory .......................... .4.135 
4.11.1.3 AOC 522 Site Description and IIistory .......................... .4.136 
4.11.1.4 AOC 523 Site Description and IIistory .......................... .4.138 
4.11.1.5 AOC 559 Site Description and IIistory .......................... .4.139 
4.11.1.6 AOC 569, AOC 570 and AOC 578 Site Description 

and IIistory ...................................................................... 4.141 
4.11.2 Storm Water Effluent Evaluation ..................................................... .4.144 
4.11.3 Pathway Evaluation .......................................................................... .4.144 

4.11.3.1 Scenario la ..................................................................... .4.145 
4.11.3.2 Scenario lb ..................................................................... .4.145 
4.11.3.3 Scenario le ..................................................................... .4.146 
4.11.3.4 Scenario ld ..................................................................... .4.146 

4.11.4 Summary of Potential COPCs .......................................................... .4.146 
4.12 Drainage Basin 30 ........................................................................................... .4.147 

4.12.1 

4.12.2 
4.12.3 

Potential Source Areas ..................................................................... .4.147 
4.12.1.1 Combined SWMU 83 (includes SWMU 84 and AOC 

574) Site Description and IIistory .................................. .4.148 
4.12.1.2 Combined SWMU 87 (includes SWMU 172 and AOC 

564) Site Description and IIistory .................................. .4.152 
4.12.1.3 Combined SWMU 170 (includes SWMU 171) Site 

Description and IIistory ................................................. .4.155 
4.12.1.4 AOC 559, AOC 560, and AOC 561 Site Description 

4.12.1.5 
4.12.1.6 
4.12.1.7 

and IIistory ...................................................................... 4.157 
AOC 562 Site Description and IIistory .......................... .4.159 
AOC 563 Site Description and IIistory .......................... .4.160 
AOC 569, AOC 570, and AOC 578 Site Description 
and IIistory ...................................................................... 4.162 

4.12.1.8 AOC 572 Site Description and IIistory .......................... .4.165 
4.12.1.9 AOC 573 Site Description and IIistory .......................... .4.167 
4.12.1.10 AOC 576 Site Description and IIistory .......................... .4.169 
4.12.1.11 AOC 579 Site Description and IIistory .......................... .4.171 
4.12.1.12 AOC 580 Site Description and IIistory .......................... .4.172 
Storm Water Effluent Evaluation ..................................................... .4.173 
Pathway Evaluation ........................................................................... 4.174 
4.12.3.1 Scenario la ...................................................................... 4.175 
4.12.3.2 Scenario 1 b ..................................................................... .4.176 
4.12.3.3 Scenario lc ..................................................................... .4.178 
4.12.3.4 Scenariold ....................................................................... 4.179 

4.12.4 Summary of Potential CO PCs .......................................................... .4.179 
4.13 Drainage Basin 30-A ....................................................................................... .4.180 

4.13.1 Potential Source Areas ..................................................................... .4.180 
4.13.1.1 AOC 567 Site Description and IIistory .......................... .4.180 

iv 



4.13.2 
4.13.3 

Storm Water Effluent Evaluation ..................................................... .4.179 
Pathway Evaluation ........................................................................... 4.180 
4.13.3.l Scenario la ...................................................................... 4.181 
4.13.3.2 Scenario lb ...................................................................... 4.181 
4.13.3.3 Scenario le ...................................................................... 4.182 
4.13.3.4 Scenario ld ..................................................................... .4.182 

4.13.4 Summary of Potential COPCs .......................................................... .4.183 
4.14 Drainage Basin 31 ............................................................................................ 4.184 

4.14.1 Potential Source Areas ..................................................................... .4.184 
4.14.1.1 AOC 566 Site Description and History .......................... .4.184 
4.14.1.2 AOC 567 Site Description and History .......................... .4.186 

4.14.2 Storm Water Effluent Evaluation ..................................................... .4.187 
4.14.3 Pathway Evaluation .......................................................................... .4.188 

4.14.3.l Scenario la ...................................................................... 4.188 
4.14.3.2 Scenario lb ...................................................................... 4.189 
4.14.3.3 Scenario le ...................................................................... 4.190 
4.14.3.4 Scenario ld ...................................................................... 4.190 

4.14.4 Summary of Potential COPCs .......................................................... .4.190 
4.15 Drainage Basin 32 ............................................................................................ 4.191 

4.15.l Potential Source Areas ..................................................................... .4.191 
4.15.1.1 SWMU 145 Site Description and History ...................... .4.192 
4.15.1.2 SWMU 188 Site Description and History ...................... .4.193 
4.15.1.3 AOC 576 Site Description and History .......................... .4.194 
4.15.1.4 AOC 583 Site Description and History .......................... .4.196 

4.15.2 Storm Water Effluent Evaluation ..................................................... .4.198 
4.15.3 Pathway Evaluation .......................................................................... .4.198 

4.15.3. l Scenario la ...................................................................... 4.199 
4.16 Drainage Basin 33 ......................................................................................... 4.200 
4.16.1 Potential Source Areas ..................................................................................... 4.200 

4.16.1.1 SWMU 97 Site Description and History ........................ .4.200 
4.16.1.2 AOC 586 Site Description and History .......................... .4.202 

4.16.2 Storm Water Effluent Evaluation ..................................................... .4.203 
4.16.3 Pathway Evaluation .............................................. -: ........................... .4.204 

4.16.3.1 Scenario la ...................................................................... 4.204 
4.16.3.2 Scenario lb ...................................................................... 4.204 
4.16.3.3 Scenario le ...................................................................... 4.205 
4.16.3.4 Scenario ld ...................................................................... 4.206 

4.16.4 Summary of Potential COPCs .......................................................... .4.206 
4.17 Drainage Basin 34 ............................................................................................ 4.207 

4.17 .1 Potential Source Areas ..................................................................... .4.207 
4.17 .1.1 SWMU 100 Site Description and History ...................... .4.207 
4.17 .1.2 SWMU 102 Site Description and History ...................... .4.209 
4.17 .1.3 SWMU 109 Site Description and History ...................... .4.211 
4.17.1.4 AOC 607 Site Description and History .......................... .4.213 
4.17.1.5 AOC 609 Site Description and History .......................... .4.218 

4.17.2 Storm Water Effluent Evaluation ..................................................... .4.219 

v 



4.17.3 Pathway Evaluation .......................................................................... .4.220 
4.17.3.l Scenario la ...................................................................... 4.221 
4.17.3.2 Scenario lb ...................................................................... 4.221 
4.17.3.3 Scenario lc ...................................................................... 4.221 
4.17.3.4 Scenario ld ..................................................................... .4.222 

4.17.4 Summary of Potential CO PCs .......................................................... .4.222 
4.18 Drainage Basin 35 ........................................................................................... .4.223 

4.18.l 

4.18.2 
4.18.3 

Potential Source Areas ..................................................................... .4.223 
4.18.1.1 SWMU 102 Site Description and History ...................... .4.223 
4.18.1.2 AOC 590 Site Description and History .......................... .4.225 
4.18.1.3 AOC 596 Site Description and History .......................... .4.226 
4.18.1.4 AOC 613 Site Description and History .......................... .4.228 
Storm Water Effluent Evaluation ..................................................... .4.230 
Pathway Evaluation ........................................................................... 4.231 
4.18.3.l Scenario la ...................................................................... 4.232 

4.19 Drainage Basin 36 ......................................................................................... 4.233 
4.19.1 Potential Source Areas ..................................................................... .4.233 

4.19.1.1 AOC 596 Site Description and History .......................... .4.233 
4.19.1.2 AOC 598 Site Description and History .......................... .4.235 

4.19.2 Storm Water Effluent Evaluation ..................................................... .4.236 
4.19.3 Pathway Evaluation .......................................................................... .4.237 

4.19.3.1 Scenario la ..................................................................... .4.238 
4.20 Drainage Basin 37 ........................................................................................ .4.239 

4.20. l Potential Source Areas ..................................................................... .4.239 
4.20.1.1 SWMU 3 Site Description and History .......................... .4.240 
4.20.1.2 SWMU 24 Site Description and History ........................ .4.243 
4.20.1.3 AOC 607 Site Description and History .......................... .4.244 
4.20.1.4 AOC 609 Site Description and History .......................... .4.249 
4.20.1.5 AOC 611 Site Description and History .......................... .4.251 
4.20.1.6 AOC 613 Site Description and History .......................... .4.252 

4.20.2 Storm Water Effluent Evaluation ..................................................... .4.255 
4.20.3 Pathway Evaluation ........................................................................... 4.256 

4.20.3. l Scenario la ........................................ :-: ............................ 4.257 
4.20.3.2 Scenario lb ...................................................................... 4.257 
4.20.3.3 Scenario le ...................................................................... 4.258 
4.20.3.4 Scenario ld ...................................................................... 4.259 

4.20.4 Summary of Potential COPCs .......................................................... .4.259 
4.21 Drainage Basin 38 ............................................................................................ 4.260 

4.21.1 Potential Source Areas ..................................................................... .4.260 
4.21.1.1 SWMU 4/AOC 619 Site Description and History ......... .4.261 
4.21.1.2 AOC 602 Site Description and History .......................... .4.263 
4.21.1.3 AOC 613/AOC 615 Site Description and History ......... .4.264 
4.21.1.4 AOC 616 Site Description and History .......................... .4.266 
4.21.1.5 AOC 617 Site Description and History .......................... .4.267 

4.21.2 Storm Water Effluent Evaluation ..................................................... .4.268 
4.21.3 Pathway Evaluation .......................................................................... .4.269 

vi 



4.21.3. l Scenario la ..................................................................... .4.270 
4.21.3.2 Scenario lb ...................................................................... 4.270 
4.21.3.3 Scenario le ..................................................................... .4.271 
4.21.3.4 Scenario ld ..................................................................... .4.271 

4.21.4 Summary of Potential COPCs .......................................................... .4.272 
4.22 Drainage Basin 39 ......................................................................................... 4.273 

4.22.1 Potential Source Areas ..................................................................... .4.273 
4.22.1.1 SWMU 106 and AOC 603 Site Description and 

IIistory ............................................................................. 4.273 
4.22.2 Storm Water Effluent Evaluation ................................... .4.275 

4.22.3 Pathway Evaluation .......................................................................... .4.276 
4.22.3.1 Scenario la ..................................................................... .4.277 

4.23 Drainage Basin 40 ........................................................................................ .4.278 
4.23.l Potential Source Areas ..................................................................... .4.278 

4.23.1.1 SWMU 106 and AOC 603 Site Description and IIistory4.278 
4.23.1.2 AOC 602 Site Description and IIistory .......................... .4.280 

4.23.2 Storm Water Effluent Evaluation ..................................................... .4.282 
4.23.3 Pathway Evaluation .......................................................................... .4.282 

4.23.3.1 Scenario la ..................................................................... .4.283 
4.24 Drainage Basin 41 ........................................................................................ .4.284 

4.24.1 Potential Source Area ....................................................................... .4.284 
4.24.1.1 SWMU 5, SWMU 18, AOC 605 Site Description and 

IIistory ............................................................................. 4.285 
4.24.1.2 AOC 604 Site Description and IIistory .......................... .4.288 
4.24.1.3 AOC 620 Site Description and History .......................... .4.289 

4.24.2 Storm Water Effluent Evaluation ..................................................... .4.291 
4.24.3 Pathway Evaluation .......................................................................... .4.292 

4.24.3.1 Scenario la ...................................................................... 4.292 
4.24.3.2 Scenario lb ..................................................................... .4.293 
4.24.3.3 Scenario le ...................................................................... 4.294 
4.24.3.4 Scenario ld ...................................................................... 4.295 

4.24.4 Summary of Potential COPCs .......................................................... .4.295 
4.25 Drainage Basin 42-A ........................................................... ~ ............................ 4.296 

4.25.1 Potential Source Area ....................................................................... .4.296 
4.25.2 Storm Water Effluent Evaluation ..................................................... .4.296 
4.25.3 Pathway Evaluation ........................................................................... 4.297 

4.25.3.l Scenario la ...................................................................... 4.298 
4.25.3.2 Scenario lb ..................................................................... .4.298 
4.25.3.3 Scenario le ..................................................................... .4.298 
4.25.3.4 Scenario ld ..................................................................... .4.299 

4.25.4 Summary of Potential COPCs .......................................................... .4.299 
4.26 Drainage Basin 43 ........................................................................................... .4.300 

4.26.1 Potential Source Areas ..................................................................... .4.300 
4.26.1.1 SWMU 4 and AOC 619 Site Description and IIistory ... .4.301 
4.26.1.2 SWMU 36 and AOC 620 Site Description and IIistory . .4.303 
4.26.1.3 SWMUs 6, 7, and AOC 635 Site Description and 

vii 



IIistory ............................................................................. 4.305 
4.26.1.4 AOC 628 Site Description and IIistory .......................... .4.308 
4.26.1.5 AOC 633 Site Description and IIistory .......................... .4.309 

4.26.2 Storm Water Effluent Evaluation ..................................................... .4.311 
4.26.3 Pathway Evaluation .......................................................................... .4.313 

4.26.3.l Scenario la ...................................................................... 4.313 
4.27 Drainage Basin 43A/43B ................................................................................. 4.314 

4.27 .1 Potential Source Areas ..................................................................... .4.314 
4.27.1.1 SWMU 120 Site Description and IIistory ...................... .4.314 
4.27.1.2 AOC 638 Site Description and IIistory .......................... .4.316 

4.27.2 Storm Water Effluent Evaluation ..................................................... .4.318 
4.27.3 Pathway Evaluation .......................................................................... .4.320 

4.27.3.l Scenario la ...................................................................... 4.320 
4.28 Drainage Basin 44 ........................................................................................ .4.322 

4.28.l Potential Source Areas ..................................................................... .4.322 
4.28.1.1 SWMU 8 and AOC 636 Site Description and IIistory ... .4.323 
4.28.1.2 AOC 638 Site Description and IIistory .......................... .4.325 

4.28.2 Storm Water Effluent Evaluation ..................................................... .4.327 
4.28.3 Pathway Evaluation .......................................................................... .4.328 

4.29 Drainage Basin 45 ......................................................................................... 4.329 
4.29.1 Potential Source Areas ..................................................................... .4.329 

4.29.1.1 SWMU 8 Site Description and IIistory .......................... .4.329 
4.29.1.2 AOC 642 Site Description and IIistory .......................... .4.331 
4.29.1.3 AOC 643 Site Description and IIistory .......................... .4.333 

4.29.2 Storm Water Effluent Evaluation ..................................................... .4.335 
4.29.3 Pathway Evaluation ........................................................................... 4.336 

4.29.3.l Scenario la ...................................................................... 4.337 
4.29.3.2 Scenario lb ...................................................................... 4.337 
4.29.3.3 Scenario le ...................................................................... 4.338 
4.29.3.4 Scenario ld ...................................................................... 4.339 

4.29.4 Summary of Potential COPCs .......................................................... .4.339 
4.30 Drainage Basin 47 ............................................................................................ 4.340 

4.30.1 Potential Source Areas ......................................... ~ ........................... .4.340 
4.30.1.1 SWMU 13/AOC 659 Site Description and IIistory ....... .4.341 
4.30.1.2 SWMU 17 Site Description and IIistory ........................ .4.343 
4.30.1.3 AOC 672/ AOC 673 Site Description and IIistory ......... .4.34 7 
4.30.1.4 AOC 653 Site Description and IIistory .......................... .4.348 
4.30.1.5 AOCs 655/656 Site Description and History ................. .4.351 
4.30.1.6 AOC 671 Site Description and History .......................... .4.354 
4.30.1. 7 Other Impacted Areas 007 and G38 Site Description 

and History ...................................................................... 4.356 
4.30.2 Storm Water Effluent Evaluation ..................................................... .4.358 
4.30.3 Pathway Evaluation ........................................................................... 4.361 

4.30.3. l Scenario la ............ , ......................................................... 4.362 
4.30.3.2 Scenario lb ...................................................................... 4.362 
4.30.3.3 Scenario le ...................................................................... 4.363 

viii 



4.30.3.4 Scenario ld ...................................................................... 4.364 
4.30.4 Summary of Potential COPCs .......................................................... .4.364 

4.31 Drainage Basin 47A ......................................................................................... 4.365 
4.31.1 Potential Source Areas ..................................................................... .4.365 

4.31.1.1 SWMU 177 JR TC Site Description and History ............. .4.365 
4.31.2 Storm Water Effluent Evaluation ..................................................... .4.367 
4.31.3 Pathway Evaluation .......................................................................... .4.368 

4.31.3.1 Scenario la ..................................................................... .4.369 
4.31.3.2 Scenario lb ...................................................................... 4.369 
4.31.3.3 Scenario le ..................................................................... .4.370 
4.31.3.4 Scenario ld ...................................................................... 4.370 

4.31.4 Summary of Potential CO PCs .......................................................... .4.370 
4.32 Drainage Basin 47B ........................................................................................ .4.371 

4.32.l Potential Source Area ....................................................................... .4.371 
4.32.1.1 SWMU 37 Site Description and History ........................ .4.371 

4.32.2 Storm Water Effluent Evaluation ..................................................... .4.373 
4.32.3 Pathway Evaluation .......................................................................... .4.373 

4.32.3. l Scenario la ..................................................................... .4.374 
4.32.3.2 Scenario lb ..................................................................... .4.374 
4.32.3.3 Scenario le ...................................................................... 4.375 
4.32.3.4 Scenario ld ..................................................................... .4.375 

4.32.4 Summary of Potential CO PCs .......................................................... .4.375 
4.33 Drainage Basin 48 ........................................................................................... .4.376 

4.33.1 Potential Source Areas ..................................................................... .4.376 
4.33.1.1 SWMU 13 Site Description and History ........................ .4.377 
4.33.1.2 SWMU 136 and AOC 663 Site Description and 

History ............................................................................. 4.378 
4.33.1.3 SWMU 178 Site Description andHistory ...................... .4.381 
4.33.1.4 SWMU 660 Site Description and History ...................... .4.382 
4.33.1.5 SWMU 665 Site Description and History ...................... .4.384 
4.33.1.6 SWMU 679 Site Description and History ...................... .4.385 
4.33.1.7 Other Investigation Areas 080 Site Description and 

History ................................................ ~ ............................ 4.387 
4.33.1.8 SWMU 177/RTC Site Description and History ............. .4.389 

4.33.2 Storm Water Effluent Evaluation ......................................... , ........... .4.391 
4.33.3 Pathway Evaluation ........................................................................... 4.393 

4.33.3.l Scenario la ...................................................................... 4.394 
4.33.3.2 Scenario lb ..................................................................... .4.394 
4.33.3.3 Scenario le ..................................................................... .4.395 
4.33.3.4 Scenario ld ..................................................................... .4.395 

4.33.4 Summary of Potential CO PCs .......................................................... .4.395 
4.34 Drainage Basins 48A to 480 ........................................................................... .4.396 

4.34.1 Potential Source Areas ..................................................................... .4.396 
4.34.1.1 AOCs 675/676/677 Site Description and History .......... .4.397 
4.34.1.2 AOCs 678/679 Site Description and History ................. .4.399 
4.34.1.3 AOC 680 Site Description and History .......................... .4.400 

ix 



4.34.2 Storm Water Effluent Evaluation ..................................................... .4.402 
4.34.3 Pathway Evaluation .......................................................................... .4.405 

4.34.3.l Scenario la ..................................................................... .4.406 
4.34.3.2 Scenario lb ..................................................................... .4.406 
4.34.3.3 Scenario le ..................................................................... .4.407 
4.34.3.4 Scenario ld ..................................................................... .4.408 

4.34.4 Summary of Potential COPCs .......................................................... .4.408 
4.35 Drainage Basin 48H ........................................................................................ .4.409 

4.35.l Potential Source Areas ..................................................................... .4.409 
4.35.1.1 AOC 681 Site Description and History .......................... .4.409 

4.35.2 Storm Water Effluent Evaluation ..................................................... .4.412 
4.35.3 Pathway Evaluation .......................................................................... .4.413 

4.35.3.l Scenario la ..................................................................... .4.413 
4.35.3.2 Scenario lb ..................................................................... .4.414 
4.35.3.3 Scenario le ..................................................................... .4.414 
4.35.3.4 Scenario ld ..................................................................... .4.415 

4.35.4 Summary of Potential COPCs .......................................................... .4.415 
4.36 Drainage Basin 49 ........................................................................................... .4.416 

4.36.l Potential Source Areas ..................................................................... .4.416 
4.36.1.1 AOC 666 Site Description and History .......................... .4.417 
4.36.1.2 AOC 680 Site Description and History .......................... .4.419 
4.36.1.3 AOC 681 Site Description and History .......................... .4.421 

4.36.2 Storm Water Effluent Evaluation ..................................................... .4.423 
4.36.3 Pathway Evaluation .......................................................................... .4.424 

4.36.3.1 Scenario la ..................................................................... .4.424 
4.36.3.2 Scenario lb ..................................................................... .4.425 
4.36.3.3 Scenario le ..................................................................... .4.425 
4.36.3.4 Scenario ld ..................................................................... .4.425 

4.36.4 Summary of Potential COPCs .......................................................... .4.426 
4.37 Drainage Basin 51 ... : ........................................................................................ 4.427 

4.37.l Potential Source Areas ..................................................................... .4.427 
4.37.1.1 SWMU 17 Site Description and History ........................ .4.428 
4.37.1.2 AOC 667/SWMU 138 ........................ : ........................... .4.431 
4.37.1.3 AOC 661 Site Description and History .......................... .4.433 
4.37.1.4 AOC 662 Site Description and History .......................... .4.433 

4.37 .2 Storm Water Effluent Evaluation ..................................................... .4.436 
4.37.3 Pathway Evaluation .......................................................................... .4.438 

4.37 .3.1 Scenario la ..................................................................... .4.439 
4.37.3.2 Scenario lb ..................................................................... .4.439 
4.37.3.3 Scenario le ...................................................................... 4.440 
4.37.3.4 Scenario ld ..................................................................... .4.441 

4.37.4 Summary of Potential COPCs .......................................................... .4.441 
4.38 Drainage Basin 51C ......................................................................................... 4.442 

4.38.1 Potential Source Area ....................................................................... .4.442 
4.38.1.1 SWMU 16/AOC 687 Site Description and History ....... .4.442 

4.38.2 Storm Water Effluent Evaluation ..................................................... .4.444 

x 



4.38.3 Pathway Evaluation ........................................................................... 4.445 
4.38.3.l Scenario la ...................................................................... 4.445 
4.38.3.2 Scenario lb ...................................................................... 4.446 
4.38.3.3 Scenario le ..................................................................... .4.446 
4.38.3.4 Scenario ld ..................................................................... .4.447 

4.38.4 Summary of Potential COPCs .......................................................... .4.447 
4.39 Drainage Basin 53 ........................................................................................... .4.448 

4.39.l Potential Source Areas ...................................................................... 4.448 
4.39 .1.1 AOC 607 Site Description and History .......................... .4.449 
4.39.1.2 AOC 609 Site Description and History .......................... .4.452 
4.39.1.3 SWMU 611 Site Description and History ...................... .4.454 

4.39.2 Storm Water Effluent Evaluation ..................................................... .4.456 
4.39.3 Pathway Evaluation .......................................................................... .4.457 

4.39.3.l Scenario la ..................................................................... .4.458 
4.39.3.2 Scenario lb ..................................................................... .4.458 
4.39.3.3 Scenario le ..................................................................... .4.459 
4.39.3.4 Scenario ld ...................................................................... 4.459 

4.39.4 Summary of Potential COPCs .......................................................... .4.459 
4.40 Cl outer Island ................................................................................................... 4.460 

4.40. l Potential Source Areas ..................................................................... .4.460 
4.40.1.1 AOC 693/AOC 694 Site Description and History ......... .4.461 
4.40.1.2 AOC 695 Site Description and History .......................... .4.463 

4.40.2 Storm Water Effluent Evaluation ..................................................... .4.464 
4.40.3 Pathway Evaluation ........................................................................... 4.464 
4.40.4 Summary of Potential CO PCs .......................................................... .4.464 

5.0 CONTAMINANT RELEASE HISTORY FOR CHARLESTON HARBOR ............... 5.1 

6.0 CONCLUSIONS............................................................................................................ 6.1 

7.0 REFERENCES ............................................................................................................... 7.1 

~.O SIGNATORY PAGE ..................................................................................................... 8.1 

Figure 2-1 
Figure 4-1 
Figure 4-2 
Figure 4-3 
Figure 4-4 
Figure4-4A 
Figure 4-4B 
Figure 4-5 

List of Figures 

CNC Delineated Basins 
Cooper River Drainage Basins and Outfalls 
Drainage Basin 1 
Drainage Basin 2 
Drainage Basin 3 
Drainage Basin 3 Soil Sample Linkage Locations 
Drainage Basin 3 Groundwater Linkage Locations 
Drainage Basin 18 

xi 



Figure 4-6 Drainage Basin 20 
Figure 4-6A Drainage Basin 20 Soil Sample Linkage Locations (West) 
Figure 4-6B Drainage Basin 20 Soil Sample Linkage Locations (East) 
Figure 4-6C Drainage Basin 20 Groundwater Sample Linkage Locations 
Figure 4-7 Drainage Basin 22 
Figure 4-8 Drainage Basin 23 
Figure 4-8A Drainage Basin 23 Soil Sample Linkage Locations 
Figure 4-9 Drainage Basin 26 
Figure 4-10 Drainage Basin 27 
Figure 4-11 Drainage Basin 28 
Figure 4-12 Drainage Basin 30 
Figure 4-12A Drainage Basin 30 Soil Sample Linkage Locations 
Figure 4-12B Drainage Basin 30 Groundwater Sample Linkage Locations 
Figure 4-13 Drainage Basin 30A 
Figure 4-14 Drainage Basin 31 
Figure 4-15 Drainage Basin 32 
Figure 4-16 Drainage Basin 33 
Figure 4-17 Drainage Basin 34 
Figure 4-18 Drainage Basin 35 
Figure 4-19 Drainage Basin 36 
Figure 4-20 Drainage Basin 37 
Figure 4-20A Drainage Basin 37 Soil Sample Linkage Locations 
Figure 4-20B Drainage Basin 37 Groundwater Sample Linkage Locations 
Figure 4-21 Drainage Basin 38 
Figure 4-22 Drainage Basin 39 
Figure 4-23 Drainage Basin 40 
Figure 4-24 Drainage Basin 41 
Figure 4-24A Drainage Basin 41 Soil Sample Linkage Locations 
Figure 4-25 Drainage Basin 42A 
Figure 4-26 Drainage Basin 43 
Figure 4-27 Drainage Basin 43A/43B 
Figure 4-28 Drainage Basin 44 
Figure 4-29 Drainage Basin 45 
Figure 4-29A Drainage Basin 45 Soil Sample Linkage Locations 
Figure 4-30 Drainage Basin 4 7 
Figure 4-30A Drainage Basin 47 Soil Sample Linkage Locations 
Figure 4-31 Drainage Basin 47A 
Figure 4-32 Drainage Basin 47B 
Figure 4-33 Drainage Basin 48 
Figure 4-34 Drainage Basin 48A to 48G 
Figure 4-35 Drainage Basin 48H 
Figure 4-36 Drainage Basin 49 
Figure 4-37 Drainage Basin 51 
Figure 4-37 A Drainage Basin 51 Soil Sample Linkage Locations 
Figure 4-38 Drainage Basin 51C 
Figure 4-39 Drainage Basin 53 

xii 



Figure 4-40 Clouter Island 

Table 2.1 
Table 2.2 
Table 2.3 
Table 2.4 
Table 2.5 
Table 2.6 
Table 2.7 
Table 2.8 
Table 2.9 
Table 2.10 
Table 2.11 
Table 2.12 
Table 2.13 
Table 2.14 
Table 3.1 
Table 3.2 
Table 3.3 
Table 3.4 
Table 3.5 
Table 3.6 
Table 4.0 
Table 4.1 
Table 4.2 
Table 4.2.1 
Table 4.2.2 
Table 4.2.3 
Table4.2.4 
Table4.2.5 
Table 4.3.1 
Table4.3.2 
Table4.3.3 
Table 4.3.4 
Table4.3.5 
Table 4.4.1 
Table 4.4.2 
Table 4.4.3 
Table 4.4.4 
Table 4.4.5 
Table 4.4.6 
Table4.4.7 
Table 4.4.8 

List of Tables 

Tidal Ranges and Phases in Charleston Harbor/Cooper River ...... .................... 2.3 
Tidal Ranges and Phases in Ashley River. ......................................................... 2.5 
Tidal Ranges and Phases in Wando River ......................................................... 2.5 
Tidal Current Velocities and Phases in Charleston Harbor and Cooper River .. 2.5 
Tidal Current Velocities and Phases in Ashley River ........................................ 2.7 
Tidal Current Velocities and phases in Wando River ........................................ 2.8 
Flow Measurements in Charleston Harbor Estuary ........................................... 2.8 
Water Quality Data at Cooper River Above Shipyard Creek ............................ 2.11 
Water Quality Data at Cooper River at Noisette Creek ................................... 2.12 
Water Quality Data at Cooper River at I-526 .................................................... 2.12 
Cooper River Stormwater Outfall Inventory ...................................................... 2.14 
Summary of Surface Runoff to Cooper River along the CNC shoreline ........... 2.19 
Surface Runoff Summary for Drainage Basins .................................................. 2.22 
Percentage of Particle Mass in Stormwater.. ...................................................... 2.23 
Charleston Naval Complex Analytical Program ................................................ 3.2 
STUSavannah MDL Study for SVOCs ............................................................. 3.7 
STUSavannah MDL Study for Pesticides/PCBs ............................................... 3.10 
STUSavannah MDL Study for Metals by Low-Level ICP Method .................. 3.11 
STUSavannah MDL Study for Mercury by Cold Vapors ................................. 3.12 
STUSavannah MDL Study for Miscellaneous Organics ................................... 3.13 
Zone J Screening Criteria for Sample Media ..................................................... 4.1 
Cooper River Drainage Basins........................................................................... 4.2 
Cooper River Rainfall/and Sample/Tide Event Data......................................... 4.8 
Drainage Basin 1 SWMUs/AOCs .................................................... 4.11 
Summary of SWMU 2 Investigations ............................................................... .4.12 
Summary of SWMU 38 Investigations ............................................................. .4.15 
Summary of SWMU 39 Investigations ............................................................. .4.18 
Storm Water Effluent Sampling Results, Drainage Basin 1. ............................ .4.23 
Drainage Basin 2 SWMUs/AOCs ...................................................................... 4.24 
Summary of SWMU 2 Investigations ............................................................... .4.26 
Summary of SWMU 39 Investigations ............................................................. .4.28 
Storm Water Effluent Sampling Results, Drainage Basin 2 ............................. .4.33 
Storm Water Contaminant Migration Pathway Scenario Summary, DB 2 ....... .4.34 
Drainage Basin 3 SWMUs/AOCs ...................................................................... 4.37 
Summary of SWMU 2 Investigations ................................................................ 4.38 
Summary of SWMU 39 Investigations ............................................................. .4.41 
Storm Water Effluent Sampling Results, Drainage Basin 3 ............................. .4.46 
Storm Water Contamination Migration Pathway Scenario Summary, DB 3 .... .4.47 
Drainage Basin 3, Scenario lb Catch Basin Evaluation ................................... .4.49 
Drainage Basin 3, Scenario le Catch Basin Evaluation .................................... .4.50 
Summary of Potential COPCs, Drainage Basin 3 ............................................. .4.51 

Xlll 



Table 4.5.1 
Table 4.5.2 
Table 4.5.3 
Table 4.5.4 
Table 4.6.1 
Table 4.6.2 
Table 4.6.3 
Table 4.6.4 
Table 4.6.5 
Table 4.6.6 
Table 4.6.7 
Table 4.6.8 
Table 4.6.9 
Table 4.6.10 
Table 4.6.11 
Table 4.7.1 
Table 4.7.2 
Table 4.7.3 
Table 4.7.4 
Table 4.7.5 
Table 4.8.1 
Table 4.8.2 
Table 4.8.3 

Table 4.8.4 
Table 4.8.5 
Table 4.8.6 
Table 4.8.7 
Table 4.8.8 
Table 4.8.9 
Table 4.8.10 
Table 4.8.11 
Table 4.8.12 
Table 4.8.13 
Table 4.9.1 
Table 4.9.2 
Table 4.9.3 
Table 4.9.4 
Table 4.9.5 
Table 4.10.l 
Table 4.10.2 
Table 4.10.3 
Table 4.10.4 
Table 4.10.5 
Table 4.10.6 
Table 4.10. 7 

Drainage Basin 18 SWMUs/AOCs .................................................................... 4.52 
Summary of AOC 507 Investigations ................................................................ 4.53 
Storm Water Effluent Sampling Results, Drainage Basin 18 ............................ 4.55 
Storm Water Contaminant Migration Pathway Scenario Summary, DB 18 ..... .4.56 
Drainage Basin 20 SWMUs/AOCs .................................................................... 4.58 
Summary of SWMU 47/AOC 516 Investigations .............................................. 4.60 
Summary of AOC 508/AOC 511 Investigations ............................................... .4.62 
Summary of AOC 517 Investigations ............................................................... .4.64 
Summary of AOC 518 Investigations ............................................................... .4.65 
Summary of AOC 526 ........................................................................................ 4.66 
Storm Water Effluent Sampling Results, Drainage Basin 20 ........................... .4.68 
Storm Water Contaminant Migration Pathway Scenario Summary, DB 20 ..... .4.69 
Drainage Basin 20 Scenario lb Catch Basin Evaluation .................................. .4.70 
Drainage Basin 20 Scenario le Catch Basin Evaluation ................................... .4.72 
Summary-0f Potential COPCs ............................................................................ 4.73 
Drainage Basin 22 SWMUs/AOCs ................................................................... .4.74 
Summary of SWMU 21 and SWMU 54 Investigations .................................... .4.76 
Summary of AOC 528 Investigations ................................................................ 4.78 
Storm Water Effluent Sampling Results, Drainage Basin 22 ........................... .4.80 
Storm Water Contaminant Migrations Pathway Scenario Summary, DB 22 ... .4.80 
Drainage Basin 23 SWMUs/AOCs .................................................................... 4.84 
Summary of SWMU 22, SWMU 25, and AOC 554 Investigations ................. .4.85 
Summary of SWMU 23, SWMU 63, AOC 540, AOC 541, AOC 542, and 
AOC 543 Investigations ..................................................................................... 4.89 
Summary of SWMU 65 and AOC 544 Investigations ....................................... 4.93 
Summary of SWMU 67 Investigations .............................................................. 4.96 
Summary of SWMU 70, AOC 548, and AOC 549 Investigations ....................... 4.98 
Summary of AOC 530 Investigations ............................................................ ..4.101 
Summary of AOC 531 Investigations .............................................................. 4.103 
Summary of AOC 538, AOC 539 Investigations ............................................ .4.104 
Summary of AOC 550 Investigations ............................................................. .4.107 
Storm Water Effluent Sampling Results, Drainage Basin 23 ......................... .4.108 
Storm Water Contaminant Migration Pathway Scenario Summary ............... .4.109 
Drainage Basin 23 Scenario lb Catch Basin Evaluation ................................ .4.110 
Drainage Basin 26 SWMUs/AOCs ................................................................. .4.112 
Summary of SWMU 65 Investigations ........................................................... .4.113 
Summary of AOC 550 Investigations ............................................................. .4.115 
Storm Water Effluent Sampling Results, Drainage Basin 26 ......................... .4.116 
Storm Water Contaminant Migration Pathway Scenario Summary, DB 26 ... .4.117 
Drainage Basin 27 SWMUs/AOCs ................................................................. .4.120 
Summary of SWMU 25 Investigations ............................................................ 4.121 
Summary of AOC 549 Investigations ............................................................. .4.123 
Summary of AOC 559 Investigations ............................................................. .4.125 
Summary of AOC 551 and AOC 552 Investigations ...................................... .4.127 
Storm Water Effluent Sampling Results, Drainage Basin 27 ......................... .4.128 
Storm Water Contaminant Migration Pathway Scenario Summary, DB 27 ... .4.129 

XlV 



Table 4.10.8 Drainage Basin 27 Scenario lb Catch Basin Evaluation ................................ .4.131 
Table 4.11.1 Drainage Basin 28 AOCs ................................................................................ .4.133 
Table 4.11.2 Summary of SWMU 170 and SWMU 171 Investigations .............................. .4.134 
Table 4.11.3 Summary of AOC 520 Investigations ............................................................. .4.136 
Table 4.11.4 Summary of AOC 522 Investigations ............................................................. .4.137 
Table 4.11.5 Summary of AOC 523 Investigations ............................................................. .4.138 
Table 4.11.6 Summary of AOC 559 Investigations ............................................................. .4.139 
Table 4.11.7 Summary of AOC 569, 570, and 578 Investigations ...................................... .4.142 
Table 4.11.8 Storm Water Effluent Sampling Results, Drainage Basin 28 ......................... .4.144 
Table 4.11.9 Storm Water Contaminant Migration Pathway Scenario Summary, DB 28 ... .4.145 
Table 4.12.1 Drainage Basin 30 SWMUs/AOCs ................................................................. .4.146 
Table 4.12.2 Summary of Combined SWMU 83 Investigations ......................................... .4.147 
Table 4.12.3 Summary of Combined SWMU 87 Investigations ......................................... .4.151 
Table 4.12.4 Summary of Combined SWMU 170 Investigations ....................................... .4.154 
Table 4.12.5 Summary-of AOC 559, AOC 560, and AOC 561 Investigations ................... .4.155 
Table 4.12.6 Summary of AOC 562 Investigations ............................................................. .4.158 
Table 4.12.7 Summary of AOC 563 Investigations ............................................................. .4.159 
Table 4.12.8 Summary of AOC 569, AOC 570, and AOC 578 Investigations ................... .4.161 
Table 4.12.9 Summary of AOC 572 Investigations ............................................................. .4.164 
Table 4.12.10 Summary of AOC 573 Investigations ............................................................. .4.166 
Table 4.12.11 Summary of AOC 576 Investigations ............................................................. .4.167 
Table 4.12.12 Summary of AOC 579 Investigations ............................................................. .4.169 
Table 4.12.13 Summary of AOC 580 Investigations ............................................................. .4.170 
Table 4.12.14 Storm Water Effluent Sampling Results, Drainage Basin 30 ......................... .4.172 
Table 4.12.15 Storm Water Contaminant Migration Pathway Scenario Summary ............... .4.172 
Table 4.12.16 Drainage Basin 30 Scenario lb Catch basin Evaluation ................................. .4.174 
Table 4.12.17 Drainage Basin 30 Scenario le Catch Basin Evaluation ................................. .4.176 
Table 4.12.18 Summary of Potential COPCs ......................................................................... .4.177 
Table 4.13.1 Drainage Basin 30A AOC 567 ........................................................................ .4.178 
Table 4.13.2 Summary of AOC 567 Investigations ............................................................. .4.179 
Table 4.13.3 Storm Water Effluent Sampling Results ......................................................... .4.180 
Table 4.13.4 Storm Water Contaminant Migration Pathway Scenario Summary 

DB 30A ............................................................................................................ 4.181 
Table 4.13.5 Drainage Basin 30A Scenario lb Catch Basin Evaluation ............................. .4.182 
Table 4.14.1 Drainage Basin 31 AOCs ................................................................................ .4.184 
Table 4.14.2 Summary of AOC 566 Investigations ............................................................. .4.185 
Table 4.14.3 Summary of AOC 567 Investigations ............................................................. .4.186 
Table 4.14.4 Storm Water Effluent Sampling Results, Drainage Basin 31 ......................... .4.187 
Table 4.14.5 Storm Water Contaminant Migration Pathway Scenario Summary, DB 31 ... .4.188 
Table 4.15.1 Drainage Basin 32 SWMUs/AOCs ................................................................. .4.191 
Table 4.15.2 Summary of SWMU 145 Investigations ......................................................... .4.192 
Table 4.15.3 Summary of SWMU 188 Investigations ......................................................... .4.194 
Table 4.15.4 Summary of AOC 576 Investigations ............................................................. .4.195 
Table 4.15.5 Summary of AOC 583 Investigations ............................................................. .4.196 
Table 4.15.6 Storm Water Effluent Sampling Results, Drainage Basin 32 ......................... .4.198 
Table 4.15.7 Storm Water Contaminant Migration Pathway Scenario Summary, DB 32 ... .4.199 

xv 



Table 4.16.1 Drainage Basin 33 SWMUs/AOCs ................................................................. .4.200 
Table 4.16.2 Summary of SWMU97 Investigations ............................................................ .4.201 
Table 4.16.3 Summary of AOC 586 Investigations ............................................................. .4.202 
Table 4.16.4 Storm Water Effluent Sampling Results, Drainage Basin 33 ......................... .4.203 
Table 4.16.5 Storm Water Contaminant Migration Pathway Scenario Summary, DB 33 ... .4.204 
Table 4.16.6 Drainage Basin 33 Scenario lb Catch Basin Evaluation ................................ .4.205 
Table 4.17.l Drainage Basin 34 SWMUs/AOCs ................................................................. .4.207 
Table 4.17 .2 Summary of SWMU 100 Investigations ......................................................... .4.208 
Table 4.17.3 Summary of SWMU 102 Investigations ......................................................... .4.210 
Table 4.17.4 Summary of SWMU 109 Investigations ......................................................... .4.211 
Table 4.17.5 Summary of AOC 607 Investigations ............................................................. .4.214 
Table 4.17.6 Summary of AOC 609 Investigations ............................................................. .4.218 
Table 4.17.7 Storm Water Effluent Sampling Results, Drainage Basin 34 ......................... .4.220 
Table 4.17.8 Storm Water Contaminant Migration Pathway Scenario Summary ............... .4.220 
Table 4.18.1 Drainage Basin 35 SWMUs/AOCs ................................................................. .4.223 
Table 4.18.2 Summary of SWMU 102 Investigations ......................................................... .4.224 
Table 4.18.3 Summary of AOC 590 Investigations ............................................................. .4.226 
Table 4.18.4 Summary of AOC 596 Investigations ............................................................. .4.227 
Table 4.18.5 Summary of AOC 613 Investigations ............................................................. .4.228 
Table 4.18.6 Storm Water Effluent Sampling Results, Drainage Basin 35 ......................... .4.231 
Table 4.18.7 Storm Water Contaminant Migration Pathway Scenario Summary, DB 35 ... .4.231 
Table 4.19.l Drainage Basin 36 SWMUs/AOCs ................................................................. .4.233 
Table 4.19.2 Summary of AOC 596 Investigations ............................................................. .4.234 
Table 4.19.3 Summary of AOC 598 Investigations ............................................................. .4.236 
Table 4.19.4 Storm Water Effluent Sampling Results, Drainage Basin 36 ......................... .4.237 
Table 4.19.5 Storm Water Contaminant Migration Pathway Scenario Summary, DB 36 ... .4.238 
Table 4.20.l Drainage Basin 37 SWMUs/AOCs ................................................................. .4.239 
Table 4.20.2 Summary of SWMU 3 ..................................................................................... .4.241 
Table 4.20.3 Summary of SWMU 24 ................................................................................... .4.243 
Table 4.20.4 Summary of AOC 607 Investigations ............................................................. .4.245 
Table 4.20.5 Summary of AOC 609 Investigations ............................................................. .4.250 
Table 4.20.6 Summary of AOC 611 Investigations ............................................................. .4.251 
Table 4.20.7 Summary of AOC 613 Investigations ............................................................. .4.253 
Table 4.20.8 Storm Water Effluent Sampling Results, Drainage Basin 37 ......................... .4.255 
Table 4.20.9 Storm Water Contaminant Migration Pathway Scenario Summary, DB 37 ... .4.256 
Table 4.20.10 Drainage Basin 37 Scenario lb Catch Basin Evaluation ................................ .4.258 
Table 4.20.11 Summary of Potential CO PCs ......................................................................... .4.259 
Table 4.21.1 Drainage Basin 38 AOCs ................................................................................ .4.260 
Table 4.21.2 Summary of SWMU 4, AOC 619 Investigations ............................................ .4.261 
Table 4.21.3 Summary of AOC 602 Investigations ............................................................. .4.263 
Table 4.21.4 Summary of AOC 603 Investigations ............................................................. .4.265 
Table 4.21.5 Summary of AOC 616 Investigations ............................................................. .4.267 
Table 4.21.6 Summary of AOC 617 Investigations ............................................................. .4.268 
Table 4.21.7 Storm Water Effluent Sampling Results, Drainage Basin 38 ......................... .4.269 
Table 4.21.8 Storm Water Contaminant Migration Pathway Scenario Summary, DB 38 ... .4.269 
Table 4.22.1 Drainage Basin 39 SWMUs/AOCs ................................................................. .4.273 

xvi 



Table 4.22.2 Summary of SWMU 106/AOC 603 Investigations ......................................... .4.274 
Table 4.22.3 Storm Water Effluent Sampling Results, Drainage Basin 39 ......................... .4.276 
Table 4.22.4 Storm Water Contaminant Migration Pathway Scenario Summary, DB 39 ... .4.276 
Table 4.23.l Drainage Basin 40 SWMUs/AOCs ................................................................. .4.278 
Table 4.23.2 Summary of SWMU 106/AOC 603 Investigations ......................................... .4.279 
Table 4.23.3 Summary of AOC 602 Investigations ............................................................. .4.281 
Table 4.23.4 Storm Water Effluent Sampling Results, Drainage Basin 40 ......................... .4.282 
Table 4.23.5 Storm Water Contaminant Migration Pathway Scenario Summary, DB 40 ... .4.283 
Table 4.24.l Drainage Basin 41 SWMUs/AOCs ................................................................. .4.284 
Table 4.24.2 Summary of SWMU 5, SWMU 18, AOC 605 Investigations ........................ .4.286 
Table 4.24.3 Summary of AOC 604 Investigations ............................................................. .4.289 
Table 4.24.4 Summary of AOC 620 Investigations ............................................................. .4.290 
Table 4.24.5 Storm Water Effluent Sampling Results, Drainage Basin 41 ......................... .4.291 
Table 4.24.6 Storm Water Contaminant Migration Pathway Scenario Summary, DB 41 ... .4.292 
Table 4.24.7 Drainage.41 Scenario lb Catch Basin Evaluation .......................................... .4.294 
Table 4.24.8 Summary of Potential COPCs ......................................................................... .4.295 
Table 4.25.l Storm Water Effluent Sampling Results, Drainage Basin 42A ...................... .4.296 
Table 4.25.2 Storm Water Contaminant Migration Pathway Scenario Summary 

DB 42A ............................................................................................................ 4.297 
Table 4.26.l Drainage Basin 43 SWMUs/AOCs ................................................................. .4.300 
Table 4.26.2 Summary of SWMU 4/AOC 619 Investigations ............................................. .4.301 
Table 4.26.3 Summary of SWMU 36 and AOC 620 Investigations .................................... .4.303 
Table 4.26.4 Summary of SWMUs 6, 7, and AOC 635 Investigations ............................... .4.306 
Table 4.26.5 Summary of AOC 628 Investigations ............................................................. .4.308 
Table 4.26.6 Summary of AOC 633 Investigations ............................................................. .4.310 
Table 4.26.7 Storm Water Effluent Sampling Results, Drainage Basin 43 ......................... .4.311 
Table 4.26.8 Storm Water Contaminant Migration Pathway Scenario Summary, DB 43 ... .4.313 
Table 4.27.l Drainage Basin 43A/43B SWMUs/AOCs ...................................................... .4.314 
Table 4.27.2 Summary of SWMU 120 Investigations ......................................................... .4.315 
Table 4.27.3 Summary of AOC 638 Investigations ............................................................. .4.317 
Table 4.27.4 Storm Water Effluent Sampling Results, Drainage Basin 43A ...................... .4.319 
Table 4.27.5 Storm Water Contaminant Migration Pathway Scenario Summary 

DB 43A ............................................................................................................ 4.320 
Table 4.28.1 Drainage Basin 44 SWMUs/AOCs ................................................................. .4.322 
Table 4.28.2 Summary of SMUW 8, AOC 636 Investigations ............................................ .4.323 
Table 4.28.3 Summary of AOC 638 Investigations ............................................................. .4.326 
Table 4.28.4 Storm Water Effluent Sampling Results, Drainage Basin 44 ......................... .4.327 
Table 4.29.1 Drainage Basin 45 SWMUs/AOCs ................................................................. .4.329 
Table 4.29.2 Summary of SWMU 8, AOC 636 Investigations ............................................ .4.330 
Table 4.29.3 Summary of AOC 642 Investigations ............................................................. .4.332 
Table 4.29.4 Summary of AOC 45 Investigations ............................................................... .4.334 
Table 4.29.5 Storm Water Effluent Sampling Results, Drainage Basin 45 ......................... .4.336 
Table 4.29.6 Storm Water Contaminant Migration Pathway Scenario Summary, DB 45 ... .4.337 
Table 4.29.7 Drainage Basin 45 Scenario lb Catch Basin Evaluations ............................... .4.338 
Table 4.29.8 Summary of Potential COPCs ......................................................................... .4.339 
Table 4.30.l Drainage Basin 47 SWMUs/AOCs ................................................................. .4.340 

xvii 



Table 4.30.2 Summary of SWMU 13/AOC 659 Investigations ........................................... .4.342 
Table 4.30.3 Summary of SWMU 17 Investigations ........................................................... .4.344 
Table 4.30.4 Summary of AOC 672/673 Investigations ...................................................... .4.347 
Table 4.30.5 Summary of AOC 653 Investigations ............................................................. .4.349 
Table 4.30.6 Summary of AOC 6551656 Investigations ...................................................... .4.351 
Table 4.30.7 Summary of AOC 671 Investigations ............................................................. .4.355 
Table 4.30.8 Summary of OIA 007/038 Investigations ...................................................... .4.356 
Table 4.30.9 Storm Water Effluent Sampling Results, Drainage Basin 47 ......................... .4.358 
Table 4.30.10 Storm Water Contaminant Migration Pathway Scenario Summary, DB 47 ... .4.361 
Table 4.30.11 Drainage Basin 47 Scenario lb Catch Basin Evaluations ............................... .4.363 
Table 4.30.12 Summary of Potential COPCs ......................................................................... .4.364 
Table 4.31.1 Drainage Basin 4 7 A SWMU s/ AOCs .............................................................. .4.365 
Table 4.31.2 Summary of SWMU 177/RTC Investigations ................................................ .4.366 
Table 4.31.3 Storm Water Effluent Sampling Results, Drainage Basin 4 7 A ...................... .4.368 
Table 4.31.4 Storm Water Contaminant Migration Pathway Scenario Summary 

DB 47A ............................................................................................................ 4.368 
Table 4.32.1 Drainage Basin 47B SWMUs/AOCs .............................................................. .4.371 
Table 4.32.2 Summary of SWMU 37 Investigations ........................................................... .4.372 
Table 4.32.3 Storm Water Effluent Sampling Results, Drainage Basin 47B ....................... .4.373 
Table 4.32.4 Storm Water Contaminant Migration Pathway Scenario Summary 

DB 47B ............................................................................................................. 4.374 
Table 4.33.l Drainage Basin 48 SWMUs/AOCs ................................................................. .4.376 
Table 4.33.2 Summary of SWMU 13 Investigations ........................................................... .4.377 
Table 4.33.3 Summary of AOC 663 and SWMU 136 Investigations .................................. .4.379 
Table 4.33.4 Summary of SWMU 178 Investigations ......................................................... .4.381 
Table 4.33.5 Summary of AOC 660 Investigations ............................................................. .4.383 
Table 4.33.6 Summary of AOC 665 Investigations ............................................................. .4.384 
Table 4.33.7 Summary of Combined 678/679 Investigations .............................................. .4.386 
Table 4.33.8 Summary of OIA 080 Investigations .............................................................. .4.388 
Table 4.33.9 Summary of SWMU 177/RTC Investigations ................................................ .4.390 
Table 4.33.10 Storm Water Effluent Sampling Results, Drainage Basin 48 ......................... .4.391 
Table 4.33.11 Storm Water Contaminant Migration Pathway Scenario Summary, DB 48 ... .4.393 
Table 4.34.l Drainage Basins 48A to 480 SWMUs/AOCs ................................................. .4.396 
Table 4.34.2 Summary of AOCs 675/676/677 Investigations ............................................. .4.397 
Table 4.34.3 Summary of AOCs 678/679 Investigations .................................................... .4.399 
Table 4.34.4 Summary of AOC 680 Investigations ............................................................. .4.401 
Table 4.34.5 Storm Water Effluent Sampling Results, Drainage Basins 48A to 480 ......... .4.402 
Table 4.34.6 Storm Water Contaminant Migration Pathway Scenario Summary, 

48A to 480 ....................................................................................................... 4.406 
Table 4.34.7 Drainage Basin 48A to 480 Scenario lb Catch Basin Evaluation ................. .4.407 
Table 4.35.l Drainage Basin 48H SWMUs/AOCs .............................................................. .4.409 
Table 4.35.2 Summary of AOC 681 Investigations ............................................................. .4.411 
Table 4.35.3 Storm Water Effluent Sampling Results, Drainage Basin 48H ...................... .4.412 
Table 4.35.4 Storm Water Contaminant Migration Pathway Scenario Summary 

DB 48H ............................................................................................................ 4.413 
Table 4.36.l Drainage Basin 49 SWMUs/AOCs ................................................................. .4.416 

xviii 



Table 4.36.2 
Table 4.36.3 
Table 4.36.4 
Table 4.36.5 
Table 4.36.6 
Table 4.37 .1 
Table 4.37 .2 
Table 4.37.3 
Table 4.37.4 
Table 4.37.5 
Table 4.37.6 
Table 4.37.7 
Table 4.37 .8 
Table 4.37.9 
Table 4.38.1 
Table 4.38.2 
Table 4.38.3 
Table 4.38.4 

Table 4.39.1 
Table 4.39.2 
Table 4.39.3 
Table 4.39.4 
Table 4.39.5 
Table 4.39.6 
Table 4.40.1 
Table 4.40.2 
Table 4.40.3 
Table 5.1 

Table 5.2 
Table 6.1 

Appendix A 
Appendix B 

Summary of AOC 666 Investigations ............................................................. .4.417 
Summary of AOC 680 Investigations ............................................................. .4.420 
Summary of OIA 080 Investigations .............................................................. .4.422 
Storm Water Effluent Sampling Results, Drainage Basin 49 ......................... .4.423 
Storm Water Contaminant Migration Pathway Scenario Summary, DB 49 ... .4.424 
Drainage Basin 51 SWMUs/AOCs ................................................................. .4.427 
Summary of SWMU 17 Investigations ........................................................... .4.428 
Summary of AOC 667/SWMU 138 Investigations ........................................ .4.432 
Summary of AOC 661 Investigation ............................................................... .4.434 
Summary of AOC 662 Investigation ............................................................... .4.435 
Storm Water Sampling Results, Drainage Basin 51 ....................................... .4.436 
Storm Water Migration Pathway Scenario Summary, Drainage Basin 51 ..... .4.438 
Drainage Basin 51 Scenario lb Catch Basin Evaluation ................................ .4.440 
Summary of Potential COPCs, Drainage Basin 51 ......................................... .4.441 
Drainage.Basin 51C SWMUs/AOCs .............................................................. .4.442 
Summary of AOC 687/SWMU 16 Investigations .......................................... .4.443 
Storm Water Effluent Sampling Results, Drainage Basin 51C ....................... .4.444 
Storm Water Contaminant Migration Pathway Scenario Summary, 
DB 51C ............................................................................................................. 4.445 
Drainage Basin 53 SWMUs/AOCs ................................................................. .4.448 
Summary of AOC 607 Investigations ............................................................. .4.449 
Summary of AOC 609 Investigations ............................................................. .4.453 
Summary of AOC 611 Investigations ............................................................. .4.455 
Storm Water Effluent Sampling Results, Drainage Basin 53 ......................... .4.456 
Storm Water Contaminant Migration Pathway Scenario Summary, DB 53 ... .4.457 
Clouter Island SWMUs/AOCs ........................................................................ .4.461 
Summary of AOCs 694/694 Investigations .................................................... .4.462 
Summary of AOCs 695 Investigations ........................................................... .4.464 
United States Coast Guard Recorded Spills/Releases into the Charleston 
Harbor .................................................................................................................. 5.1 
CNC Related Spills/Releases, Cooper River 1982-1994 ................................... 5.69 
Potential Storm Water COPCs for the Cooper River. ......................................... 6.1 

List of Appendices 

Chains of Custody, Analytical Data, Data Validation Reports 
Incident Reports and Website Instructions 

xix 



EXECUTIVE SUMMARY 

The environmental investigation and remediation activities at Charleston Naval Complex (CNC) are 

required by the Hazardous and Solid Waste Amendments portion of the Resource, Conservation and 

Recovery Act (RCRA), Part B permit. For management purposes, CNC has been geographically 

divided into 12 investigative "zones" identified as A through L. Zone J consists of portions of the 

Cooper River, Shipyard Creek, Noisette Creek, and associated marsh areas. Characterizations 

include evaluations of storm water discharge, sediments below the mean high water mark, and the 

water bodies surrounding CNC. The main objective of the Zone J RCRA Facility Investigation 

(RPI) is to assess impacts from CNC-related discharges to receptors within Zone J. 

The Navy completed preliminary sampling of the water bodies in September 1997, using the 

protocols and methods outlined in the Final Comprehensive Sampling and Analysis Plan 

(EnSafe/ Allen & Hoshall (E/ A&H) July 1996) and the Zone J RF! Work Plan (El A&H December 

1996). In a December 1997 technical memorandum entitled Preliminary Results of Zone J Sampling 

(EnSafe), the Navy presented the investigative approach, deviations from the Zone J work plan, 

applied sampling protocols, and presented analytical results of the Zone J sampling. Numerous 

zone-specific investigations of upland areas of concern/solid waste management units 

(AOCs/SWMUs) were still ongoing when the 1997 Zone J sampling was completed. Therefore, 

correlations between the constituents detected in Zone J and potential CNC sources were not 

attempted. However, the 1997 technical memorandum did present a preliminary list of chemicals of 

potential concern (COPCs) in Zone J sediments and surface waters, and a map of contaminant 

distributions. 

EnSafe submitted the Zone J Draft RF! Report - Part One on April 24, 2000 to the South Carolina 

Department of Health and Environmental Control (SCDHEC), the South Carolina Department of 

Natural Resources (SCDNR), the National Oceanic and Atmospheric Administration (NOAA), the 

United States Environmental Protection Agency (USEP A), and the United States Fish and Wildlife 

Service (USFWS) for their review and comment. The Part One report presented a screening-level 

ecological risk assessment (SLERA) using the preliminary results of Zone J sampling and the 
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protocols outlined in the USEP A 1997 guidance document for Superfund, Process for Designing and 

Conducting Ecological Risk Assessments. 

Comments from reviewing agencies on the Part One report addressed general approach, document 

preparation, approach in evaluating lines of evidence for eliminating COPCs from further 

investigation, more in-depth evaluation of linkages between CNC and Zone J and a clearer 

determination of reference concentrations. 

En Safe and the Navy presented the migration pathway evaluation process to the Base Closure Team 

(BCT) in September 2000, along with checklists desired to yield a more definitive assessment of 

potential contaminant migration pathways and the scope of work required to complete the next phase 

of the Zone J RFI. EnSafe and the Navy concluded that CNC storm water effluent data were 

required to produce a reasonably definitive evaluation of the migration pathway scenanos, 

particularly for contaminant transport via storm water drainage pipelines and effluent. 

At the May 2001 BCT project team meeting, EnSafe presented the conceptual approach for 

collecting effluent samples from CNC and reference samples from non-point-source locations offsite. 

The approach was agreed upon by the project team, which decided that a scoping package would be 

presented to the BCT project team prior to submittal of the Point of Entry Effluent Sampling Work 

Plan to incorporate comments from the SCDHEC. The scoping package was presented at the August 

2001 project team meeting where a consensus was reached that a number of reference-locations 

should also come from areas on base that were not influenced by an AOC/SWMU, if possible, 

Evaluation of CNC storm water effluent is an interim phase of the Zone J RFI. The investigation 

will continue until sufficient data is obtained to determine whether CO PCs are present from the other 

migration pathways and if the COPCs can be attributed to a Navy source. Data will be used to 

characterize the associated impact to the receiving waters and potential receptors. 

This report focuses on the CNC outfalls associated with the Cooper River. Storm water effluent 

sample detections were evaluated for COPCs arYd compared with c:NC siie data to evaluate upland 
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source linkages for Scenario 1 (Transport to Zone J via Storm Water Drainage Pipeline), which 

describes a release from a SWMU or AOC resulting in either: 

la) Waste being introduced directly into a storm sewer catch basin, and migrating via 

the storm sewer pipeline to Zone J; 

1 b) Storm water runoff transporting contaminated media into a storm sewer catch 

basin, and migrating via the storm sewer pipeline to Zone J; 

le) Contaminated groundwater being intercepted by and entering a low-integrity 

storm sewer pipeline and migrating via the storm sewer pipeline to Zone J; or 

ld) Waste discharging directly to Zone J via sanitary/storm sewer cross connects. 

Much of the CNC storm water system is influenced by tidal activity and is inundated by surface 

water to some degree during high tide. Storm water effluent was collected from outfalls that 

discharge into the Cooper River during periods of precipitation that occurred at low tide to prevent 

inclusion of surface water in the sample. 

report are: 

DBl DB32 

DB2 DB33 

DB3 DB34 

DB18 DB35 

DB20 DB36 

DB22 DB37 

DB23 DB38 

DB26 DB39 

DB27 DB40 

DB28 DB41 

DB30 DB42A 

DB30A DB43B 

DB30C DB44 

DB31 DB45 

The storm water drainage basins (DB) sampled for this 
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DB47 

DB47A 

DB47B 

DB48 

DB48A/48G 

DB48H 

DB49 

DB51 

DB51C 

DB53 



Storm water effluent sample detections were compared against storm water effluent reference and 

screening criteria, upland surface soil detections, groundwater detections, and environmental incident 

and sewer cross-connect reports in determining COPCs for further evaluation and linkages to CNC 

sites. The following lists storm water drainage basins that warrant further investigation of the 

specified COPCs and linkages: 

Drainage Basin Potential Storm Water COPCs Upland Linkage 

DB3 Lead Soil 
Mercury Soil and Groundwater 

Vanadium Soil 

DB20 Aluminum Groundwater 
Bis(2-Ethylhexyl )phthalate Soil 

Iron Soil and Groundwater 
Lead Soil 
Zinc Soil 

DB30 Copper Soil and Groundwater 
Nickel Soil and Groundwater 

DB 37 Benzo(g,h,i)perylene Soil 

DB 41 Aluminum Soil 
Iron Soil 

DB45 Barium Soil 
Beryllium Soil 

Cobalt Soil 
Lead Soil 

Nickel Soil 
Vanadium Soil 

DB47 Bis(2-Ethylhexyl)phthalate Soil 

DB 51 Bis(2-Ethylhexyl)phthalate Release and Soil 
Copper Soil 
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Hydrodynamic evaluation of the Cooper River was performed as part of this study to determine 

transport of CNC and non-CNC contaminants in these water bodies. This evaluation has determined 

that pollutants released into the water bodies are transported both up and down stream with the flood 

and ebb tides, although there is a net downstream component towards the ocean. Hydrodynamics of 

the Charleston Harbor Estuary system are dominated by the tidal currents generated by tidal 

propagation. Tidal flow measurement studies were conducted in 1996 for the Charleston Harbor 

Estuary and tributaries. Tidal flow (averaged over the tidal cycle) in the Cooper River was estimated 

to be 18 times the freshwater flow. Water diversion projects and dredging operations performed in 

the estuary have affected hydrodynamics in the Cooper River and Charleston Harbor Estuary. 

Freshwater diversion projects have resulted in changes to density stratification in the estuary and 

sediment load, while dredging operations have affected river and harbor bathymetric contours which 

affect the complex tidal current patterns that are responsive to tide range, shoreline geometry, river 

cross-sectional area, bottom roughness, and freshwater discharges. Tidal currents in the Charleston 

Harbor Estuary were found to have significant spatial variability. Therefore, the pathway and fate of 

a pollutant spill in the estuary can be highly variable, depending on location of the spill, time history 

of the spill, and tidal currents after the spill. Sediment originating from the area adjacent to the 

Charleston Harbor Estuary can be transported over a large area in the form of either suspended load 

or bed load, and can be deposited or accumulated in various parts of the estuary because of the 

complex tidal current and circulation pattern in the Charleston Harbor Estuary 

Runoff analysis performed on CNC determined that total runoff volume from CNC and adjacent 

off site area for a 24-hour, 25-year storm is 497 acre-ft, which is approximately 0.5 percent of the 

total tidal flow volume in the Cooper River within one tidal cycle (12.4 hours). The total runoff 

volume for a 24-hour, 100-year storm is 658 acre-ft is about 0.6 percent of the Cooper River tidal 

flow volume within one tidal cycle. 
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1.0 INTRODUCTION 

Zone J RF! Storm Water Effluent Evaluation Report Addendum 
Charleston Naval Complex, Charleston, SC 

Revision 0 
December 2002 

The purpose of the Zone J RFI is to assess Navy-related impacts to the water bodies adjacent to the 

CNC as part of the overall basewide assessment. Zone J, which consists of portions of the Cooper 

River, Shipyard Creek, and Noisette Creek and their associated marsh areas, is one of CNC's 12 

interdependent RFI zones. Zone J characterizations include evaluations of storm water discharge, 

sediments beyond the mean high water mark and the water bodies surrounding CNC. It is also the 

only zone that is entirely within an estuarine system and with only rivers, creeks, and marshes, the 

investigated components are more ecological than industrial. As such, standard industrial site 

investigative protocols (monitoring well and soil boring installation, etc.) are inappropriate, 

necessitating the use of a variety of preliminary investigative techniques. 

To date, the Zone J RFI techniques have included unbiased offshore sampling to assess the nature 

and extent of sediment contamination, screening-level ecological risk assessments to determine 

potential adverse effects of detected contaminants to aquatic receptors, and conceptual site models to 

define potential routes of exposure. These approaches have not yielded a complete and 

comprehensive evaluation of CNC impacts to the Zone J water bodies since such a broad evaluation 

requires a thorough analysis of contaminant migration pathways between suspected CNC sources and 

Zone J. Site-specific analytical data collected from AOCs/SWMUs during RFI and Corrective 

Measures Study (CMS) activities are being evaluated and screened against ecological screening 

values to complete migration pathway evaluations and determine if a possible linkage exists to the 

contribution of contamination to Zone J water bodies. This addendum report evaluates the storm 

water migration pathways and identifies CO PCs, hydrodynamics of the Cooper River as part of the 

Zone J estuary system, and data gaps that will be addressed in the future. 

Section 2 describes transportation mechanisms of contaminants in the Cooper River. Preliminary 

hydrodynamic modeling will also aid in the predictions of contaminant fate and transport entering 

Zone J water bodies. Section 3 details the data quality objectives (DQOs) and the appropriate 

guidance for the RFI at CNC. Section 4 includes discussions on CNC drainage basin evaluations for 

Cooper River. Evaluations will include descriptions of drainage basins and associated 
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AOCs/SWMUs, previous site investigations, storm water effluent data evaluation, COPCs and 

upland terrestrial unit source identification, and possible data gaps. Section 5 describes historical 

releases of contaminants into the Cooper River. Section 6 summarizes the conclusion of each 

drainage basin summary relating to storm water evaluations, and Section 7 is a compilation of 

references. 

Unique to this report is the creation of a website that will contain project documents and figures, 

milestones, schedules, and an interactive information system that includes historical analytical data 

and geological features of the CNC. The website was created to provide access to data and 

documents on a real-time basis with the ability to review from a remote access. Instructions on how 

to utilize the website information system are included in Appendix B. Initial login access will be 

established by contacting Charlie Vernoy, Task Order Manager, at 843-884-0029 or at 

cvernoy@ensafe.com. 

zodom@ensafe.com. 

System Coordinator is Zac Odom and can be reached by email at 
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Sections 2, 3, and 4 are not included herein but are available at 
the Redevelopment Authority Library, Charleston Naval Complex. 
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5.0 CONTAMINANT RELEASE HISTORY FOR CHARLESTON HARBOR 

A summary of the spill history for Charleston Harbor was prepared from the United Stales Coast 

Guard National Response Center and US Navy records. The primary funcrion of the NationaJ 

Response Center (NRC) is to serve as the sole national point of contact for reporting all oil, 

chemical, radiological, biological, and etiological discharges into the environment anywhere in 

the United States and its territories. In addition to gathering and distributing spill data for Federal 

On-Scene Coordinators and serving as the communications and operations center for the 

National Response Team, the NRC maintains agreements with a variety of federal entities to 

make additional notifications regarding incidents meeting established trigger criteria. Details on 

the NRC organization and specific responsibilities can be found in the National Oil and 

Hazardous Substances Pollution Contingency Plan. Spills/releases from the CNC were recorded 

by the Environmental Office Code 106 office and copies of the reported spills are in Appendix 

B. 

Each year numerous spills occur in and around the Charleston Harbor which are reported to the 

NRC. A total of 974 spill reports are contained in the NRC records for the years 1990 through 

2002. These incidents range from small spills of unknown origin which cause oi1 sheens to large 

incidents like the spill of approximately 2500 gallons of fuel oil from a freighter which occurred 

in September 2002. The vast majority of spills are of petroleum products, many of them fuel 

spills from CNC operations. However, other types of chemicals were sometimes involved. 

Table 5.1 provides a summary of the non-petroleum spill records for Charleston and environs. 

Table 5.2 provides a summary of available incident reports related to CNC spills and releases to 

the Cooper River between 1982 and 1994. 

Table 5.1 United States Coast Guard Recorded Spills/Releases into the Charleston Harbor 

f 

Suspected 
NRC Incident Location Responsible Type Of Medium Material 

Report# Date Street County City Company Incident Affected Name 

621751 9/112002 
550HARBOR 

CHARl.E&'TON CHARLESTON 
MEAD WEST AXED AlR SULRJR COVE LANE VACO 

2700 BENNETf SAFETY 
RAILROAD 

595604 J/412002 
YARD RD CHARLESTON CHARLESTON 

CLEAN 
NON- LAND (null) 

RELEASE 

5.1 



NRC Incident Location 
Report# Date Street County 

1500 
623774 912412002 

GREENLEAF ST 
CH-\RLESTON 

INSIDE 
CONT Al~\c1ENT 

623775 912412002 BERM OF TANK CHARLESTON 
771500 

GREENLEAF ST 

SAVA.-.:AH 
HIGHWAY 

606080 5/23/2002 (ROUTE 17)& CHARLESTON 
DAVIDSON 

ROAD 

62~76 10/2/2002 
4242 PACESAlA 

CH.-\RLESTON 
TERMNAL 

TMK 
6I6067 719/2002 FARMl500 CHARLESTON 

GREENLEAF ST 

ALLIED FUEL 
TERMNAL 

605723 512212002 BARGEIXX:X CHARLESTON 
ON THE 

COOPER RIVER 

CSX RAIL 

627626 10/29/200: 
Y ARD2700 

CH.\RLESTON 
BENNETT 
YARD RD 

1500 
595584 3/412002 

GREENLEAF ST 
CH. \RLESTON 

606345 5/25/2002 
CHARLESTON 

CH.\RLESTON 
HARBOR 

606348 512512002 UNION PIER CHARLESTON 

6I 1594 6/l 7/2002 COOPER RIVER CH..\RLESTON 

PIERZ 
CHARLESTON 

61%56 8/12/2002 
INTERNATIONA 

CH..\RLESTON 
L PORTI419 
VIADUCT 

ROAD 

6157IO 7/512002 
ATLANTIC 

CHARLESTON 
OCEAN 

620796 8/23/2002 PIER D CHARLESTON 

PIER PPAT 
PORT 

596624 3115/2002 AUTHORITY I CH_-\RLESTON 
OLD NAVY 

BASE 

lime J RF/ Storm Water Effluent Evalua1io11 Repon Addendum 
Charleston Naval Complex, Charleston, SC 

Revision 0 
December 2002 

Suspected 
Responsible Type Of Medium Material 

City Company Incident Affected Name 

ALLIED GASOLINE: 
CHARLESTON 

TERMINALS 
PIPELINE LAND AUTOMOTIVE 

(UNLEADED) 

ALLIED GASOLINE 
CHARLESTON TERMINAL PIPELINE LAND AUTOMOTIVE 

INC (UNLEADED) 

CHARLESTON NIA AIRCRAFT LAND JET FUEL 

CHARLESTON 
SAIA MOTOR STORAGE 

LAND 
NNDIMETHYLA 

FREIGHT TANK NILINE 

SODIUM 

OLD WORLD STORAGE 
HYDROXIDE 

CHARLESTON 
CHEMICALS TANK 

LAND (50% 
SOLUTION PH 

Of 14) 

COLONIAL 
OIL, FUEL: NO. 

CHARLESTON OIL VESSEL OTHER 
INDUSTRIES 

6 

CHARLESTON NIA FIXED SOIL 
OIL, FUEL: NO. 

2-D 

WATER 
STORAGE OILY WASTE 

CHARLESTON RECOVERY 
TANK 

SOIL 
WATER 

SYSTEM INC 

CHARLESTON WALLENJUS VESSEL WATER 
HYDRAULIC 

OIL 

WALLDNIUS 
HYDRAULIC 

CHARLESTON WILLIAMSEN VESSEL WATER 
LINES AB OIL 

CHARLESTON 
CASE 

FIXED WATER 
HYDRAULIC 

ATLANTIC OIL 

CHARLESTON 
UNITED 

VESSEL WATER 
HYDRAULIC 

STATES NAVY OIL 

CHARLESTON 
DEPT OF 

VESSEL WATER 
OIL. FUEL NO. 

COMMERCE 2-D 

CHARLESTON POLISH VESSEL WATER 
OIL, FUEL: NO. 

2-D 

OIL, FUEL: NO. 
CHARLESTON "GOOSE BAY" VESSEL WATER 

2-D 

5.~ 



NRC Incident Location 
Report# Date Street County 

2030HAYTER 
600357 412212002 CHARLESTON 

ST 

400 FEET 
618860 8/4/2002 SOUTHEAST OF CHARLESTON 

DRUM ISLAND 

NAVAL 
593! 17 21512002 WEAPONS BERKELEY 

STATION 

618487 713112002 
62SPORING 

CHARLESTON 
STREET 

618490 713112002 62 SPRINGS ST CHARLESTON 

621188 8127/2002 
9IO MORRISON 

CHARLESTON 
DR 

I500 
622190 91612002 

GREENLEAF ST 
CHARLESTON 

615436 7/212002 
COLUMBUS ST 

CHARLESTON 
TERMINAL 

SHIPYARD 

615989 7/8/2002 
CREEKKINDER 

CHARLESTON 
MORGAN 

DOCK 

600561 412412002 
FOLLY RIVER/ 

CHARLESTON 
MARINER KAY 

UNIG'\IOWN 
SHEEN 

INCIDENT, 
!\'EAR CRAB 

604038 5114/2002 
BANK 

CHARLESTON 
CENTRAL 

CHARLESTON 
HARBORCHAR 

LESTO~ 
HARBOR 

ASHLEY RIVER 
<ATLANTIC 

604981 511812002 
OCEAN CHARLE 

CHARLESTON 

STONHARBOR 

NAVAL 

593321 217/2002 
WEAPONS 

CHARLESTON 
STATION I 
WHARF A 

610886 611312002 
1500 

CHARLESTON 
GREENLEAF ST 

618~87 7131/2002 
62SPORING 

CHARLESTON STREET 
~-~· 

7.one J RF/ S10rm Water £fflue11t Evaluation Report Addendum 
Charleston Naval Complex, Charleston. SC 

Revision 0 
December 2002 

Suspected ! 
Responsible r Type Of Medium Material 

City Company , Incident Affected Name 
COOPERT 

OIL, RIEL: NO. CHARLESTON SMITT! VESSEL WATER 
STEVEOORE 

2-D 
···············-~ 

PALMETTO 
BRIDGE OIL ~!SC: 

CHARLESTON 
CONSTRUCTO 

MOBILE WATER 
LUBRICATING 

RS -
OIL MISC: 

CHARLESTON SANITECH MOBILE WATER 
LUBRICATING 

----

CHARLESTON SCE&G FIXED WATER 
OIL ~!SC: 

TRANSFORMER 

CHARLESTON 
SCELECfRIC 

FIXED WATER 
OIL MISC: 

AND GASCO. TRANSFORMER 

CHARLESTON 
CASE 

FIXED WATER OIL: DIESEL 
ATLANTIC 

ALLIED 
CHARLESTON MARINE FIXED WATER OIL: DIBSEL 

TERMINAL 

CHARLESTON 
COLONL.!..L 

VESSEL WATER OIL DIESEL 
FUEL BARGE i 

CHARLESTON 
MORA.!\ 

VESSEL WATER OIL DIESEL 
TOWIIl"G 

CHARLESTON NIA VESSEL WATER OIL: DIBSEL 

CHARLESTON NIA UNKNOW 
WATER OIL DlESEL 

NSHEEN 

l 
l 
I 
i 
f 

I SEA ISLA~D 
CHARLESTON 

BOAT SALES 
VESSEL WATER OIL: DIESEL 

~····~· 

CHARLESTON 
MAERSKE 

VESSEL WATER 
OILY WATER 

LINE LTD SLOP MIXTURE 

................. 

CHARLESTON 
EAST COAST 

FIXED WATER PAINT 
PAINTil"G 

CHARLESTON SCE&G f1XED WATER~ 

5.3 



NRC Incident 
I 

Location 
Report# Date Street County 

618490 713Jn002 62 SPRINGS ST CHARLESTON 

62394::: 912512002 222 HVGERST CHARLESTON 

PIER A AT THE 

593118 21512002 
NAVAL 

CHARLESTON 
WEAPONS 
STATION 

596706 3/1612002 
1801 MILFORD 

CHARLESTON 
SIDOCK 2 

ISLE OF PAI.MS 
612861 612412002 BEACH904 CHARLESTON 

OCEAN BLVD 

596827 311712002 
HESS OIL 

CHARLESTON 
COMPANY 

1 
COOPER RIVER 

MARINA/ 

624323 9130/2002 
SOUTI-1 END OF 

CHARlESTON 
OLD NAVY 
BASEIOIO 
Jt:NEAU 

UNKNOWN 
SHEEN 

6243:!5 9130/2002 
INCIDENT 

CH.-\RLESTOt-; 
COOPER 

RIVERPIER X-
RAY 

UNK.'IOWN 
SHEEN 

INCIDENTPIER 
624331 9130/2002 ZULUCH AR LES CHARLESTON 

TON 
INTERNATIONL 

PORTS 

UNKNOWN 
SHEEN 

624500 101112002 INCIDENTPIER CHARLESTON 
COLD NAVY 

BASE 

62474-l 101212002 1201 FINLEY RD BERKELEY 

UNKNOWN 
SHEEN 

613184 6/2512002 
INCIDENT I 20 

CHARLESTON 
FEET FROM 

PIER DELTA AT 
NAVAL BASE 

I OFF OF 
! 618858 814/2002 SHUTfES CHARLESTON 
i FOLLY L__ 

Zone J RF/ Storm Water Effluent EvaJ1iation Report Addendum 
Charleston Naval Complex, Charleston, SC 

Revision 0 
December 2002 

Suspected 
Respon.<>ible Type Of Medium Material 

City Company Incident Affected Name 

SC ELECTRIC 
POL YCHLORIN 

CHARLESTON 
AND GASCO. 

FIXED WATER :\TED 
BIPHENYLS 

··-
PALMETTO 

CHARLESTON 
BRIDGE 

VESSEL WATER RESIDUE 
CONSTRUCTO 

RS 

SAN I-TECH 
CHARLESTON ENVlRONMEN VESSEL WATER SLOP OIL 

T 

KN DER 

CHARLESTON 
MORGAK 

FIXED WATER 
THERMINOL 

BULK HEATING OIL 
TERMINALS 

STORAGE IB\KNOWN 
CHARLESTON NIA 

TANK 
WATER 

MATERIAL 

CHARLESTON 
HESS OIL i FIXED WATER 

U"KKNOWN 
COMPANY i MATERIAL 

CHARLESTON NIA UNKNOW 
WATER UNK.'-:OWN OIL 

NSHEE:"' 

CHARLESTON NIA UNKNOW 
WATER UNK'iOWN OIL 

NSHEES 

i 
i 

~--~~ 

UNKNOW 
CHARLESTON NIA WATER UNKSOWNOIL 

N SHEE'.'\ 

UNKNOW 
CHARLESTON NIA WATER UNic-;OWN OIL 

NSHEE~ 

CHARLESTON NIA UNKNOW 
WATER UNK...,.OWN OIL 

N SHEE:'-1 

CHARLESTON NIA UNKNOW 
WATER UNK.'IOWN 0 IL 

N SHEE'i 

UNKNOW 
CHARLESfON N/A WATER UNJC'.<OWN OIL 

NSHEE'." 



NRC Incident Location 
Report# Date Street County 

UNKNOWN 

591692 1/20/2002 
SHEEN 

CHARLESTON 
INCIDENT!? 

LOCKWOOD DR 

AGAINST 

594758 212212002 SHORE 
CHARLESTON ! LINE1801 

i MILFORD ST 

UNKNOWN 
SliEEN 

594763 '})2212002 INCIDENTCOLU CHARLESTON 
MBUS STREET 

TERMINAL 

595888 3nnoo2 NAVY 
CHARLESTON 

BASEPIER "S" 

COOPER RIVER 
597624 312612002 I NAVAL BASE/ CHARLESTON 

P!ERP 

UNKNO\VN 

\ 
597855 3/2812002 SHEEN CHARLESTON 

INCIDENT 
526 BRIDGE I 

60304-0 5/9/2002 CWUTER CHARLESTON 
CREEK 

COOPER RIVER 
605622 5/2112002 <ATLANTIC CHARLESTO/\; 

OCEAN 

UNKNOWN 
SHEEN 

624326 9/30/2002 
INC!DENTPIER 

CHARLESTON 
HNAT. 

RESERVE 
fl..EET 

610886 6/13/2002 1500 CHARLESTON 
GREENLEAF ST 

618487 7131/2002 
62 SPORlNG 

CHARLESTON 
STREET 

62SPORING 
6184B7 7/3112002 CHARLESTON 

STREET 

618490 7/3112002 62 SPRINGS ST CHARLESTON 

618490 7131/2002 62 SPRl1'GS ST CHARLESTON 

NRC Incident Location 
Report# Date 

Street 
Count~· 

584788 I0/30/2001 ATLANTIC CHARLESTON 

'Zone J RFJ Storm Water Effiuem Evaluation Report Addendum 
Charleston Naval Complex, Charleston. SC 

Revisi.on 0 
December 2002 

Suspected 
Responsible Type Of Medium Material 

City Company Incident Affected Name 

CHARLESTO'< NIA UNK:r\OW 
WATER UNKNOWN OIL 

N SHEE'\ 

CHARLESTON 
CHEVRON UNKNOW 

WATER UNKl\OWN OIL 
TEXACO N SHEE'-

COLUMBUS 
UNKNOW 

CHARLESTO" STREET 
N SHEE'-

WATER UNKNO\VN OIL ! 
TERMINAL 

I 

CHARLESTO" NIA UNKNOW 
WATER UNKNOWN OIL • 

N SHEE~ 

UNKNOW 
CHARLESTO'<' NIA 

N SHEE'-' 
WATER UNKNO\VN Orr. 

UNKNOW 
CHARLESTO~ NIA 

N SHEE.'\ 
UNK."IOWN OIL 

UNKNOW 
CHARLESTO'< NIA 

N SHEE'-' 
WATER UNKNOWN OIL 

UNKNOW 
CHARLESTO"< NIA 

N SHEE.'\ 
WATER UNKNOWN Orr. 

UNKNO~ Orr. 
CHARLESTON NIA 

UNKNOW 
WATER (MIGHT BE 

N SHEE'-' 
BUJ\1CER Cl 

number= 43 

CHARLESTON 
EAST COAST 

f1XED WATER PAINT 
PAINTING l 

CHARLESTON SCE&G AXED WATER OIL MISC: 
TRANSRJRMER 

POL YCHLORlN 
CHARLESTON SCE&G FIXED WATER ATED 

BIPHENYLS 

CHARLESTON 
SC ELECTRIC FIXED WATER 

OIL. MJSC: 
AND GASCO TRANSRJRMER 

SC ELECTRIC 
POL YCHLORIN 

CHARLESTON 
AND GASCO. 

FIXED WATER ATED 
BIPHENYLS 

Suspected 
Type Of Medium Material 

Cit~· Responsible Incident Affected Name 
CompanJ 

CHARLESTON NIA VESSEL AIR DIETHYL 
-----~------



NRC Incident Location 
Report# Date 

Street 
County 

OCEAN 

589445 1212412001 VIRGr-;[A AVE CHARLEST0:'-1 

589445 1212412001 VIRGr-;IA A VE CHARLESTO~ 

589589 12126/2(1.)1 VfRGl~lA AVE CHARLESTO~ 

589589 1212612001 VJRGr-;rA AVE CHARLEST0:-1 

576902 811712001 RAIL YARD-
CHARLESTO~ 

MILEPOST SC7 -

BE:-;:"IETT 

583520 10/18/2(01 YARD2700 
CHARLESTO~ 

BE!>.~ETT 

YARD ROAD 
r-----~ 

NORFOLK 
SOCTI!ERN 

588317 12110/2001 
RAIL YARD 

CHARLESTO:" 
MILE POST 

SC72200 GOER 
DR 

CHILDREN 
564014 4125/2001 HOSPITALSABI CHARLESTO:>i 

NSTREET 

ATU.NTIC 
OCEA:--;NORTH 

556079 lfl/2001 
OF UNKNOW]'; 

BAHA.'-1ASAND 
EAST OF 

CAROLINAS 

CHARLESTON 
568612 617/2001 Ml.11' JCIP AL CHARLEST0'.'1 

GOLF COURSE 

COOPER 
RIVER< ALONG 

578865 9/512001 SIDE PIER 
CHARLESTON 

IJ2075 
TilO~lPSON 

AVE 

CHARLESTON 
579426 9/10/2001 HARBOR CHARLESTO'.'I 

NARINA 

: 
VNK.l\/OWN 

579396 9110/2001 SHEEN 
CHARLESTON 

INCIDENT I THE 
STOKO RIVER 

17LOCKWOOD 
5&1625 10/212001 

DR 
CHARLESTON 

i 

?.one J RF/ Storm Water Effluent Evaluation Repon Addendum 
Charleston Naval Complex, Charleston, SC 

Revision 0 
December 2002 

Suspected 
Type Or Medium Material 

City Responsible 
Incident Affected Name Company 

ETiiER 

CHARLESTON WESTVACO FIXED AIR 
NITROGE"I 

OXIDE ..... 

CHARLESTON WESTVACO FIXED ATR 
St:LRJR 
DIOXIDE 

WESTFAYCO 

CHARLESTON 
CHEMICAL 

FIXED AIR 
NJTROGE>I 

AND PAPER ' OXIDE 
MILL I 

WESTFAYCO ! 

CHARlESTON 
CHEMICAL 

FIXED AIR 
SULPHER 

AND PAPER DIOXDE 
MILL 

CHARLESTON 
RlNECO 

RAILROAD AIR ACETONE 
CHEMICALS 

CSX 
CHARLESTON TRANSPORT AT RAILROAD BALL\ST OIL: DIESEL 

ION 

VANADIFM 

CHARLESTON NIA MOBILE LA!'\D 
TENTOXIDE 
CONSENTRA 

TE 

MEDICAL 
CHARLESTON UNIVERSITY FIXED LAl\D OIL: DIESEL 

OFSC 

PATRIOT 
'. CHARLESTON CONTRA{,! VESSEL OTHER 

BILGE 
SWPS 

SERVICES 

STORAGE UNK!'\OW 
OIL, MISC: 

CHARLESTON NIA 
TAl"K ]'.; 

TRANS FOR 
MER 

MORAN 
CHARLESTON TOWING OF VESSEL WA'TER 

OIL, RJEL: 

CHARLESTON 
NO. 2-D 

SID RAGE 
CHARLESTON NIA 

TANK 
WATER (null) 

CHARLE!i.101'; N/A 
UNKNOWN 

WATER 
UNKNOWN 

SHEEN OIL 

GASOLINE: 

CAPE FEAR 
At:TOMOTIV 

CHARLESTON 
YACHT SALES 

VESSEL WATER E 
(UNLEADED 

) 

5.6 



NRC Incident Location 
Report# Date 

Street 
County 

\\'ESTVACO 
PAPER MILL 

ONTirn 

583382 IO/l6COOI 
COOPER RIVER 

CHARLESTON 
NEAR TIIE DON 

HOLT 
BRIOOEVIRGIN 

l'\. AVE 

CITY 
584523 l0/28COOI MARINAFUEL CHARLESTON 

DOCK 

UKKNOWfl; 
SHEEN 

588184 12191:001 INCIDENTCOOP BERKELEY 
ER RIVERMILE 

MARKER64 

UI\KNOWN 
588257 12110/2001 SHEEN CHARLESTON 

r-.-CIDENT 

CHARLESTON 
588378 121111.:.001 NA \ . .\L BASE i CHARLESTOl'i 

PIER JULIET 

UK KNOWN 
SHEEN 

588369 [2/) l/2001 
INCIDENT-

CHARLESTON 
R>RMER 

CHARLESTON 
NAVAL BASE 

IOOWEST 
588657 121141~001 

STEWART AVE 
CHARLESTON 

..• 

Ul'\KNO\\'N 
SHEEN 

589368 12/23r~OOI 
INCIDENTLIME 

CHARLESTON 
HOUSE 

BRIDGEMAIN 
ROAD 

COOPER 
591486 1/171:!002 Rl\'ERGREEN CHARLEST0'.'1 

DOCK 

570116 6/191:!001 CITY MARINA CHARLESTON 

PIER H, 

570020 6/19~001 
RJRMER 

CHARLESTON 
CHARLESTON 
NAVAL BASE 

USKNOWN 
SHEEN 

!NCIDENTNORT 
570308 612~001 H CHARLESTON 

CHARLESTON 
TER'dINALCOO 

PER RIVER 

Zone J RF/ Storm Water Effluent Evaluation Report Adde11dum 
Charleston Naval Complex, Charleston, SC 

Revision 0 
December 2002 

Suspected 
Type Of Medium Material 

City Responsible 
Incident Affected Name Company 

CHARLESTON WESTVACO FIXED WATER 
UNKNOWN 
MATERIAL 

' 
•• ~A 

OIL FUEL: 
CHARLESTON NIA VESSEL WATER 

NO. 20 

L'NK.l\OWl'i 
CHARLESTON NIA WATER OTL: DIESEL 

SHEE'.'J 

UNKNOWN UNKNOWN 
CHARLESTON NIA WATER 

SHEES OTL 
··-

UN Kl' OWN UNKNOWN 
CHARLESTON N/A WATER 

SHEES OIL 

CHARLESTON NIA 
UNKNOWN 

WATER 
UNKNOWN 

SHEE'.'< OIL 

CHARLESTON 
JET FUEL: 

CHARLESTON AIR FORCE AIRCR.-'\FT WATER 
JP-8 

BASE 

CHARLESTON NIA 
UNKNOWN 

WATER OIL· DIESEL 
SHEE'.'< 

<>·-·---
KARLl1' 

CHARLESTON 
NAVIGATION 

VESSEL WATER OIL DIESEL 

CHARLESTON 
MEISEL AND 

VESSEL WATER OIL: DIESEL 
COHEN 

CHARLESTON NIA 
UNKNOWN 

WATER 
UNKNOWN 

SHEEN OIL 

UNKNOWN UNKNOW['; 
CHARLESTON NIA WATER SHEEN OIL 

5. 



NRC Incident Location 
Report# Date 

Street 
County 

t;NKNOWN 
SHEEN 

570311 6/20/2001 
INCIDENTW AN 

CHARLESTON 
DO COYT AINER 
TERMINAL WA 

NDORIVER 

6CONCORDE 
5712l3 6127/2001 

ST 
CHARLESTO!\ 

UNK.'<OWN 
571465 71112001 SHEEN CHARLESTON 

INCIDE!'.'T ,......._,... 
KP.\DER 

571716 71312001 
MORGAN#2 

CHARLESTON 

ASHELY 
572085 71612001 

MARINA 
CHARLEST0:--1 

i 
ASHLEY 

572048 7/612001 
MARINA33 

CHARLESTON 
LOCKWOOD 

DRIVE 
NAVAL 

572015 71612001 SHIPYARD, CHARLESTON 
PIERS 

~····· 

PIER 
572009 7/612001 S/CHARLESTON CHARLESTON 

NAVY BASE 

CHARLESTON 
HARBOR 

572830 711312001 MARINA. CHARLESTON 
PATRIOTS 

POINT 

UNKNOWN 
SHEEN 

INCIDENTPIER 
l IK TIIE 

573531 711812001 DOWNTOWN AR CHARLESTON 
EAOF 

CHARLESTONH 
ISTORIC 

DISTRIC1 

574712 7/2912001 
56ASH1EY 

CHARLESTON 
POINT DRIVE 

S1DNO RIVER 
ADJACENT TO 

574815 7/30/2001 BUZZARD CHARLESTON 
ROOST 

MARINA 

... ~. 

! T 
574774 7130/2001 DOCK.LOCK WO CHARLESTON 

! OD DRIVE i 
I Cn'Y 

i 
576249 8112/2001 

MARINAJ7 
CHARLESTON 

LOCKWOOD 
DRIVE 

Znne l RF! Stonn Water Ejflue11t Evaluation Repon Addendum 
Charlesto11 Naval Complex, Charleston, SC 

Revision 0 
December 2002 

Suspected Type Of Medium Material 
City Responsible 

Incident Affected Name 
Company 

! 
! 

CHARLESTON NIA UNKNOWN 
WATER 

UNKNOWN 
SHEEC>i OIL 

CHARLESTOC>l OIL FUEL: 
CHARLESTON HARBOR VESSEL WATER NO. 2-D 

PILOTS 
·--

UNKNOWN UNKNO\VN 
CHARLESTON NIA 

SHEEN 
WATER 

OIL 

! 
CHARLESTON NIA j VESSEL WATER OIL: DIESEL 

.. I UNKNOWN UNKNOWN 
CHARLESTON NIA 

, SHEE'< 
WATER 

OIL 

CHARLESTON 
OWNER OF 

VESSEL WATER 
OIL. FUEL: 

TIIE VESSEL NO. 2-D 

M/VCAPE 
OIL. MISC: 

CHARLESTON 
DOUGLAS 

yr WATER LUBRICATIN 
G 

MA RAD 
OIL.MISC: 

CHARLESTON 
SOUTH 

VESSEL WATER LUBRICATIN 
ATLANTIC 
REGION OP 

G 

I OIL. FUEL: 
CHARLESTON NIA VESSEL WATER 

I 1'0. 2-D 

UNKNOWN UNKNO\VN 
CHARLESTON NIA 

SHEE'< 
WATER 

MATERIAL 

CHARLESTON NIA VESSEL WATER (null) 

! 

OIL. FUEL: 
CHARLESTON NIA VESSEL WATER 

NO. 2-D 

CHARLESTON NIA VESSEL WATER OIL: DIESEL 

CHARLESTON GOVERNOR VESSEL WATER 
OIL. FUEL: 

N0.20 

·-

5.S 



NRC Incident Location 
Street 

Report# Date County 

UNKNOWN 
576668 8/15/2001 SHEEN CHARLESTO~ 

INCIDENT 

UNKNOWN 

577373 812212001 
SHEEN 

CHARLESTO~ 
INCIDENT/ 

SHEM CREEK 

553307 1111/2001 COOPER RIVER CHARLESTO\ 

! 
COOPER RIVER 

556632 211212001 NEAR PIERS CHARLESTO\ 
ANDT 

556421 211212001 
OLD NAVY 

CHARL~!O~ 
BASE: PIERS 

UNKNOWN 

556423 211212001 
SHEEN 

CHARLESTO~ 
lNClDENTCOOP 

' 
ER Rl\'ER 

I POLE 
MOUNTED 

556854 2/15/2001 
TRANSFORMER 

CHARLESTO\ 

!9HAGOODST 

WANDO 
558278 3/112001 TERM I.NA LB ER CHARLESTO:-: 

TH7 

UNION 
559740 311512001 PIERCHARLEST CHARLESTO'.\ 

ON HARBOR 

UNKNOWN 

560839 3/2712001 
SHEEN 

CHARLESTO' 
INCIDEl';TSHIP 
YARD CREEK 

SOUTii 
CHANNEL AT 

562203 4nl2001 NORTH CHARLESTO:S 
DYNA.\fITE 

WHOLE 
UNKNOWN 

SHEEN 

562663 4/1112001 
INCIDENTl7 

CHARI£<;T01' 
' 

LOCKWOOD 
DRCENTRAL 
WALKWAY 

ALLIEDQ[L 
TERMINAL/ 

562743 4/12/2001 BUOY 470N CHARLESTO'> 
TIIBCOOPER 

RIVER 
•· 

ALLIED 
562744 4/1212001 TERMINALl500 CHARLESTO'."' 

GREENLE . .\F ST 

Z.One J RF! Storm Water Effeuent Evaluaiion Report Addendum 
Charleston Naval Complex, Charleston, SC 

Revision 0 
December 2002 

Suspeeted 
Type Of Medium Material 

City Responsible 
Company 

Incident Affected Name 

GASOLINE: 

LTNKNOWN 
AUTOMOTIV 

CHARLESTON NIA 
SHEEN 

WATER E 
(UNLEADED 

) 

CHARLESTON NIA 
UNKNOWN 

WATER 
UNKNOW]'; 

SHEEN OIL 

CHARLESTON 
HESS 

FIXED WATER 
HYDRAULIC 

TERivUNAL OIL 
... ·-

MORAN 
OIL, Fl'EL: 

CHARLESTON TOWING OF VF~'iSEL WATER 
CHARLESTON 

NO. 2-D 

CHARLESTON NIA 
UNKNOW7\ WATER 

UNKNOWN 
SHEEN OIL 

CHARLESTON NIA 
UNKNOW7\ 

WATER 
UNKNO\VN 

SHEEN OIL 

SC ELECTRIC 
OIL,MlSC: 

CHARLESTON 
A.....-DGAS 

1'1XED WATER TRANS FOR 
MER 

lS SHIP 
CHARLESTON MA,AGEMEN VESSEL WATER NBUNKERC 

T 

CA."AD!AN CHARLESTON 
NAY . .\L VESEL 

VESSEL WATER OIL DIESEL 

CHARLESTON NIA 
UNKNOWl'\ 

WATER 
UNKNO\VN 

SHEEN OIL 

-·~··· 

CHARLESTON NIA VESSEL WATER OIL: DIESEL 

CHARLESTON NIA 
UNKNOWK 

WATER 
UNKNOWN 

SHEEN OIL 

MORAN 
CHARLESTON 1DWINGOF VESSEL WATER OIL: DIESEL 

CHARLESTON 

"N.V"CAPE 
CHARLESTON VESSEL WATER OlL: DIESEL 

YIAY 

5.9 



NRC Incident Location 
Report# Date Street County 

I CHARLESTON 

566157 5/4/2001 
HARBOR CRAB 

CHARLESTON 
! BANKS 

SHOALS 
' I 

CHARLESTON 

566157 51412001 
HARBOR. CRAB 

CHARLESTON 
BANKS 

SHOALS 

IN THE 
VICINITY OF 

569001 6110/2001 
THE 

CHARLESTON 
CHARLESTON 
HARBOR "C" 

BUOY. 

569171 6/l l/200l CITY MARINA CHARLESTON 

UNKNOWN 
SHEEN 

569990 611812001 IKCIDENTCITY CHARLESTON 
MARINALOCK 
WOOD BLVD 

NRC Incident 
Report# Date Street Location County 

HANNAHHAN 
537497 813/2000 

RD 
CHARLESTON 

' 

WATER 1 
I 

537485 8/3/2000 
TREATMENT 

BERKELEY 
PLANTl 104 

HANAHAN RD. 

ALLIED 
544074 10/3/2000 TERMINALl500 CHARLESTON 

GREENLEAF ST 

CHARLESTON l 
INTERNATJONA 1 

520266 2117/2000 L CHARLESTON 
AIRPORTEAST 

GATE 12 

519553 211112000 
COOPER 

CHARLESTON 
RIVERPIER U 

543426 9/2712000 
ADJACEh'T TO 

CHARLESTON 
DAYMARKER6 

'-----·~· 

lime J RFI Storm Water Effluent Evaluation Report Addendum 
Charleston Naval Complex, Charleston, SC 

Revision 0 
December 2002 

Suspected 
Type Of Medium Material 

City Responsible 
Incident Affected Name 

Company 

CHARLESTON 
M!V SIMPLE 

VESSEL WATER 
OlL, FUEL 

INTEREST NO. 2-D 

I 

CHARLESTON 
M/V SIMPLE 

VESSEL WATER 
OIL, MISC 

INTEREST MOTOR 

CHARLESTON KIA VESSEL WATER OIL: DIESEL 

l 

CHARLESTON KIA VESSEL WATER 
OCL, R.JEL 

N0.2-D 

UNKNOWN UNKNOW".\ 
CHARLESTON ':\IA WATER 

SHEEN OIL 

-~·-

I 
Suspected 

l 
Type Of Medium 

City Responsible 
Incident Affected 

Material Na.me 
Company 

! 
WATER 

STORAGE 
CHARLESTON TREATMENT 

TANK 
AIR CHLORINE 

COMMISIONER 

......... ~ 

CHARLESTON 
CHARLESTON 

MOBILE AIR CHLORINE 
COMMISSIONER 

-
ALLIED METIIYL 

CHARLESTON PIPELINE LAND 
TERMINAL INC. ALCOHOL 

PIEDMONT 
HAWTHORNE 

CHARLESTON MOBILE LAND JET fUEL: JP-8 
AVIATION 

CHARLESTON 

CHARLESTON 
MORAN TOWING 

VESSEL OTHER 
OIL, RJEL: NO. 

OF CHARLESTON 2-D 
I 

UNKNOW ' CHARLESTON NIA 
N SHEEN 

WATER UNK..'IOWN OlL I 

:i.10 



NRC Incident 
Report# Date Street Location County 

UNKNOWN 
SHEEN 

543737 9129/2000 INCJDENT 
1 

CHARLESTON 
UPPER 

Tocx:;()ODOO i RIVER 

543904 913012000 CITY MARINA I CHARLESTON 

I 

I 
ASHLEY RIVER 

544683 I 0/612000 /NEAR IBE CHARLESTON 
I CITY MARINA 

THE OLD NAVY 
BASEPIER 

544796 1011112000 lJ21\5 CHARLESTON 
TIIOMPSON l AVE 

UNKNOWN 
SHEEN 

544808 10/11/WOO INCIDENT ACRO CHARLESTON 
SS FROM BUOY t 

BEACON 47 

CUMMINS : 

545750 l0/17/2000 DIESEL4500 : CHARLESTON 
LEEDS AYE. 

54663:5 10/28/2000 LOCKWOOD : CHARLESTON 
DRIVE i 

UNKNOWN i 
SHEEN 

546675 1012812000 INCIDENT!? 
CHARLESTON 

LOCKWOOD 

! DR DOCK 
!DOCK K 

I 
CITY I 

547282 11/412000 MARINALOCK CHARLESTON 
WOODBLVD i 

! 
COLUMBUS 

I CHARLESTON 547409 11/612000 
STREET 
MARINE 

! TERMINAL 

547623 lln/2000 CITY MARINA CHARLESTON 

548115 11/13/2000 
CITADEL 

CHARLESTON 
COLLEGE ·-

548598 1111812000 ASHLEY RIVER 
CHARLESTON MARINA 

.. 

PRlVATE BOAT 
548627 ll/181::'000 DOCKATTALL CHARLESTON 

SAIL DRIVE 

549082 11/2412000 FOLLY BEACH CHARLESTON 

UNKNOWN 

549736 1211/2000 
SHEEN 

CHARLESTON 
INCIDENTl7 

LOCKWOOD DR 

Zone J RF/ Storm Water Ejj1uent Evaluation Repon Addendum 
Charleston Naval Complex, Charleston, SC 

Revision 0 
December 2002 

-
Suspecud Type Of Medh1m 

City R.espoDSible 
Incident Affected 

Material Name 
Company 

CHARLESTON NIA 
UNIC>;OW 

WATER UNKNOWN OIL N SHEEN 

CHARLESTON NIA 
UNK.'>;OW 

WATER UNKNOWNOlL 
N SHEEN 

UNKSOW 
CHARLESTON NIA 

N SHEEN 
WATER UNKNO\VN OIL 

MORAN TOWING OIL MISC: 
CHARLESTON VESSEL WATER 

OF CHARLESTON LUBRICATING 

-

UNK.,OW 
CHARLESTON NIA 

N SHEEN 
WATER UNKNOWN OIL 

CHARLESTON NIA FIXED WATER OILY 
SUBSTANCE 

-·· 
OIL, F1JEL: l'>:O. 

CHARLESTON NIA VESSEL WATER 
2-D 

CHARLESTON NIA UNK.\:OW 
WATER UNKNOWN OIL 

N SHEEN 

UNK.'\OW 
CHARLESTON NIA N SHEEN 

WATER UNKNOWN OIL 

CHARLESTON NIA 
UNK.'\OW 

WATER UNKNOWN OIL 
N SHEEN 

I 
CHARLESTON NIA lJNKNOW 

WATER UNKNOWN OIL I N SHEEN I 

CHARLESTON 
CITADEL STORAGE WATER 

ETifYLENE 
COLLEGE TA:'iK GLYCOL 

CHARLEST0'.'1 NIA UNKNOW 
WATER UNKNOWN OIL 

N SHEEN 

GASOLINE: 
CHARLESTON NIA VESSEL WATER AUTOMOTIVE 

(4.23G PB/G 

CHARLESTON NIA FIXED WATER ACETYLENE 

CHARLESTON NIA 
UNK.XOW 

WATER UNK.."\OWN OIL 
N SHEEN 

..• .. 

5. I I 



NRC Incident 
Report# Date Street Location County 

551215 1211812000 OLD NAVY 
CHARLESTO'." 

BASE 

551437 1211912000 
COOPER RIVER 

CHARLEST01' 
MARINA 

5361 :µ 712112000 LOCKWOOD 
CHARLESTON 

DRfVE 

BREECH INLET 
BET\VEEN 

5375 IO 8/312000 SULLIVAN'S CHARLESTOl" 
ISLAND AND 

ISLE OF PALMS 

INTRACOASTA 

538138 819/2000 
WATERWAY 

CHARLESTO;>.: 
/MILE 

MARKER: 19A 

5384".!.+ 8/1212000 
LOCKWOOD 

CHARLESTO~ 
DRfVE 

lOOGOODOO 

538713 8/1512000 
RfVER/ lCW 

CHARLESTO~ 
NEAR YOUNGS 

ISLAND 

UNKNOWN 
SHEEN 

INCIDENTONE 
MILE 

5392JO 8/1912000 UPSTREAM CHARLESTOI'\ 
FROMPARADIS 
E LANDING OFF 
OFUSHWY 17 
AT ROAD 14.53 

539620 8/21/2000 
ISLE OF PALM 

CHARLESTON 
MARINA 

539675 8123/2000 
33LOCKWOOD 

CHARLESTON 
DRIVE 

539706 sm12000 CHARLESTON 
CHARLESTON 

CITY MARINA 

TIIECOOPER 

539923 8/25/2000 
RIVERREMLEY 

CHARLESTON 
POINT BOAT 

LANDING 

PIER SIERRA, 
540486 8/30/2000 OLD NAVAL CHARLESTON 

STATION 

.. 

Zone J RF/ Storm Water Effluent fa·aluation Report Addendum 
Charleston Naval Complex, Charleston, SC 

Revision 0 
December 2002 

Suspected 
Type Of Medium City Responsible Incident Affected Material Name 

Company 

CHARLESTON 
USCG ClTI'ER 

VESSEL WATER OIL: DIESEL 
DAI.L.\S 

CHARLESTON NIA lJJ'\KNOW 
WATER UNIC'iOWN OIL 

NSHEEN 

CHARLESTON 
MOTOR \ 1'-'iSEL 

VESSEL WATER OIL: DIESEL 
PILAR 

Ul'\KNOW 
CHARLESTON NIA WATER UNK~OWN OIL 

NSHEEN 

CHARLESTON NIA UNKNOW 
WATER lJNK.'iOWN OIL 

N SHEEN 

! 

CHARLESTON WATERSPORT VESSEL WATER 
OIL. FUEL: NO. I 

2·D 

CHARLESTON NIA lf."KNOW 
WATER liNK~O\\IN OIL 

NSHEEN 

Ul\'KNOW 
CHARLESTON NIA 

NSHEEN 
WATER UNK~OWNOIL 

! 

CHARLESTON NIA VESSEL WATER Oll..: DIESEL 

CHARLESTON NIA VESSEL WATER OIL DIESEL 

CHARLESTON NIA VESSEL WATER WASTE OIL 

CHARLESTON NIA MOBILE WATER UNKNOWN OIL 

US MARITIME 
CHARLESTON 

ADMr-.:, 
VESSEL WATER WASTE OIL 



NRC Incident 
Report# Date Street Location Count)' 

THE VESSEL IS 
DOCKED AT 
THE GRAIN 

540579 813112000 ELEV A TORN OR CHARLESTON 
TH 

CHARLESTON 
TERMINAL 

541016 91412000 196 TRADD ST. CHARLESTON 

541102 91512000 
STONO 

CHARLESTON 
MARINA 

SHIPY ARD>CO 
OPER 

541951 911312000 RIVER>CHARL CHARLESTON 
ESTON 

HARBOR 
UNKNOWN 

542170 9/1412000 
SHEEN 

CHARLESTON 
INCIDENTS HEM 

CREEK 

542728 912012000 
ASHLEY RIVER 

CHARLESTON 
BRIDGE 

CRAB HOUSE 

543328 912612000 
RESTAURANT! 

CHARLESTON 
16 RIPLEY PT 

DRIVE 

COOPER 
RIVER COOPER 

529250 511712000 RIVERNEAR CHARLESTON 
CHARLESTON 

HARBOR 

UNKNOWN 
SHEEN 

529193 5117/2000 
INCIDENTSTON 

CHARLESTON 

0 RIVER 

UNKNOWN 

529853 512212000 
SHEEN 

CHARLESTON 
INCIDENTCOOP 

ER RIVER 

530089 512412000 
PRICE'S CREEK 

CHARLESTON 
INLET 

530156 512512000 
1500 

CHARLESTON 
GREENLEAF ST 

531233 61412000 
1610 BEN 

CHARLESTON 
SAWYER BLVD 

531004 61412000 
17 LOCKWOOD 

CHARLESTON 
DR 

UNKNOWN 

531748 611212000 
SHEEN 

CHARLESTON 
INCIDENTI801 
MILFORD ST 

hme J RF! Srorm Water Efj1uem Evaluation. Repon Addendum 
Charleston Naval Complex. Charleston, SC 

Revision 0 
December 2002 

Suspected 
Type Of Medium 

City Responsible 
lncident I Affected 

Material Name 
Company I 

; 

UNKNOW 
CHARLESTON "IA N SHEEN 

WATER UNK.."IOWN OIL 

CHARLESTON CGC ~1ADRONA VESSEL WATER OIL: DIESEL 

CHARLESTON "IA VESSEL WATER BILGESWPS 

UNKNOW" 
CHARLESTON ~IA FIXED WATER 

MATERIAL 

CHARLEST01' ':'\IA UNKNOW 
WATER UNKNOWN OIL 

N SHEEN 

CHARLESTON :-llA MOBILE WATER OIL. MISC: 
MOTOR 

CHARLESTON 
SYSCO FOOD 

MOBILE WATER OIL: DIESEL 
SERVICES 

MILITARY 
OIL. FUEL: NO. 

CHARLESTOl'\ SE.\LIFf VESSEL WATER 
C0\1MAND 

6 

GASOLINE: 
UNKNOW 

CHARLESTON NIA 
N SHEEN 

WATER AUTOMOTIVE 
(UNLEADED) 

CHARLESTON NIA UNKNOW 
WATER PAINT 

N SHEEN 

CHARLESTON NIA VESSEL WATER BILGESWPS 

CHARLESTON 
ALLIED MARINE 

FIXED : WATER OIL: DIESEL 
TERMINAL 

CHARLESTON 
TOLERS COVE 

FIXED 
I 

WATER OIL: DIESEL 
MARINA 

CHARLESTON NIA VESSEL ·WATER OIL: DIESEL 

I 
I 

CHARLESTON NIA UNKNOW 
N SHEEN i WATER UNKNOWN OIL 

5.13 



NRC Incident 
Report# Date Street Location County 

UNKNOWN 

531969 611312000 
SHEEN 

CHARLESTON 
L"ClDENTLOCK 
WOODDR!\E 

UKKNOV."> 

532019 611312000 
SHEEN 

CHARLESTON 
£NCIDENTSHIP 
YARD CREEK 

532233 611512000 
CHARLESTO'\/ 

CHARLESTON 
:HARBORJElTY 
! 

UNKNOW-.; 
: SHEEI\' 

532947 6120/2000 L'\CIDENTCHAR CHARLESTON 
LES TOI\ 
HARBOR 

ASH LE'( 
533546 6121/2000 ~fARINALOCK CHARLESTON 

WOODDRIYE 

UNKNOV."> 
SHEEN 

532948 6121/2000 
J:'.;CIDENTLOCK 

CHARLESTON 
WOOD 

DRIVE"D-
DOCK 

UNKNOWN 

534413 71512000 
SHEEN 

CHARLESTON 
INCIDE!';Tl7 

LOCKWOOD DR 

534664 ?n/2000 
25 MILES 

CHARLESTON 
OFFSHORE 

~1n12000 CITY MARI'.'\A CHARLESTON 

UNKNOW" 
SHEEN 

534932 7110/2000 
r-;CIDENTSl'LL 

CHARLESTON 
!VANS 

ISLANDBR£.\.C 
H INLET 

LINE HOUSE 

535012 7111/2000 
BRIDGE 

CHARLESTON 
NTRACOASTA 
LWATERWAY 

CHARLESTON 
CITY 

535779 7/1812000 MARINAl7 CHARLESTON 
LOCKWOOD 

DR. 

CHARLESTON 
INTL 

520264 211712000 AIRPORT5500 CHARLESTON 
INTERNATJONA 

[:: 
LBLVD 

1500 
2123/2000 

GREENLEAF ST 
CHARLESTON 

Zone J RF/ Storm Water Effiuem £valuatio11 Report Adde11dum 
Charleston Naval Complex, Charleston, SC 

Revisio11 0 
December 2002 

Suspected ! Type Of Medium 
City Responsible 

Incident Affected 
Material Name 

Company 

CHARLESTON NIA 
l!NKNOW 

WATER UNKNOWN OIL 
'.'>!SHEEN 

CHARLESTON NIA 
UNKNOW 

WATER 
OIL, Fl'EL: :"10. 

'.'>!SHEEr-; 2-D 

CHARLESTON 
20 FOOT FISHING 

VESSEL WATER RJEL OIL MLX 
VESSEL 

' l.:NKNOW 
CHARLESTON NIA 

N SHEEN 
WATER UNKNOWN OIL j 

' 
t 
~ 

SA V ANNH BEND 
GASOLINE 

CHARLESTON VESSEL WATER AUTOMOTIVE 
MARINE (UNLEADED) 

! 
CHARLESTON NIA UNKNOW 

WATER I uNKNO\V:>I OIL 
'\/SHEEN 

I 
CHARLESTON NIA 

UNKNOW 
WATER UNKNOWN OlL 

~SHEEN 

.. ~~. 

CHARLESTON USAF AIRCRAFT WATER JET FUEL: JP-8 
,.._ ..... ~ 

UNKNOW 
CHARLES NIA 

N SHEEN 
WATER UNKNOWN OIL 

CHARLESTON NIA UNKNOW 
WATER UNKNO\VN OIL 

NSHEEN 

CHARLESTON NIA VESSEL \VATER 
UNKNOWN 
MATERIAL 

L:NKNOW 
CHARLESTON NIA 

NSHEEN 
WATER UNKNOWN OIL 

! 

CHARLESTON NIA MOBILE WATER JET FUEL: JP-4 

MN 
GASOLINE: 

CHARLESTON 
KACHARAVA 

VESSEL WATER AUTOMOTIVE 
(UNLEADED) 



NRC Incident 
Report# Date 

Street Location County 

ALLIED 

5:!0888 2123/2000 
TERM['; ALA DD 

CHARLESTON 
RESS 

UNKSOWN 

5:!0985 212412000 COOPER RIVER CHARLESTON 

OLD 

521035 212412000 
CHARLESTON 

CHARLESTON 
NAVY 

BASEP!ER "P" 

5:!2452 3.fJ/2000 
9330 MEDICAL 

CHARLESTON 
PLAZA DR. 

! 

' 1500 ; 1 i GREE.,,. LEAF 
524109 3/25/2(,(J() 

STAT END OF 
CHARLESTON' 

THE ROAD 

COOPER RIVER 

524165 312612000 
?.'EAR 

CHARLESTON 
SH!PYARDCRE 

EK 

lJNK:'iOWN 
SHEEN 

524178 312612000 INCIDENTNEAR CHARLESTON 
YORKTOWN 

MCSEUM 

5:!5067 41412000 
3390RENTAL 

CHARLESTON ' CAR LANE 

DA.'\IEL 

5:!5073 41.U2000 
ISLA!\D f FOOT 

CHARLESTON 
OF HUBERT 

STREET 

BERESRJRD'S 

r 
CREEKADJACE 

526562 4/1912000 NTTO CHARLESTON 
INTERSTATE 

r 
526 

CHARLESTON 
527362 4128/2000 HBRMUNICIPA CHARLESTON 

LMARINA 

ASHLEY RIVER 
527771 51212000 /MILE CHARLESTON 

MARKER: 469.5 

527748 512/2000 PIER MIKE CHARLESTON 

UNK."IOWN 
SHEEN 

527899 513/2000 INCIDb'ffCOLU 
CHARLESTON 

MBlJS STREET 
TERMl'IALCOO 

Zone J RF/ Storm Water Effluent Evaluation Report Adde1uium 
Charleston Naval Complex, Charleston, SC 

Revision 0 
December 2002 

Suspeded 
Type Of Medium 

City Responsible 
Incident Affected 

1\-laterial Name 
Company 

GASOLINE: 
CHARLESTON 

COlUMBIA SHIP 
VESSEL WATER AUTOMOTIVE 

M-1.NAGEME'.'>'T 
(UNLEADED) 

CHARLESTON CGCDALU.S VESSEL WATER OIL: DIESEL 

CHARLESTON 
L·scG ClJf'TER 

VESSEL WATER 
OIL. FUEL: 1'0. 

"DALLAS" 2-D 

CHARLESTON TRIDE:"-'T HOSP 
STORAGE 

WATER OIL: DIESEL TA.>..;K 

CHARLESTON D.\..\IN MARINE VESSEL WATER OIL: DIESEL 

I 
l 
I 

CHARLESTON NIA VESSEL WATER 
HYDRAULIC 

OIL 

; 

UNKKOW 
CHARLESTON NIA 

' N SHEEN 
WATER UNKNOWN OIL 

CHARLESTON NIA FIXED WATER JET RJEL: JP-8 

CHARLESTON 
BEA."l 

VESSEL WATER 
HYDRAULIC 

EVACUATl0'.'-1 OIL 

MCCLAM A. '\D 
CHARLESTON 

ASSOC 
MOBILE WATER OIL: DIESEL 

CHARTER 
orL,MISC: 

CHARLESTON VESSEL VESSEL WATER 
MARINER 

LUBRICATING 

UNK1'0W CHARLESTO!'l NIA WATER UNKNOWN OIL 
NSHEEN 

OMIMARI;sE 
GASOLINE: 

CHARLESTON VF.sSEL WATER AUTOMOTIVE 
SERVICES 

(UNLEADED) 

CHARLESTON NIA 
UNK1'0W 

WATER UNKNOWN OIL 
N SHEEN 

5. 15 



NRC Incident 
Report# Date 

Street Location County 

528017 514/2£1N\ 1500 
CHARLESTON 

VKEENLEAF ST 
------

528882 5/13/2000 196TRADST i CHARLESTON 

NEAR COOPER 
RIVER 

515973 111/2000 BRIDGE~ORTH CHARLESTON 
OF THE 

YORKTOWN 

COASTGUARD 
BASE 

516516 11912000 CHARLESTON 1 CHARLESTON 
96TRADD 

STREET 

PIER H:--;AVAL 
516766 111212000 BASE CHARLESTON 

CHARLESTON 

517!45 1/1712000 
1500 

CHARLESTON 
GREE.'ILEAF ST 

cow~rnus 

518912 21612000 STREET CHARLESTON 
TERMINAL 

548115 11/13/2000 
CITADEL 

CHARLESTON 
COLLEGE 

UNK!\OWN 

529853 512212000 
SHEEN 

CHARLESTON 
INCIDENTCOOP 

ER RIVER 

P!ERHNAVAL 
516766 1/1212000 BASE CHARLESTON 

CHARLESTON 

NRC Incident 
Report# Date 

Street Location County 

498698 9114/1999 
ALLBRIGHT 

CHARLESTON 
AND WILSON 

498698 911411999 
ALLBRIGHT 

CHARLESTON 
AND WILSON 

2200RICH 
481473 412411999 STREETIN 1HE CHARLESTON 

RAIL YARD 

489834 7/2/1999 
1104 HANAHAN 

BERKELEY 
ROAD 

:ZOne J RF/ Storm Water Ejjluem Eval1«1tion Report Addendum 
Charleston Naval Complex, Charleston, SC 

Revision 0 
December 2002 

Suspected Type Of Medium 
City Respoosible 

Incident Affet::ted Material Name 
Company 

CHARLESTON NIA VESSEL WATER OIL: DIESEL 

UNKNOWN 
CHARLESTON NIA VESSEL WATER 

MATERIAL 

CHARLESTON NIA VESSEL WATER UNKNOWN OIL 

i 

USCGC HYDRAULIC 
CHARLESTON 

'1.1ADRONA 
VESSEL WATER 

OlL 

MARINE THINNER AND 
CHARLESTON TRANSPORT VESSEL WATER PAl:-:T 

LINE MIXTURE 

CHARLESTON 
AMERICA:-; 

VESSEL WATER 
OlL, FUEL: NO. 

CHAMPIONS 2 

OIL, FUEL: NO. 
CHARLESTON NIA VESSEL WATER 

2D 

numlxr 80 
= 

CHARLESTON 
CITADEL STORAGE 

WATER 
ETHYLENE 

COLLEGE TA'."K GLYCOL 

CHARLESTON NIA 
UNKl\OW 

WATER PAINT 
NSHEEN 

MARINE THLNNERAND 
CHARLESTON TRANSPORT VESSEL WATER PAINT 

LINE MIXTIJRE 

Suspected Type Of Medium 
City Respoosible 

Incident Affet::ted 
Material Same 

Company 

CHARLESTON 
ALBRIGHT AND 

FIXED AIR 
PHOSPHORIC 

WILSON ACID 

CHARLESTON 
ALBRIGHT AND 

FIXED AIR 
PHOSPHORIC 

WILSON ACID 

RAil.ROA SODIUM 
CHARLESTON NIA 

D 
LAND 

HYDROXIDE 

CHARLESTON 
CHARLESTON FlXED LAf'D 

OIL, AJEL: NO, 
COMMISSIONER 2-D 

5 16 



NRC Incident 
Report# Date Street 

469475 1/3/1999 
1705 NORTH 

MEETING ST. 

490882 7/11/1999 HESS DOCK 
I 

ASHLEY 
491485 711511999 MARlNAASHLE 

Y R!VER 

491411 711511999 
LOCKWOOD 

DRTVET-DOCK 

COLUMBUS 
491595 7/1611999 STREETBERTH 

2 

492161 7/2111999 
217 Ff 

JOHNSON RD 

492238 712211999 
WANDO 

TERMINAL 

TR/\J'; S JENT 

492537 7/24/1999 
SLIPMAIN 
DOCK56 

ASHLEY PTDR 

' 
CHARLESTON 

493-MO 8/l /1999 
HARBORDANIE 

LS ISLAND& 
W ANDORTVER 

1.U.I S 
494839 8/12./1999 EDGEWATER 

DR 

I 495325 811711999 
1210 TRUX!ON 

AVEPIERC 

= 498606 911311999 
LOCKWOOD 

DRIVE 

104HICKORY 
500341 911511999 

STREET 

2125NORTH 
500343 9/15/1999 DAUERTONST 

REET 

804 MELROSE 
500344 

, 
9115/1999 

DRIVE 

993 MIKELL 
500347 911511999 

STREET 

500673 9/2911999 
LOCKWOOD 

DRIVE 

Location County 

CHARLESTO'J 

hme J RF/ Stom1 Water Efjiuent Evaluation Report Addendum 
Charleston Naval Complex, Charleston, SC 

Revisio11 0 
December 2002 

Suspected 
Type Of Medium City Responsible 
Incident Affecwel Material :'fame 

Company 

CHARLESTON 
CLEAN 

MOBILE 
UNKNO 

OIL: DIF.SEL 
SPECIALIST rl'C. WN 

-
CHARLESTOS ' CHARLESTON PREMUDA 

UNKJ\OW 
WATER U!"KNOW:-iOIL 

N SHEEN 

GASOLI:"IE: 
CHARLESTO'J CHARLESTON NIA YF~'>SEL WATER AUTOMOTIVE 

(UNLEADED) 

CHARLESTO:-.i CHARLESTON NIA VESSEL WATER OIL: DIESEL 

WV CLIPPER UN Kl\ OWN 
CHARLESTO~ CHARLESTON 

CONFIDENCE 
VESSEL WATER 

MATERIAL 

CHARLESTO"' CHARLESTON NIA UNKJ\ 
WATER UNKNO\\ :-<OIL 

NSHE 

CHARLESTO'J CHARLESTON 
NORFOLK 

WATER 
HYDRALLIC 

DREDGING CO OlL 

CHARLESTOS CHARLESTON NIA VESSEL WATER 
OIL, REL: rm. 

2-D 

CHARLESTO~ CHARLESTON 
GREAT LAKES 

VESSEL WATER 
OlL, FUEL NO. 

DREDGE & DOCK 2-D 

CHARl..ESTON CHARLESTON ':'<IA VESSEL WATER (nulli 

CHARLESTO'I CHARLESTON NIA UNKNOW 
WATER UNKNOWN OIL 

N SHEEN 

CHARLESTOS CHARLESTON M/V APPLEJACK VESSEL WATER 
OIL, MISC: 

MOTOR 

SC ELECTRIC 
OIL, MISC. 

CHARLESTO'J CHARLESTON 
AND GAS 

FIXED WATER TRANSRJRME 
R 

SC ELECTRIC 
OIL, MISC: 

CHARLESTO'.'I CHARLESTON FIXED WATER TRANSRJRME AND GAS 
R(NO!\ PCB} 

SC ELECfRIC 
OIL, MISC: 

CHARLESTON CHARLESTON FIXED WATER TRANSRJRME AND GAS 
R(NO!'\ PCB) 

SC ELECI'RIC 
OIL, MISC: 

CHARLESTON CHARLESTON 
AND GAS 

FIXED WATER TRANSRJR.:\1E 
R (NON PCB) 

CHARLESTON CHARLESTON NIA VESSEL WATER 
OIL, FUEL: NO. 

2-D 

5.17 



1''RC Incident 
Street Location County Report# Date 

CHARLESTON 
NAVAL 

COMPLEX 1690 
501167 10/411999 TIJR!l;BlJLL CHARLESTON 

AVEBWGMH-
51/COOPER 

RIYER 
I 

501238 I 10/511999 
CHARLESTON 

CHARLESTON 
HARBOR 

I 

481525 4/23/1999 
DENTONS 

CHARLESTON 
SHIPYARD 

BETWEEN BEN 
SAWYER 

SWINGBRIDGE 
481571 4/2611999 A"D Cft.\RLESTON 

KEWLYCONST 
RUCTED 
BRIDGE 

SOLO\ IONS 
DRUDGING 

482169 4130/1999 
CORP1884 

CHARLES1D'.'1 
HERBERT 

ST!DOCKSHIPY 
ARD CREEK 

482140 4/30/1999 
WEST OF 

CHARLESTON 
COOPER RIVER 

482987 51611999 
COLUMBUS ST 

CHARLESTON 
TERMINAL 

COOPER RIVER 

482920 5nJI999 
I 

CHARLESTON 
COLUMBUSSTR 
EET TERMJNAL 

I 

SHEEN 
LOCATED 

i 

483140 51911999 NEXT CHARLESTON 
TOCALLERS 

ADDRESS 

483389 511211999 UNKNOWN CHARLESTON 

ALLIED 
MARINE 

483836 511511999 1F.RMINALSl50 
CHARLESTON 

OGREENLEAF 
STCOOPER 

RIVER 

484785 5123/1999 
PIER U OLD 

CHARLESTON 
NAVY BASE 

ASHLEY 
MARINA33 

486699 618/1999 LOCKWOOD CHARLESTON 
DRfVEASHLEY 

RIVER 

"hme J RF! Storm Water Effluent Evaluation Repon Addendum 
Charleston Naval Complex, Charleston, SC 

Revision 0 
December 2002 

Suspected 
Type Of Medium City Responsible Material Name 

Company 
Incident Affected 

I 
i 

CHARLESTON NIA I 
VESSEL WATER UNKNOWN OIL 

-·~ 

CHARLESTON NIA UNKNOW 
WATER UNKNOWN OIL 

N SHEEN 

CHARLESTON GOVT OF PRC VESSEL WATER UNKNOWN OIL 

UNKNOW 
CHARLESTON NIA 

NSHEEN 
WATER UNKNOWN OIL 

I 

CHARLESTON EMPIRE SANDY VESSEL WATER 
OIL, FUEL: NO. 

2-D 
I 
I 

CHARLESTON NIA 
UNKNOW 

WATER UNKNOWN OIL 
NSHEEN 

CHARLESTON TRANS OCEA.1' VESSEL WATER 
OIL, FllEL: NO. 

2-D 

CHARLESTON MNKURIE VESSEL WATER BILGE SLOPS 

CHARLESTON NIA 
UNKNOW 

WATER UNKNOWN OIL 
N SHEEN 

: 

CHARLESTON 
COLE RIVER 

FIXED WATER ASPHALT 
TERMINAL 

CHARLESTON 
11JGBOA T CARIB 

VESSEL WATER OIL: DIESEL 
CHALLENGER 

CHARLESTON 
WHITE STACK 

VESSEL WATER 
BILGE 

MARITIME CORP SLOPS/FllEL 

F/V STIHL OIL. FUEL: NO. 
CHARLESTON VESSEL WATER 

LEADER 2,0 

-

5.1 s 



NRC Incident 
Report# Date Street Location County 

CALLER HAD 

486626 61811999 NO 
CHARLESTON 

PHYSICALLOC 
ATIO~ 

487900 611711999 
LOCKWOOD 

CHARLESTON 
DRfVET DOCK 

l STONO 
488163 612011999 \IARINASTONO CHARLESTON 

RIVER 

488317 6121/1999 
LOCKWOOD 

CHARLESTON 
DRJVE 

LOCKWOOD 
488735 6124/1999 DRIVEFUEL CHARLESTON 

DOCK 

i LOCKWOOD 
489385 6/29/1999 DRfVEASHLEY CHARLESTON 

' \1.-\RINAPIER 70 ! 

490689 7/911999 196 TRADD ST. CHARLESTON 

f"TERSECT!ON 
OF 

472159 l/27/1999 HAGOODAVE CHARLESTON 
AND DISCHER 

ST 
SALMO~ 

472981 21511999 DREDGll"GCO. CHARLESTON 
INC 

UNION PIER ' 

474298 2/f 8/1999 
TERMINAL32 

CHARLESTON 
W ASHU-.'TON 

ST. 

167 EAST BAY 
475493 2127/1999 

ST 
CHARLESTON 

476132 31811999 PIERZOLD 
CHARLESTON 

NAVY BASE 

476275 319/1999 
PIERZ. OLD 

CHARLESTON 
NAVY BASE 

478462 3/2911999 
1500 

CHARLESTON 
GREENLEAF ST 

480689 4/l 7/1999 WANDO RIVER CHARLESTON 

LOCKWOOD 
501467 10/611999 DRNEFUEL CHARLESTON 

...___.. ..... I DOCK 

501714 10/8/1999 
33UX:KWOOD 

CHARLESTON 
DR 

···~ 

56 ASHLEY 
POINT 

! DRIVEACROSS 
501703 10/811999 FROM THE CHARLESTON 

FUEL 
DOCK(SOUTHW 
EST CORNER) 

Zone J RFl Storm Water Effluent Evaluation Report Addendum 
Charleston Naval Complex, Charleston, SC 

Revision 0 
December 2002 

Suspected 
Type Of ~ledium 

City Responsible Incident Affected 
Material Name 

Company 

CHARLESTON NIA UNKNOW 
WATER UNK!'iDWN OfL 

N SHEEN 

~ 

CHARLESTON 
VESSEL: SEA 

VESSEL . WATER OIL. f1JEL: NO. 
SECTION 2-D 

I 
CHARLESTON NIA VESSEL i WATER OIL: DIESEL 

I 
CHARLESTON NIA VESSEL i WATER 

OIL. FUEL NO. 
2-D 

I WATER 
OIL. RJEL: NO. 

CHARLESTON NIA VESSEL 
2-D 
·-; 

: 

I WATER CHARLESTON MNCMAR VESSEL WASTE OIL 

CHARLESTON 
USCGC 

VESSEL i \VATER 
HYDRAULIC 

MADRON A OIL 

' 

UNKNOW 
CHARLESTON 1 NIA N SHEEN i WATER WASTE OIL 

! . I 

STEVENS i WATER CHARLESTON 
TOWING CO. INC. 

VESSEL OIL: DIESEL 

i 
CHARLESTON NIA VESSEL WATER 

HYDRAULIC 
OIL 

j 

EVERGREEI\ 
' I WATER CHARLESTON AMERICA FIXED OIL: DIESEL 

IN CORP 

CHARLESTON 
SS GREEN 

VESSEL WATER 
HYDRAULIC 

HARBOR OIL 

CHARLESTON 
LMS SHIP 

VESSEL WATER 
HYDRAULIC 

MANAGEMENT OIL 

CHARLESTO~ EXXON LUBE FIXED WATER Oll... MISC: 
LUBRICATING 

CHARLESTON NIA UNKNOW 
WATER OIL: DIESEL 

NSHEEN 

OIL, RJEL: NO. 
CHARLESTON MOTOR YACHT VESSEL WATER 

2-D 

CHARLESTON NIA UNKNOW 
WATER UNKNOWN OIL 

N SHEEN 

UNKNOW 
CHARLESTON NIA WATER UNKNOWN OIL 

N SHEEN 

' 

I 

5.19 



NRC Incident 
Report# Date Street l..ocation County 

LOCKWOOD 
501709 IOl&/1999 DRIVEDOCK p. CHARLESTON 

27 

10 WHARF SIDE 
STCOOPER 

502123 l0/1211999 RCVER/BETWEE CHARLESTON 
NMARKERS 10 

AND 12 

502.586 l0/1611999 
TOLLIERS 

CHARLESTON 
COVE MARINA 

ASH ELEY 

503827 10/27/1999 
RIVER 

CHARLESTON 
OUTSIDECITY 

MARINA 
OLD NAVY 

506058 11/17/1999 BASEP!ER CHARLESTON 
UNIFORM 

507541 121211999 
3JOCONCORD 

CHARLESTON 
STREET 

rNTERSECTlON 

507697 1213/1999 
OF KING 

CHARLESTON 
ANDQUEEN 

STREETS 

COOPER RIVER 
508744 1211211999 BRIDGEI-17 CHARLESTON 

NORTHBOU~D 

US HWY 170N 

508725 1211211999 
NEW 

CHARLESTON 
COOPERRIVER 

BRIDGE 
COLUMBUS 

509575 12120/1999 STREET CHARLESTON 
TERMINAL 

UNKNOWN 
SHEEN 

515162 1112211999 
INCIDENTSHEM 

CHARLESTON 
CREEK> 

CHARLESTON 
HARBOR 

515859 12131/1999 
56ASHLEY 

CHARLESTON 
POINT DRIVE 

483389 5/1211999 UNKNO\\/N CHARLESTON 

NRC Incident 
Report# Date 

Street Location County 

448261 7/29/1998 2204RICH 
CHARLESTON 

STREET 

.i:5554l 9/15/1998 MILEPOST: SC I(} CHARLESTON 

.. 

Z£me J RF/ Storm Wazer EjJlue111 Evaluation Report Addendum 
Charleston Naval Complex, Charleston, SC 

Revision 0 
December 2002 

Suspe<:ted 
Type Of Medium City Responsible 
Incident Affected Material Name 

Company 

PRIVA'IE V OIL, RJEL: NO. 
CHARLESTON 

FRANS 
WATER 

2-D 

! 

UNKNOW 
CHARLESTO"I SIA WATER UNKNOWN OIL 

S SHEE'.'J 

CHARLESTON ?\IA 
UNKNOW 

WATER UNKNOWN OIL 
N SHEEN 

. 

CHARIESTON ?\IA 
UNKNOW 

WATER UNKNOWN OIL 
N SHEEN 

TURECAMO 
CHARLESTON ENvIR WATER BILGE SLOPS 

CHARLESTO'.'J 
DOCKSIDE l 

FIXED WATER 
OIL, FUEL: NO. 

CONOO~IN!UMS I 2-D 

CHARLESTO'.'J 
A TLAt>. I A FOOD 

MOBILE i WATER OIL: DIESEL 
r..'TL 

I 
QUALITY 

CHARLESTON DISTRIBUTION MOBILE WATER OIL: DIESEL 
IXC 

CHARLESTO~ SIA MOBILE. WATER 
OIL. FUEL: NO. 

2-D 

MING HYDRAULIC 
CHARLEST0:-1 

L 
VESSEL WATER 

OIL ! 

CHARLESTON NIA 
UNKNOW 

WATER OIL: DIESEL N SHEEN 

CHARLESTON 
RIPLEY LIGHT 

FIXED WATER 
O!L, FUEL: NO. 

MARINA 2-D 

CHARLESTON 
COLE RIVER 

FIXED WATER ASPHALT 
TERMINAL 

Suspected 
Type Of Medium City Responsible 
Incident Affected 

Material Name 
Company 

CHARLESTON 
TEXACO LUBE RAILROA 

LAND 
OIL, MISC: 

co. D LUBRICATING 

CHARLESTON 
NORFOLK RAILROA 

LAND 
ACETYLA;RA 

SOUTIIERNRR D N 

s.:::o 

! 

i 



NRC Incident 
Report# Date Street 

4200AZALEA 
444689 7/6/1998 

DRIVE 

432642 4/15/1998 159 RUTLEDGE 

I CSX 

418085 1/311998 
RAIL Y ARD2700 

BENNElT 
YARD RD 

.. 
RAIL Y ARD2700 

447791 7127/1998 BENNI:.TI 
YARD ROAD 

INTERMODAL 

453082 8/30/1998 RAMP 
NEARDORCHF~'i 

TERROAD 

CALLER HAD 

466885 !2/911998 
NO 

PHYSICALLOC 
ATION 

D 
446534 7119/1998 DOCKASHLEY 

MAR~A 

LAT 32-
447767 7127/1998 46.3NLON 079-

52.3W 

PIERZ AT 
! ! 

COOPER 
448092 7129/1998 RIVERCAROLIN 

A MARINA ! 
llANDLINGPIER 

SHEM CREEK 
450868 811411998 AT THE 

MARINA 

ATPTER TANGO 

I AT THE 
450696 811511998 OLONA VAL 

BASE IN 
CHARLESTON 

450687 811511998 TANGO PIER 

ASHLEY 
453382 911/1998 RIVERMILE 

MARKER470 

454479 9/9/1998 l96TRADDST 

56ASHLEY 454884 9111/1998 
POINTE DRIVE 

454985 911211998 GREEN CREEK 

Location County 

CHARLESTON 

CHARLESTO!': 

CHARLESTOI'\ 

CHARLESTO.K 

CHARLESTON 

CHARLESTON 

7,,one J RF/ Storm Water Ejfluem Evaluation Report Addendum 
Charleston Naval Complex, Charlesto11, SC 

Revision 0 
December 2002 

·~ 

Suspected Type Of Medium ! Material N City Respoml.ble Ind dent Affected I ' ame 
Company 

I OIL.MISC: 
CHARLESTON SOUTHCHEM FIXED LAND MCITOR )(15W 

i ! MOTOROIL) 

CHARLESTON 
MEDICAL UNIV 

FIXED LAND 
HYDRAULIC 

s.c ! OIL .. 

CSX ! 
CHARLESTO'\ TRANSPORT A TIO 

RAILROA 
LAND OIL DCESEL 

N 
D 

CSX 
RAILROA 

RAIL 
SOD£UM 

CHARLESTON TRANSPORTATlO REPOR. 
N 

D T(N/A) : HYDROXIDE 
I 

RAIL 
CHARLESTOi\' NIA 

RAILROA 
REPOR: (null) 

D 
T(N/A) , 

RAILROA RAIL 
CHARLEST01" NIA DNON- REPOR (null} 

RELEASE T (NIA) , 

CHARLESTOI'\ I CHARLESTON 
FNSWEET 
REALITY 

VESSEL WATER: OIL: DIESEL 

UNKNOW ' CHARLESTO?\ CHARLESTO'." N/A WATER UNK."'lOWN OIL 
N SHEEI' I 

1 
: 

! 

UNKNOW 
CHARLESTON CHARLESTO'." NIA 

N SHEEN 
WATER UNKNO\Vl': OIL 

' i 

i 

CHARLEST01' CHARLESTOK NIA 
UNKNOW 

WATER UNKNO\V;o.; OIL 
N SHEEJ\' l 

\ : 

; 

UNKNOW 
CHARLESTOl\ CHARLESTON NIA 

N SHEEN 
WATER j lJNKNOWN OIL 

i 
; 

CHARLESTON CHARLESTON 
DAN OCEAN 

VESSEL WATER I HYDRAULIC 
TOWING OIL 

UNKNOW i 
CHARLESTOI\ CHARLESTON NIA 

N SHEEN 
WATER ; UNK."lOWN OIL 

I 

CHARLESTON CHARLESTON 
USCGC 

VESSEL WATER
1 

OIL: DIESEL 
METOMPKIN 

I 

RIPLEY LIGHT 
! GASOLINE: 

CHARLESTON CHARLESTON 
MARINA 

FIXED WATER I AUTOMOTIVE 
(UNLEADED) 

CHARLEST01' CHARLESTON 
BACKMAN 

VESSEL WATER i OlL: DIESEL I BROTHERS i 

5.21 



NRC Incident 
Report# Date 

Street Location County 

ASHLEY 
45603S 911811998 RfVERMM:UNK CHARLESTON 

NOW.-: 

! 
PORT OF 

CHARLSTON 

-1.56196 912011998 SCMASSEY 
CHARLESTON 

COAL 
TERMINALS HIP 

YARD Rl\'ER 

COOPER RIVER 
NEARTHE 

-1.58751 10/611998 COLUMBUS CHARLESTON 
STREETfERMIN 

AL 

i 
SALTWATER 

~59767 1011411998 i PUMPHot:sE CHARLESTON 
PIER 

SOUTH OF 
MARKER-1.9 

-1.59942 10115/1998 ONINTRACOAT CHARLESTON 
AL 

WATERWAY 

·- - 10120/1998 
PIER Pl'.S. 

CHARLESTON 
NAVAL BASE 

! ASHLEY 
RrvERT· I 

~35684 5/611998 
DOCKMILE 

CHARLESTON 

MARKER-1.70 

.l35646 5/611998 COOPER RfVER CHARLESTON 

LOCKWOOD 
~35848 5ntl998 

DRIVE 
CHARLESTON 

DIESELRJEL 

~36113 51911998 DOCKASHlEY 
CHARLESTON 

MARINACHARL 
ESTON.SC 

CITY MARINA 

-1.36675 5/13/1998 
DOCKl7 

CHARLESTON 
LOCKWOOD 

DRIVE 

CITY MARINA 

~36675 511311998 
DOCKl7 

CHARLESTON 
LOCKWOOD 

DRrvE 

-1.37922 512111998 
240S MA YBA.~K 

CHARLESTON 
HIGHWAY 

15 MILES EAST 

+t\340 512511998 
OF 

CHARLESTON 
STONORIVER 

INLET 
··········-

ume J RF! Storm Water Ejjl.uem Evaluation Report Adderulum 
Charleston Naval Complex, Charleston, SC 

Revision 0 
December 2002 

Suspected Type Of Medium 
Material Name I City Responsible 

Incident Affected 
Company 

UNKNOW 
CHARLESTON NIA 

N SHEEN 
WATER UNKNOWN OIL 

··············-

: BLEN OFNO 6 
CHARLESTON 

CHATHAM 
VESSEL WATER; OILAND 

TOWTNGCO. 
DIESEL 

! 

' 
CHARLESTON 

CHATIIAM 
VESSEL WATER 

HYDRAUUC 
TOWL"IGCO. OIL 

RICHARDS 
CHARLESTON 

MARINE 
VESSEL WATER OIL: DIESEL 

i 
i 

j ' 

CHARLESTON ~IA VESSEL WATER OIL: DIESEL 

! 
' 

CHARLESTON NIA UNKNOW 
WATER UNKNOWN OIL 

NSHEEN 

I M/VMAX98Fr OIL, FUEL: NO. 
CHARLESTON I 

MOTOR YACin' 
VESSEL WATER 

2·D 
i 
I 

CHARLESTON STRACHAN VESSEL WATER UNKNOWN OIL 

GASOLINE: 
CHARLESTON NIA VESSEL WATER AUTOMOTIVE 

I (UNLEADED) 

CHARLESTON ASH LEY MARINA VESSEL WATER 
OIL, FUEL: NO. 

2-D 

CHARLESTON NIA VESSEL WATER ! OIL, FUEL: NO. 
I 2-D 

CHARLESTON NIA VESSEL WATER 
OIL, MISC: 

MOTOR 

! 
CHARLESTON NIA VESSEL WATER OIL: DIESEL 

CHARLESTON NIA UNKNOW 
WATER UNKNO\\IN OIL 

N SHEEN 

·------



NRC Incident 
Reportil Thate Street 

439459 5129/1998 
ALUMAX 
FACILITY 

439208 .5/29/l 998 
CHARLESTON 

HARBOR 

COLUMBUS 

440046 61311998 
STREET 

TERMINALCOO 
PER RIVER 

i-------..~-· 

i ASHLEY 
440138 I 614/1998 MARINADOCK 

NUMBER T-94 

LOCKWOOD 
440849 61911998 DRIVEASHLEY 

MARINA 
COOPER RIVER 

441280 611111998 
I 

ALLIEDTERMIN 
AL 

LOCKWOOD 
441555 6/1411998 

DRIVESUP T-63 

442075 6/17/1998 
CHARLESTON 

HARBOR 

443422 612611998 
LOCKWOOD 

DRIVE 

PIERSlDE 
STREET/KORTH 

443449 612611998 SIDE OF PIER 
ZULU ATOLD 
NAVAL BASE 

L050 OSPREY 
445159 7/9/1998 

STPIER PAPA 

419323 1/11/1998 (null) 

.. 
COOPER 

423447 21711998 
RIVERDENTON 
SHrPY ARD PIER 

D 
-~-----

426157 2/2611998 
1500 

GREENLEAF ST 

426500 3/1/1998 CSX RAIL YARD 

428337 3/1511998 
861 

RIVERLA"ID DR 

42852() 3/17/1998 
HESS 

TERM JN AL 

Location County 

CHARLESTON 

CHARLESTON 

CHARLESTON 

CHARLESTOS 

CHARLESTON 

! 

Zone J RF/ Storm Water Effluem Evaluation Report Addendum 
Charleston Naval Complex. Charleston, SC 

Revision 0 
December 2002 

Suspected Type Of Medium 
City Responsible 

Incident Affected 
Material Name 

Company 

CHARLESTON NIA VESSEL WATER 
OIL BASED 

PAINT 

CHARLESTON ~IA 
UNKNOW 

WATER 
OIL. "FUEL: NO. 

N SHEEN 2-D 
d •••••• 

CHARLESTON ':{/A 
UNKNOW 

WATER UNKNOWN OIL 
N SHEEN 

... v 

CHARLESTON ~IA VESSEL WATER OIL: DlESEL 

OIL. FUEL: \"O. 
CHARLESTON .'<1A VESSEL WATER 

2-D 

CHARLESTON I CHARLESTON 
WHITE STACK 

VESSEL WATER OIL: DIESEL 
MARITIME 

I 

I P/C ll\~OV ATION 
CHARLESTON I CHARLESTON VI 

FlXED WATER OIL: DIESEL 
I . 
< 

' GASOl,JJ\E: 
CHARLESTON CHARLESTON ~IA VESSEL WATER I AUTOMOTIVE 

(UNLEADED) 
~----~-

CHARLESTON CHARLESTON 
Ml\" PATENT 

VESSEL WATER 
OIL, FUEL: 1\0. 

PENDING 2-D 

INCHCAPE 
CHARLESTON CHARLESTON 

SHIPPING SVS 
VESSEL WATER t:l'<'KNOWN OIL 

JET AJEL: JP-5 
CHARLESTON CHARLESTON USCGC DALLAS VESSEL WATER (KEROSENE. 

HEAVY) 

EASTERN 
CHARLESTON CHARLESTON DREDGING VESSEL WATER OIL: DIESEL 

CO:-.lSTRUC 

CHARLESTON CHARLESTON TURKISH NAVY VESSEL WATER 
OIL, FUEL: '.\O 

2-D 

CHARLESTON CHARLESTON 
ALLIED 

AXED WATER 
SODIUM 

TERMINALS INC HYDROXIDE 

CSX 
RAILROA 

NITROGEN 
CHARLESTON CHARLESTON TRANSPORT A TIO 

D 
WATER FERTERLIZER 

N SOLUTIO'.'< 

CHARLESTON CHARLESTON NIA UNKNOW 
WATER UNKNOWN OIL 

N SHEEN 

CHARLESTON CHAR 
UNICOMMGT 

VESSEL WATER SULFUR 
SERVICES 

5.23 



NRC Incident 
Report# Date Street 

CITY MINAOFF 
429371 3/20/1998 OF LOCKWOOD 

DR 

1500 429994 i 312711998 
GREENLEAF ST l 

i 
ALLIED DOCK I I CALLER 

429993 3/2711998 DIDNOTKNOW 
ADDRESS 

ORWATERWAY 

BRAVO 

430239 3/29/1998 PIERNAVAL 
WEAPO~S 

STATION 

431939 4/8/1998 CITY MARINA 

ASHLEY 
433028 4/1811998 MARINA33 

LOCKWOOD DR 

FUEL 

433163 4/1811998 PIERASHLEY 
MARINACHARL 

ESTON.SC 

OLD 
CHARLESTON 

433257 4/20/1998 NAVY 
BASEPIER 

ZULU 

COLUMBUS 
433720 4/221199!! STREETTERMIN 

AL DOCK 

! NORTH I 
433662 412211998 CHARLESTON 

TERMINAL 

f-OLLEY RIVER 

434315 412311998 AT OPENINGTO 
CHARLESTON 

' 
HARBOR 

FARMERS 

434870 4130/1998 COOP 
GRAINTERMIN 

AL 

MILE 
MARK.ERNO RT 

H 434856 .t/30/'1998 
CHARLESTON 
PORTAlITHORI I 

TY I i 

Location County 

CHARLESTON 

CHARLESTON 

! 

CHARLESTON 

CHARLESTON 

CHARLESTON 

Zone J RF/ Storm Water Effluellt Evaluation Repon Addendum 
Charleston Naval Complex, Charleston, SC 

Revision 0 
December 2002 

Suspected 
Type Of Medium City Responsible 
lnddent Affected Material Name 

Company 

UNKNOW 
CHARLESTON NIA 

N SHEEN 
WATER L'NK1'0WN OIL 

I 

ALUED MAR!r\E i 
CHARLESTON 

TERMINAL 
VESSEL WATER. ASPHALT 

CHARLESTON ALLIED DOCK FIXED WATER ASPHALT 

' 

CHARLESTON NIA 
UNKNOW 

WATER lJNKNO\VN OlL 
NSHEEN 

CHARLESTON 
SALMAONS 

VESSEL WATER 
HYDRAULIC 

DREDGING OIL 

CHARLESTON ! CHARLESTON NIA FIXED WATER UNK.."!OWN OIL 

GASOLINE: 
CHARLESTON CHARLESTON NIA VESSEL WATER AUTOMOTIYE 

(UNLEADED) 

•y .... ___ 

OIL, FUEL NO. 
CHARLESTON CHARLESTON NIA VESSEL WATER 

2-D 

UNKNOW 
CHARLESTON CHARLESTON NI:\ 

N SHEEN 
WATER UNKNOWN OIL 

MEDITERRANEA OIL, MISC: 
C!IARLESTON CHARLESTON VESSEL WATER 

f'SHIPPING LUBRICATI!\'G 

GASOLINE: 
CHARLF~'ITON CHARLESTON NIA 

I 
VESSEL WATER AUTOMOTrVE ' t 

(UNLEADED) 

CHARLESTON CHARLESTON NORTO LILLY VESSEL WATER 
O[L, FUEL: 1\0. 

2-D 

. ··-¥· 

' 
CHARLESTON CHARLESTON NIA VESSEL : WATER OIL, FUEL: 1'0 . 

6 

: I 

5.2..\ 

l 



NRC Incident 
Report# Date Street Location County 

ASHLEY RIVER 
/GROUP 418844 11811998 CHARLESTON 

CHARLESTON 
BASE 

~. 

DELTA 

462017 10/30/1998 
PIERNAVY 

CHARLESTON 
SHIPY AROCOO 

PER RIVER 

10/31/1998 
RILEY LIGHT 

462202 
MARINA 

CHARLESTON 

CHARLESTON 

462582 1113/1998 
HARBORENTR 

CHARLESTON 
ANCE 

CHANNEL 

WANDO RIVER ' 

462572 1113/1998 
I 

CHARLESTON 
HALSEYCANNO 

! NBOATYARD 

463362 l J/8/l 998 
l MILE EAST OF 

CHARLESTON 
FOLOYBEACH 

i 
BUZZARDS 

463250 11/9/1998 
ROAST 

CHARLESTON 
MARINASTONO 

RIVER 

465081 l l/2211998 196 TRADD ST. CHARLESTON 

UNDER BRIDGE 

465972 12/l/1998 
OF l5260N 

BERKELEY 
BANK OF 

HOOPERRNER 

PIER 
SIERRACOOPE 

466357 121411998 CHARLESTON 
R RIVE.ROLD 
NAVY BASE 

APROX.3 

468557 12117/1998 
MILES S. 

CHARLESTON 
BOUND INTO 

KIAWAH RIVER 

ALLIED DOCK I 
CALLER 

429993 3/27/1998 DIDNOT K."IOW CHARLESTON 
ADDRESS 

ORWATERWAY 

429994 3/2711998 1500 
CHARLESTON 

GREENLEAF ST 

428526 3117/1998 HESS 
CHARLESTON 

TERMINAL 

lime J RF/ Storm Water Ejflue/U Evaluatwn Report Addendum 
Charleston Naval Complex, Charleston, SC 

Revision 0 
December 2002 

Suspected Type or I Medium 
City Respormble 

i Incl dent 'Affttted Material Name 
Company 

l 

' I UNKNOW 
WATER UNKNOWN OIL CHARLESTON NIA I 

NSHEEN 

! 

! 

CHARLESTON EGYPTIAN NA VY VESSEL : WATER OIL. FUEL: NO. 
2-D 

I 
I 

CHARLESTON NIA 
UNKNOW' VEGETABLE 
N SHEEN i WATER OIL 

CHARLESTON EGYPTIAN NAVY VESSEL WATER (null) 

I 
I 

CHARLESTON '>/IA UNKNOW I w ATER 
N SHEEN 

OIL: DIESEL 

CHARLESTON 'I.IA 
UNKNOW j 

WATER UNKNOWNOlL 
N SHEEN 

i 

CHARLESTON NIA UNKNOW I w ATER 
N SHEEN 

UNKNO\VN OIL 

I 

CHARLESTON COSCO SHIPPING FIXED I WATER (null) 

i 

CHARLESTON TB POWELL UNKNOW I WATER OIL, FUEL: NO. 

' 
NSHEEN 2-D 

1 WATER 
US MARITIME ' UNKNOWN OIL CHARLESTON I VESSEL 
ADMINIOOT i 

I 

i 

CHARLESTON 
DOCK& MARINE : 

VESSEL WATER OIL: DIESEL 
CONSTRUCT CO • 

i 

I namber 
64 

= 

I 
CHARLESTON ALLIED DOCK AXED WATER ASPHALT 

CHARLESTON 
ALLIED MARINE · 

VESSEL WATER ASPHALT 
TERMINAL I 

CHARLESTON 
UNICOMMGT 

I VESSEL • WATER I SULFUR 
SERVICES 

i 



NRC Incident 
Report# Date Street Location County 

426500 31111998 CSX RAIL YARD CHARLESTON 

439459 512911998 
ALUMAX 

CHARLESTON 
FACJLITY 

426157 ' 212611998 
1500 

CHARLESTON 
' GREENLEAF ST I 

NRC Incident 
Report# Date 

Street IA.K:atinn County 

413263 1112511997 
2151 KINGS ST 

CHARLESTON 
EXT. 

413263 11/2511997 
2151 K!NGS ST 

CHARLESTON 
EXT. 

413263 I 112511997 
2151 KINGS ST 

CHARLESTON 
EXT. 

.,,__",_ 

413263 1112511997 
2151 KINGS ST 

CHARLESTON 
EXT 

·-
413263 1112511997 

2151 KINGS ST 
CHARLESTON 

EXT. 

1500 

402795 91911997 
GREENLEAF 

CHARLESTON 
STAT FUEL 

DOCK 

395490 711711997 
4500LEEDS 

CHARLESTON 
>----· 

AVE 

395490 7/17/1997 4500 LEEDS 
CHARLESTON 

AVE 
ATLANTIC 

374717 1/2911997 GENERALCONT CHARLESTON 
AINER 

2700 BENNEIT 376057 2/10/1997 
YARD RD. 

CHARLESTON 

DEYTENS I 

376268 2111/1997 DRYDOCK CHARLESTON 
#STI!IRD A VE. 

NORIBBOUND 
HWY 17 

412920 11/2311997 
FROMINTERST 

CHARLESTON 
ATE 95 EXIT JJ 
TOCHARLESTO 

N 

415002 l 112411997 i 900 SAVAGE RD CHARLESTON 
l 

lime J RF/ Ston11 Water Effiuent Evaluation Repon Addendum 
Charleston Naval Complex, Charleston, SC 

Revision 0 
December 2002 

Suspected Type Or Medium City Responsible 
Ind dent Affeded 

Material :Sa~ 
Company 

CSX 
RAILROA 

NITROGEN 
CHARLESTON TRANSPORT A TIO 

D 
WATER FERTERLIZER 

N SOLUTION 

CHARLESTO:": NIA VESSEL WATER 
OJL BASED 

PAINT 

CHARLESTO" 
ALLIED 

FIXED WATER 
SODIUM 

TERMINALS 11\C HYDROXIDE 

····~ 
.. ~~ 

Suspected 
Type Of Medium 

City Responsible 
Incident Affected 

Material Name 
Company 

CHARLEST0'.'1 
ALBRIGHT AND 

FIXED AIR 
CHLO RO BENZ 

WILSON AMER. ENE 

CHARLESTO"I 
ALBRIGHT AND 

FIXED AIR 
ErnYL 

WILSON AMER. CHLORIDE 

CHARLESTON 
ALBRIGHT A~'D 

FIXED AIR 
E1HYLENE 

WILSON AMER. 
I 

OXIDE 

CHARLESTO~ 
ALBRIGHT AND 

FIXED AIR 
METI!YL 

WILSON AMER CHLORIDE 

CHARLEST0'.'1 
ALBRIGHT A1'1) 

FIXED AIR 
PROPYLENE 

WILSON AMER OXIDE 

CHARLESTON 
ALLIED FIXED LAND 

OIL. FUEL: NO. 
TERMINALS NC 2-D 

·····~-

CUMMINS 
CHARLESTON FIXED LAND 

OIL FUEL: NO. 
ENGINE CO 2-D 

CHARLESTON 
CUMMINS 

FIXED LAND 
OIL.MISC: 

ENGINE CO MOTOR 

MAKHTESHIM AZINPHOS· CHARLESTON FIXED LAND 
CHEMICAL METI!YL 

CSX 
RAILROA 

CHARLESTON TRANSPORTATIO 
D 

LAND OIL: DlE.'iEL 
N 

BRYAN OIL CHARLESTON 
COMPANY 

MOBILE LAND OIL: DIESEL 

CHARLESTON NIA MOBILE LAND UNKNOWN OIL 

CHARLESTON 
SC ELECTRIC 

FIXED LAND (null) 
AND GAS 

5 26 



NRC Incident 
Report# Date Street 

5862 NORTI! 
416419 l2/18/1997 RHETf---TI!IS 

rs A DRILL---

38448::! 4/21/1997 MILEPOST:A380 

S.PA NORTH 
398893 8/9/1997 CHARLESTONP 

IER #3 

405143 t 912611997 
HWY41 AT 

HWY33 
' 

384439 4121/1997 
WANDO 

TERMINAL 

WANDO 
384439 4/21/1997 

TERMINAL 

WANDO 
384439 4!2111997 

TERMINAL 

CONSTRUCTIO 

397309 7/3011997 
N 

, SITECHARLEST 
ON AQUARIUM 

COOPER RIVER, 
397295 7/30/1997 JVOOLDNAVY 

BASE 

397569 713111997 
4201 MEETI!\G 

ST 

ASHLEY 
398513 8f7/1997 RfVERUSCG 

PEIR 

COLUMBUS 

400670 812311997 ~'TREETPORT 

AUTHORITY 
DOCK 

·-
861 

RfVERLAND 
40114..t 812711997 DRAROUND 

TifEMARINA 
DOCKS 

CHARLESTON 
401908 912/1997 NAVAL 

BASEPlER PP 

Location County 

CHARLESTON 

' 

Zrme J RF/ Srorm Water Effluem Evaluation Report Addendum 
Charleston Naval Complex. Charleston. SC 

Revision 0 
December 2002 

Suspected 
Type Of Medium City Resµonsible 
Incident Affected Material Name 

Company 

DEFENSE 
CHARLESTON LOGISTIC PIPELINE LAND JET FlTEL: JP-8 

AGENCY 

RAIL.ROA RAIL 
CHARLESTON 

1 
CHARLESTON NIA ! REPOR (null) 

D : T(N/Al 

UNKNO NAPHTIIA. 
CHARLESTON CHARLESTON VESSELS AGENT I VESSEL 

WN AROMATlC 
i 

CHARLESTON CHARLESTON 
FLEET 

MOBILE 
UNKNO 

(null) 
TRANSPORT WN 

i 

I ACIDIC 
ORGA.'l'lCS ( 

CHARLESTON CHARLESTON CONTERM VESSEL 
IUNKNO 

CORROSIVE 
WN 

LIQUID UN 
3265) 

FL.\f\.1MABLE 

UNKNO LIQUID 
CHARLESTON CHARLESTON CONTERM VESSEL 

\'lN (ESSB'TL.\L 
OIL OF LEMON 

PEELS UN) 

SUSTITUTE 

UNKNO 
NITilOTIIUNOL 

CHARLESTON CHARLESTON i CONTE RM VESSEL PESTIS!DE 
WN 

IDINOCAP 
XYLENE EN 

..• 

CHARLESTON CHARLESTON NIA UNKNOW 
WATER U~K."0\'.'N 

N SHEEN MATERIAL 

UNKNOW 
CHARLESTON CHARLESTON NIA 

N SHEEN 
WATER Ul\KNOWN OlL 

CHARLESTON CHARLESTON 
CSX 

FIXED WATER 
OIL, Fl"EL NO. 

NTERMODAL 2-D 

USCGC KEY HYDRAULIC CHARLESTON CHARLESTON 
LARGO 

VESSEL WATER 
OIL 

CHARLESTON CHARLESTON 
MCALLISTER 

VESSEL WATER Ul\KNOWN OJL TOWING 

UNKNOW 
CHARLESTON CHARLESTON NIA 

N SHEEN 
WATER Ul\KNOWN OTL 

USCG-USCGC 
CHARLESTON CHARLESTON 

DALLAS 
I 

VE..SSEL WATER OlL: DIESEL 

-

5.27 



NRC Incident 
Report# Date Street Location County 

l7UX:KWOOD 

402603 9n11997 DRIVECHARLE 
CHARLESTON 

STON CITY 
MARINA 

ASHLEY 
402702 9n/1997 CHARLESTON 

: MARL'\/ A 

........... 

402640 918/1997 
HESS 

CHARLESTON 
TERMINAL 

CHARLESTON 
COLUMBUS 

404154 9/1 &/1997 CREEKTERM!N CHARLESTON 
AL 700EAST 

BAY ST 

WADMALAY 

404241 9/1911997 
RIVERICW 

CHARLESTON 
NEAR YOUNGS 

ISLAND 

405099 912511997 ! 35 CHURCH ST CHARLESTON 

; UNION PIER 
405405 9126/1997 

TERMNAL 
CHARLESTON 

BUOY 23, 

406469 1on11997 
WANDO 

CHARLESTON 
RlVERCHARLE 
STON HARBOR 

407127 10/12/1997 
17WOKWOOD 

CHARLESTON 
DR 

408341 10/21/1997 
RIPLEY LIGHT 

CH..\RLESTON 
MARINA 

388679 5/2611997 
ASHLEY 

CHARLESTON 
MARINA 

OUTER 

388655 5/26119'17 
DOCK CITY 

CR.\RLF.sTON 
MARINALOCK 

WOOD DR 

388993 512811997 
33 UX:KWOOD 

CHARLESTON 
DR 

389144 5/29/1997 • 33 UX:KWOOD 
CHARLESTON 

DR 

WANDO 
389505 5/3\/19'17 RIVERDRUM CHARLESTON 

ISLAND 

389516 61211997 
CG PIERGROUP 

CH.-\RLESTON 
CHARLESTON 

Zone J RF/ Storm Water Effeuem Evaluation Report Addendum 
Charleston Naval Complex, Charleston, SC 

Revision 0 
December 2002 

··-
Suspected Type Of Medium 

City Rcqionsible Incident Affected Material Name 
Company 

GASOLINE: 
CHARLES1DN P/C PHEREBlE II VESSEL WATER AUTOMOTIVE 

(UNLEADED) 

I 

P/CNAUGHTY I GASOLINE: 
CHARLESTON VESSEL WATER AUTOMOTIVE 

BOUY 
(UNLEADED) 

CHARLESTON PREMUDA VESSEL WATER 
OIL, FUEL: NO. 

6 

CHARLESTON NIA UNKNOW · WATER 
N SHEEN 

CREOSOTE 

CHARLESTON NIA UNKNOW 
WATER OIL: DIESEL 

N SHEEN 

SCELECfRIC 
OIL, MISC: 

CHARLESTON 
AJ\DGAS 

FIXED WATER TRANSFORME 
R 

UNKNOW 
CHARLESTON NIA 

N SHEEN 
WATER UNKNOWN OIL 

CHARLESTON NIA UNKNOW 
WATER UNKNOWN OIL 

N SHEEN 

CHARLESTON PICPELLOGO FIXED WATER OIL: DIESEL 

CHARLES1DN NIA UNKNOW 
WATER UNKNOWN OIL 

N SHEEN 

CHARLESTON P/C KNOT TIDE VESSEL WATER OIL: DIESEL 

CHARLESTON MJVGRYPHON VESSEL WATER WASTE OIL 

CHARLESTON ASHLEY MARINA VESSEL WATER 
OIL, FUEL: NO. 

2-D 

CHARLESTON PIC FAST LANCE VESSEL WATER 
OIL, FUEL: NO. 

2-D 

UNKNOW 
CHARLES1DN NIA WATER UNKNOWN OIL 

N SHEEN 

CHARLESTON NIA UNKNOW 
WATER OIL: DIESEL 

NSHEEN 

-

5.28 



NRC Incident 
Report# Date Sereet Location County 

SAL'\10N 
MARINE 

l SERVICE1884 
390022 ! 61511991 HERBERT CHARLESTON 

' STREETCHARL 
ESTON, SC 

29-l-05 

390786 6/11/1997 
33 LOCKWOOD 

CHARLESTON 
DRSLIP II Tl 13 

COLUMBUS ST 
391688 6/1811997 TERMNALBER CHARLESTON 

TH t 

391946 6/18/1997 
COLlMBUS 

CHARLESTON ' STREET PIER 

3942&4 7!8/1997 
OLD NAVAL 

CHARLESTON B;SE 

394400 719/1997 
33 LOCKWOOD 

CHARLESTON 
DR 

BUOY 22, 
394999 7/l.t/1997 CHARLESTON CHARLESTON 

HBR 

395610 7/1811997 
33 LOCKWOOD 

CHARLESTON DRIVE 

ASHLEY 
395713 7/19/1997 MARINAT CHARLESTON 

DOCKSLIP63 

ALLIED 
396077 712211997 TERMl"ALSOIL CHARLESTON 

TERMINALS 

DETYNS 
396712 7!25/1997 SHIPY ARDP!ER ' CHARLESTON 

D 

56ASHLEY 
396765 712611997 POINTDRBOAT CHARLESTON 

LAUNCH AREA 

JOO WEST 
STEWART 

378150 2!2611997 STPARKING CHARLESTON 
SPOT#? ON 
THEAPRON 

USCG BASE 
; 

378119 212611997 CHARLESTON! CHARLESTON 
96TRADIJ ST 

UPPER END OF 
37976f:i 3/11/1997 SHIPY ARDRIVE CHARLESTON 

R 

ANCHORAGEO 
FFOF 

380258 3/1411997 REBELION CHARLESTON 
REACHNEAR 

BUOY#22 

lime J RF/ Storm "ater Effluent Evaluation Repon Addendum 
Charleston Naval Complex, Charleston, SC 

Revision 0 
December 2002 

Suspeded Type Of Medium City Rcsponsibk 
Incident Affected 

Material Name 
Company 

GRE.\ T LAKES HYDRAULIC 
CHARLESTON VESSEL WATER 

DREDGE & IXICK OIL 

CHARLESTON P/C HAT TRICK VESSEL WATER 
OIL. FUEL: NO. 

2-D 

UNKNOW 
CHARLESTON N/A 

N SHEEN 
WATER UNKNOWN OIL 

CHARLESTON 
NORTON-LILY 

VESSEL WATER 
HYDRAULIC 

INTERNATIONAL OIL 

CHARLESTON 
L'.SCGC 

VESSEL WATER UNKNOWN OIL 
GALLATlN 

CHARLESTON NIA VESSEL WATER 
Ofl. FUEL: NO 

2-D 

USCGC HYDRAULIC 
CHARLESTON 

MA.DRONA 
VESSEL WATER 

OIL 

CHARLESTOC'\ NIA 
UNKNOW 

WATER UNKNOWN OIL 
N SHEEN 

P/C CA.PTAlN'S OIL. RJEL: NO. 
CHARLESTON 

LADY 
VF~5SEL WATER 

2-D 

COLONIAL OIL 
CHARLESTON co FIXED WATER OIL: DIESEL 

DY~tMARll\E 
CHARLESTON VESSEL WATER WASTE OIL 

SERVICES 

RIPLEY LIGHT UNKNOW HYDRAULIC 
CHARLESTON 

~IARINA N SHEEN 
WATER 

OIL 

HYDRAULIC 
CHARLESTON USAF FIXED WATER 

OIL 

CHARLESTON NIA 
UNKNOW 

WATER OIL: DIESEL 
N SHEEN 

MARINEX 
HYDRAULIC 

CHARLESTON CO~STRUCTIO~ FIXED WATER 
OIL co. 

WASTE OIL: 
MIY EAGLE I BILGE 

CHARLESTON 
(3-S-OfT){US) 

VESSEL WATER 
WATER/OILY 

MIXTIJRE 

5.29 



NRC ' loci dent 
Report# i Dalt 

Street IM:ation County 

382109 
i 

Jr.:>&1997 
56ASHLEY 

CHARLESTON 
POINT DR 

WEST OF 
382077 3/3<.111997 WAPPOOCUT CHARLESTON 

BRIDGE 
4 ~ILES EAST 

OF 
38.?564 ..lt:'vl99- THECHARLEST i CHARLESTON 

OWN SEA 
I BUOY 

•·· 

385066 41261199~ 
2044 WAPPOO 

CHARLESTON 
HALL RD . I 

i 

I 1500 
385345 -l/2:&'1997 

GREENLEAF ST 
CHARLESTOl'i 

386334 5171199- UNION PEIR 
CHARLESTON 

TERM TN AL 

!CW BETWEEN 

387452 51l6/l99~ 
SULLIV AN'SISL 

CHARLESTON 
AND Al\D ISLE 

OF PALMS 

387628 I 51!"711997 "D"DOCK CHARLESTON 

I i 

387703 
I 

5/1811997 ASHLEY RIVER CHARLESTON 

33LOCKWOOD 
. 
J 

387811 i 5i!9/199~ DRIVEATT CHARLESTON 
I DOCK 
I 

220CONCORD 
388246 5/2:.:Yl997 STP ASSENGER CHARLESTON 

i TERMINAL 

I 

ASHLEY RIVER 
MAR!NAASHLE 

388824 5!2411997 y CHARLESTON 
RIVERMM:NON 

E I 

' 
372274 I l/$/1991 1500 

CHARLESTON 
GREENLEAF ST 

I 

372272 l/Sfl99i 
ALLIED 

CHARLESTON 
TERMINALS 

373596 1119/1997 
COAL RIVER 

CHARLESTON 
TERMINAL 

CHARLESTON 

373717 1/20/1997 
HARBOR NEXT 

CHARLESTON 
TO PATRIOTS 

POINT 

374319 lfl:S/1997 DETYNES 
CHARLESTON 

SHIPYARD 
DENTYENES 

376945 .YI7tl997 SHIPY ARDSPIE CHARLESTON 
RD 

Z.011e J RF! Swrm Water EjflU£llt Evaluation Repon Addendum 
Charleston Naval Complex, Charleston, SC 

Revision 0 
December 2002 

Suspected Type Of Medium 
City Responsible 

Incident Affected Material Name 
Company 

CHARLESTON 
RIPLEY LIGHT 

FIXED WATER 
HYDRAULIC 

MARINA OIL 

UNKNOW 
CHARLESTON NIA 

N SHEEN 
WATER UNKNOWN OIL 

MERCHANT : 
CHARLESTON 

PRINCE 
VESSEL WATER WASTE OIL 

I 

CHARLESTON PICGENESIS I VESSEL WATER UNKNOWN OIL 

ALLIED l 
CHARLESTON 

TER.\IINALS INC 
FIXED WATER WASTE OIL 

CHARLESTON 
S.C. STATE PORT 

FIXED WATER 
HYDRAULIC 

ALTHORITY OIL 
··-~.~ 

) 

CHARLESTON NIA 
L'NKNOW 

WATER' L'NKNOWN OIL 
N SHEEN 

CHARLESTON NIA l:NKNOW 
WATER UNKNO\VN OIL 

N SHEEN 

CHARLl'-'>TON 
ML:SICMAN& 

VESSEL WATER 
OIL FUEL: NO. 

HONEST LE rv 2-D 

CHARLESTON PIC LADY R VESSEL WATER OIL: DIESEL 

UNKNOW 
CHARLESTON NIA WATER UNKNO\\IN Q[L 

N SHEEN 

OIL, R;EL NO. 
CHARLESTON NIA VESSEL WATER 

2-D 

CHARLESTON 
ALLIED 

FIXED WATER 
CAUSTIC 

TER.,.UNALS INC SODA 

CHARLESTON 
ALLIED 

FIXED WATER 
CAUSTIC 

CHEMICALS SODA 

CHARLESTON MN BJORN VESSEL WATER 
OIL, FUEL: NO. 

2-D 

CHARLESTON NIA UNKNOW 
WATER UNKNOWN OIL 

N SHEEN 

! 
CHARLESTON NIA UNKNOW 

WATER ~~~~ N SHEEN 

CHARLESTON NIA VESSEL WATER OIL: DIESEL 

5.30 



NRC Incident 
Report# Date 

Street Location County 

DETYENS SHIP 
3769"4 211711997 YARDPIER CHARLESTON 

DELTA 

NEWCOR 
37750-t :V:l/1997 SLIPCOOPER BERKELEY 

RIVER 

CHARLESTON 

409'77[ !{)':;;II 997 HARBOR 
CHARLESTON 

NEAR CRAB 
BANK 

CHARLESTON 

410-l-01 11 611997 
NAVAL 

CHARLESTON 
BASEENTIRE 

WATERFRONT 

411571 11 i.t/1997 
ASHLEY 

CHARLESTON 
MARINA 

"1ARKCLARK 

412223 1 l 1911997 
EXPRESSWAY 

CHARLESTON 
ATVIRGINIA 

AVENUE 

MKR 211 
STONO 

412939 l L:J/1997 RIVERIN~f CHARLESTON 
SOtrrnOF 

ELLETS CLI 

414-H I 1::. u1997 BUSHY PARK BERKELEY 

.-'\SHELY RI\'ER 
415460 12 611997 MARINA33 CHARLESTON 

LOCKWOOD DR 

GOOSE CREEK 

415().Ui J::.'911997 
ADJACENT 

BERKELEY 
TOBUSHY 

PARK 

415038 1::. 911997 NEAR LIGHT 99 CHARLESTON 

196TRADD 
415347 i::. 11/1997 STREETBASE CHARLESTON 

PlER 

CHARLBSTON 
COLUMBUS 

404154 9/1811997 CREEKTERMN CHARLESTON 
AL 700EAST 

BAY ST 

37227~ J 5/1997 
1500 

CHARLESTON 
GREENLEAF ST 

37:!272 1 j/)997 ALLIED 
CHARLESTON 

TERMINALS 
~·---·· 

'Zeme J RF/ Storm Water Effluent Evaluation Report Adden.dum 
Cluirleston Naval Complex, Charleston, SC 

Revision 0 
December 2002 

Suspected 
Type Of Medium 

City Respolliible 
Incident Affected Material Name 

Company 

OlL, FUEL: NO. 
CHARLESTON EGYPTIA'.\ NAVY VESSEL WATER 

2-D 

WHITEST ACK HYDRAt:uc 
CHARLESTOS 

MARITIME 
VESSEL WATER 

OIL 

CHARLESTOS 1'1.-\ 
l~KNOW 

WATER UNKNOWNO!L 
S SHEEN 

i 

CHARLESTO:\ NIA 
!_.~KNOW 

WAIBR UNKNOWN OIL 
l'\SHEEN 

CHARLESTON 
i l~KNOW 

WATER OIL: DIESEL NI.-\ 
'.\SHEEN 

CHARLESTO'.\ 1' .-\ '.fOBILE WATER KEROSENE 

UNKNOWN OIL I l'NKNOW 
CHARLESTON N -\ 

NSHEEN 
WATER 

DETYENS 
CHARLESTO:"\ MARNE VESSEL WATER OIL: DIESEL 

INDUSTRIES 

OIL, FUEL: NO. 
CHARLESTON N1A VESSEL WATER 

2-D 

CHARLESTON 
USCG-UCGC 

VESSEL WATER OIL: DIESEL 
RAMBLER 

CHARLESTON 
USCG USCGC 

VESSEL WATER OIL: DIESEL 
RAMBLER 

USCG-CSCGC OIL.MISC: 
CHARLESTON 

RAMBLER 
VESSEL WATER 

LVBRICA TING , 

number 69 
= 

UNKNOW 
CHARLESTON NIA WATER CREOSOTE 

N SHEEN 

CHARLESTON 
ALLIED 

FIXED WATER 
CAUSTIC 

TERMll'ALS INC SODA 

CHARLESTON 
ALLIED 

FIXED WATER 
CAUSTIC 

CHEMICALS SODA 

5.31 



NRC Incident l 
Report# Date 

Street ! Location County 

I 
2151 KING I 

I 

3.53867 7/29/1996 
STREET I CHARLESTON 

I EXT.ON THE 
I ASHLEY RIVER 

NORTI-1 
343839 512511996 CHARLESTON CHARLESTON 

SPA TERMINAL 

365266 10/22/1996 2204 RICH ST CHARLESTON 

1643-B 
365549 10/25/[996 SAVAf\.'l'AH : CHARLESTON 

HIGHWAY 

SMILEGAS 1 
365638 l0/25/1996 STA TlONDOGW CHARLESTON 

OODRD&HWY 
61 ' 

CSX RAIL 
340226 5nll996 

YARD 
CHARLESTON 

1801 
3466[2 6/J l/1996 SHIPY ARDCRE CHARLESTON 

EKRD 
···-

WAMPLER 

347592 611711996 DR NEAR 
CHARLESTON 

JAMES ISLAND 
YACHTCLUB 

350745 7nfl996 ~S RAIL YARD CHARLESTON 

'--------•-

334457 412/1996 2200RICHST CHARLESTON 

OLTRANTO 
BLVD 

359145 8/3 l/1996 
ANDEAGLE 

CHARLESTON 

LANDING 

B FERRY RD 
BEFORE 

364695 10/1711996 MARKCLARK CHARLESTON 
(l526 

INTERCHANGE) 

320280 1116/1996 (null) CHARLESTON 

320284 111611996 (null) CHARLESTON 

353881 7!29/1996 
1801 MILL.FORD 

CHARLESTON 
ST 

354579 8/211996 
IOOOJUNEAU 

CHARLESTON 
ROAD 

7.A'.me J RF/ Stomi Wacer Ejfiue111 Evaluation Report Addendum 
Charleston Naval Complex, Charleston, SC 

Revision 0 
December 2002 

Suspected 
Type Of Medium Ciq' Responsible 
Incident Affected 

Material Name 
Company 

ALBRIGHT& 
CHARLESTO\ WILSON UNKNOW 

AIR PHOSPHORUS 

I AMERICA 
NSHEEN 

! 

M!YEVER HYDROGEN 
CHARL.E!.10'\ 

ROYAL 
FIXED AIR 

CHLORIDE 

CHARLESTO\ 
NORFOLK RAILROA 

LAND PAINT 
SOUTiiERN D 

DRY CLEAN USA PERCHLOROET 
CHARLESTO'\ 

COASTAL 
FIXED LAND 

HY LENE 

GASOLINE: 
CHARLE..'IT'O\ 

SMILE GAS 
FIXED LAND AUTOMOTIVE 

I STATION 
(UNLEADED) i 

I HYDRAZINE 

CHARLESTO"' I BAYER CORP FIXED LAND AQUEOUS 
SOLUTION 

I OIL, FUEL: NO 
CHARLESTO\ R>STER WEELER FIXED LAND 

2-D 

I 
CHARLESTO\ 'r'IA 

: CNKNOW I 
LAND 

UNKNOV.'N 
N SHEEN MATERIAL 

RAIL.ROA 
VANILUN 

CHARLEST'O\ \IA LAND BLACK 
I D 

LIQUOR 

DIALL YLDIME 

CHARL.ESTO'\ 
NORFOLK RAILROA 

LAND 
THYLAMMONt 

SOUTHERN D UM CHORIDE 
MONOMER 

RAIL 
RAILROA 

CHARLESTO'\ NIA 
D 

REPOR (null) 
T(N/A) 

UNKNO OIL, FUEL: NO. CHARLESTO\ NIA MOBILE 
WN 2-D 

UNKNO ISOPHORONE 
CHARlESJ'O'\ NIA VESSEL 

WN 
DLLSOCYANA 

TE 

STRACHAN UNKNO 
ISOPHORONE 

Cll.\RLESTO\ 
SHIPPING 

VESSEL 
WN 

DLLSOCYANA 
TE 

CHARLEST0:-0 
SHIPYARD RIVER 

AXED WATER ASPHALT 
COALTERML 

CHARI.ESTO'\ NIA 
UNKNOW 

WATER UNKNOWN OIL 
N SHEEN 

····-

I 
I 
I 

. 

I 

I 

l 



NRC Incident 
Report# Date 

Street Location Cowity 

354915 815/1996 
33UX:KWOOD 

CHARLESTON 
DR 

ENTRANCE TO 
356788 8/1411996 CHARLESTONH CHARLESTON 

ARBOR 

358391 812611996 WAl"OORIVER CHARLESTON 

358853 8/29/1996 
NAVAL 

CHARLESTON 
WEAPOJ"S STA 

NAVAL 

358832 8/29/1996 
\\'EAPONS 

CHARLESTON 
ST A TIONGOOS 

ECREEK 
ASHLEY 

360057 9/4/1996 
MAIHNA33 

CHARLESTON 
LOCKWOOD 

BLVD .. 

360276 91511996 
MARKER 25 

CHARLESTON 
STONO RIVER 

360188 9nt1996 RIPLEY LIGHT 
CHARLESTON 

MARINA 

861 

360393 919/1996 
RIYERLAND 

CHARLESTON 
DR COOPER 

RIVER 
ASHLEY 

364729 10!6/l 996 
MARINE33 

CHARLESTON 
: LOCKWOOD 

BLVD 

i 
364659 l0/l6/t9% 106 MAIN ROAD CHARLESTON 

1500 

365372 10/23/1996 
GREENLEAF 

CHARLESTON 
SlMARINE 
FACILITY 

COOPER 
339996 516/1996 RfVERFTOF CHARLESTON 

LAURENS ST 

COOPER RIVER 
340250 518/1996 BRIDGEEAST CHARLESTON 

SPAN 
·-· 

ASHLEY 

343905 sn611996 MARINA33 
CHARLESTON 

LOCKWOOD 
DRIVE 

344ll9 5/28/1996 
331..0CKWOOD 

CHARLESTON 
OR 

!'!AVAL 
WEAPONS 

344753 )131/199() STAT!ONPIER BERKELEY 
BRAVOCOOPER 

RfVER 

:lone J RF/ Stom1 Water Ejjlueiu Evaluatio11 Report Addendum 
Charleston A'aval Complex, Charleston, SC 

Revision 0 
December 2002 

Suspectttl. 
Type Of Medium 

City Respon.>ible 
Incident Affected 

Material Name 
Company 

CHARLESTON NIA 
UNKNOW 

WATER 
UNKNOWN 

: N SHEEN MATERIAL 

CHARLESTON FNCAPTNHA.'.'i VESSEL WATER OIL DCESEL 

CHARLESTON -:-:.IA VESSEL WATER OIL: DIESEL 

CHARLESTON USS O'BANNON 
I 

VESSEL WATER OIL: DIESEL 

CHARLESTON 
coLO-.;JAL OIL 

VESSEL WATER OIL: DIESEL 
lNDL"STRTES 

-~ 

CHARLESTON -.;1A VESSEL WATER OIL: DIESEL 

CHARLESTON "IA 
L'NKNOW 

WATER OIL: DIESEL 
"SHEEN 

CHARLESTON -.;JA VESSEL WATER OIL: DIESEL 

CHARLESTON "IA 
UNKNOW 

WATER OIL: DIESEL 
N SHEEN 

CHARLESTON VA VESSEL WATER OIL: DIESEL 

: 

I GASOLINE: 
CHARLESTON 

PAl\'TRY GAS 
FIXED WATER AUTOMOTIVE 

STATION 
(UNLEADED) 

CHARLESTON 
ALLIED 

FIXED WATER OTHER OIL TER.'vf!NAL 

··~~ 

WHITEST ACK OIL, MISC: 
CHARLESTON VESSEL WATER 

TOWING LUBRICA Tll'iG 

CHARLESTON "IA 
i UNKNOW 

N SHEEN 
WATER UNKNOWN OIL 

CHARLESTON N/A 
UNKNOW 

WATER UNKNOWN OIL 
N SHEEN 

! 

CHARLESTON "'A 
I UNKNOW 

WATER UNKNOWN OIL 
N SHEEN 

USS SANTA 
CHARLESTON 

BARBERA 
VF.SS EL WATER OTHER OIL 

i 

5.33 



l'<!"RC Incident 
Report# Date Street Location County 

344973 61311996 
33LOCKWOOD 

CHARLESTON 
DR 

345479 6/S/l 996 
ASHLEY 

CHARLESTON I MARINA I 

BENNETf 3-t5869 6/6/1996 CHARLESTON 
YARD 

BENSAWYER 
346628 6/1211996 

BRIDGE!CW 
CHARLESTON 

34731 l 6/15/19% 
33 LOCKWOOD 

CHARLESTON 
DR 

56ASHLEY 

347745 6118/l996 
POINT 

CHARLESTON 

I i 
DRCENTER OF 

1 MARINA 
; 

348l!O 6/20/1996 
S6ASHLEY 

CHARLESTON 
I POINT DR 

348554 612311996 
l96TRADD 

CHARLESTON 
STREET 

.~ .. 

NAVAL 
WEAPONS 

353058 712311996 
ST A TJONCHAR 

CHARLESTON 
LESTONWHARF 
ALPHA/BERTH 

ALPHA l 
····-·····-

NAVAL 

353550 7/26/1996 
WEAPONS 

DORCHESTER 
ST A TIONPIER 

BRAVO 

COLUMBl.JSST 
320205 1/16119% TERM IN ALE. CHARLESTON 

BAY ST 
~'~·-··w~·--

N. 
CHARLESTON 

320315 1116/1996 TERMINAL, BIR CHARLESTON 
TH3,0NTHE 

COOPERRIVER 

ASHLEY 
321386 1121119% RIVERNEAR CHARLESTON 

CITY MARINA 

CHARLESTON 
324411 21611996 PORT CHARLESTON 

OFFICEPIER R 

FPO-AP 

326069 211411996 
96657NAVAL 

CHARLESTON 
l i 

BASEPIER: 
I ZULU 

! 328003 212611996 CLOTER CREEK CHARLESTON 

329!]7 31211996 COOPER RIVER CHARLESTON 

Zone J RF! Storm Water Effluent Emlua;;on Report Addendum 
Charleston Naval Complex:, Charleston, SC 

Revision 0 
December 2002 

Suspected Type Of Medium City Responsible 
Incidem Afieeted Material Name 

Company 

CHARLESTON NIA 
UNKNOW 

WATER UNKNOWN OIL N SHEE~ 

CHARLESTON NIA VESSEL i WATER OIL: DIESEL 

CSX 
RAILRO~. OIL, FUEL: NO. 

CHARLESTON TRANSPORTATJO WATER 
N 

D 2-D 

SC DEPT OF i HYDRAULIC 
CHARLESTON TRANSPORT A TIO VESSEL WATER 

OIL 
N 

CHARLESTON NIA 
UNKNov.· 

WATER UNKNOWN OIL 
N SHEP' 

I 

CHARLESTON NIA UNKNO\\ 
WATER UNKNOWN OIL 

N SHEE"-

CHARLESTON 
RIPLEY LIGHT UNKNO\\ 

WATER i UNKNOWN OIL 
MARINA NSHEE"-

CHARLESTON 
USCGC 

VESSEL WATER OIL: DIESEL 
METOMPKIN 

CHARLESTON 
USS LEYTE GULF 

VESSEL WATER OIL: DIESEL 
(CG-55) 

CHARLESTON NIA UNKNOW 
WATER UNKN'OWN OIL 

N SHEE'\ 

UNKNO\\ 
CHARLESTON NIA 

N SHEE"-' 
WATER UNKNOWN OIL 

HYDRAULIC 
CHARLESTON NIA VESSEL WATER 

OIL 

UNKNOW 
CHARLESTON NIA WATER UNKNOWNOlL 

N SHEE_' 

NOAA-MALCOM HYDRAULIC 
CHARLESTON 

BALDRIDGE 
VESSEL WATER 

OIL 

CHARLESTON 
USN-USS FRANK 

VESSEL WATER 
Oil., FUEL: NO. 

CABLE 2-D 

CHARLESTON NIA 

I VESSEL I w AIB: 
UNKNOWN OIL 

CHARLESTON NIA 
UNKNOWN 
MATERIAL 

5.34 

I 



.. 

NRC Incident 
Report# Date 

329237 3/4/1996 

329613 315119% 

330072 3nll996 

3299tl 3ml996 

329937 31711996 

330373 3/l l/1996 

331574 3/J6/J996 

333731 3/281!996 

338041 4/24/l996 

338585 4/27/1996 

319240 ln/1996 

319569 lf91l996 

320150 1/1511996 

320277 1/16/1996 

Strttt Location County 

196TRADD 
CHARLESTON 

STREET 

COLCMBUSST 
CHARLESTON 

TERMINAL 

33 LOCKWOOD 
CHARLESTON 

DR 

ASHLEY RIVER CHARLESTON 

ASHLEY 
RIVERI05 CHARLESTON 

BROSWELLST 

1500 
CHARLESTON 

GREE:"ILEAF ST 

Ml\" BAY BAR 
KAlRlPLEY i 

Zone J RF/ Storm Water Effluem Evaluation Repon Addendum 
Charleston Naval Complex. Charlesto11, SC 

Revision 0 
December 2002 

Suspected 
Type Of Medium City Responsible 
Incident Affected 

Material Name 
Company 

CHARLESTON 
USCGC 

VESSEL WATER WASTE OIL 
METOMPKIN 

CHARLESTON 
INCHCAPE 

VESSEL WATER 
OIL, FUEL ~O. 

SHIPPING 6 

CHARLESTON NIA 
UNKNOW 

WATER OfL: DIESEL 
N SHEEN 

CHARLESTON UNKNOWN VESSEL WATER OIL: DIESEL 

SOlTfHERN 
CHARLESTON DREDGlNGCO VESSEL WATER OIL: DIESEL 

INC 

CHARLESTON 
ALLIED 

FT.XED WATER ASPHALT 
TERMINALS INC 

LAKE '.\1ARINA I CHARLESTON ! CHARLESTON NIA VESSEL WATER OIL: DIESEL 
B35416A 

Rl\ERSAVE I ' ! 

I NORTII BRIDGE 
SOUTH OIL, MISC: 

TERR.,.\CESUBS 
TATION/HWY 

CHARLESTON CHARLESTON CAROLINA FIXED WATER TRANSFORME 

7 
ELECTRIC R 

Off ADGERS 
WHARFOOWNT 

CHARLESTON CHARLESTON 
COLLEGE OF 

MOBILE WATER (null) 
OWN CHARLESTON 

CHARLESTON 
' i 

N 
CHARLESTON 

CHARLESTON CHARLESTON 
S.C. STATE PORT 

FIXED WATER 
HYDRAULIC 

TERM[NALREM AUTIIORITY OIL 
OUNTRD 

... 
SHIPYARD 

RfVER 
COAL TERM!NA 

CHARLESTON CHARLESTON NfA VESSEL WATER 
HYDRAULIC 

LON OIL 
PITTSBURGHA 

VE .. 

COOPER RIVER 
INFRONTOF 

'.'<AVAL 
CHARLESTON CHARLESTON NfA 

UNKNOW 
WATER UNKNOWN OIL 

STATION NSHEEN 
BETWEENPIERS 

"rAND"D" 

1500 ALLIED 
GASOLlNE: 

GREENLEAF ST 
CHARLESTON CHARLESTON 

TERMINALS INC 
FIXED WATER AUTOMOTIVE 

(UNLEADED) 

1961RADDST CHARLESTON CHARLESTON 
CG STA 

FIXED WATER 
HYDRAUUC 

CHARLESTON OIL 

5.35 



:'\."RC Incident 
Report# Date 

Street Location County 

PIER PAPA-

3{>."'i94{; 10/2911996 
OLD 

CHARLESTON 
NA VALRESERV 

E STATION 

SHEM 
36 "'"95;; 11/18/1996 CREEKCHARLE CHARLESTON 

STONHARBOR 
··~~ 

36S26f 11121/1996 
COLUMBUS ST 

CHARLESTO:>: 
TERMINAL 

36911~ 1212/1996 
COLUMBUS ST 

CHARLESTON 
TERMINAL 

1 800 HERBERT I 

369449 1215/1996 STREETSHIPY A CHARLESTON 
RD CREEK 

-:-...... 

3:'0681 1211711996 
NAVSTA 

CHARLESTO'." 
COOPER RIVER 

800 HERBERT 3707% 12118/ I 9% 
ST 

CHARLESTO'.'I 

COOPER 
RIVERADJACE 

371533 12/27/1996 NT TO THE CHARLESTO~ 
COLUMBUSST 

TERMINAL 

COLUMBUS 

3117 L~ 12130/1996 
STREET 

CHARLEST0'.11 
TERMINALPO 

BOX 817 

353881 7/2911996 1801 MILLFORD 
CHARLEST0:-1 

ST 

368267 11121/1996 
COLUMBUS ~'T 

CHARLESTON 
TERMINAL 

3}()373 311 I/1996 1500 CHARLESTON 
GREENLEAF ST 

~"RC Incident 
Street Location County Report# Date 

CYPRESS 296235 6/20/1995 
GARDENS RD 

BERKELEY 

1000 HERBERT 304944 8123/1995 CHARLESTON 
STBOX63009 

NORTH 

3{»997 8/23/1995 
CHARLESTON 

BERKELEY 
TERMINALREM 

OUNTROAD 

lime J RF/ Stonn Warer Effluent Evaluation Repon Addendum 
Charleston Naval Complex, Charleston, SC 

Revision 0 
December 2002 

Suspected Type Of Medium 
City Responsible 

Incident Affected 
Material Name 

Company 

CHARLESTON 
lSCG-USCGC 

VESSEL WATER 
OILY WATER 

DALLAS MIXTURE 

UN KS OW 
CHARLESTON SIA 

NSHEEN 
WATER OIL: DIESEL 

~-~~ 

CHARLESTON 
WV NOVA 

VESSEL WATER' PAINT 
GALICIA 

CHARLESTON ~IA 
UNK:-.;ow 

WATER L'NKNOWN OIL 
N SHEEN 

CHARLESTON t\IA VESSEL WATER OIL: DIESEL 

CHARLESTON 
lSCG-USCGC 

VESSEL WATER I OIL, FUEL: NO. 
GAL.LIT!.\' 2-D 

BRASWELL 
HYDRAULIC 

CHARLEST0:-.1 SERVICES FIXED WATER 
OIL 

GROUP 

I 

UNK.'>;OW DIESEL AND 
CHARLESTON NIA 

N SHEEN 
WATER 

BILGE SLOPS 

CHARLESTON ~IA FIXED WATER UNKNOWN OIL 

CHARLESTON 
SHIPYARD RIVER 

FIXED WATER ASPHALT 
COAL TER.\1L 

CHARLESTON 
MNNO\'A 

VESSEL WATER PAINT 
GALICIA 

CHARLESTON 
ALLIED 

FIXED WATER ASPHALT 
TERMINALS INC 

.. 

Suspected 
Type Of Medium 

City Responsible Material Name 
Company 

Incident Affected 

POL YCHLORIN 
CHARLESTON DUPONT FIXED AIR ATED 

BIPHENYLS 

NORTH 
CHARLESTON CHARLESTON' RAILROAD AIR CHWRINE 

SEWER 

CHARLESTON BAYER INC FIXED LAND 
COMBUSTIBLE 

LIQUIDS 



NRC Incident 
Report# Date Sl:rttt Location County 

275357 l/611995 COURT;'IJEY DR Cll.\Rl..ESTO~ 

279591 2/l7Jl995 6950 
CHARLESTO~ 

v, 1IITCOMB DR 

281696 31111995 MILEPOST SC? CHARLESTO~ 

282687 3110/1995 CYPRESS 
BERKELEY 

GAR.DE!'\ RD 

15-00 
GREESLEAF 
STREET I/_. 

310134 101711995 !>!ILE FR0~1 CH . .\Rl..ESTO!\ 
NEARESTW A TE 
R TASK FARM 

AREA 

15-00 
10/11/1995 GREE..-..: LEAF Cll.\RLESTO!\ 

STREET 

312785 l l/1/1995 BE:-.-XETI CHARLESTO!\ 
SWITCH YARD 

15-00 313441 1118/1995 CH . .\RLESTO:"' 
GREENLEAF ST 

15-00 
313980 11/13/1995 

GREENLEAF ST 
CH . .\RLESTO:"' 

3141]] 11/14/1995 15-00 CH . .\RLESTO'.'\ 
fiREE1'LEAF ST 

CHARLESTON 
315065 1112211995 TRANS:\USSION CH...\RLESTO~ 

srn STATION 

MILE POST A 
306893 919/1995 CHARLESTO!\ 

380.5 

295665 412711995 TANKN0.2 CHARLESTOI\ 
l\E!\R BLDG 24 

287262 4/1711995 EARTiiQUAKE CHA.RLESTOI\ 

NAVAL 

275938 111111995 
WEAPONS 

BERKELEY 
STATIONPIER B 

NORTH 

2811 CARNER 
280019 2/1411995 

AVE 
CHARLESTOJ\ 

285146 3131/1995 FTOF 
CIM.Rl..ESTOJ\ 

LAURENS ST 

PEIR 
285135 313 !ii 995 RCHARLESTON CHARl..ESTO:"' 

'.'AVY BASE 

Zone J RF/ Storm Water Efjluem Evaluation Report Addendum 
Charleston Naval Complex, Charleston, SC 

Revision 0 
December 2002 

Suspected Type Of ~ledium 
City Responsible 

Incident .\fl'eded Material Name 
Company 

UNKNOWN 
OIL.MISC: 

CHARLESTON CONSTRUCTIO MOBILE LAND 
MOTOR 

NCOM 

CHARLESTOK NIA FIXED L.\~D (null) 

NORFOLK 
2-{2· 

CHARLF..'>IOK 
SOUTHERN 

FIXED u ... ,u AMINOETHOX 
Y)ETHANOL 

CHARLESTOI' DUPONT FIXED lA.l'l;'D DOWTIIERM 

ALLIED OIL, FUEL: NO. 
CHARLESTOI" TERMINALS RXED LA:\:D 

I.NC 
6 

ALLIED 
CHARLESTO~ FIXED I -'':I"'\ ASPHALT 

TERMINALS 

CHARLESTO!\" KOCH RAILROAD LA..'-'D PARAXYLENE 
CHEMICAL CO 

WATER WASTE OIL 
CHARLESTOl" RESOURCES FIXED LAND 

SYSTEMS 
W/WATER 

ALLIED 
CHARLFST'Ol' TERMINALS PIPELINE LA~"'D 01L: DIESEL 

L~C 

CHARLESTOI'\ 
StrITLES 

'vtoBILE f .......... METHYL 
1RUCKING ALCOHOL 

SOUTH OIL, MISC: 
CHARLESTOI'\ CAROLINA FIXED LA..'\'.D 1RANSffiRME 

ELECTRIC R (NON "PCB'') 

RAIL 
CHAR LESI'01' N/A RAILROAD REPOR (null) 

T(N/A) 

CHARLESTON 
USN WPNSTA 

FIXED 
SlJBSU OIL, RJEL: NO. 

CHARLESTON Rf ACE 2 

CHARLESfON NIA FIXED 
UNKNO 

(null) \VN 

USN USS 
CHARLESTON SANTA VESSEL 

UNKNO OIL, MISC: 

BARBRA 
WN LUBRICATING 

R 
l"N'KNO CHARUSTON TAT FIXED 

\'t'"N 
(null) 

CHARI..ESTON 
WHITEST ACK 

FIXED WATER 
HYDRA 

TOWING O!L 

NOAHVSL OlL, FUEL: :-JO 
CHARLESTON VESSEL WATER 

FERREL 2.D 

s.r 



1'"'RC Incident 
Report# Date 

Street Location County 

287417 411811995 PIERM CHARLESTON 

2~743<> 4/1811995 PIERM CHARLESTON 

.75 MILES 

::!89580 51211995 
FROM 

CHARLESTON 
THECHARLEST 

ON JE'ITY 

291869 5/17/1995 
33 LOCKWOOD 

CHARLESTON 
DR 

292312 5120/1995 
33 LOCKWOOD 

CHARLESTON 
DR 

ASHLEY 

294868 61911995 
MARINA33 

CHARLESTON 
LOCKWOOD 

BLVE 
i 

294895 61911995 PIER C Ul\KNOWN 

297404 612711995 SHEM CREEK CHARLESTON 

~97405 6/28/1995 
ELLOITS 

CHARLESTON 
CUTI CW 
COOPER 

30084[ 712111995 RIVER UNION CHARLESTON 
ST PIER 

JAMES ISLA.\/D 
CONNECTERBR 

3-0151 l 7/26/1995 fDGEAT CHARLESTON 
ASHLEY 
MARINA 

MCA LUSTER 

302437 81111995 
TOWINGSO 

CHARLESTON 
IMMIGRATION 

ST 

SHIPYARD 

303087 sn1199s AREACHARLES 
CHARLE.'HON 

TON NAVAL 
SHIPYARD 

WEAPONS 
21'5814 1110/1995 ST ATIONCHAR CHARLESTON 

LESTONPIER C 

US NAVAL 
BASEWHARF 

:!n304 l/23fl995 ALPHANAVAL CHARLESTON 
WEAPONS 
STATION 

NAVAL 
WEAPONS 

T'7559 112511995 
STATIONBRAV 

BERKELEY 

OSOUTII 

7.one J RF! Swrm Warer Effluent Evaluation Repon Addendum 
Charleston Naval Complex. Charleston, SC 

Revision 0 
December 2002 

Suspected 
Type Of Medium 

City Re;ponsihle 
Incident Afrected 

~lata:ial Jliame 
Company 

CHARLESTON 
USN-USS 

VESSEL WATER 
OIL, AJEL: NO. 

FRANK CABLE 2-D 

USN 
OIL AJEL: NO. 

CHARLESTOI' CHARLESTON VESSEL WATER 
2-D 

NSY 

CHARLESTON 
MY WEALTHY 

VESSEL WATER 
OIL. RIEL NO. 

RIVER 6 

CHARLESTON M/V 18-8 VESSEL WATER 
OlL, AJEL: NO. 

2-D 

CHARLESTON 
ASHLEY 

VESSEL WATER 
OIL, AJEL NO. 

~1ARINA 2-D 

CHARLESTON NIA VESSEL WATER OIL: DIESEL 

CHARLESTO['; 
LSN NAVSTA 

FIXED WATER 
OCL MISC: 

CHARLESTON LUBRICATING 

CHARLESTON NIA VESSEL WATER WASTE OIL 

CHARLESTON NIA UNKNOWN 
WATER lNK."'IOW': OIL 

SHEEN 

UNKNOWN 
CHARLESTON NIA 

SHEEN 
WATER WASTE OIL 

UNKNOW!\ U!'.XNOWN 
CHARLESTON NIA 

SHEEN 
WATER 

MATERIAL 

CHARLESTON NIA UNKNOWN 
WATER 

UNKNOWN OIL 
SHEEN SHEEN 

CHARLESTON 
USN-USS 

VESSEL WATER flJEL OIL F76 
NICHOISON 

USN-USS 
CHARLESTOK WARRIOR VESSEL WATER OIL: DIF..'>EL 

MCMIO 

CHARLESTON US NAVY VESSEL WATER Oil..: DIESEL 

Oll.,MISC: 
rsN-USSSAM 

CHARLESTON 
E MORRISON 

VESSEL WATER MINERAL 
SEAL 

5.JS 



NRC Incident 
Report# Date 

Street Location County 

USS 

277558 112511995 
MORRISONUS 

CHARLESTON 
NAVAL 

V.'EAPONS STA 

WAPPOO 
277899 11~811995 ClITICW CHARLESTON 

SOUTH 

2113/1995 
196TRADD 

CHARLE 
STREET 

33LOCKWOOD 
280571 2120/1995 DRNEAR B CHARLESTON 

DOCK 

LS NAVAL 
BASE 

281984 31411995 
(N00512)FISC 

CHARLESTON 
Cll-\RLESTONA 

TFUEL PIER 
("K") 

282802 3tl l/l995 
ALLIED 

CHARLESTON 
TERMINAL 

2849!0 3J291l995 
3~ LOCKWOOD 

CHARLESTON 
DR 

285026 313011995 
l1HVERSAL 

CHARLESTON 
TERMINAL 

315 ANADALE 

311801 10i24fl995 
CT ASHLEY 

DORCHESTER 
Rl\'ERMM:UNK 

NOWN 

BOUY 20& 16 
312267 10/2711995 !\ORTH SIDEOF CHARLESTON 

CHANNEL 

312752 I l/1/1995 
33 LOCKWOOD 

CHARLESTON 
DR 

:-.'WS NEAR 
314708 11119/1995 PIER XCOOPER CHARLESTON 

RIVER 

NAVAL 
WEAPONS 

316399 l2ntl995 STAT£0NBERT CHARLESTON 
HBRAVO 

SOI.ITH 

316769 1211111995 
33LOCKWOOD 

CHARLESTON 
DR 

317161 1211 ~e roWNCREEK 
CHARLESTON 

REACH 

~ l21l8/1995 SHEM CREEK CHARLESTON 

NRC Incident 
Report# Date Street Location County 

Zone J RF/ Storm Water Effluent Evaluation Repon Addendum 
Charleston Naval Complex, Charleston, SC 

Revision 0 
December 2002 

Suspected 
Type Of Medium 

City Responsible 
Inddent Affttted Material Name 

Company 

CHARLESTON US NAVY VESSEL WATER OIL: DIESEL 

UNKNOWN 
CHARLESTO'.'I NIA 

SHEEN 
WATER UNKNOWN OIL 

EST ON 
USCGC 

VESSEL WATER (null) 
METOMPKIN 

UNKNOWN 
CHARLESTON '.'If A 

SHEEN 
WATER (null) 

USN· 
CHARLESTON CHARLESTON FlXED WATER OlL: DIESEL 

NSY 

CHARLESTON NIA 
UNKNOWN 

WATER UNKNOWN OIL 
SHEEN 

CHARLESTON NIA 
UNKNOWN \\ATER UNKNOWN OIL 

SHEEN 

CHARLESTON 
MAERSK 

VESSEL WATER 
OIL, FUEL: NO. 

LINES 6 

CHARLESTON NIA 
UNKNOWN 

W.\TER UNKNO\VN OIL 
SHEEN 

UNKNOWN 
CHARLESTON NIA 

SHEEN 
WATER UNKNO\\IN OIL 

CHARLESTON NIA 
UNKNOWN 

W . .!\TER OlL: DIESEL 
SHEEN 

U1'KNOWN 
CHARLESTON NIA 

SHEEN 
WATER UNKNOWN OIL 

OIL, MISC: 
CHARLESTON US NAVY VESSEL WATER LUBRICATING 

(ORGANIC) 

CHARLESTON 
VETERANS 

VESSEL WATER UNKNOWN OIL 
AFFAIRS 

CHARLESTON NIA 
UNKNOWN 

WATE.R OIL: DIESEL 
SHEEN 

CHARLESTON NIA 
UNKNOWN WATER OIL: DIESEL 

SHEEN 

Suspected 
Type Of Medium City Responsible 
Incident Affecu:d Material Name 

Company 

5,::;9 



NRC Incident 
Report# Date Street Location County 

4201 MEETING 
235690 4119/1994 STREETCHASSl CHARLESTON 

S L01TRACK5 

l 

I 250269 711711994 
1530 BUSHY 

BERKELEY I PARK RD 

218254 112411994 
COLUMBUS ST 

CHARLESTON 
TERMINAL 

2409 EAGLE 
274257 1212411994 DRIVENEAR CHARLESTON 

I RIVERS AVE 

I TEXACO 
259522 I 9n/1994 LL'BRICANTS CHARLESTON 

CORAIL YARD 

262381 9/2611994 
CHARLESTOS 

CHARLESTON 
YARDSC-7 

26.l094 10/3/1994 
337 MCCLA!l\ 

CHARLESTON 
ST 

96 
268984 I l/9/J994 WEN1WORTil CHARLESTON 

ST 

270919 1112511994 
PIGGY BACK 

CHARLESTON 
YARD 

CHARLESTOS 
235658 4/1911994 INNER CHARLESTON 

MOTORRAMP 

CHARLESTO:'\ 

243647 6/13/1994 
NAVAL 

CHARLESTON 
SHIPY ARDDRY 

DOCKN0.5 

CHARLESTO~ 
222S60 212211994 RAIL Y ARD2200 CHARLESTON 

RICH ST 

229634 311211994 
5600 VlRGINl.\ 

CHARLESTON 
AV 

CHARLESTOS 

2!9S20 21211994 
NAVAL 

CHARLESTON 
SHIPY ARDDRY 

DOCKS 

251034 7/20/1994 BLDGN0.644 CHARLESTON 

236269 4/2211994 
CSX 

CHARLESTON 
RAIL YARD 

238315 5/6/1994 COOPER RIVER CHARLESTON 

NAV BASE 
248231 718/1994 CHARLESTOSR CHARLESTON 

I IVERS AVE 
L__ 

'Zone J RFI Storm Water Effluent fa·aluatio11 Report Addendum 
Charleston Naml Complex, Charles10n, SC 

Re\·ision 0 
December 2002 

Suspected 
Type Of Medium 

City Responsible loci dent Affected Matttial Name 
Company 

CSX CARBON 
CHARLESTON 

INTER MODEL 
MOBlLE AIR 

DISULFIDE 

I CHARLESTON MILES INC FIXED AIR 
A-'-IMO:-·;IA, 

MtfYDROUS l 

CHARLESTON EUROTAINER FIXED AIR 
MO'\OCHLORO 
ACETIC ACID 

C!~ARLESTON NIA P£PELINE AIR NATIJRALGAS 

RAILROA 
ZINC 

CHARLESTON NIA 
D 

L-\ND DITHIOPHOSP 
HATE 

CHARLESTON ' 
NORFOLK R-\ILROA 

LAND 
l"\"KNOWN 

SOUTHERN D t-l.\TERIAL 

CHARLESTON NIA FIXED L-\ND U1'1\SO\.\~ OIL 

PERCHLOROET 
CHARLESTON DRY CLEAN USA FIXED LA.ND 

HYl.£',:E 

CHARLESTON 
PURCELL 

MOBiLE L\ND 
HYDRAl1LIC 

COMPAI'1Y OIL 

R.\ILROA CARBON 
CHARLESTON CSX 

D 
L-\ND 

DISULFIDE 

USN-
CHARLESTON CHARLESTON VESSEL L.\ND 

OIL, MISC: 

NSY 
LL'BRICATING 

I 
! 

\ R.!;.lLROA NAPHTHALEN 
CHARLESTON NIA 

D 
L-\ND 

E 

CHARLESTON 
WESTVACO 

FIXED L-\ND 
WATER PH 

CORP !2.53 

USN-
CHARLESTON CHARLESTON FIXED LAND OIL DIESEL 

NSY 

USN 
t::'llKNOW SUBSU 

CHARLESTON CHARLESTON UNK."'OWN OIL 
NSY 

SSHEEN RF ACE 

CHARLESTON CSX RAILROAD AXED 
l"NKNO CARBON 

WN DISULFIDE 

USN-NAVSTA l.NKNO OIL: 
Cflt\RLESTON VESSEL DIESEL/MARIN 

CHARLESTON WN 
E 

' USN- l UNKNO MERCURIC 
CHARLESTON CHARLESTON FIXED 

NAVALSHlP 
i WN CHLORIDE 
l_ 

5.-lO 

1 



NRC lncideot 
Report# Date Street Location County 

NORIB 
222180 2/17/1994 CHARLESTON CHARLESTON 

TERMfNAL 

COLUMBlS 

231255 3/22/1994 STREET 
CHARLESTON I 

CONT AfNERTE 
I RM!NAL 
I 

5600 VIRGL\;IA 
234844 4/1411994 AVENORTH CHARLESTON 

\ 
CHARLESTO\' 

CHARLESTON 
235514 411811994 NAVAL CHARLESTON 

SHIPYARD 

EVERGREEN 
122234 2117/1994 A.\IERICAFACI CHARLESTON 

LITY 

NORTII 
222180 2/17/1994 CHARLESTO'.'I CHARLESTON 

! TERMINAL 

NORTH 
:!22!80 2117/1994 CHARLESTON CHARLESTON 

TERMINAL 

1851 SOL 
251764 7!26fl 994 

LEGARE 
CHARLESTON 

1851 SOL 25l764 7/26/1994 
LEGARE 

CHARLESTON 

CHARLESTON 

:!.53558 8/411994 
NAVAL 

CHARLESTON 
BASEPIER '.\t 

BERTH 2A 

PIER ZBERTH 2 
253821 8/511994 CHARLESTON 

ALPHA 

254219 8/8/1994 
COOPER RIYER 

CHARLESTON 
BUOY NO. 73 

155546 8/1211994 PIER N3A CHARLESTON 

257397 8/2611994 AA FPO CHARLESTON 

CHARLESTON 

258370 813111994 
NAVAL 

CHARLESTON 
SHIPY ARDPIER 

DELTA 

258390 8/31/1994 PIER "D" CHARLESTON 

CORNER OF 

265530 1011611994 
SHADOW MOSS 

CHARLESTON 
PKYMULROY 

CT 
~ 

Zone J RF/ Stomi Water Ejfiuem Evaluation Repon AJ.deruium 
Charleston Naval Complex, Charleston, SC 

Revision 0 
December 2002 

SWipected Type Of Medium City Respomible lncident Affected 
~l.aterial Name 

Company 

UNKNO 
:\'YUNE (0-, 

CHARLESTON EVERGREEN MOBILE 
WN 

M-_ P-, & 
MD\.'TlJRESJ 

RESIN 

CHARLESTON BSI SERVICES MOBILE 
UNKNO SOWTION 

' WN POLYGLASS 
\'E) 

UNKNO WATER WITH 
CHARLESTON WESTVACO CO FIXED WN AHIGH PH 

USN- i OlHEROIL 
CHARLESTON CHARLESTON FIXED UNKNO 

OIL/WATER 
NSY 

WN 
.\IL\.llJRE) 

HOECHST LTNKNO F.i.E1'YLSL: LFO 
CHARLESTON 

CELANESE 
FIXED 

WN NATE CAY 

D!EIBYLENE 
UNKNO GLYCOL 

CHARLESTON EVERGREEN MOBILE 
WN Dr.CETIIYL 

ETHER 

I UNKNO GLYCOL 
CHARLESTON EVERGREEN MOBILE 

I WN 
ETI-fER 

I BACKMANS 
CHARLESTON ' 

SEAFOOD 
VESSEL WATER 01L DIESEL 

BACKMA."IS ' CHARLESTON 
SEAFOOD 

VESSEL . WATER Wt\STEOIL 

CHARLESTON 
USN-USS SAND 

VESSEL WATER WASTE OIL 
LANCE 

USN-NS 
JET FUEL: Jp.5 

CHARLESTON VESSEL WATER KEROSENE, 
CHARLESTON I HEAVY) 

CHARLESTON 
SOUTilERN 

VESSEL I WATER 
HYDRAULIC 

DREDGING I OIL 

CHARLESTON 
lJSN-USS JOHN 

VESSEL WATER WASTE OIL 
ROGERS 

CHARLESTON 
USN-HALY 

VESSEL WATER WASTE OIL 
BURTOI" FFG-40 

CHARLESTON NIA 
UNKNOW 

WATER L ;.;KJl,;OWN OIL 
NSHEEN 

CHARLESTON 
USN-NAVSTA UNKNOW 

WATER OTifEROIL 
CHARLESTON N SHEEN 

CHARLESTON NIA UNKNOW 
N SHEEN I WATER l 'iK"'OWN Oll 

······-

SAi 



I 
XRC Incident 

Stred Location County Report# Date 

26~372 10/2811994 FTOAAPIERN CHARLESTON 

ICWI ELLJOTS 
26-558 I 013(}1] 994 CUTMARKERS CHARLESTON 

19-~2 A 

TC 
DOCK!'.'AVAL 

269568 11114/1994 
WEAPONS 

BERKELEY 
STAT!ONCHAR 

LESTON 
HARBOR 

TC 
DOCK."IAVAL 

269568 l l/l4/l994 
WEAPONS 

BERKELEY 
STATIONCHAR 

LESTON 
HARBOR 

55 £:ADDLE 
CREE KN EAR 

2.'>6807 412611994 CROSS CREEK CHARLESTON 
0NJA\1ES 

ISLAND 

I CHARLESTON 
! NAVAL 

2::;-900 51411994 SHIPY ARDPIER CHARLESTON 
F 

I NORTHBERTH l 

j NAVWEPSTA 
24(Kl52 5/19/1994 j CHARLESTONP BERKELEY 

!ER A 

240597 5123/1994 COASTOAURD 
CHARLESTON 

STA110N 

COOPER 
RIVERPIER 

241141 5126/1994 PNAVAL DORCHESTER 
STATION 

CHARLESTON 

DETYENS 

241194 512611994 
SHIPY ARDSHW 

BERKELEY 
Y 41 WANDO 

RIVER BRIDGE 

NAVSTA 
241112 512611994 CHARLESTONP CHARLESTON 

JER S 
CHARLESTON 

241300 5/2711994 NAVAL CHARLESTON 
BASEPIERN 

ASHLEY 

24l590 5/3111994 
MARINA33 

CHARLESTON 
LOCKWOOD 

BLVD 

243337 6/10/1994 DOLPHIN COVE I CHARLESTON 
MARINA I 

l 

Zone J RF/ Storm Water EJ}1ue11t Evaluation Report Addendum 
Charleston Naval Complex, Charleston, SC 

Revision 0 
December 2002 

Suspected 
Cily RespamiWr Type Of Medium 

Material Name 
Company 

Incident Affected 

us~~uss 

CHARLESTON RICHMONDK VESSEL WATER WASTE OIL 
TL'R'.'<ER 

UNKNOW 
CHARLESTON >.;.A 

NSHEEN 
WATER OIL: DIESEL 

l CHARLESTON 
50l'1HER'..: 

VESSEL WATER 
O!L,MISC: 

DRElXiING MOTOR r 

I CHAR~ON SOLTTHER.."1' 
VESSEL WATER OIL: DIESEL 

DRElXiING 

UNKNOW LTNKJ\OWN 
CHARLESTON S.A WATER 

N SHEEN MATERIAL 

l S:-.;, 
UNKNOW 

CHARLESTON CHARLESTON 
N SHEEN 

WATER UNKNO\VNOIL 
~SY 

VSN - l"SS LADY 
CHARLESTON VESSEL WATER OIL: DIESEL 

GrLF 

CHARLESTON 
USL"G CGC 

VESSEL WATER 
OIL, FUEL: NO. 

RAMBLER 2-D 

us .... uss 
OIL, FUEL: NO. 

CHARLESTON RlCHMONDK VESSEL WATER 
TI'R'{ER 2-D 

CHARLESTON 
USCG - USCXJC 

FlXED WATER 
PAI\T(CG 

LAl'REL BUTE) 

US1'-USS 
CHARLESTON VESSEL WATER WASTE OIL 

CHA"\tPlON 

US't' USS 
CHARLESTON THORN VESSEL WATER WASTE OIL 

CHARLESTON .._/A UNKNOW 
WATER UNKNOWN OIL 

NSHEEN 

CHARLESTON 
BRASWELL UNKNOW 

WATER UNKNOWN OIL 
SHIPYARD N SHEEN 

·- --

5.42 



r 
' NRC Incident 

Street Report# Date 

2333 TALL SAIL 
243494 6/1111994 DRrYESEAGAT 

ECONDO PIER 

244341 6/16'1994 PIER RANDS 

1351 JST 
245263 6/21.'1994 i STSOUTHSIDE 

OFPJER-N 

350CONCORD 
223171 2124·1994 

ST 

I 
CHARLESTON 

NAVAL 
224355 3/411994 

SHIPYARDS UP 
CD 

END OF 
224697 3/4Jl994 GREENLEAF 

STREET 

1905 
230!09 3!15.'1994 TITTSBURG 

AVE 

SHIPYARD 

230140 3115!1994 
RIVER 

COAL TERM INA 
L 

CHARLESTON 
NAVAL 

230584 311 &/1994 SlHPYARDDRY 
DOCK NO.SS 
QUAYWALL 

231868 3/27/1994 PIER MIKE 

CHARLESTON 
232528 3/3&1994 NAVAL 

SHIPYARD 

232965 4/211994 FPOAAPIER 
ZIA 

233049 4/3/1994 
5600 VIRGINIA 

AV 

CHARLESTON 
233197 41411994 NAVAL 

SHIPYARD 

233163 4/411994 'PO BOX 118005 

233434 4/5/1994 
5600 VIRGINIA 

AVE 

5600 VIRGINIA 
233617 4/611994 

AVE 

215470 1/611994 
PIERXNWS 

CHARLESTON 

Location Countr 

CHARLESTO!\ 

CHARLESTO!\ 
' 

CHARLESTOK 

CHARLESTO!\ 

CHARLESTON 

CHARLESTOl\ 

. CHARLESTO!\ 

\ ,_ 

CHARLESTOl\ 

I 

I 
I 

"Ztme J RF/ Storm Water Effluent Evaluation Report Addendum 
Charleston Naval Complex, Charleston, SC 

Revision 0 
December 2002 

Suspected 
City ResponsibJe Type Of Medium 

Material Name 
Company 

Incident Affected 

CHARLESTO~ NIA VESSEL WATER WASTE OIL 

.. 

CHARLESTO~ NIA 
L'S KNOW 

W.ATER UNKNOWN OIL 
:-; SHEEN 

CHARLESTON ! \\ . .\TER CHARLESTOS 
NAVAL SHIP YRD 

FIXED OIL: DIESEL 

KILLAM 
BENTONITE 

CHAR LEST OS FIXED WATER MUD/WATER 
ASSOCIATES 

MIXTURE 

USN-
l'NKNOW OIL. MISC: 

CHARLES'T01' 
j 

CHARLESTON 
N SHEEN 

WATER 
LUBRICATING 

NSY 

~KNOW 
CHARLESTO~ NIA 

l\ SHEEK 
W.-\TER UNKNOw:-1 OIL 

DETYENS SHIP 
WASTE 

CHARLESTOS FLXED WATER OIULUBRICAN 
YARD 

TS - POSS. CON 

CHARLESTOS' PENN MARITLrvtE VESSEL WATER 
OTHER 

OfL(BILGE OIL) 

USN-
CHARLESTON I CHARLESTOS CHARLESTON VESSEL WATER UNKNOWNOlL 

' NSY 

CHARLESTOl\ CHARLESTO~ 
USN NAVSTA UNKNOW 

WATER UNKNOWN OIL 
CHARLESTON NSHEEN 

USN- JET FUEL: JP-5 
CHARLESTOJ\ CHARLESTO:"' CHARLESTON VESSEL WATER (KEROSENE. 

NSY HEAVY) 

CHARLESTO!\ CHARLESTON USN - USS DEYO VESSEL WATER COSMA LINE 

CHARLESTOl\ CHARLESTON 
\VESTVACO 

FIXED : WATER 
HIGH PH 

CORP ' WATER (12.61) 

USN-
UNKNOW 

CHARLESTO!\ CHARLEST0::-.1 CHARLESTOf>i 
NSHEEN 

WATER UNKNOWN OIL 
NSY 

CHARLESTO!\ CHARLESTON WESTVACO CO FIXED WATER 
H!GHPH 

WATER (12.62) 

CHARLESTON CHARLESTON WEST\/ ACO CO FIXED WATER 
HIGHPH 

WATER (I 2.63) 

UNKNOW 
HIGH PH 

CHARLESTOJ'\ CHARLESTON WEST\/ ACO CO 
N SHEEN 

WATER I LIQUID(12.6i 
PH) 

BERKELEY CHARLE:-.ION NIA 
UNKNOW 

WATER UKKNOWNOIL 

I N SHEEN 

54; 



:-me Incident 
Repon# Date Street Location County 

216314 111211994 PIERS CHARLESTON 

~18019 1/22/1994 PIERBSOUTH CHARLESTOI\ 

I 21869"' l/2611994 
BLDG900AND 

BERKELEY 
BLDG 60 

218860 lf26/I994 PIER C CHARLESTON 

NAVSTA 
nn1s 112811994 CHARLESTONP CHARLESTON 

!ER QUEBEC 

PIER 

219210 112811994 
QC HARLESTON 

CHARLESTON 
NAVAL 

STATION 

220165 21411994 
RIPLEY LIGHT 

CHARLESTOJ\ 
MARINA 

-·-
CHARLESTON 

220744 21811994 
NAVY 

CHARLESTOJ\ 
YARDCOOPER 
RIVERPIER Y 

j 

BUZZARDS 
ROOST 

2210-4 211011994 MARINA2144 CHARLESTOl\ 
MAY BANK 

HWY -
RIVER 

2213S6 211211994 RDSTONO CHARLESTOJ\ 
RIVERMARSH 

221789 211511994 
ASHLEY RIVER 

CHARLESTON 
BRIDGE 

CHARLESTON 

222l~3 211711994 
'.'IAVAL 

CHARLESTON 
SHIPY ARDQUA 

YWALLCD 
___. .... 

CHARLESTON 
NAVAL 

~71314 11/29/1994 SHIPY ARDPIER 
CHARLESTON c 

SOUTHBERTH 
46 

1500 

274013 1212111994 
GREENLEAF 

CHARLESTOJ\' 
S1MARINE 
FACILITY 

RIVER 
221386 211211994 RDSffiNO CHARLESfOI\ 

RJ\IERMARSH 
~~------

Zone J RF! Swrm Wuter Ejjluem Evaluation Repon Addendum 
Charleston Naval Complex, Charleston, SC 

Revision 0 
December 2002 

~ Type Of !\tedium 
City Rapoosi.ble Incident Affected Material Name 

Company 

CHARLESTON 
us~ NA\ISTA 

VESSEL WATER OIL: DIESEL CH_\RLESTON 

CHARLESTOK 
l SN-1'-WS 

VESSEL WATER OIL: DIESEL 
CH\RLESTON 

CHARLESTOJ\ 
lS\1-1'-WS 

MOBILE WATER OIL: DIESEL 
CH~.RLESTO\I 

CHARLESTOK 
l'SN -.'."SY 

FIXED WATER 
OIL, MISC: 

CH.-'cRLESTO\I LUBRICATING 

WASTE 
CHARLES TOK USSGUARDL~ VESSEL WATER OIULUBRICAN 

I 

i 

TS - POSS. CON: 

CHARLESTOl' 
lS~~TSS 

VESSEL WATER WASTE OIL 
G1-.~DlA1' 

CHARLESTON :'<IA 
UNKNOW 

WATER UNKNOWN OIL 
N SHEEN 

CHARLESTO!'\ 
CAPE RO~AIN 

VESSEL WATER 
OIL, FUEL: NO. 

CO,TRACTORS 2-D 

GASOLINE: 
CHARLESTOl\' M/\ ESCAPE 10 VESSEL WATER AuTOMOT!VE 

(UNLEADED} 

UNKNOW YELLOW 
CHARLESTOl\' '.'ii . .>., 

N SHEEN 
WATER 1 

PAINT 

CHARLESTON :"Ii/A 
UNKNOW 

WATER UNK"JOWNOIL 
N SHEEN 

I 
I 

CHARLEST01' :"I:\ 
j UNKNOW 

WATER UNKNOWN OIL 
NSHEEN 

USl\'-
CHARLESTON CHl..RlESTON 

UNKNOW 
WATER UNKNOWN OIL 

N SHEEN NSY 

CHARLESTON 
ALLIED 

FIXED WATER 
OIL, FUEL: NO. 

TER\llNALS INC 6 

number 
56 

~ 

UNKNOW I WATER YELLOW 
CHARLESTO:".: NI . .\ 

NSHEEN PAINT 
I 

5.4J 



i 

.!\"RC Incident 
Report# Date 

Street Location County 

5600 VIRGINIA 233617 41611994 
AVE 

CHARLESTOl'i 

! 

233163 41411994 PO BOX 118005 i CHARLESTON 
i i 
! 

5600 VIRGINIA I CH.~RLESTON I 233434 41511994 AVE . 
233049 4/3/1994 5600 v1~GINIA [ CHARLESTON 

l 
DETYENS 

24ll94 5/26/1994 
SHIPY ARDSHW 

BERKELEY 
Y41 WANOO 

RIVER BRIDGE 

:>."RC Incident 
Report# Date 

Street Location County 

~34837 11/1411993 250 SPRING ST CHARLESTON 

2152 KING ST 153414 1114/1993 CH. .\RLESTON 
EXTENSION 

2152 KINGST 
153414 111411993 

EXTENSION 
CHARLESTON 

205976 1112/1993 
CYPRESS 

CH..\RLESTON 
GARDEN ROAD 

COLUMBUS ST 208637 1 l/18fl993 
TERMINAL CH.-\RLESTON 

CYPRESS 
211668 1218/1993 BERKELEY 

GARDENS RD 

SC SPA NORTH 
194794 8/26/1993 CHARLESTONT CH.4RLESTON 

ERMIN AL 

194943 8/2711993 
CONHOYRD. 

CHARLESTON 
SOUTH 

HARBOR VIEW 
196717 918/1993 CH.A.RLE..STON 

ROAD 

HAZAROOUS 
WASTE 

177956 6/3/1993 STORAGEFACI BERKELEY 
LITYNAVAL 
WEAPONS 

-· 

l.one J RF/ Storm ~foier Effluent Ernluatio11 Report ,.\ddcdum 
Charleston Nava{ Complex, CharlestO"_ SC 

Revis:.on 0 
December 2002 

·-·~ 

Suspected 
Type or Medium 

City Responsible 
Incident Affected 

~law:ial :Same 
Company 

UNK."lOW HXfH PH 
CHARLESTON WES1YACOCO 

N SHEEN 
WATER L1Ql1D02.6l 

PH) 

ff(iH PH 
CHARLESTON WEST\ACOCO FEXED WATER 

WA!::R 112.62) 

Hi:JH PH 
CHARLESTON \VEST\ ACO CO FIXED WATER 

WAT".R 1.12.63) 

CHARLESTON 
WESTVACO 

FLXED ! WATER 
m:iHPH 

CORP WAER ()2.61) 

CHARLESTON 
TJSCG USCGC 

FIXED WATER 
P/\ .......... T1CG 

L\lIREL Et:E) 

Snspeded 
Type Of Mroium 

City Respoosible 
Incident Affeded 

llat.e:ial ~fame 
Company 

HOWARD 
CHARLESTON JOH~SON FIXED AIR R.E0:'.'1 

RIVERFRONT 

ALBRIGHT 1.2-
CHARLESTON AND WILSON FIXED AIR DIGLOROETH 

~c ·"-'"E 
ALBRIGHT 

ETriYLENE 
CHARLESTON AND WILSON FIXED AIR 

OXIDE 
f'\C 

CHARLESTON El Dl1'0NT FIXED LA-'<D BlFHE.'I'L 

SEAL~ND 
DIMETHYL TH l 

CHARLESTON 
SERVICES INC 

FlXED LAND OPHOSPHORY 
L0£LORIDE 

BIPHE.:-r·(L AS 
CHARLESTON DU'ONT FIXED LAND A FART OF 

TI!Eil.\.l~OL 

HOECHST PHE'iODUR PR 
CHARLESTON 

CEL.A .. 'lESE 
FIXED LAND 

612 

CHARLESTON 
BCRRIS 

FIXED LAND 
SODIUM 

CHE.\OCAL HYDROXIDE 
HESS GASOLINE: 

CHARLESTON GASOLINE FIXED LAND 
STATION 

AlJPOMOTIVE 

USNSAVAL 
SILVER 

CHARLESTON MOBILE LAND CO"-TAINING 
WEAPONS STA 

SCl.l'TION 

5.45 



NRC Incident 
Report# Date Street Location County 

HATCH NO. 
161661 312/1993 5COLUMBUS ST CHARLESTOS 

TERMINAL 

4090 AZALEA 172822 5/!0'1993 CHARLESTOS 
DR 

RIVER RD 
BETWEEN PIER 

KAND 
174579 511&rt993 LOADING CHARLESTOS 

FACILITY CHAR 
LESTON 

NAVAL BASE 

IMMIGRATION 

175327 512 J/1993 STREETCOLUM 
CHARLESTOS 

BUS STREET 
TERMINAL 

MILE A 
161058 3t7/1993 390CHARLESTO CHARLESTOS 

N SUBDCVISJON 

COLUMBUS 

194722 8/2611993 
STREET 

CHARLESTO:\ 
DOCKTERM!NA 

L 

2151 KINGS ST. 
183883 6130/1993 

EXT 
CHARLESTON 

199788 91.27/1993 PIERZ CHARLESTO!'\ 

NAVSTA 
201448 10/611993 CHARLESTONP CHARLESTOI" 

!ER U 
NEAR 

201406 10/611993 
COLUMBUS 

CHARLESTON 
STREETTERMIN 

AL 

SOUTIIEND OF 
20l478 10/611993 COLUMBUS CHARLESTON 

STSTATE PORT 

202171 HVl<VI993 PIERP CHARLESTO!'\ 

NAVAL 

202844 10/1-411993 
WEAPONS 

CHARLESTOS 
STATIONCHAR 

LESTON 

COLUMBUS 

203114 10/1511993 
CREEK 

CHARLESTO!'\ 
TERMINALCOO 

PERRCVER 

Zone J RF! Storm Water E.fflumt Evaluation Report Addendum 
Charlestor.. Saval Complex, Charleston, SC 

Revision 0 
December 2002 

Suspected Type or Medium City Responmble Incident Affected Material Name 
Company 

SEA-LAND TETRACHLOR 
CHARLESTON VESSEL LAND 

SERVC OE THY LENE 

NORTH HAND 1 
ALIPHATIC 

CHARLESTON AXED LAND HYDROCARBO PROTECTIO:--; 
N 

D&S 
OIL, FUEL: NO 

CHARLESTON CONSTRUCTIO , PIPELINE LAND 
N 

2-D 

CHARLESTON NIA 
L~K.."l\IOWN 

! SHEEN 
LAND OIL: DIESEL 

; 

RAIL 
CHARLESTON NIA ' RAILROAD REPOR (null) 

' T(N/A) ' 

BARTH CO I l, KNOWN 
CHARLESTON 

UNKNO MONOCHLORO 
!NTERNATIOS . SHEEN WN ACETIC ACID 

AL 

ALBRIGHT 
UNKNO SULFURIC 

CHARLESTON ANDWJLSOS FlXED WN ACID 
AMER. 

CHARLESTON 
LSN-FLEET 

AXED WATER OIL: DIESEL 
INDUS SUPPLY 

LSKNOWN 
CHARLESTON NIA WATER UNKNO\\IN OIL 

SHEEN 

CHARLESTON N/A 
LS KNOWN 

WATER UNKNOWN OIL 
SHEEN 

SOUTIIERN OIL, MISC: 
CHARLESTON VESSEL WATER 

DREDGING MOTOR 

USN-
L;-.!CNOWN 

CHARLESTON CHARLESTON WATER UNKNOWN OIL 
NAVAL STA 

SHEEN 

CHARLESTON 
USN - USS 

VESSEL WATER WASTE OIL 
TAYLOR 

I 

' 
j 

CHARLESTON NIA 
L-:-.-xNOWN 

WATER 
UNKNOWN 

SHEEN MATERIAL 

5.46 



NRC Incident 
Report# Date 

Street Location Count~· 

COOPER 
203107 HVl5/1993 RIVERMOUTI-1 BERKELEY 

OF THE RIVER 

ASHELY RIVER 
203:C63 JOll 711993 BRIDGEHWY CHARLESTON 

17N 

203108 10/1911993 
BETWEEN PIER 

CHARLESTON 
XANDA 

CHARSTON 
205039 lo1n11993 NAVAL CHARLESTON 

BASEPIERZ 

205018 10/2711993 NEAR PIER R CHARLESTON 

ASHLEY 

206021 111211993 
RIVER6 MIN OF 

CHARLESTON 
CliARLESTONH 

ARBOR 

PIER A/NAV 
206186 1113/1993 

\VEAPONS STA 
BERKELEY 

207539 I l/1 lfl993 
PIER X-RAY 

BERJ\:ELEY 
NORTH 

SHORT STATE 
208117 l 1115fl 993 RECREATIONP BERKELEY 

ARK 

186980 /_/]I 
STONOR!VER 

CHARLESTON 
INLET 

189638 7130/1993 196TRADDST CHARLES1DN 

NAVSTA 
189652 7130/1993 CHARLESTONP CHARLESTON 

!ERZ 
CHARLESTON 

NAVAL 

190:!05 7!3111993 
BASEOFFOF 

CHARLES1DN 
PIER 

NOVEMBERSO 
UTII 

189998 81111993 PIER N CHARLESTON 

PIER SIERA 
190363 8/3/1993 

TANGO SUP 
CHARLESTON 

USN-
CHARLESTON 

190502 813/1993 NAVY CHARLESTON 
BASEPIBR 

NOVEMBER -----· 

Zone J RF/ Storm Water Effluent Evalua1w11 Report Addendwll 
Charleston Naval Complex, Charleston, SC 

Revision 0 
December 2002 

Suspected 
Type Of Medium City Responirible 
Incident Affected 

Material Name 
Company 

FNKNOWN 
CHARLESTON NIA 

SHEEN 
WATER UNKN0\\1' OlL 

l"NKNOWN 
CHARLESTON NIA 

SHEEN 
WATER UNKNO\\ ~•)IL 

CHARLESTON 
USN-NWS 

FIXED , WATER 
OIL. MlSC 

CHARLESTO~ i LUBRICATl"G 

USN - USS HYDRAl..UC 
CHARLESTON SANTA VESSEL WATER 

OIL 
BARBARA 

USN-
LNKNOWN 

CHARLESTON CHARLESTO!\ 
SHEEN 

WATER WASTE OIL 
NAVAL STA 

CHARLESTON NIA VESSEL WATER 
OfL, FUEL ~O 

2-D 

I 
CAPEROMAI\ 

HYDRA LUC 
CHARLESTON CONTRACTOR FIXED WATER 

OIL s 

CHARLESTON 
USN-NWS 

FIXED WATER OIL: DIESEL 
CHARLESTO~ 

USN- GASOl .. f.'\E: 
CHARLESTON CHARLES TO\' FIXED WATER AUTOMOTIVE 

NAVAL STA (4.23G PBG 

CHARLESTON NIA VESSEL WATER OIL: DIESEL 

CHARLESTON 
USCGC-

VESSEL WATER 
OIL, MISC 

MADRONA LUBRICA Tf.'liG 

USN-USS 
CHARLESTON 

TAYWR 
VESSEL WATER OIL: DIESll 

USN-
CHARLESTON CHARLESTOJ\ 

CNKNOWN 
WATER 

WASTE 

NAVAL STA 
SHEEN OIL(BILGE OIL) 

USN-
OIL, MISC 

CHARLESTON CHARLEST01' VESSEL WATER 
NAVAL STA 

LUBRICATI-.G 

USN-
CHARLESTON CHARLESTOJ\ VESSEL WATER WASTE OU.. 

NAVAL STA 

CSN-USS SAND 
CHARLESTON VESSEL WATER WAS1FOll. 

LANTE 

5.47 



NRC Incident 
Report# Date Street Location County 

191797 8/1!11993 
COLUMBUS ST 

CHARLESTON 
WHARF 

180 MORRISON 
19-468 812:/1993 

DRIVE 
CHARLESTO:" 

l9-B08 8i2.i.'l993 NAS-
CHARLESTON 

CHARLESTON 

TOWN 

195239 &/?>1:.'1993 
CREEKMARKE 

CHARLESTON 
R RED BOUY 

N0.2 

195478 8/3Ul993 
FPO-AA 

CHARLESTO:;\ 
34086PIER M 

437TH AIRLIFf 

196572 91~ 1993 
WJNGCHARLES 

CHARLESTON 
TON AIR 

FORCE BASE 

NAVAL 
WEAPONS 

196825 919 1993 STATIONCHAR BERKELEY 
LESTON SOUTH 

OFPIERC 

197835 9115•1993 
BETWEEN PIER 

CHARLESTON 
AANDX 

t 99782 9/::'""il993 PIERZ CHARLESTm; 

US NAVAL 

175269 SCl/1993 
STATIONFOXT 

CHARLESTON 
ROT NORTH 

PIER 

176347 5/2&1993 4970 LAM BS RD CHARLESTON 

US NAVAL 
177557 6/111993 STATIONPIER K CHARLESTO~ 

SOUTH 

NAVAL 

178057 61.Ul993 WEAPONS 
CHARLESTON 

STATIONTC 
DOCK 

CHARLESTON 

178468 6,'""/1993 
NAVAL 

CHARLESTON 
BASEFPO-

AAPIERM-2A 

NAVSTA 
182335 6/n1993 CHARLESTONP CHARLESTO;-.; 

!ER BRAVO 

ZJ:me J RFI Swrm Water Effluem Evaluatw1i Report Addendum 
Charleston Narnl Complex, Charleston, SC 

Revision 0 
December 2002 

Suspected 
Type Of ~tedium 

City Responsible 
Incident Mfected Material Name 

Company 

CHARLESTON 
SEALAND 

YESSEL WATER 
UNKNOWN 

SERVICE INC MATERIAL 

S.C. ELECTRIC 
OIL, MlSC: 

CHARLESTON 
&GAS 

FIXED WATER TRANSFORME 
R 

CHARLESTOI\ 
USN-USS 

\ESSEL WATER 
HYDRAUUC 

ORTOL\N OIL 

CHARLES TOI" NfA 
UKK.'iOWN 

WATER UNKNOWN OIL 
SHEEN 

CHARLESTON NIA 
UJ\l\.'IOWN 

WATER UNKNOWN OIL 
SHEEN 

USAF-
CHARLESTON CHARLESTON FIXED WATER JET FUEL JP-4 

AFB 

USN-NAVAL L~Ki'IOWN 
CHARLESTON 

WEAPONS STA SHEEN WATER UNKNOWN OIL 

CHARLESTOI\ NIA 
lY.\Kc'\IOWN 

WATER OIL: DIESEL 
SHEEN 

USN-
OIL, FUEL: NO. 

CHARLESTON CHARLESTON FlXED WATER 
NAVAL STA 

1-D 

USN-
CHARLESTON CHARLESTON \1:SSEL WATER OIL: DIESEL 

NAVAL STA 

UNKNOWN 

CHARLESTON NIA Ul'KNOWN 
WATER 

MATERIAL(FO 
SHEEN AMY 

SUBSTA.NCE) 

USN-
CHARLESTON CHARLESTON \'ESSEL WATER OIL: DIESEL 

NAVAL STA 

CROWLEY 
CHARLESTON AMERICAN \'ESSEL WATER 

HYDRAULIC 

TRANS 
OIL 

CHARLESTON 
USN-USS SE.A 

\'ESSEL WATER WASTE OIL 
HO URSE 

USN-USS 
CHARLESTON \'ESSEL WATER OIL: DIESEL 

FRANK CABLE 



NRC Incident 
Report# Date Street Location County 

181456 6/2011993 
BUILDING 

CHARLESTOK 
200NEAR PIER P 

ASHLEY 

182029 6/2211993 
MARINAOFFOF 

CHARLESTO!\ 
LOCKWOOD 

BLVD 

NAVAL 

182159 612311993 
STATION 

CHARLESTO:\ 
CHARLESTONP 

!ERL 

184321 7/4/1993 PEIR M CHARLESTOl\ 

OLD COAL 
184513 7/6/1993 TIPPLE CHARLESTO!\ 

DOCKBUOY7 

USS FRANK 
184666 7/6/1993 CABLEPIER CHARLESTOJ\ 

MIKE 

PIER 
184865 1n11993 ZULUCHARLES CHARLESTO:\ 

TONNAVSTA 

PIER GI 

185441 7110/1993 
CHARLESTONN 

CHARLEST01' 
AVAL 

SHIPYARD 

PIER G AT 
185450 7/10/1993 CHARLESTOJ\ 

SHIPYARD 

USN WEAPONS 
186082 7/13/1993 DORCHESTER 

STA 

CHARLESTON 
186480 7/15/1993 NAVAL CHARLESTOJ\ 

SHIPYARD 
CHARLESTO 

186746 7/1611993 
NAVAL 

BERKELEY 
WEAPON SST AT 

ION 

PIER 
158237 2/1611993 

NOVEMBER 
CHARLESTOJ\ 

NAVSTA 
159833 2126/1993 CHARLESTONP CHARLEST01' 

IERN 

QR 
QUAYWALLNS 

160388 3/2/1993 y CHARLESTO:'\ 
CHARLESTONC 
OOPER RlVER 

US NAVAL 
161494 311Oil993 STATIONPIER CHARLESTO:\ 

PAPANORTII 

Zone J RFJ Storm Water Eft1ue111 Ernlua1io11 Report Addendum 
Charleston Naval Complex. Charleston, SC 

Revision 0 
December 2002 

Suspected Type Of Medium 
City Responsible 

Incident Affected 
Material Name 

Company 

CHARLESTON NIA UNKNOWN 
WATER UNKNOWN OIL 

SHEEN 

CHARLESTON NIA VESSEL WATER 
OIL, FUEL: NO. 

2-D 

CHARLESTON 
USN-USS 

VESSEL WATER 
HYDRAULIC 

PEGASUS OIL 

CHARLESTON NIA 
UNK:>!OWN 

WATER UNKNOWN OIL 
SHEEN 

UNK."iOWN 
CHARLESTON NIA 

SHEEN 
WATER UNKNOWN OIL 

UN KS OWN 
CHARLESTON NIA 

SHEEN 
WATER UNKNOWN OIL 

USN - USS 
OIL. FUEL: NO. 

CHARLESTON SANTA VESSEL WATER 
2-D 

BARBARA 

CHARLESTO:\ 
CHARLESTON NAVAL VESSEL WATER OTHER OIL 

SH[l'YARD 

CHARLESTO'\ OTHER OIL 
CHARLESTON NAVAL VESSEL WATER /BLACK 

SHIPYARD INDUSTRIAL 

USN-USS MIXUREOF 
CHARLESTON MOUNT VESSEL WATER AFFF, WATER, 

BAKER AE34 AND F76 FUEL 

USN-
CHARLESTON CHARLESTO;>; VESSEL WATER WASTE OIL 

NSY 

USN-USS 
CHARLESTON MOUNT VESSEL WATER OIL: DIESEL 

BAKER 

USN-
CHARLESTON CHARLESTO:\ VESSEL WATER OIL: DIESEL 

:-.IAVALSTA 

USN-
OIL, FUEL: NO. 

CHARLESTON CHARLESTOK VESSEL WATER 
NAVAL STA 

2 

UNKNOWN 
CHARLESTON NIA 

SHEEN 
WATER UNKNOWN OIL 

USN-
UNKNOWN 

CHARLESTON CHARLESTO:'\ WATER UNKNOWN OIL 
~AVAL STA 

SHEEN 

5.49 



NRC Incident 
Report# Date 

Street Location County 

US NAVAL 
161830 J/J l/1993 STA T!ONPIER CHARLESTON 

ZULU 2ALPHA 

163247 3!20/1993 JAMES ISLAND CHARLESTON 

NAVAL 
164505 3C81!993 CHARLESTON 

BASEDOCK ZIA 

CHARLESTON 

165003 3f3 l/l993 
NAVAL 

CHARLESTON 
SHIPY ARDPIER 

GNORTH 

USN NAVAL 

167059 411211993 
STA 

CHARLESTON 
CHARLESTONP 

!ERH 

167973 4il6/1993 PIERS CHARLESTON 

169361 4/23/1993 PIER U CHARLESTON 

NAVAL 
170051 4/2711993 BASEPIER H CHARLESTON 

NORTH 

173+71 511311993 
MZ SLIPNASTA 

CHARLESTON 
CHARLESTON 

CHARLESTON 

175294 5/2111993 
NAVAL 

CHARLESTON 
SH!PY ARDPIER 

FNORTH 

175348 512111993 COLUMBUS ST 
CHARLESTON 

TERMINAL 

1882 MILFORD 
151817 l/5/l 993 STSHIPYARD CHARLESTON 

CREEK 

CHARLESTON 
NAVAL 

152~38 l/8/1993 
SHIPY ARDBET 

CHARLESTON 
WEEN 

DRYDOCK4 
&PIER KILO 

152989 1/12/1993 
CHARLESTONP 

CHARLESTON 
IERZ 

1882 MlLFORD 
154324 112111993 CHARLESTON 

ST 

USN-NAVSTA 
155859 1130/1993 CHARLES TO NP CHARLESTON 

!ERS 

Zone J RF/ Storm Water Effluent Evaluation Report Addendum 
Charleston Naval Complex, Charleston, SC 

Revision. 0 
December 2002 

Su<ipected Type Of Medium 
City Respomible 

lnddent Affected Material Name 
Company 

USN-USS 
CHARLESTON 

DAYO 
VESSEL WATER OIL: DIESEL 

CHARLESTON l\iA 
UNKNOWN 

WATER UiK."IOWN OIL 
SHEEN 

US\-
OIL, HJEL: NO. 

CHARLESTON CHARLESTON VESSEL WATER 
N:\\'ALSTA 

2-D 

US\-
CHARLESTON CHARLESTON VESSEL WATER 

HYDRAULIC 
OIL 

NSY 

US:'>-
CHARLESTON CHARLESTON 

UNKNOWN 
WATER 

OTHER OIL 

NAVAL STA 
SHEEN (2190 OIL) 

US:'>-
CHARLESTON CHARLESTON VESSEL WATER OIL: DIESEL 

N . .\VAL STA 

CHARLESTON 
USCG-CGC 

VESSEL WATER 
0 IL, FUEL: NO. 

ESCAPE 2-D 

US:\-
UNKNOW"N UNK."IOWN 

CHARLESTON CHARlESTON 
SHEEN 

WATER 
MATERIAL 

NAVAL STA 

CHARLESTON NfA 
l.fNKNO\VN 

WATER UNKNOWN OIL 
SHEEN 

US'\-
CHARLESTON CHARLESTON 

UNKNOWN 
WATER UNKNOWN OIL 

SHEEN 
NSY 

CHARLESTON 
WA~1){) 

MOBILE WATER OJL: DIESEL 
TRUCKr'\G CO 

OIL, FUEL: NO. 
CHARLESTON TI.. JAMES CO VESSEL WATER 

2 

USN-
CHARLESTON CHARLESTON VESSEL WATER OIL: DIESEL 

NSY 

CHARLESTON 
USN-L"SS MT 

VESSEL WATER 
HYDRAULIC 

BAKER OIL 

CHEYRON. 
WASTE 

CHARLESTON flXED WATER OIIJLUBRlCAN 
USA 

TS POSS.CON 

US:"i'-
UNKNOWN 

CHARLESTON CHARLESTON 
SHEEN 

WATER UNKNOWN OIL 
NAVAL STA 

'i :50 



NRC Incident 
Report# Date 

Street 

CHARLESTON 
156271 21211993 NAVAL 

SHIPYARD 

PIER 
157282 21911993 MlKENAVAL 

STATION 

NAVAL BASE 
158277 2116/1993 CHARLESTONP 

IER PAPA 

213155 1211811993 
SHIPYARD 

CREEK 

213357 12120/1993 PIER B SOl.m-1 

; 
NRC Incident 

Report# l Dale 
Street 

i 
; CYPRESS 

112323 ; 3130/1992 
GARDEN ROAD 

; 

113202 41611992 
5600 VIRGINIA 

AVE 

106457 211111992 (null) 

' 
' 2045 AUSTfN 

142312 1012811992 
AVE 

I l 1582 312411992 
1882 MILFORD 

STREET 
l 

1-26 AND US 17 ](}5148 l/30/1992 
NORTii 

TACOOPA 
106005 21711992 

RIVER PLANT 

149915 1211811992 (null) 

142314 10/2811992 
2045 AUSTfN 

AVE 

118802 5/22/1992 
2151 KINGS 

STREET 

102015 11311992 
PORT OF 

CHARLESTON 

Location County 

CHARLESTON 

CHARLESTON 

CHARLESTON 

CHARLESTON 

BERK.ELEY 

Location County 

BERK.ELEY 

CHARLESTON 

... ~. 

Zone J RF/ Storm Water Efj]uent El'aluation Report Addendum 
Charleston Naval Complex, Charleston, SC 

Revision 0 
December 2002 

Suspected 
Type Of Medium 

City Responsible 
Incident Affected Material Name 

Company 

USN- WASTE 
CHARLESTON CHARLESTO'.'.' VESSEL WATER OIULUBRICAN 

NSY TS - POSS. CON 

L"SN-
U~KNO\.VN 

CHARLESTON CHARLESTO" 
SHEE:'-1 

WATER UNKNOWN OIL 
C\.~VAL ST~ 

USN USS 
CHARLESTON VESSEL WATER OIL: DIESEL 

SIERRA 

CHARLESTON NIA 
UNKNOWN 

WATER OIL: DIESEL 
SHEEN 

CHARLESTON 
USN-NWS UNKNOWN 

WATER UNKNOWN OIL 
CHARLES TO:-> SHEEN 

Suspected j 
Type Of Medium 

City Respon9ble ! 
Incident Affected Material Name 

Company 

DUPONT 
COOPER 

CHARLESTON cor-. TfNUOlJS (null) (null) 
RIVER 
PLANT 

CHARLESTON 
WESTVACO 

FIXED AIR BIPHENOL 
CORP . 

ALBRIGHT 
NO CHRIS 

CHARLESTON ! CHARLESTON A.ND AfRCRAFr AIR 
CODE ' WILSON 
THIO 

I LA.c'lD PORT 
CHARLESTON ' CHARLESTON 

TRUCKING 
MOBILE LAND GLYCOLIC 

ACID 
MEDTIJM 

CHARLESTON CHARLESTON BP OIL MOBILE LA'.\'D 
NEUTRAL 

PETROLEUM 
OIL 

BULLDOG 
CHARLESTON CHARLESTON HWY MOBILE LAND OIL: DIESEL 

EXPRESS CO 

OOWI'HERM: 
BERKELEY CHARLESTON DUPONT CO f'1XED LAND THERM IN AL 

VP! 

RArL 
CHARLESTON CHARLESTON NIA RAILROAD REPOR (null) 

T(N/A} 

CHARLESTON CHARLESTON 
SOUTHERN 

FlXED 
UNK.NO THIOGL YCOLI 

STEAMSHIP WN CACID 
ALBRIGHT 

CHARLESTON CHARLESTON 
AND 

AXED 
lJNKNO St;LFURIC 

WILSON WN ACID 
AMER 

UNKNOWN 

CHARLESTON CHARLESTON EN FUNES VESSEL 
UNKNO POSSIBLE 

WN TOXIC 
MATERIAL 



NRC Incident 
Report# Date 

Street Location Count}" 

PORT OF 

102097 1/811992 
CHARLESTOW 

CHARLESTON 
WTER 

U:\KNOWN 

130~~6 8ntl992 

:"\.W STA I 
CHARLESTONB . . , 
ET\\l:EN PIERS , CHARLESTON 

K&L 

NAS 
CHARLESTONS 

130969 8/9/1992 ETWEEN PIERS CHARLESTON 
SIERRA 

A!';DllNIFORM ! 

\'AVAL 
! WEAPONS 

132166 811711992 
STATIONWHAR 

BERKELEY 
F ALPHA f 

I NORTH COOPER 

' RIVER 

CHARLESTON 

133737 8/2611992 
:\AVAL 

CHARLESTON 
STATIONROME 
0 SIERRA SLIP 

CYPRESS j 
13415~ 8/2811992 GARDEN RDA T J BERKELEY 

DEAD END 

WADMALAW 
l 34'7(() 9/I/l 992 RIV ERBY CHARLESTON 

LIGHT 771CWW 

13SU5 9/3/1992 QR WALL DORCHESTER 

135506 9/5/1992 
FPOAA 34093-

CHARLESTON 
3006 

135749 918/1992 NPQUEWAL CHARLESTON 

136<Wi 911 WI992 PIER K I CHARLESTON 

I 
136~86 911511992 

PIER PAPA 
CHARLESTON 

Ql'EBEC SLIP 

CHARLESTON 
'.'!AVAL 

137074 9117/!992 
BASEPIBR Z, 

CHARLESTON 

BER1H4·B 

13&.t70 9/28/1992 BUILDING 200 CHARLESTON 

'Zone J RFl Storm Water Effluent Evaluation Repon Adde1uium 
Charleston Naval Complex, Charleston, SC 

Revision 0 
December 2002 

Suspected Type Of Medium 
City Responsible Incident Afl'ected 

Material Name 
Company 

CHARLESTON 
M/V SANTA 

VESSEL 
UNKNO MAGSESIUM 

CLARA W'." PHOSPHIDE 

CHARLESTON NIA 
UNK1'0WN 

WATER OIL DIESEL 
SHEEN 

I 

~··· 

I 
UNKNOW]'; 

CHARLESTON NIA 
SHEEN 

WATER UNKNOM>; OIL 

CHARLESTON NIA CNKNOWN 
WATER UNK.'\OWN OIL 

SHEEN 

CHARLESTON NIA UNKNOWt-; 
WATER UNK.'\Q\VK OIL 

SHEEN 

OIL. Fl'EL: NO 
CHARLESTON DUPONT FIXED WATER 

6 

USCG- WASTE 
CHARLESTON USCGC VESSEL WATER OIULL'BRICAN 

RAMBLER TS POSS.CON 

USN-

CHARLESTON 
CHARLESTO 

VESSEL WATER WASTE OIL 
NNAVAL 

STA 
USN-

CHARLESTON 
NAVSTA 

VESSEL WATER PAINT 
CHARLESTO 

N 
-· 

USN-

CHARLESTON 
NAVSTA 

FIXED WATER 
OIL FlJEL: NO. 

CHARLESTO 2-D 
N 

USN-
WASTE 

CHARLESTON 
CHARLESTO 

FIXED WATER OIULUBRICAN 
NNAVAL 

TS - POSS. CON 
STA 

USN-

CHARLESTON 
CHARLESTO 

VESSEL WATER 
OIL ruEL: NO. 

NNAVAL 20 
STA 

USN-USS 
CHARLESTON JESSEL VESSEL WATER OIL: DIESEL 

BROWN 

USN-

CHARLESTON 
CHARLESTO 

VESSEL WATER OIL DIESEL 
NNAVAL 

STA 
'" 

' 



l.'i'RC 
Report# 

1394.58 

Incident 
Date 

10/6/1992 PIER KILO 

Location County 

Zone J RF! Storm Water Effluent Evaluation Report Addendum 
Charleston Naval Complex. Charleston, SC 

Revision 0 
December 2002 

City 
Suspected 

Responsible 
Company 

Type Of 
Incident 

Medium 
Affected Material Jliame 

CHARLESTO!\' CHARLESTON 

USN
CHARLESTO 

NNAVAL 
STA 

VESSEL WATER OIL: DIESEL 

NAVAL SUPPLY ! 
140597 10/141199:! CEN'TERCODE CHARLESTON ' CHARLESTON MCCULLUM FIXED WATER OIL: DIESEL 

143603 

143604 

I 100 

11/5/1992 

11/511992 

NAV STA 
CHARLESTON 

NAV STA 
CHARLESTON 

CHARLESTON CHARLESTON 

CHARLESTON I CHARLESTON 

USN-USS 
OBANON 

USN-USS 
OB.Au'ION 

VESSEL 

VESSEL 

WASTE 
WATER OIULUBRJCAN I 

TS - POSS. CON I 
' 

WASTE ,: 
WATER OllJLUBRlC.\N ! 

TS - POSS. CON 
1------1-----+-------------'--------+-----~-1------+----+------_, 

143714 

; 19:rn 

120080 

t 21039 

121917 

121946 

122020 

121971 

122479 

122682 

123264 

122961 

USN NAVSTA 
11/61199:! CHARLESTONP CH..\RLESTOI'\ • CHARLESTON 

USN-USS 
AVENGER 

512111992 

61211992 

6/811992 

611511992 

611511992 

611511992 

6115/1992 

6/18/1992 

IER UNIFORM 

TOWN CREEK 
UNDER 

THECOOPER 
RIVER 

BRIDGES 

HJ 
SLIPCHARLEST 

ON NAVAL 
SHIPYARD 

437TH AIRLIFf 
WING 

BUILDING 200 

CHEVRON OIL 
TERMINAL 

PIER 
N4CHARLESTO 
N NAVAL BASE 

PIER 
ZCHARLESTON 

NAVY BASE 

CAROLIN IA 
CHARLESTON CHARLESTON SEA 

SERVICE 

CHARLES TO 
CHARLESTON i CHARLESTON N NAVAL 

I SHWYARD 
I 

USAFAER 

CHARLESTOJ\ i CHARLESTON BASE 

I 
CHARLES TO 

CHARLESTON CHARLESTON 

CHARLESTOJ\ CHARLESTON 

CHARLESTO!'> I CHARLE.STON 

i 

CHARLESTON I CHARLESTON 
! 

N 
l"SN

CHARLESTO 
N :\.-WAL 

STA 

NIA 

us~~NAV 

BASE 
CHARLESTO 

N 

US~-USS 
THORN 

WAPPOO CUT CHARLESTON CHARLESTON NIA 

USS USN-
611911992 HALYBURTONF CHARLESTON CHARLESTON CHARLESTO 

612211992 

612211991 

FG-40PlER Z4A N 

1369 
HARBORVIEW CHARLEST01' CHARLESTON 

RD 

NAVAL CHARLESTOI'\ • C 
STATION 1 

TRAYLOR 
BROS INC 

"'A 

NIA 

VESSEL 

VESSEL 

VESSEL 

FIXED 

UNKNOWN 
SHEEN 

UNKNOWN 
SHEEN 

VESSEL 

VESSEL 

UNKNOWN 
SHEEN 

VESSEL 

VESSEL 

UNKNOWN 
SHEEN 

UNKNOWN 
SHEEN 

r--l-2_-~9-6-2-t--6-/-2V~l99-2---t--~ESTON CHARLESTON 

~·-··----~-···········-···········-~----~ ..... 

5.53 

WASTE 
WATER Oll/LUBRICAN 

TS - POSS. CON 

WATER 
OIL: DIESEL 

FUEL 

WATER B!LGE SLUDGE 

WATER JET AJEL: JP-4 

WATER OlL: DIESEL 

WATER UNKNOWN OIL 

WATER UNKNOWN OIL 

WATER UNKNOW1'1 OCL 

WATER 

JET FUEL: JP-5 
WATER (KEROSF1'c, 

WATER 

HEAVY> 

HYDRAULIC 
OIL 

WATER UNKNOWJ\OIL 

WATER UNKNOV.1' OIL 



NRC Incident 
Report# Date Street Location Couoty 

CODE 

123171 612311992 
340CHARLESTO 

CHARLESTOS 
N NAVAL 

SHIPYARD 

PCER 
123984 612811992 ()CHARLESTON CHARLESTO:'\ 

NAVAL BASE 
I 

125568 718/199~ 
COOPER 

CHARLESTO:'\ 
I RIVERBUOY 52 
I 

126553 7/14/1992 BUILDING 200 CHARLESTO'.; 

CHARLESTON 
128754 7/241199: NAVAL CHARLESTO:'\ 

STATIONPIER N 

NAVAL 
STATION 

128948 7/26/1992 CHARLESTONP OORCHESTER 
IER KILO 
SOL"TH 

~··· ............ 

IMMIGRATION 
129061 712711992 STCOLUMBUS CHARLESTOS 

STTERMrNAL 

NAVSTA 

[30527 8151199~ 
CHARLESTONB 

CHARLESTO"\ 
ETWEEN PIER Q 

&R 

106658 2113/199~ 
SHIPYARD 

CHARLESTO"\ 
PIER C 

NAVAL 
[06840 2/1411992 ~IATIONPIER CHARLESTO:\ 

M&N 

I NAVY STATION 

107056 2117/1992 CHARLESTONP 
CHARlESTO:\ 

!ER :lAA. USS 
DAYO 

CHARLESTON 
!07829 2/23/199.:! HARBORBEA.ll.lS CHARLESTO:\ 

PATRIOT POINT 
I 

: PIER NUS 
l08810 i 31211992 NAVAL CHARLESTO:\ 

STATION 

108886 312/1992 
PIER SIERRA 

CHARLESTO:\ 
SOUTH 

108886 312/1992 

I 

PIER SIERRA 
CHARLESTO:'\ 

SOUTH 

Zone J Rfl Storm Water Efjluent Evaluation Repon Addendum 
Charleston Naval Complex, Charleston, SC 

Rei•ision 0 
December 2002 

Suspected Type Of Medium 
City Responsible 

lncidmt Affected Material Same 
Company 

CHARLESTO 
CHARLESTON NNAVAL 

UNK.i.'10\\'N 
WATER UNKNO\\ '.: OIL 

SHEEJ\ 
SHIPYARD 

WASTE OIL 
CHARLE5TO'.'i USN VESS El WATER (OILY BILGE 

WA1ER) 

CHARLESTON NIA 
UNKNOWN 

WATER UNKNOW;\ OIL 
SHEE:'\ 

USN-

CHARLESTON 
CHARLES TO 

FIXED WATER 
OIL, FUEL NO. 

1' NAVAL 2-D 
STA 

US'.'J- USS 
CHARLEST0::-.1 JOSEPH VESSEL WATER WASTEO!L 

HEWES 

lJNKNOV.;..J 
CHARLESTON N/A 

SHEE!\ 
WATER UNKNOW'.; OIL 

PORTS 
CHARLEST0:'.'1 

AlTHORITY 
FIXED WATER OIL: DIESEL 

lJSN- i WASTE 
CHARLESTON 

CHARLESTO 
VESSEL WATER i OIUUJBRICAN 

:KNAVAL 
TS-POSS CON 

STA 
lJSN-

CHARLEST0:'.'1 
CHARLESTO 

FIXED WATER OIL: DIESEL 
!\NAVAL 

STA 

L'NKNO\\i" 
CHARL.ESTO:-J NIA 

SHEE:K 
WATER OIL: DIESEL 

CHARLESTO:-J 
US NAVY, 

VESSEL WATER OIL. M!SC: 
USS DAYO LUBRICATING 

UNKNOWN 
CHARLESTON US NAVY 

SHEE!\ 
WATER UNKNO\\ '.: OIL 

CHARLESTON IJS NAVY VESSEL WATER OIL: DIESEL 

USN-NAVAL 
GASOLNE: 

CHARLE:.ION 
BASE 

VESSEL WATER AUTOMOTIVE 
CHARLESTO 

N 
(4.23G PBIG 

US"\-NAVAL 

CHARLESTON 
BASE 

VESSEL WATER 
OIL, MISC: 

CHARLESTO MOTOR 
N 

55-1 



NRC Incident 
Report# Date 

Street 

CHARLESTON 
110105 31l l/1992 NSYDRYDOCK 

5 

PIER P, BERTH 

l l 1801 312511992 
4CHARLESTON 

NAVAL 
STATION 

SST 1089 FrO 

t 12205 312&/1992 
1 AACHARLESTO 

N l\AVY 
BASEBERTH 4A 

CHARLESTON 
l 15307 412311992 NAVAL 

BASEPIER N 

! NAVSTA 
116200 41301199~ CHARLESTONP 

IER Q4A 

FOOT OF 
116974 5nll992 PfITSBURG 

AVE i 

117015 5n!l992 PIER MIKE 

t-• 

l 17436 511111991 PlERX 

CHARLESTON 
1 L7928 511511991 NAVSTADRYD 

OCKNO. 2 

CHARLESTON 

101668 115/1992 
NAVAL 

BASEPIER 
ZULU 
PIER 

J()\799 1/611992 MIKEBERTH 
2BRAVO 

CHARLESTON 
!02223 l/9/1992 

I NSY 

102605 !11311992 
1882 MILFORD 

ST 

FPO AA 34091-
103716 112111992 

1478 

FPO AA 34090-
104655 112711992 

1227 

143848 11/811992 PIER PAPA 

Location Count~· 

CHARLESTON 

CHARLESTON 

CHARLESTON 

CHARLESTON 

Zone J RF/ Storm Water Effluent fa·aluation Repon Addendwn 
Charleston Na\'lll Complex, Charleston, SC 

Revision 0 
December 2002 

Suspected 
Type Of Medium 

City Responsible Incident Affected Material Kame 
Company 

FNK.'\IOWN 
CHARLESTON NIA 

SHEEN 
WATER OIL: DIESEL 

USS - USS WASTE 
CHARLESTON MACDONOU VESSEL WATER OIULUBRICA.N 

GH TS - POSS. CON 

USN-USS 
CHARLESTON JESSEL VESSEL WATER 1 OIL: DIESEL 

BROWN 

US!\· USS 
CHARLESTON SA.'lTA VESSEL WATER PAINT 

BARBARA 
AQUEOUS 

CHARLESTON I CHARLESTON 
USS-USS VESSEL WATER FILM 
TAYLOR FORM~G 

FOAM 
L&B 

CHARLESTON CHARLESTON 
MARINE 

VESSEL WATER OIL: DIESEL 
CORPORATI 

ON 
: CSN-

CHARLESTON ' CHARLESTON 
CHARLES TO CNK."OWN WATER OIL: DIESEL 

NK-WAL SHEEN 
STA 

CSN-
CHARLESTON CHARLESTON WEAPONS VESSEL WATER on_: DIESEt 

STATION 

l':\I K1'0WN 
CHARLESTON CHARLESTON ~IA 

SHEEN 
WATER UNKNO~OlL 

i 

US!"- USS ! 
CHARLESTON CHARLESTON MACDONOU VESSEL WATER OIL: DIESEL 

GH 

uss~uss 
CHARLES.TON CHARLESTON 

SEAHORSE 
VESSEL WATER OD...: DIESEL 

USN - USS 
CHARLF-'>TON CHARLESTO' SANTA VESSEL WATER OD...: DIESEL 

BARA 

CHARLESTON CHARLESTON BPO£L FIXED WATER 
OIL,MISC: 

LUBRICATING 

USS 
A FFFHRE 

CHARLESTON , CHARLESTON 
FAHRJON 

VESSEL WATER R>GIITING 
R)Ml 

WASTE 
CHARLESTON CHARLESTON USS DEYO VESSEL WATER OILJLUBRICAN 

TS - POSS. CON 

CHARIH.'TON CHARLESTON NIA 
UNKNO\VN 

WATER UNKNOWN OIL 
SHEEN 

~-

5.55 

I 
I 



NRC Incident 
Report# Date 

Street Location County 

CHARLESTON 
NAVAL 

146-l-06 l 112411992 STATIONDELT CHARLESTON 
A FOXTROT 

SLIP 
. 

I 
14i~J 1213/1992 

BETWEEN 
DORCHESTER 

PIERS PANDQ 

l CHARLESTON 
\'AVAL 

149..l.03 1211611992 
STA TIONPIER 

CHARLESTON 

P4A 

CHARLESTON 
149654 12117/!992 NA\' BASEPIER CHARLESTON 

M 

CHARLESTON 
14967 1 12117!1992 CHARLESTOI" 

i NAVAL BASE 

CHARLESTON 
\'AVAL 

14%1}7 12/17/l992 
SHIPYARDPIER 

CHARLESTON 

' 
CBERTH N0.4 

I 
l\AVBASE 

1496"8 12/17/1992 CHARLESTONP CHARLESTON 
!ERM i 

Cll~LESTON 
150.W2 1212111992 NSYSC PIERC CHARLESTON 

BERTH 4 

FPO AA 34091-103-16 l/21il992 
1478 

CHARLESTON 

'.'AVSTA 
116200 4130/1992 CHARLESTONP CHARLESTON 

IER Q4A 
i 

CHARLESTON 
115307 412311992 

I 
~AVAL CHARLESTON 

: B.ASEPIER N 
.~ ..... 

135506 91511992 
FPOAA 34093· 

CHARLESTON 
3006 

l 

; 

1'.'RC Incident 
Report# Date 

Street Location County 

6~6 31811991 
BERTH !STATE 

CHARLESTON 
PIER N0.15 

90'-17 9130/1991 
7Mll.E 

CHARLESTON Y ARDM.M. SCI 

77937 7/2/1991 
5600 VIRGINIA 

CHARLF..STON 
I AVE 

Zm1e J RF/ Storm Water Effluent Ernluatio11 Repon Addendum 
ChCJ.rleston Naval Complex. Charleston, SC 

Revision 0 
December 2002 

Suspected Type Of Medium 
City Responsible Incident Affected Material Name 

Company 

USN-
CHARLESTO UNKNOWN 

CHARLESTON 
N ~AVAL SHEEN 

W.\TER OIL DIESEL 

STA 

CHARLESTON NIA 
UNKI'OWN 

W . .\TER 
OIL, FUEL: NO. 

SHEEN 2-D 
-······ . 

' 
us~ USS 

WASTE OIL 
, CHARLESTON 

NICHOL'iO'.\ 
VESSEL \\ATER AND BILGE 

WATER 

USS-USS 
CHARLESTON FRANK VESSEL W.\TER OIL: DIESEL 

CABLE 

USS-liSS 
OIL: DIESEL 

CHARLESTON FRANK VESSEL WATER 
CABLE 

(OTH=PINT) 

USN- I 
HYDRAUUC 

CHARLESTON CHARLESTO VESSEL WATER 
OIL 

KNSY 

USN-USS 
CHARLESTON BILLFISH VESSEL W . .\TER WASTE OIL 

SSN 676 

USN-USS 
WASTE OIL 

CHARLESTON DA,\TIEL VESSEL W.\TER 
WEBSTER I 

AND WATER 

USS 
A Ff'F FIRE 

CHARLESTON 
FAHRIOK 

VESSEL W.\TER FOGHTING 
FOAM 

AQUEOUS 

CHARLESTON 
USN-USS 

VESSEL W..\TER 
FILM 

TAYLOR FORMING 
FOAM 

USN USS 
CHARLESTON SANTA VESSEL W..\TER PAINT 

BARBARA 
USN-

CHARLESTON 
NAVSTA 

VESSEL WATER PAINT 
CHARLESTO 

N 

Suspected 
Type Of Medium 

City Responsible 
Incident Alfeded 

Material Name 
Company 

CHARLESTON NIA FIXED AIR 
TRIMETHYL 
PHOSPHITE 

CHARLESTON NIA RAILROAD L\ND 
OIL.MISC: 

MOTOR 

CHARLESTON 
WESTVACO BLACK 

CORP LIQUOR 

' 

1 

j 



NRC Incident 
Report# Dale 

Street Location County 

81318 7/29/1991 
PO BOX BERKELEY 

I 0288HWY 503 

69732 4126/1991 
EXXON CO USA CHARLESTON 

TERMINAL 

72015 511511991 COPPERS YARD CHARLESTON 

75929 6/l7/l99l 
2151 KL~G ST CHARLESTON 
EXTEJ';SION 

1445 
69725 412611991 GREE!'\LEAF CHARLESTON 

STREET 
BLDG 

61637 3/l/1991 
200NAVAL 

CHARLESTON 
STATIONBERT 

' 
HMJA 

67816 4/13/1991 {null} CHARLESTO'.li 

i ON THE 
ASHLEY 

85575 8/2111991 RIVER'.>IEAR CHARLESTON 
THE ASHLEY 

MAR!l\A 

ONWAPPOO 

85573 8/2111991 
CREEKNEAR 

CHARLESTON 
WAPPOOCUT 

BRIDGE 

PIERN 
85122 8/23fl991 3ANAVALSTA CHARLESTON 

CHARLESTON 

CHARLESTON 
NAVY 

85354 8/2511991 YARDPASTlliE CHARLESTON 
PORT 

AUTIIORITY I 

i 
COLU~tBlJS 

86121 8/2911991 
STREET CHARLESTON 

TERMINAUCO 
OPERRIVER) 

CHARLESTON 
86753 9/3/1991 NAVAL CHARLESTON 

BASEPIER Q3A 

86931 9/411991 PIER KILO CHARLESTON 

PIER 
87443 9/911991 RCHARLESTON CHARLESTON 

NAVAL BASE 

QRSLIPNAV 879!i0 9/11/1991 CHARLESTON 
BASE 

88601 ! 9/1111991 (null) CHARLESTON 
' 

7.011e J RF/ Storm Water Efjluem Evaluatlo11 Report Addendum 
Charleston Naval Complex, Charleston, SC 

Revision 0 
December 2002 

Suspe.:ted Type Of Medium 
City Responsible 

Inddeot Affedal Material Name 
Company 

CHARLESTON 
1 

MOBAY FIXED LAND BROMINE CORP. 
1 

EXXON CO 
I 

CHARLESTON FIXED LAND ASPHALT 
USA 

CSX 
ETHYL 

CHARLESTON TRANSPORT MOBILE LAND 
ALCOHOL 

ATIOI\ 

CHARLESTON 
ALBRIGHT 

FIXED LAND 
N-BLTYL 

& WIL."lON ALCOHOL 

UNKNOWN ASPHALT 
CHARLESTON EXXON USA 1 LAND 

I SHEE1' SEALER 

LiSN PORT 

CHARLESTON 
SERV 

VESSEL LAND OIL: DIESEL 
CHARLESTO 

N 
: RAIL 

CHARLESTON NIA 
i 

RAILROAD REPOR (DUIJl 
T(NIA1 

U~KNOWN 
CHARLESTON NIA 

SHEEN 
WATER UNKNOWN OIL 

CHARLESTON NIA 
UNKNO\\"N 

WATER UNKNOWN OIL 
SHEE!\ 

l:SN-USS 
F16MARINE 

CHARLESTON JOSEPH VESSEL WATER 
OIL: DIESEL 

HEWES 

UNKNOW:-/ 
CHARLESTON NfA 

SHEEl\ 
WATER UNKNOWN OIL 

I 

CHARLESTON NIA UNKNOWN 
WATER 

OIL, RJEL: NO. 
SHEE1' 6 

USN-USS JET FUEL: JP-5 
CHARLESTON 

CARR 
VESSEL WATER (KEROSENE. 

I HEAVY) 
I 

MCCULLUM WASTE 
CHARLESTON CONSTRUCT FIXED WATER OIULUBRICAN 

ION TS 

USN-USS HYDRAULIC 
CHARLESTON 

ORTOLAN 
VESSEL WATER 

OIL 

USN NAVAL 
CHARLESTON STA, PORT PIPELINE WATER OIL: DIESEL 

SERV. 

CHARLESTON NIA 
UNKNOWN 

WATER UNKNOWN OIL 
SHEEN 



NRC Incident 

I Report# Date Street Location County 

88108 911111991 (null) UNKNO\VN 

NAVY STATION 
88523 9/1611991 CHARLESTONP CHARLES TO:\ 

IERA 
...••... ~ 

CHARLESTON 
89140 9120/1991 NAVAL CHARLESTOS 

BASEPIER Q 

l 60BRASWELL 
89827 912611991 STREETASHLE CHARLESTO'.\ 

Y Rl\'ER 

! 
I PIERS RAND 

SNAVAL 
90805 10/311991 STATION CHAR.LESTO'." 

' CHARLESTONC 
OOPERRIVER 

91750 l0/10/1991 PIERPANDZ CHARUSTOS 

~b ••••• 

BAINBRIDGE 

92917 10/1911991 
AVEOSTHE 

CHARLESTOS 
NA\"AL 

STATION 
BAINBRIDGE 

92917 ' 1011911991 
AVEO:-O"THE 

CHARLESTO~ 

I NA\"AL 
STATION 
NA\AL 

93034 10/2111991 
WEAPOl\S 

CHARLESTO'.': 
STATIONTC 

i TERMINAL 

CENTER OF 
RIVER '.'/EAR 

76170 611911991 TCADOCK,AT BERKELEY 
THE !\AVAL 

WEAPO'.'ISTA. 

... ..... ~. 
PIERNO. 

76597 6123/1991 PCOOPER DORCHESTER 
Rl\"ER 

NA\"AL 
: STATION 

77798 71211991 
CHARLESTONS 

CHARLESTON 
ETWEENPIER 

LIMA A."IDPIER 
Zl.lUJ 

LZ 
77867 71311991 SLJPCOOPER CHARLESTON 

RIYER 
LOCKWOOD 

78050 71411991 BLVDASHLEY CHARLESTON 
RJ\"ER 

NAVAL 
78731 71911991 STATION CHARLESTON 

CHARLESTON 

Znne J RF/ Storm Water Efjluent Evalua1io11 Report Addendum 
Charleston Naval Complex, Charleston, SC 

Revisio11 0 
December 2002 

Suspected Type Of Medium 
City Responsible 

lncident Affected Material Same 
Company 

CHARLESTON NIA UNKNOWN 
WATER UNKNOW"X OIL 

SHEEN 

L'SNS VEGA 
WASTE 

CHARLESTON 
(TAK 286 

FIXED WATER OJULUBRlCAN 
TS· POSS. CON 

US'.'1- USS 
CHARLESTON 

MAHA.N 
VESSEL WATER OIL: DIESEL 

' 
VNKNO~ 

WATER I l--..KNOW,,.OIL CHARLESTON NIA 
SHEEN 

lil\;KNO\V]'.; 
WATER IDIKNOW~OIL CHARLE'iTON NIA 

SHEEN 

USN· 

CHARLESTON 
Cfl.\RLESTO UNKNO~ 

WATER OIL: DIESEL 
NNAVAL SHEEN 

STA 

GASOLl'\E 
CHARLESTON NIA MOBILE WATER AUTOMOTIVE 

(4.23G PBIG 

CHARLESTON NIA MOBILE WATER j OIL, MISC 

I MOTOR 
! 

CHARLESTON NIA 
UNKNOWN 

WATER JET f1JEL: JP-4 
SHEEN 

UNKNOWN 
CHARLESTON NIA 

SHEEN 
WATER l "NKNO\V'\ OIL 

t.:SN NAVAL 
UNKNOWN 

CHARLESTON STA, PORT SHEEN WATER UNKNO\\~ orL 
SERV. 

USN NAVAL 
CHARLESTON STA, PORT 

UNKNOWN 
WATER 

OIL, FUEL NO. 
SHEEN 2-D 

SERV. 

UNKNO\\'N 
CHARLESTON NIA WATER UNKNOWNOfL 

SHEEN 

UNKNOWN 
CHARLESTON NIA WATER UNKNOW:-.; OIL 

SHEEN 

UNKNOWN 
CHARLESTON NIA 

SHEEN 
WATER UNKNOW" OIL 

! 

5.58 



NRC Incident 
Location County I Report# Date 

Street 

CHARLESTON 

78802 -;1!0/1991 CITY 
CHARLESTON 

MARlNALOCK 
WOOD IJRIVE 

PIER RAND 
SNAVAL 

78786 "7!!011991 STATION CHARLESTON 
CHARLESTONC 
OOPER RIVER 

NAVAL 
80482 -:12111991 WEAPONS BERKELEY 

STATION 

NAVAL 

80628 7/23/] 991 
STATION 

CHARLESTON 
CHARLESTONC 
OOPERRIVER 

US NAVAL 
80540 112311991 ST A TIONPJER CHARLESTON 

PAPA 
~-· 

NAVSTA 
81707 7/31/J 991 CHARLESTONP CHARLESTON 

IER QBERTH 4A 

BlJILDING 

82714 8!7il 991 
200NAVAL 

CHARLESTOI" 
STATION 

CHARLESTON 

PIER DBERTH 
82966 S/8/1991 

6A 
CHARLESTON 

BUILDING 

83379 811211991 
200NAVAL 

CHARLESTON 
STATION 

CHARLESTON 

NAVAL 
STATION 

84003 8115/1991 CHARLESTONP CHARLESTON 
IERQ, BERTH 

3A 

NAVAL 
84067 8.116/1991 WEAPONS BERKELEY 

STATIONPIER B 

COLUMBUS 
84239 8.11711991 TERMINALP!ER CHARLESTON 

NO. I 
BUILDING 
200NAVAL 

69833 4127/1991 STATION CHARLESTON 
CHARLESTONP 

IER N 

NAVAL 
70502 .J./2711991 STATION CHARLESTON 

CHARLESTON 

Zone J RFI Stomt Warer Effluellt Evaluation Report Addendum 
Charleston Naval Complex, Charleston, SC 

Revision 0 
December 2002 

Suspected Type Of Medium 
City Respon.si hie Incident Affected 

Material Name 
Company 

WASTE 
CHARLESTON 

JJFISHING 
VESSEL WATER Oil.lLUBRICA-'< co TS - POSS. COS 

UNKNOWN 
CHARLESTON l'\1"'. 

SHEEN 
WATER UNKNOWN OIL 

.... 

CHARLESTQ,, I UJ K:...VY FIXED WATER OIL: DIESEL 

FLEET.'.IU-IE WASTE 
CHARLESTON WARFARE FIXED WATER Oil.lLUBRICA >.; 

TRAC EN TS POSS.COS 

·-
USSSIERA 

CHARLESTON 
AD18 

VESSEL WATER OIL: DIESEL 

USN· l'SS 
WASTE 

CHARLESTON VESSEL WATER OIULUBRICA.X 
SEM\IS 

TS 

USNK:...VAL 
CHARLESTON STA. PORT VESSEL WATER OIL: DIESEL 

SER\" 

USS 
JET FUEL: JP. 5 

CHARLESTON 
ORTOLAN 

VESSEL WATER (KEROSENE 
HEAVY) 

CHARLESTO~ N1 . .\. 
U~KNOWN 

WATER OIL: DIESEL 
SHEEN 

USN- USS 
CHARLESTON HALYBURT VESSEL WATER OIL: DIESEL 

O'\ 

USN-USS 
CHARLESTON MOl""NT VESSEL WATER OIL DIESEL 

BAKER 

LYKES 
OIL, FUEL: l'\O 

CHARLESTON BROWERS VESSEL WATER 
STEA.\tSHIP 

6 (60Z.) 

USN 1\AVAL WASTE 
CHARLESTON STATION VESSEL WATER OIL/WBRICA'I 

SUPPORT TS 

USN !\AVAL WASTE 
CHARLESTON STATION VESSEL WATER OIULUBRICA.'l 

SUPPORT TS - POSS. CON 
.•. 

5.59 

1 

' 



NRC Incident 
Report# Date Street Location County 

NAVAL 
STATION 

70048 .V29/1991 
CHARLESTONB 

CHARLESTON 

ERTHQ4A 

70043 .v29/l 99I PIER Q BERTH 4 DORCHESTER 

69965 412911991 
SLIPZMNAVAL 

CHARLESTON 
STATION 

COLMUBiJS 
71024 51611991 STREET CHARLESTON 

TERMINAL 
ON FOLLY 

72460 5117/1991 
CREEK AT 

CHARLESTON 
TIIEFOLL Y RD 

BRIDGE 

PIER PAPA 4 
72673 512Qll 99l 

ALPHA 
CHARLESTON 

50 
73039 5123/1991 IMMIGRATION CHARLESTON 

ST 

73367 512611991 
PIER QCOOPER 

CHARLESTON 
RIVER 

CHARLESTON 
73601 5{].7/1991 NAVAL CHARLESTON 

BASEPIER lJ 

PK SLIPNAVAL 
73517 5i28/199l STATION CHARLESTON 

CHARLESTOl'i 

NAVAL 

73590 512911991 
STATION 

CHARLESTON 
CHARLESTONP 

IERQ 

COOPER 
RNERDAY 

74734 6/611991 
MARKER49 

CHARLESTON 
CLOSES'TNAVA 

ID: DANIEL 
ISLAND 

~ .. A 

BETWEEND& 
F 

75436 6/1311991 rxx::KSNAVAL CHARLESTON 
STATION 

CHARLESTON 
-·-

i PIER 
75705 6/15/1991 CHARLIEGOOS BERKELEY 

ECREEK 

NAVAL 
75783 6/1611991 WEAPON BERKELEY 

ST A TIONPIER C 

PIER SIT 
63752 3/1611991 QUAYWALLNA CHARLESTON 

Zone J RFJ Storm Water Efjluellt Evaluation Repon Addendum 
Charleston Naval Complex, Charleston, SC 

Revision 0 
December 2001 

I Suspected Type Of Medium 
City Respoosible Incident Affected Material l\ame 

! Company 

! l'SS 
CHARLESTON 

BLAKELY 
VESSEL WATER 1 OILY WATER 

USN !\AVAL 
OIL, FUEL 'JO. 

CHARLESTON STATIO:'I! VESSEL WATER 
2 

SUPPORT 

CHARLESTON 'KIA 
UNKNOWN 

WATER UNKNOW\ OIL 
SHEEN 

·-
SEALAND 

CHARLESTON SERVICE VESSEL WATER OIL DIESEL 
l\:C 

CHARLESTON /\IA 
UNKNOWN 

WATER UNKNOW\ OIL 
SHEEN 

USN :\:AVAL 
CHARLESTON STATION VESSEL WATER UNK.i"JOW;"\ OIL 

SUPPORT 

UNKNOWN 
CHARLESTON !\IA 

SHEEN 
\VATER OIL: DIESEL 

CHARLESTON 
USS H . .\LEY 

VESSEL WATER 
OIL, MISC 

BURTO"I LUBRICATNG 

l'SS WASTE 
CHARLESTON EXULT A.t'IT VESSEL WATER OIULUBRICAN 

(4-$1) TS· POSS CON 

UNKNOWN OIL, MISC: 
CHARLESTON J\/A WATER 

SHEEN LUBRICATING 

CHARLESTON NJA 
UNKNOWN 

WATER OIL: DIESEL 
SHEEN 

: 
! 

CHARLESTON KIA UNKNOWN 
WATER 1 UNKNO\VS OlL 

SHEEN 

USN NAVAL 
UNKNOWN 

CHARLF-'>TON STATION 
SHEEN 

WATER OIL: DIESEL 
SUPPORT 

UNKNOWN 
CHARLESTON NIA 

SHEEN 
WATER UNKNO\VS OIL 

USS OIL: DIESEL 
CHARLESTON VESSEL WATER 

HOLLAND (F76! 

-· 

! WATER CHARLESTON J\/A VESSEL OIL: DIESEL 

i 

5.60 



NRC Incident 
Report# Date 

Street Location County 

BUILDING 

63987 3/1811991 
200NAVAL 

CHARLESTON 
STATION 

CHARLESTON 

AMOCO 

64836 3123/1991 
CHEMICAL 

CHARLESTON 
PLA."fl'COOPER 

RIVER 

BUILDING 
200NAVAL 

65005 3/25/1991 STATION CHARLESTON 
CHARLESTONP 

lER PAPA 

65018 312511991 
PIER ZCOOPER 

CHARLESTON 
RIVER 

66525 41411991 PQSUP CHARLEST0'.'1 

COOPER 
RIVER CHARLE 

67087 4/811991 
STONNAVAL 

CHARLESTON 

BASE 

PIERQNAVAL 
67192 41911991 STATIOK CHARLESTON 

CHARLESTON 

BUILDING 
200NAVAL 

68033 4/l5/I991 STATION CHARLESTOt>; 
CHARLESTONP 

IERY 

68348 411611991 
CHARLESTON 

CHARLESTON 
HARBOR 

SC PORT 
68377 -'117/1991 AUTIIORITYBE CHARLESTON 

RTHNO. 3 

NAVAL BASE 
69701 4120/1991 CHARLESTONN CHARLESTON 

EAR PIER A 

68839 412111991 PIER PBERTH 4 CHARLESTON 

CHARLESTON 
69498 412411991 HARBOR1'.'EAR CHARLESTON 

BOUY NO. 26 

NAVAL 

69351 412411991 
STATION 

CHARLESTON 
CHARLESTONP 

IERDSOUTH 

I 
NAVAL 

! 695: 
-'12411991 

STATION 
CHARLESTON 

CHARLESTONP 
IER J 

···-

Zone J RF/ Srorm Water Effluent Evaluation Repon Addendum 
Charleston Naval Complex, Charleston, SC 

Revision 0 
December 2002 

Suspected Type Of :\tedium 
City Responsible 

Incident Affected 
Material Name l 

Company 

NAVAL 
WASTE 

CHARLESTON 
STATION 

FIXED WATER OIULUBRICA:--1 
SUPPORT 

TS Poss. Con 
SRV 

AMOCO 
CHARLESTON TRMSPORT \'ESSEL WATER 

OIL, MISC 

COMPANY 
MOTOR 

LS KNOWN 
WASTE 

CHARLESTON NIA 
SHEEN 

WATER OlULUBRICA'.'I 
TS - Poss. Con 

LISS l OTIIER OIL 
CHARLESTON MACOONOU VESSEL i WATER (SF76) FUEL 

GH I OIL 
USN NAVAL 

I WATER 
OIL. FUEL: 1\0 

CHARLESTON STATION FIXED 
2 

SUPPORT I 
I 

USN NAVAL 
OIL, MISC: 

CHARLESTON STATION \'ESSEL WATER 
LUBRICATING [ 

I 
SUPPORT 

I 
i 

I;NKNOWN 
CHARLESTON NIA 

SHEEN 
WATER UNKNOWN OIL 

-·-··-

USS 
WASTE 

CHARLESTON \'ESSEL WATER OIULUBR JCA'< 
GUARDJAN 

TS - Poss. Con 

CHARLESTON NIA 
l."\KNOWN 

WATER OIL DIESEL 
: SHEEN 

HARRINGTO 
CHARLESTON N SHIPPING VESSEL WATER OIL: DIESEL 

AGNCY 
-

!_.~KNOWN 
CHARLESTON NIA WATER UNKNOWN OIL 

SHEEN 

CHARLESTON USN VESSEL WATER OIL: DIESEL 

U~KNOWN 
CHARLESTON NIA WATER UNKNOWN OIL 

SHEEN 

USN NAVAL 
CHARLESTON STATION VESSEL WATER 

OIL, MISC: 

SUPPORT LUBRICATING 

CH.A.RLESTON NIA 
Di KNOWN 

WATER OIL: DIESEL 
SHEEN 

:i 61 



NRC 
Report# 

69336 

6952? 

5485: 

5942: 

Incident 
Date 

4/2411991 

4125114-11 

l/1411991 

112311 c,..) I 

Street 

NAVAL 
STATION 

CHARLESTONP 
fER P 

NAVAL 
STATION 

CHARLESTONP 
IER QUEBEC-4A 

PIERQNAVAL 
BASE 

CHARLESTON 
HARBOR 

Location County 

CHARLESTON 

CHARLESTON 

CHARLESTON 

Zone J RF/ Storm Water EJ]1uem Evaluation Repon Addendum 
Charleston Naval Complex, Charleston, SC 

Revision 0 
December 2002 

Cily 

CHARLESTON 

CHARLESTON 

CHARLESTON 

Suspected j 
Responsible 
Company 

USN NAVAL 
STATlON 
SIJPPORT 

I 
I 

USN NAVAL I 
STATION ' 
SCPPORT 

USN PORT ! 

SERV i 
CHARLESTO 

N 

Type Of 
Incident 

UNK:~O\\'N 

SHEE'\ 

VESSEL 

VESSEL 

Medium Material Name 
Affected 

WATER OIL: DIESEL 

WATER OIL: DIESEL 

WATER OIL: DIESEL 

CHARLESTON CHARLESTON NIA I
I ENKNOWN 
I SHEE'\ 

WATER UNKNO'NN OIL 

r------+-----;-------+-~-~----l-------+-----·~------1---+-------1 

59423 1128/1991 

57095 112911 Cf)] 

CHARLESTON 
HARBOR 

I NAVSTA I CHARLESTONC 

CHARLESTON CHARLESTON NIA 

DORCHESTER CHARLESTON NIA 

VESSEL 

UN Kl\' OWN 
SHEE'.\ 

WATER UNKNOWN OfL 

WATER L'NKNOWN OIL 

I OOPER RNER ' 
t-------+-----,.-------+-------+---~·-····--+------'--------+----+------( 

I 
5736(t 1/3111991 

5942(1 215/1991 

SOLOMONS 
TERM!NALSHIP CHARLESTON 

YARD CREEK 

CHARLESTON 
HARBORCOOPE 
RRIVER BOUY 

10 

CHARLESTON 

CHARLESTON 

CHARLESTON 

USN
MILITARY 

SEALJFTCO 

NIA 

VESSEL 

UNKNO\\-:'-J 
SHEE\ 

WASTE 
WATER OIUUJBRICAN 

TS 

WATER UNKNOWN OIL 

1------4--·-··---'--------+-------l-·------+------+-------+-----1--------l 

6225~ 2/5/199; 

5851:: 2n119'9: 

59424 2fl/l991 

5941& 2/J3Jl991 

6226g 2118/1991 

6062S 2121/1991 

60749 2122/199] 

CHARLESTON 
HARBORCOOPE 
R RIVER BUOY 

NO.IO 

196TRADDST 

CR.\RLESTON 
HARBOR 

USN COOPER 
RIYERNA VAL 

STATION 
CHARLESTON 

SHEM 
CREEK.AT 

CHARLESTON 
HARBOR 

PIER 
K:HARLESTON 

NAVAL 
SHIPYARD 

BLDG 
200NAVAL 

ST A TIONPIER 
P3 

CHARLESTON CHARLESTON NIA 

USCG 
CHARLESTON CHARLESTON CUTTER 

METOMPKI" 

CHARLESTON CHARLESTON NI A 

CHARLESTON CHARLESTON NIA 

CHARLESTON CHARLESTON NIA 

CHARLESTON CHARLESTON 

CHARLESTON CHARLESTON 

NIA 

lJSN PORT 
SERV 

CHARLESTO 
N 

VNKNOWN 
SHEE'.\ 

VESSEL 

UNKNOWN 
SHEE\ 

VESSEL 

UNKNOWN 
SHEFS 

UNKN0\1/N 
SHEE."-.; 

VESSEL 

WATER UNKNOWN OIL 

WATER HYDRAULIC 
OIL 

"WA.TE.R ]UN.KNOWN OIL 

WATER OIL: DIESEL 

WATER UNKNOWN OIL 

WATER UNKNOWN OIL 

WASTE 
WATER OIULUBRICAN 

TS Poss. Con 



NRC Incident 
Report# Date Street Location County 

CHARLESTON 
62254 212lll991 UNKN:OWN 

HARBOR 

BETWEEN 

60941 2/2411991 
PIERS MAND 

CHARLESTON 
NNAVAL 
STATION 

:!079 AUSTrN 
61379 2127/1991 CHARLESTON 

AVE 

65503 3/l l/1991 
CHARLESTON 

CHARLESTON 
HARBOR 

STONORIVER 

63711 3115/l 991 
BETWEENMAR 

CHARLESTON 
KER21AND 

21A 

TC 
93033 10/2111991 TERMINALARM CHARLESTON 

YTERMINAL 

93370 1012211991 
BETWEEN 

CHARLESTON 
JETTIES 

95738 11/10/1991 
BETWEEN 

CHARLESTON 
PIERS P AND Q 

PIER 

95824 l l/11/1991 
QCHAR LESTON 

CHARLESTON 
NAVAL 

STATION 

BRASWELL 
SHIP 

96048 [ 111211991 
YARDASHLEY 

CHARLESTON 
RIVERNEAR 
THE NORTH 

BRIDGE 

~~-121511991 NAVAL 
CHARLESTON 

ST A TlONPlER T 

CLOUDER 

99724 12/1411991 
CREEK 

CHARLESTON 
REACHONTHE 
COOPER RIVER 

WANDO 
99923 12116/1991 

TERMINAL 
CHARLESTON 

l0l094 12129/1991 
2079 AL"STIN 

CHARLESTON 
AVE ..,.__ ___ 

WANDO 
99923 12116/1991 

TERMINAL 
CHARLESTON 

lime J RFJ Storm Water Effluefll Evaluation Report Addendum 
Charleston Nm•al Complex, Charleston, SC 

Revision 0 
December 2002 

Suspected Type Of Medium 
City ~nsible Jnddent Affected 

Material Name 
Company 

LSNUS 
WASTE 

CHARLESTON' VESSEL WATER OIULUBRICAN '."AVY 
TS Poss. Con 

lS'." PORT 
WASTE 

CHARLEST01' 
SE.RV UNKNOWN 

WATER OJULUBRICAN 
CHA.RLESTO SHEE!\ 

N TS 

UNKNO\\'N 
WASTE 

CHARLESTON' 'JIA WATER O!ULUBRICA.11.J 
SHEEJ\ 

TS Poss. Con 

CHARLESTON' 
TI'RECAMO 

VESSEL WATER OIL: DIESEL 
TOWING 

CHARLESTON' :-i/A 
UNKNO\\N 

WATER UNKNOW'N OIL 
SHEE!\ 

j 
I 

CHARLESTON O~!l CORP VESSEL WATER JET FUEL: JP-4 
I 
I 

CHARLES TO!' 'J/A VESSEL WATER OIL: DIESEL 

CHARLESTON 'J/A 
UNKNO\\'N 

WATER OIL: DIESEL 
SHEEJ\ 

CHARLESTON 'J/A 
UNKNO\\'N 

WATER OIL: DIESEL 
SHEE!\ 

BLACK 
CHARLESTON 

BR.\SWELL 
AXED WATER DIAMOND 

SHIPYARD 
DUST 

CHARLESTON 
rsN-USS 

VESSEL WATER OIL: DIESEL 
A\"ENGER .. 

CHARLESTON NfA 
UNKNOWN 

WATER OIL: DIESEL SHEEN 

LYKES 3-
CHARLESTON SHIPPING VESSEL WATER TRIFLOUROME 

LINES THYLANILINE 

CHARLESTON NIA UNKNOWN 
WATER UNKNOWN OIL 

SHEEK 

LYKES 3-
CHARLESTON SHIPPING VESSEL WATER TRifl..OUROME 

LINES THYLANILlNE 

5£:~ 



NRC Incident 
Report# Date 

Street Location County 

BRASWELL 
SHIP 

96048 [ 111211991 
YARDASHLEY 

CHARLESTON 
RfVERNEAR 
IBENORTH 

BRIDGE 

NRC Incident 
Report# Date 

Street Location Count,· 

40322 9/21/199{) 
5600 VIRGINIA 

CHARLESTON 
AVE 

40823 9/24/1990 
2151 Kl'NGS ST 

CHARLESTON 
EXT 

7/14/1990 
5600 

RLESTON 

I MILEON 

3931 l 9/14/1990 
HARBOR VIEW 

CHARLESTON 
RD.FROM 

FOLLOY RD 

AMERICAN 
6987 2/4/1990 STREET AND 1- CHARLESTON 

17 

1882 MILFORD 
7657 218/1990 

ST 
CHARLESTON 

8133 2/11/1990 
COOPER RIVER 

CHARLESTON 
BRIDGEHWY 17 

477 MA:'\OR 

14563 3/2711990 
ROADAPTlA 

CHARLESTON 
WANDO 

TERML"\AL 

AT DUQUESNE 
FACILITY ON 

1375l 3/21/1990 A CHARLESTON CHARLESTON 
SHIPYAROCOD 

E460 

PIERATTHE 

47200 11/10:1990 
NAVAL 

CHARLESTON 
BASE!';AVAL 

STATION 

42527 [0/5/1990 PIERS CAND D CHARLESTON 

NAVAL 
43027 10/10/1990 

STATION 
CHARLESTON 

Zone J RF! Storm Water Ejfiuent Evaluarion Report Addendum 
Charleston Naval Complex, Charleston, SC 

Revision 0 
December 2002 

Suspected Type Of Medium 
City Responsible Incident Affected 

Material Jl;ame 
Company 

BLACK 
CHARLESTON 

BRASWELL 
FIXED WATER DIAA10~D 

SHIPYARD 
DUST 

Suspected 
Type Of Medium 

City Responsible Incident Affected 
Material !'tame 

Company 

CHARLESTON 
WESTVACO 

CONTINUOUS (null) {null) 
CORP. 

ALBRIGHT 

CHARLEST0:-1 
AND 

CO'.'IT!NUOUS (null) (null) 
Wll.SO~ 

AMER. 

CHARLESTON 
WEST\'ACO 

FIXED LAND 
SULflJRIC 

CORP. ACID 

CHARLESTON NfA 
UNKNOWN 

LAND UNIC>lOWN OIL 
SHEEN 

BOAT 
CHARLESTON 

TRANSPORT 
MOBILE L<\ND OIL: DIESEL 

BPOlL 
GASOLL">iE· 

CHARLESTON 
COMPA!\.'Y 

FIXED LAND Al:TOMOTIVE 
(4.23GPB/G 

CHARLESTON NIA MOBil,E LAND 
OIL, RJEL: NO. 

2 

USCGMSO 
CHARLESTON CHARLESTO FlXED LAND 

CYCLOHEXAN 
E 

N 

CHARLESTO 
SUB SU SULFURIC 

CHARLESTON NNAVAL PIPELINE 
SHIPYARD 

RF ACE ACID 

USN PORT 
PETROLEUM 

CHARLESTON 
SERV 

VESSEL 
VNKNO 

CLEANING 
CHARLESTO WN 

N 
SOLVENT 

CHARLESTO 
OIL, Fl.JEL: NO. 

CHARLESTON NNAVAL FIXED WATER 
SHIPYARD 

2 

USN USS 
WASTE 

CHARLESTON 
ELllOD 

VESSEL WATER OlULUBRICAN 
TS - Poss. Con 

5.64 



SRC Incident 
Report# Date Street Location County 

BLDG 
200NAVAL 

4-4126 10118/1990 STATIONBETW CHARLESTOl\' 
EEN PIERQ 

ANDR 

PIER 
-4913 10/2411990 N2ANAVAL CHARLESTON 

STATION 

PIER X-
45396 10/29/1990 RAYNA VAL CHARLESTON 

STATION 

46125 11/2/1990 
NAVAL 

CHARLESTON 
SHIPYARD 

NAVAL SUPPLY 
46110 111211990 CENTER CHARLESTON 

PIER ALPHA 

BLDG 
47820 1111511990 200NAVAL CHARLESTON 

STATION 

47701 1111511990 
PIER QR 

CHARLESTON 
QUAYWALL 

WALPOLE CUT 
BRIDGE ON 

47955 11/1611990 THEINTRACOA CHARLESTON 
STAL 

WATERWAY 

BLDG 
49351 11/2911990 200NAVAL CHARLESTON 

ST A TIONPIER C 

49606 1 ]j2JJ990 
ARMY TRANS. 

CH/\.RLESTON 
TERM 

CHARLESTON 
49976 121411990 HARBORREBEL CHARLESTON 

LION REACH 

BETWEEN PIER 
50303 121711990 J &ZNAVAL CHARLESTON 

STATION 

PIERC 
50307 121711990 SOlITHNAVAL CHARLESTON 

STATION 

NAVAL 

50818 1211211990 
STATION 

CHARLESTON 
CHARLESTONP 

IERZULU 

Zone J RF/ Storm Water Eff1ue11t Evaluation Report Addendum 
Charleston Naval Complex, Charleston, SC 

Revision 0 
December 2002 

Suspected Type Of ~fedium 
City Responsible Incident Affected Material Na.me 

Company 

Ul'\KNOWN 
CHARLESTO\" NIA 

SHEEN 
WATER OIL: DIESEL 

USN PORT 

CHARLESTO\ 
SER\' 

VESSEL WATER 
OIL, FUEL: XO 

CHARLESTO 2 
N 

USN PORT 
SER\' 

CHARLESTO\ 
CHARLESTO 

\'ESSEL WATER OIL: DIESEL 

N 
USN PORT 

CHARLESTO\ 
SER\. 

\'ESSEL WATER OTHER OIL 
CHARLESTO 

N 
USJ\ 

MILffARY 
CHARLESTO\" 

SEAUFT 
\'ESSEL WATER OIL, BUNKER C 

CMD 
lJSl\' PORT 

WASTE 
CHARLESTO\ 

SER\' 
\'ESSEL WATER OIULlJBRICAN 

CHARLESTO 
N 

TS - Poss. Con 

USN PORT 

CHARLESTO\" 
SER\' lJf;KNOWN 

WATER 
OIL, MISC: 

CHARLESTO SHEEN LUBRICAT!l'\G 
N 

SC DEPT OF OIL, MISC: 
CHARLESTO'\ VESSEL WATER 

HIGHWAYS LUBRICATING 

USN PORT 

CHARLESTO:S 
SER\' \'ESSEL WATER OIL: DIESEL 

CHARLESTO 
N 

CHARLESTO:S 
MNCHl::'IA 

\'ESSEL WATER JET RJBL: JP-4 
SEA 

WATERMAN UNKNO~ 
CHARLESTO'\ VESSEL WATER 

STEAMSHIP MATERIAL 

UKKNOWN 
CHARLESTO>: NIA 

SHEEN 
WATER OIL: DIESEL 

USN PORT 
WASTE 

CHARLBSTO\" 
SER\' 

FIXED WATER OILILUBRICAN 
CHARLESTO 

N 
TS - Poss. Con 

CHARLESTO~ 
USS MOUNT 

VESSEL WATER BILGE OIL 
BAKER 

5.65 



~'RC Incident 
Report# Date 

Street Location County 

NAVAL 

51529 12/18/1990 
WEAPONS 

CHARLESTON 
ST ATIONP!ER C 
COOPER RIVER 

PrER 
52368 12'2..t/1990 K4ANAVAL CHARLESTON 

STATION 

NAVSTA 
101717 116/1991 CHARLESTONP CHARLESTON 

!ER ZBERTII 4B 

NAVAL 
STATION 

27188 61(7/1990 CHARLESTONU CHARLESTON 
SNS MOHAWK 

T-ATF 170 

NAVAL 
n201 6!17/1990 STATIONMN- CHARLESTON 

QW 

NAVAL 
28569 6/27/1990 STATIONST, TIJ CHARLESTON 

SUP 

33855 8!3/1990 
1882 MILFORD 

CHARLESTON 
ST 

33877 S'J/1990 
NAVAL 

CHARLESTON 
STAPIERZ 

COUJMBUS 

3-1322 8..711990 
STREET 

CHARLESTON 
WHARFPIBR 

NO. I 

PIER 
3-1937 8!10/1990 MIKENAVAL CHARLESTON 

STATION 

SHIP 
35137 811211990 YARDNAVAL CHARLESTON 

ST A TIONPIER G 

40100 8115/1990 437 CSG/DEEV CHARLESTON 

BLDG 
36108 8120/1990 200NAVAL CHARLESTON 

STATIONPIER P 

37642 8130/1990 
SHIPYARD 

CHARLESTON 
PIER CHARLIE 

PIER Q-
38410 916/\990 I ANA VAL CHARLESTON 

STATION 

217 FORT 
39062 9il l/1990 JOHNSON CHARLESTON 

ROAD 

Zone J RFJ S10r111 Water Efj1uent Evaluation Report Addendum 
Charleston Nal'al Complex, Charleston, SC 

Revision 0 
December 2002 

Suspected Type Of Medium 
City Responsible Incident Affected 

Material Name 
Compan~· 

CH.-\RlESTOJ\ US NAYY 
UNK~OWN 

WATER 
OIL. MISC: 

SHEEN LUBRICATING 

USN L'SS 
CHARLESTOJ\ WILLIA\! V VESSEL WATER OIL DIESEL 

PRATI 

USN- l'SS 
OIL: DIESEL 

CH . .\RLESTOJ\ MA COO'.': OU VESSEL WATER 
GH 

MARINE 

CH . .\RLESTOf\' US NA\Y VESSEL WATER BILGE OIL 

USN PORT 

CHARLESTOf\' 
SER\' 

VESSEL WATER Oil: DIESEL 
CHARLESTO 

N 

UNKSOWN 
CH . .\RLESTOJ\ NIA 

SHEEN 
WATER UNK..\IOWN OIL 

Cll.\RlESTOJ\ BP OIL FLXED WATER WASTE OIL 

USN PORT 

Cll.\RlESTOJ\ 
SER\' 

VESSEL WATER 
OIL. FUEL: NO. 

CHARLESTO 2 
N 

MIKES 
CH . .\RLESTO\ BROTIIERS VESSEL WATER 

OIL. FUEL: NO. 

STEAMSHIP 
6 .99= I OZ. 

USN PORT 

Cll .\RLESTOJ\ 
SER\' 

VESSEL WATER UNK.\IOWN OIL 
CHARLESTO 

N 

USN PORT 
WASTE 

CHARLESTOJ\' 
SER\' 

VESSEL WATER 0 IULUB RICA. 1' 
CHARLESTO 

TS - POSS. CO'.': 
N 

CHARLESTOJ\ 
CHARLESTO 

FLXED WATER JET FUEL: JP-4 
N AF BASE 
USN PORT 

CH . .\RLESTOJ\ 
SER\' 

VESSEL WATER OIL: DIESEL 
CHARLES TO 

N 

CHAR1EST01' 
USN CS 

VESSEL WATER 
HYDRAULIC 

NAVE OIL 

USN PORT 
SER\' 

CHARLESTO!\ 
CHAR1£STO 

VESSEL WATER OIL: DIESEL 

N 
SC 

OIL. FUEL: NO. 
CHARLESTOJ\' 

WILDLIFE UNIG."'OWN 
WATER 2(QUAATITY 

AND SHEEN 
MARr\E 

IS EST) 

5 66 



NRC Incident 
Report# Date 

Street Location County 

BLDG 
39205 911311990 200NAVAL CHARLESTON 

STATION 

BLDG 
39207 9/1311990 200NAVAL CHARLESTON 

STATION 

PK PIER 
41461 912811990 SLIPNAVAL CHARLESTON 

STATION 

7764 21911990 
PIER 

CHARLESTON 
PAPABERTII 3A 

113 ARENDELL 
8902 211911990 ST PORT OF CHARLESTON 

CHARLESTON 

BLDG 
10341 3/l/1990 200NAVAL CHARLESTON 

STATION 

BLDG 
17571 4/1711990 200NAVAL CHARLESTON 

STATION 

BOHICKET 
18072 4/19f1990 MARINA1880 CHARLESTON 

ANDELL BLUFF 

COOPER 
18596 4/2311990 RIVERCHARLE CHARLESTON 

STON HARBOR 

COOPER RIVER 
20057 51111990 BY THE CHARLESTON 

NAVYYARD 

BLDG 
21752 511411990 200NAVAL CHARLESTON 

STATION 

PC 
21858 511411990 DOCKSNORTH CHARLESTON 

TERMINAL 

BLDG 
22063 511511990 200NAVAL CHARLESTON 

STATION 

NAVAL BASE 
22115 511511990 CHARLESTOIW CHARLESTON 

lER UNIFORM 

NAVAL 
22512 I 511711990 WEAPONS BERKELEY 

STATION 

23629 5/2411990 LTALLPINES 
RD 

BERKELEY 

Zone J RFJ Storm Water Effluent Evaluation Report Addendum 
Charleston Naval Complex. Charleston, SC 

Revision 0 
December 2002 

Suspected Type Of Medium 
City Responsible 

Incident Affected Material Namt! 
Company 

SIMA 
CHARLESTON FIXED WATER OIL: DIESEL 

DIVERS 

USS 
WASTE 

CHARLESTON 
FEARLESS 

VESSEL WATER OIULUBRICAN 
TS Poss. Con 

UNKNOWN 
CHARLESTON N/A 

SHEE~ 
WATER UNKNOWN OIL 

USN PORT 

CHARLESTON 
SERV 

VESSEL WATER OIL: DIESEL 
CHARLESTO 

N 

UNKNOWN 
CHARLESTON NIA 

SHEEN 
WATER UNKNOWN OIL 

USN PORT 

CHARLESTON 
SERV 

VESSEL WATER 
OIL, RJEL: NO. 

CHARLESTO 2 
N 

USN PORT 

CHARLESTON 
SERV 

VESSEL WATER OIL: DIESEL 
CHARLESTO 

N 

SOlmiEAST 
OIL: DIESEL 

CHARLESTON MARINE VESSEL WATER 
TRANSP. 

(NR 2) 

UNKNOWN 
CHARLESTON NIA 

SHEEN 
WATER UNKNOWN OIL 

UNKNOWN 
CHARLESTOI" NIA 

SHEEN 
WATER UNKNOWN OIL 

USN PORT 

CHARLESTON 
SERV 

VESSEL WATER 
OIL, fl..IEL: NO. 

CHARLESTO 2 
N 

MAR SHIP 
CHARLESTON 

OPERATORS 
VESSEL WATER OIL: DIESEL 

USN PORT 

CHARLESTON 
SERV 

VESSEL WATER OIL: DIESEL 
CHARLESTO 

N 

USN-NAVAL 
WASTE 

CHARLESTON 
BASE 

VESSEL WATER OlllLUBRICAN 
CHARLESTO 

TS POSS. CON 
N 

OIL: DIESEL 
CHARLESTON US NAVY FIXED WATER 

MARINE 

CHARLESTON NIA FIXED WATER 
OIL, MISC: 

MOTOR 

5.67 



NRC Incident 
Report# Date 

Street Location County 

27126 6/16/1990 
!?LOCKWOOD 

CHARLESTON 
BLVD 

BLDG 
27193 611711990 200NAVAL CHARLESTON 

STATION 

Zone J RF/ Storm Waler Effluent Evaluation Repon Addendum 
Charlestmi Naml Complex. Charleston, SC 

Re\·ision 0 
December 2002 

Suspected 
Type Of Medium City Responsible 
Incident A1Tected 

flrlaterial Name 
Company 

CHARLESTON NIA AXED WATER 
OIL, MISC: 
~OTOR 

USN PORT 

CHARLESTON 
SERV 

VESSEL WATER BILGE OIL 
CHARLESTO 

N 

5.68 



Table 5.2 
CNC Related Spills/Releases 

Cooper River 1982-1994 

Drainage Basin Spill Date/ Incident Substance Volume 
Number Time Report Location Spilled Spilled 

Critical Volume 
Number 

Outo,idc 08#41-43 Pier K PCB Oil Unk-nown Unknown 

Plastic bag fll k'<l 

I lllbidt· DB#4!\! I and Pier X·rny (,luay with lulx' oil 

4E-l/48-M 
l2·Apr 19!l!l NL 

wall 
Lubt:Oil I gal. droppt:tl O\iCI ll""Y 

wall. Left by 
unknown rcrsonncl 

Pier Novcmher ! ( lut~1di: DBll44146·A 12-0ct-1989 NL !WM 450 gal. Unknown 
South and Papa 

Unknown. Light 
Outside 08#44/46-A 2-Nov-1989 NL Pier Papa South brown oil-base-d 55 gal. Unknown 

~ s11hst<mcc. 

Pier Lima Zulu Possible craek in 
Outside DB#41-43A 2-Dec-1989 NL Oil/water mixture 35 gal. Slip waste oil barge hull 

( lutsidc 08#44146-A 1 l-Jan-1990 NL PN NL 5 gal. NL 

16-Jan-1990 NL Pier? NL 250 gal. NL 

Outside 08#44146-A 9-Feb-1990 NL Pier P Fuel Oil '.100 gal. Tank Overflow 

OutsiJc DB#44146-A 9-Feb-1990 NL 
Pier Papa Berth 

Fuel Oil i 300 gal. 
Tank overflowed 

4A during fuel transfer. 

-

Outside DB#41-43A l-Mar-1990 PicrZSlipM NL 6Ugal. 
Inaccurate 1a11k 

·~ level indicator. 

Spill during filling. 
' Outside DB#43-A 1-Mar-1990 NL Berth Z4A DFM/WaK-r Mix 40gal. Inaccurate tank 

level indicator. 

Outside Dl.1#26 30-Mar-1990 NL C-South Sl1ipyard Oil 5 gal. NL 

Outside DB#41-43 l 7-Apr-1990 NL K-South NL 65 gal. NI 

Olltside DB#26 l-May·1990 NL C-South NL 20 gal. NL 

5.69 

' 

Zeme J RF/ Storm Water Effluent Evaluation Report Addendum 
Charleston Naval Complex. Charleston, SC 

Revision 0 
December 200'2 

Corrective Action 
How Spill Occurred Resulting Impact 

Taken 

Unknown Unknown 
AbSorbent pads and 

i 
Varsol wash down 

R- x R-foot slick. No threat 
f'o111ai11<:d hy 'l""Y wnll. lo property, wildlire or nlhcr 

Removed with ahsorbents 
resources. 

400- x 1500-foot light to 
Contained with boom. 
Removed wi!h rnr and 

dark hrown slick. 
sorbcnts. 

75- x 500-foot light brown Samples were taken. 
slick on Cooper R No Contained with boom. 

app~rcnt damage 10 rmpcrty Removed with DIP 3001 
or wildlife. skimmer ;uu! :mrbenl~. 

5- x 10-footdark brown 
Samples were taken. 

slick on the Cooper R. with 
no apparent damage. Contained with boom. 

NL (food containment 

NL NL 

NL NL 

100- x500-i'oot dull hrnwn 
slick on the Cooper R. No Spi II removed using sorbcnts 

apparent damage to property and DIP 3001. 
or wildlife. 

NL NL 

5- x 75-foot light brown 
Contained with boom, 

camels, and water spray. 
transient sheen barely visible 

Removed with sorbenls 

Spill illlo Cooper NL 

Spill into Cooper NL 

NL 
Removed with camel sub 

and dip I 



Dr:1 in age Basin Spill Date/ 
Jncldent 

Number Time 
Report Location 

Number 

Otllsiuc DB#43-A 9-May-19')0 NL Pier Z Ticrth 3A 

Outside DB#43-A 9-May-1990 NL Pier Zulu 
< lutsidc DB#48-Al48-

15-May-1990 NL Pier S 
G 

l Outside DB#44146-A 
24-May-1990 NL I M-Z I and 43-A 

15-Jun-1990 NL ! Wcp. Sta. 

0Ul$1d<.: DB#44J46- I 
15-lun-1990 NL ' STQV 1\.47.4(1-B,48-A/48-G 

< Juts:d~ DBll44/46· 
17-Jun-1990 NL M.N,Q,U 

:\ .4 7,4(1-B ,48-A/48-G 

Outside DB#27, 28-A 18-Jun- 1990 NL D-South 
< lut5idc DB#48-A/48-

27-Jun-1990 NL T-NIS 
0 

Outside DB#43-A 27-Jun-1990 NL Z-R 

Outside DB#44146-
20-Aug-1990 NL P, R Slip 1\.47.47-A 

- -- ·-r- -·- "·-·· ········ 
Outside LJB#26 30-Allg- [ 1)1)() NL CNCYC 

Outs1di: DR#44/46-
A.47,46-B 

4-Sep-1990 ATC to Pier Q 

Out' idc Dll#44/46-
9-Sep-1990 NL Q-1-A A,47,46-B 

Outside DB#48-A/48· 
13-Sep-1990 NL T-1-A 

G 

Outside 06#44146-A 20-Sep-1990 NL P-3 

Out,idc DB#44/46-
27 -Sep-1990 NL P, QQuay wall 

A.47.46-B 

Outside DB#44146-
28-Sep-1990 NL P. QQuay wall /1.47.46-R 

·-
5-0ct-1990 NL Shipyard 

Table 5.2 
CNC Related Spills/Releases 

Cooper Rlv(>r 1982-1994 

Substance Volume 
Spilled Spilled 

Critical Volume 

Valve misalignment 
IWM 70 gal. 

duiing dcfucling. 

NL 70 gal. NL 

NL 4 While refueling 

NL 5 gal. NL 

NL 40gal. NL 

Fuel hose broke on 
NL 17 gal. 

truck 

NL 5 gaL NL 

Paint 2 gal NL 

NL ' 4g'11. NL . 
NL 100 gal. NL 

NL 45 NL 

·-·~-··-' ·-·· -
NL 7 NL 

-
Diesel Fuel 75 gal 75 gal 

·-· 
NL 2 NL 

NL 2 NL 

Disposed oil 5 NL 

!\L 15 NL 

NL 10 NL 

NL 50 In deck drain 

5.70 

I 

I 

7,one 1 RF! Storm Water EjJluem Evalrwfion Report Addendum 
Charleston Naval Complex, Charleston, SC 

Revision 0 
December 1002 

I 
Corrective Action 

How Spill Occurred Resulting Impact 
Taken 

. 

Contained between ship's I I 0- x20-foot reddish hrown 
1 
hull and solid pier wall using 

slick. lire hoses. Removed with 
I 

adsorbent pads. 

Brown stick Spill was cleaned up. 

NL NL 

NL Removed with Dip and 
sorhcnts. 

NL Wcp. Sta. handled 

NL Removed with Dip 

-
NL 

lh:movcd with hoom barge. 
No sample collected. 

···~ 

NL NL 

NL No s:11111llc rnkcn 

NL No siimplc taken 

NL NL 
--~· ~:~ .~ --NL NL 

Cnknown 1.5 mi x 300' slick Dip skimmer, Sorbents 

NL NL 

NL NL 

NL NL 

NL NL 

NL NL 

NL NL .,.J __ 

• I 



Drainage Basin Spill Dale/ Incident 

Number Time 
Report Lm:atirm 

Number 

Out5ide DB#43-A 10-0ct-1990 NL Z-1 

Ot1tsidc DB#44/46-
18-0ct-1990 NL Q-R Sllp A,47.47-A,46-B 

Outside DB#44/46-A 24-0ct-1990 NL N-ZA 

Ouisidc DB#4RH and 
29-0ct-1990 NL X-A 48 /148-M 

...... _ 
2-Nov-1990 NL ATC 

Outside 08#44/46-A I O-Nov-1990 NL Pier :0..1 

' ( Jutsidc DB#44146-A 15-Nov-l 990 NL N 2A 

Ou1,idc Dll#44146-
15-Nov-1990 NL I Q-R 

A.4 7 ,4 7-A,46-B 

Outside DB#41-43 l 9-Nov-1990 NL K 
----.,.. ...... 

Outside DB#26 29-Nov-1990 NL c 
3-Dec-1990 NL Army Dock SC 

( lu"itk IJl\1141 ·4~ 7-Dcc-J '190 NI. K-Z Slip 

Outside DB#26 7-Dec-1990 NL c 
Outside 08#43-A l 2-Dec-1990 !>:L Z-M 

Outside 08#48-A/48-
14-Dec-1990 SIT 

G --
Outside 08#26,27,28-

I 5-Dec-1990 C-F 
A,29,30 

I R-Occ-1990 Wep. Sta - ·-
Ou1.,idc DB#41-43 19-Dec-1990 From Kilo 

4-Jan-1991 ! Memo Cooper River 
- -~-

Ouhidc Dll#44/46-
14-Jan-199 ! 54852 PierQ 3A 

A,47.46-B 

Outside DB#44146-
14-Jan-1991 Q!R Slip A,47.47-A,46-B 

···-·· 

Table 5.2 
CNC Related Spills/Releases 

Cooper River 1982-1994 

Substance I Volume 
Spilled Spilled 

Critical Volume 

NL 15 NL 

NL 150 NL 

NL 75 NL 

NL 5 NL 

'lL 2 
Mn;I oil coulainnl 

on deck 
Oil Mixture 25 NL 

NL 105 NL 

Bilge Oil 200 NL 

NL 400 NL 

NL I NL 

NL 1.5 gal. NL 

NL 50 NL 

NL 10 NL 

NL 5 NL 

NL 2 
While pump bilge in 

YOS 10 

NL 50 Hess oil spill 

NL 300 ~L 
-...r-----~- .-,ww• -·---

Le 
NL 2 

over· from 
12/18/90 

Gray water Unknown Unknown 

·--

Diesel Fuel to gal 10 gal 

20 l 20 

··-

5.7 l 

I 

....... 

'Zone J RF! Stomz Water Effluent Evaluation Report Addendum 
Charleston Naval Complex, Chariesto11, SC 

Revision 0 
December 2002 

"" ... 

Corrective Action 
How Spill Occurred Resulting Impact 

Taken 

NL NL 

NL NL 

NL NL 

NL NL 

NL NL 
_,..~· 

NL NL 

NL NL 

NL NL 

NL L.1nd spill/we boomed and 
sounded 
.~.-

NL NL 

NL NL 

NL NL 
•..... 

NL NL 

NL Used Dip only 

NL Boom Dip 

NL NL 

NL NL 
---

NL NL 

Gray water discharged from 
Unknown Sink removed. 

sink of YFN 1205 barge 

Fueling, air in tank or lines 25' x 6' slick Sorbents 

Ship admitted spill 

! 
: 

I 



Incident ;;, .......... - Rasin Spill Date/ 
Report Localion Number Time 

Number 

storm sewer at 

~=·' ""''''" 14,Jan-1991 91-15 ':'-IW comer of 
Hldg 1199 

Outside DB#26 18-Jan-1991 c 
I Outside DB#43-A 29-Jan-1991 Z-4 

O~tsidc DB#44/46-A 9-Peb-1991 Pier p,4A 
~··· 

( Mside DB#48-N48-
12-Feb-1991 u 

G ., 
Outsitk DB#44/46-

l 3-Feb-1991 Q-IA 
A,47,46-B 

Ou1sidc Df!#27.2~-
22-Pcb-1991 D-P .Sli11 

/\.,:'.')JO 
i 

Outside lJB#44146-A 22-Feb-199 I 1'3A 

Out,ide 08#27,28-
22-Feb-1991 60628 D-FSlips 

A,29,30 

Oubidc Dll1144/46-
24-Feb-1991 Q-R A,47,47-A,46-B 

Outside 00#44/46-A 25-Feb-1991 60941 
Pier Mike to Pier 

' Papa 

Outside 08#44146-A l-Mar-1991 M-3A 

! 
Ot1ISJ<!t: DIW4J-1\ I 1-Mar-1991 Z-4A 

OLJtsitk DB#48-N48-
16-Mar-1991 63752 Pier S-T wall 

G 

Outside DB#47, 47-A. 
1 R-Mar-1 Q'll R/S .'llir -17 IL 41!· At4H-U 

, __ 

Oul>idc DB#27,2R-/\ 24-Mnr-1')91 D-2A 

; 

I 25-Mar-1991 2-4A 

Table 5.2 
CNC Related Spills/Releases 

Cooper River 1982-1994 

Subiil1111ce Volume 
Critirnl Voh1111c Spilled Spilled 

Paint Unknown Unknown 

2 2 

70 70 

300 300 

1 I 

3 3 

:rn :io 

15 15 
-

Oil/Water I 
i 

30 gal 30 gal 

10 10 

Diesel Pucl IOgal 10 gal 

30 30 

15 15 

Used Lube Oil 5 gal 5 gal 

30 JO 

25 25 

60 60 

5.72 

Zone J RF/ Storm Water Effluent Evaluation Report Addendum 
Clwrleston Narnl Complex, Charlesto11, SC 

Revision 0 
December 2002 

i 

,. 

I flow Splll 0ffurrcd Rcsullin~ lmpnct 
Corrective Action 

Taken ! 

Contractor removed 
and collected all 

Contractor washing paint 
wastewater in the 

Unknown storm catch basin and 
brnshcs into storm sewer 

properly disposed of 
wastewater into 

sanitary sewer system, 

Transferring fuel 

PFM-lntemal fuel transfer 

Spill off donut 

llR J 1 Snn South Pnrt Pump 

Ship did most of dean 
UP 

Valve misalignment 600' x 150' slick Dip skimmer, Sorbents 
.. , 

Dip and Surbcn! 

Unknown J5' x 40' slid Dip skimmer, Sorbents 

Ship did nothing to 
contain, involved 3 

slips DFM 

!WM 

Unknown 4' x 5' slick Dip skimmer, Sorbents 

Oil went to sewage 
drnin from fire fighting 

Ship ovcdilted tank 

Ship shifted, delayed 
clean up 



Drainage Basin Spill Date/ Incident 

I Report Location 
Number Time 

Number 

Outside DB#44/46~ 
25-Mar-1991 Q-A 

A.47,46-B 

Outsl<lc DR#44/46-
25Mar-l991 65005 Pier Q~r A.47,4(dl 

Omsidc 08#44146-A 3-Apr·l991 P-4 

t !t:bidc DBll44/46- A 4-AJ>r-1991 Pier l'ap;1 

-
< lnt:;idc DU#44/46-A !l-Ap1«l 1J91 1'-R ,__ 
011tsidc 08#44146- Pier Q and\".! 

9-Apr-199l <>7192 
A.47.46-B mile south 

Outside DB#51-G I 5-Apr-1991 y 

Outside DB#27,28-
19~Apr- l 99 I DIG 

A.33,33-A 

< >utsi<le DB#44/46-A 20-Apr-1991 N-4 

Omside DB#44/46-A 21-Apr-1991 I B 

24-Apr-1991 

Out.side DB#27,28-A 24-Apr-1991 D-4 South 

Outside DB#27,28-A 24-Apr-1991 Pier Delta 86 

( lutside DB#36,37 J8 24-Apr-1991 69336 
Pier Juliette, N. 

side 

OuLside DB#44/46-
26-Apr-1991 PierQ 4A 

A,47,46-B 
--·· 

Outside DB#36,37,38 26-Apr-1991 Pier J 

Outside DB#44/46-A 28-Apr-1991 64833 Pier November 

011t:;idc ll!\#44/46-A 29-Apr-19')1 I 69465 Mike 

( )utside DB#44/46-
2 I Q-4 

A.47.46-B 

Table 5.2 
CNC Related Spills/Releases 

Cooper River 1982-1994 

Substance ! Volume i Critical Volume Spilled illed 

I 15 15 

Dk sci l'.i gal 15 gal 

55 
l 

55 i 
' 

l lyJraulir Oil 55 gal 
! 

10 g.al 

10 10 

Diesel f'ucl 50 gal 50 gal 

10 10 

3 3 

20 20 

Oil/Water 20gal 20gal 

d gal <l gal 
A.,__, 

10 JO 

Diesel Fuel 5 gal 5 gal 

Diesel Fuel JO gal JO gal 

I Navy distillate F-
! 76 

50gal 50 gal 

DFM 10 10 
·~ 

Lube, Hydraulic 
15 gal 15 gal 

Oils 
Oicscl Fuel 50 gal 501ml 

Wastes, water oil 

1 
mixture 

500 500 

5.73 

Zeme J RF/ Storm W<lter Ejjluent Evaluation Report Addendum 
Charleston Naval Complex, Charleston. SC 

Revision () 
December 2002 

Corrective Action flow Spl Rc:sulting Impact 
Taken 

Oil had 
sometime ! 
llnknnwn 150' x 50' slid Dip skimmer, Sorhcnl' 

. 

Hydro line busted; dumping i 
in water i 

I ly<lr•111lic line vihrn!c!l loosc Slid cont;1i11cd hy pier 
Oi I dry and Sflrhcnt I hooms 

I lcavy oil over the side 
. 

: 
llnknow11 I I SO' < ~.(IOfl' slick dip skimmer, Sorhents i 

spread and tide change 

DO investigated 
yesterdays spill 

•••• A-hb.~A. 

Ships force dean up 

Overflow during dcwatering Cleaned up by ship's 
of tanks crew 

Faulty tank level indicator 
Ship force rigged 

Sorbcnt boom some 
crossed 

Hose dislodged during 
150'x lO'slick Sorbent pads 

fueling 

50' x 150' slick Sorbcnts, dip skimmer 

Unlu1own, possible 
1000' x 100' slick 

structural failure 

Misalignment of an eductor 20' x 3' slick Sorbcnt pads 

tin known 1,100' x 600- s I ick 

Pumping from wastes water 
tank to mach. rm. 

•. 

I 



I 
Draim111e Basin Spill Date/ Incident 

Report Location Number Time 
Number 

I 
30-Apr-199 l i 
30-Apr-1991 Across from 

NSCA 

Outside DB#43-A 9-May-1991 Pierz 

Outside DB#44/46-A 20-May-1991 Pier Papa 

Outside DB#44/46-
27-May-1991 Pier Q 

A.47.46-B 
I 

Outside DB#44/46-
27-May-1991 73367 

Pier Quebec 
A.47.46-B Berth IA 

< lulside DB#44/46-A 28-May-1991 735L7 
Pier Mi kc lo v, 

mile South 
~ .. 

Oulsitlc DB#44/46-
29-May-1991 Q-North 

A.47,46-B 

Out>i<lc DB#4R-N48· 
<i-Jun-199 I 74734 

Pkr Uniform 10 

G Daymark 49 
-·· 

( )UtSHlc Dl3#48-N48-
7-Jun-1991 Pier U 

G 

Outsid~ DR#26 14-Jun-1991 Pier Charlie 

( littsidc DB#27 ,28-A J 4.Jun-1991 D 
f-

Outside DB#44146-A 23-JIJll-1991 76597 Pier Papa N 

c Jut,idc D!l#41-43A 2-Jul-19'> I LA 

Outside DB#41-43A 3-Jul-1991 77867 Pier Lima 

Outside DB#47, 47-A. Pier 
47-B, 48-A/48-0 

7-Jul-1991 82714 
Romeo/Sierra 

9-Jul-1991 Marker #49 

-·· 
' Outside DB#47,47-A 10-Jut-I 991 787786 Pier Romeo ! 

Oulsidc DR#41-43A 22-Jul-1991 IA 

Outsitlc DB#44/46-A 23-Jul-1991 80540 Pier Papa 
-

Table 5.2 
CNC Related Spills/Releases 

Cooper River 1982-1994 

Substance Volume Critical Volume 
Spilled Sp Hied 

Oil/Water 200-300 gal 200-300 gal 

5 5 

DFM 70 70 

Fuel oil 25 gal 25 gal 

5 5 

Oil/Water 5 gal 5 gal 

Hydraulic Oil 20 gal 20gal 

5 5 

l)ic'd 5 gal 5 gal 

5 5 

nil/llil1tc Waste 15-~0 gal 1510)!:il 

l I 

Diesel Fuel 30gal 30gal 
[() 10 .. 

Unknown <5 gal <5 gal 

Diesel !Ogal lO gal 

20 20 

Cnknown 2 gal 2 gal 

0.5 0.5 

Diesel <I gal <I gal 

5.74 

I 

Zone J RF/ Storm Waler Effluent Evaluation Report Addendum 
Charleston Naval Complex. Charleston, SC 

Revision (} 
December 2002 

Corrective Action llow Spill Occurred Rcsultln~ Impact Taken 

Sorbcnts and surface 
Tank overflow Minor residue remained 

skimmer 

Went in grass, did 
wnat we could. 

Overfill Unknown Cleanup complete -
Looked like out bound sub 

: 

Overfill during transfer Small slick SorbenL~ 

Unknown 100' x 2,000' slick Dip and SorbenlS 

-
llnknown IO' x lff slkk Dip skimmer 

Rilgc dcwatering vacuum 
'.\O' x 40' slick Sorhcnts 

L'atl foih1n: 

Unknown Cnknown Sor bents 

~ 

Unknown I 0' x 20' slick Sor bents 

Dip skimmer and 
Unknown 4ff x 40' slick 

Sorbent 

Ousl in middle of river with 
strong ebb 

Unknown 50' x 100· slick Sorbents and dip 

CO said he would take 
care of il 

Dewatering hilge, Improper 
13' x 10' slick Sorbents 

hose connection 

: 

' I 

! 



Drainage Basin Spill Date/ 
lncident 
Report Location Number Time 

Number 

Otllsidc DB#47, 47-A, 
24-Jul-1991 80628 R & S Slips 47-ll, 48-N48-G 

Outside DB#48-N48-
24-Jul-1991 S&T 

G 

Ottlsidc DB#44/46-A 30-Jul-1991 M-3 

3 l-Jul-1991 Cooper River 

c )utsidc DB#44/46-A J-Aug-1991 Pier N 

Outside ()IJ#47, 47-A, 
7-Aug-1991 R-S Slip 

47-B, 48-N48-G 

c )utsi,k DB#27,28-A 8-Aug-1991 DSouth 

12-Aug-1991 River Y-R 

In Middle River 
from Clouter 

12-Aug-1991 83374 Reach South cast 
of Bouy 50 to 
Daniel Island 

Bend 

Outside 08#44146-
15-Aug-1991 Q-3 A,47,46-B 

< h1ts1dc DB#44/46·A 23-Aug-1991 PicrN 

29-Aug-1991 
Columbus Street 

Pier 

c )uhtdc Dll#44/4(1-
A.47,46-B 

3-Sep-1991 Q-IA 

Outside 08#41-43 4-Sep-1991 K-North 

Outside 08#47, 47-A, 
11-Scp-1991 R & S Slip 

47-B, 48-N48-G 

Outside DB#6.7 l 6-Sep-1991 A 
-

Ouhirk [)8#44/46-
20-Sep-1991 Q-4A 

A.47,46-B 

Table 5.2 
CNC Related Spills/Releases 

Cooper River 1982-1994 

Substance Volume 
Critical Volume 

Spilled Spilled 

Diesel 30 gal 30 gal 

10 10 

I I 

Oily Waste 2 gal 2 gal 

20 20 

10 10 

JP-5 15 15 

50 50 

Diesel 50 gal 50 gal 

1 I 

Fuel 20 gal 20 gal 

100 100 

JO 10 

5 5 

10 10 

10 ID 

5 5 

5.75 

'Zone J RF! Storm Water Effluent Evaluation Report Addendum 
Clwrlesto11 Naval Complex, Charleston, SC 

Revision O 
December 2002 

Corrtttive Action How Spill Occurred Resulting Impact 
Taken 

Pump cont. failure al lift 
40' x 20' slick Skimmer and Sorbents 

station 

Burped oil 
S/F contai ncd clean up 

& sent message 

Hose slipped out of donut Skimmer 

Over now piped directs over 
side 

oil like it had been in rive1· 
for awhile 

S F performed gocxl 

Long rainbow 

Unknown 700 yds x t 50 yds slick Sorbents and dip 
skimmer 

Leaked from valve on YON 
2ri9 shipyard 

Tank overflow unknown Cleaned up 

FIN Vae responded 

Cheng lo .~encl 
msg/cost lo NRC 

l,173.00. 

35 spilled on pier/5 in water 

Came from FF School 

CO Vega will send 
mel/:. 

50 in <leek 



llrninagc Basin Spill DaW 
Incident 

Number Time Report Location 
Number 

Outside DB#44146·A 28-Sep-1991 M-3 

< lutside DB#4S-N48-
2-0ct·l991 U&V 

G,48-H 

Outside 08#47, 47-A, 
3-0ct-1991 R&S 47-fl. 48-N48-G 

( >ulside Dll#43,44/46-
I O·Oct-1991 P-L-M 

A 

Outside 08#44/46-A 10-0ct-1991 p 

Ouhtdc DB#44/46-
I l-Oct-1991 Q A,47,46-B 

19-0ct-1991 Bainbridge 

Oubidc DB#27.28· 
23-0ct-1991 D& F 

A.29,30 

Outside DB#44/46-A l-Nov-1991 PierM 
( lmsidc DB#44/46-A 2-Nov-1991 P-South 

Outsid~ DB#44/46-
1 l-Nov-1991 95824 

Pier 
t\,47.47-A,46-B Quebec/Romeo 

Outside 08#44146-A 12-Nov-1991 Pier Mike 

·~-··-··· 

Out>idc DB#27.28-
3-Dec-1991 Pier F D/F Slip 

A,29.30 

Ou1-<idc DR#29,30 J-Dcc-1991 Dry Dock #2 

( lutsidc DB#48-A/48-
G 

10-Dec-1991 T&U 

Outside DB#48-AJ48-
15-Dec-1991 99724 Pier Tango 

G 
'--

3 l-Dcc-1991 

Outside 08#43-A 5-Jan-1992 z 
Ou!~idc 08#44146-A 6-fan-1992 M 

Table 5.2 
CNC Related Spills/Releases 

Cooper River 1982-1994 

Substance Volume 
Spilled Spilled 

Critical Volume 

3 3 

mixed with 
3 3 

sludge 

10 10 

120 120 

15 15 

2 2 

, 

J() JO 

Bilge water 2 2 
: 55 55 

Diesel 2-3 gal 2-3 gal 

Oil/Water Bilge 
Waste 

2 gal 2 gal 

Oil/Water Bilge 
5-JO gal 5-10 gal 

Was le 

Oil/Water Bilge 
10 10 

W;1~lc 

_1 3 

~1 SO gal 

20 20 

20 gals 20 gals 

12 gals 12gals 

5.76 

Zone J !?Fl Simm Water !iffl11e11f Evllltwtion Report Addendum 
Charleston Naval Complex, Charleston, SC 

Revision 0 
December 2002 

~ .. --~~ 

Corrective Action 
How Spill Occurred Rcsultin11: Impact Taken 

Rainbow after dark 

FMWfC fire fighting 

100 gl at P with pockets at 
L, M rnayhc C. F 2-4 

maybe AD-40 no proof 

van over turned 4rts oil 
approx. 5 gl gas 

Gasket hlnwn on YSR 

Unknown 40' x 10' slick : 
Sorbents l 

Bilge dewatering, tank level ! 

indicator failure 
6' x 6' slick !\'one 

Bilge dewatering, vacuum 
500' x 30' slick Dip skimmer, Sorbents 

can failure 

Being pumped from dry 
dock 

Cleaning thinner washed 
into water 

Unknown 600' x 300' slick 
Dip skimmer and 

Sorbenl~ 

Burped from truck after 
filling 



-
nr:ii1m~c Basin Spill Date/ 

Incident 
Report Location 

Number Time 
Number 

0111side nn1no 'l-Jan-1992 !0222'.I Pier F<>~lro! I 

0111side DB#"JO I O·Jan· 1992 p 

Outside 08#30 l l ·Jan-1992 F 
Outside DB#JO IJ- F 

Outside 08#33,33-A 15-Jan-1992 G 

Outs:<le DB#44/46-A 26-Jan-1992 N-2A 

Outside DB#43-A 27-Jan-1992 Z-4A 

< lut,idc DB#44/46-A IO-Fch-1992 M-N 

01nsidc DB#26 13-Feb-1992 Piere 

14-Feb-1992 I Ship channel, 
bouy 52 

....... 

011lsidc DB#33.33-A 14-Feb-1992 G south 

Outside DB#43-A 17 -Feb-1992 z --
Olltside DB#44/46-A 2-Mar-1992 N-IA 

DB#48-A/48· 
3-Mar-1992 108886 Pier Sierra 

G 

NE side of Dry 
Outside DB#3 l ,32 3-Mar-1992 Memo 

Dock #5 

Drydock5 -
Outsitle DB#3 I .32 ll-Mar-1992 110105 

South east end 

< Jutsidc DB#44/46-A 19-Mar- l 992 N&M Slips 

Outside DB#44/46·A 25-Mar-1992 P-3 

Outside DB#41-43A 28-Mar-1992 L4A 

Outside DH#44146-A 2-Apr-1992 P-4A 

Table 5.2 
CNC Related Spills/Releases 

Cooper River 1982-1994 

Substance Volume 
Critical Volume 

Spilled Spilled 

rue I 7:'\-l25 gals 75-125 gals 

12s gals 125 gals 

IS gals 15 gals 

1fl gals 10 gals 
·······~ 

15 gals 15 gals 

100 gals 100 gals 
20 gals 20 gals 

5 gals 5 gals 

8 gals R gals 

25 gals 25 gals 

Luhdfucl gunk 
5 gals 5 gals 

mix 

. 25 gals 25 gals 

100 gals I()() gals 

Gasoline and Gas40 gal/ Gas 40 gal I Oil 40 
Lube Oil Oil 40 gal gal 

Oil 
l 5-IOgals Unknown 

-·-

DFM 20- 25 gal. 50% ('?) 

25 gals 25 gnls 

20 gals 20 gals 

25 gals 25 gals 

5 gals 5 gals 

5.77 

+-· 

Zurre J RPI Sturm Wlllt!I' t.Yflucllf Evaluation Report Addendum 
Cl1arleston Naval Complex. Charleston, SC 

Revision 0 
December 2002 

Corrccti ve Action 
How Spill Occurred Rcsultin~ Impact 

Taken 

Overfi 11 of tank during 600' x ROO' slick on Cooper 
Oip ;rntl oil ~kimmcr 

fuding River 

Same Spill 
Same spill I 
()vernow ' 

I 
Overflow I ..• 

Dip ilntl sorhcnL'< 

Dcwatcring from SSN 

Collision and ruptured fuel 
20' x 20' slick Sorbenl'> 

tanks 

Investigating spill into : 
River-cleaned up spill 
on ground. Report to 

Unknown Oil Spill in Cooper River. be issued to Code 
106.2 when 

investigation of spill is 
complete. .. 

f'ontnincd within F&O 

5x200 ft brightly colored 
Pier shp with boom. 

Unknown Removed with DIP 
banded slick oo Cooper R. 

3001 skimmer and 
sorbents. 

Eductor pumping oil 
--· 

Oil nose slipped from barge 

Defueling bilge 

--



Table 5.2 
CNC Related Spills/Releases 

Cooper River 1982-1994 

Drainage Basin Spill Date/ 
Incident 

Substance Volume 
Number Time Report Location 

Spilled Spilled 
Critical Volume 

Number 

West end of Dry 
Outside DB#29.30 5-May-1992 92-001 

Dock#2 
Gasoline 27 gal.~ 27 gals 

Outside DB#44/46-A 8-May-1992 M-NSlip 15 gals 15 gals 

Outside DB#43-
14-May-1992 173471 M-ZSlip Hydraulic fluid 3 gals 3 gals 

A,44146-A 

NE end of Dry 
0111-.idt Dll#29,30 15-May-1992 92-011 

Doc\: #2 
Oil 25-50 gals 25-50 gals 

011bid~ 013#30 15-May-1992 F 10 gals 10 gab 

I Out~itlc 08#35 3-Jun-1992 H 5 gals 5 gals 

Outside Oil/Water 
Dl\#35,36,37 ,38 

4-J un- I 9'J2 123171 Piers Ii & J · Slip 
Mixture 50% 

3 -5 gal. 1 · 5 gal 

Outside DB#44146-A 10-Jun-1992 p IO gals JO gals 

Outside 08#43-A 15-Jun·l992 z 10 gals 10 gals 

Outside DB#43-A 15-Jun 1992 z 4 gals 4gals 
~ ... -

Outside 08#44146-A I 5-Jun-1992 Pier N 5 gals S gals 

Ontside Oil/Water 
DB#35,36,37,38 

I 6-Jun-1992 120080 Piers H & J - SHp 
Mixture 50% 

3 - 5 gal. 3 ·· 5 gal. 

Outside 08#44146-A I 6-Jun-1992 Pier N 5 gals 5 gals -
Outside DB#43-A I 9-Jun-1992 z Jl'-5 125 gals 125 gal; 

Outside 08#35 23-Jun-1992 H 40 gals 40 gals 

Out~ide 08#44146-A 27-Jun-1992 P-2-B 5 gals 5 gab 
Outside DB#4I-43A 3-Jul-1992 Pier L S gals 5 gals 

Outside DB#43-A 7-Jul-1992 184865 Pier Zulu Diesel Fuel 5 gal 5 gal 

5.78 

l 
i 

I 

I 

'Zone J RF/ Storm Water Efflur.mt Evaluation Report Addendum 
Charleston Naval Complex. Charleston, SC 

Revision 0 
December 2002 

! 

Corrective Action 
How Spill Occurred Resulting Impact 

Taken 

Gasoline truck driver 
Absorbent placed on 

lowering hose 10 bottom of Spilled gas m houom of dry 
dry dock when hose ruptured dock. 

spill and material 

spilling gas. 
placed in 55 gal drum. 

Unknown 50' x so· slick 
Dip skimmer and 

Sorbent pads 

M1111dillt' oily wastes 

Broken sewer line under pier 
not lo be discharged to 

spilled oil into river 
Oil on water in Cooper River sanitary sewer. Port 

services to remove oil 
from River. 

Small crack 

Contained within H&J I 
5x50 ft hrightly colored 

slip with booms, ship's 
llnknown I 

ham.led slick on Cooper R. 
hull and camel ! 

' Removed wilh 
sorbents. 

Rain washed oil off of barge 

nip skimmer 
Contained within H&J 

Pumping operation·. Crack 5x50 ft t>rightly colored 
slip with booms. ship's 

in upper rnb rail. handed slick on Cooper R. 
hull and camel. 
Removed with 

sorbcnts. 

Valve misalignment 

--

hose failure ! 

' ··- . ..., 

Refueling tank overfilled 60' x 60' slick 
Sorbents, not ; 

comple!ely effective i 



Drainage Basin Spill Date/ Incident 
Report Location 

Number Time 
Number 

8-Jul-1992 various 

Outside 08#44146-A 24-Jul-1992 Pier N-3 

24-Jul-1992 

Quay Wall 
Outside DB#44146-

A,47,47-A,46-B 
5-Aug-1992 92-022 between piers Q 

and R 

Ou1sidc [)13#44146-
Quebec Romeo 

A,47,47-A,46-B 
6-Aug-1992 130527 Quaywall and 

slip 
Outside Dfl#4 I -41 7-Aug- l 992 Kilo/Lihh slir 

( lutsidc Dil#48-A/48-
9-Aug-1992 Pier S to U 

G 

Outside DB#43-
25-Aug-1992 Pier N,Z 

A.44/46-A 

( lulsidc DB#47, 47-A, 
28-Aug- 1992 R/S Slip 

47-ll, 48-N48-G 

Outside DB#43-A 3-Sep-1992 Pier Z 

0111sidc I l!l#43-A J-Sep-19'J2 2~h-Picr 7-

Outside DB#44/46-A 8-Sep-1992 M&N Quaywall 

Outside DB#4 l-43 IO-Sep-1992 L&KS!ip 

( lutsidc Dll#44/4C>-i\ 15-Scp-1992 l'-2-5 

Outside DB#43-A 17-Sep· 1992 NL Pierz 

Outside 08#43-A l 7-Sep-1992 Z-4 

0111sidc DB#43-A l 7-Scp-1992 Z-2 

Outside DB#48-N48-
20-Sep-1992 s 

(] -----
30-Sep-1992 Texaco Docks 

Outside DB#43-A 3-0ct-1992 z 
Outside 08#41-43 6-0ct-1992 139458 Pier Kilo 

Table 5.2 
CNC Related Spills/Releases 

Cooper River 1982-1994 

Substance Volume 
Critical Volume 

Spilled Spilled 

12 gals 

Oil/water 20 gals 20 gals 

18 gals 18 gals 

Waste Oil 120 gals 120 gals 

Oil/oi I ;ind water. 
slop 

120 gal 120 gal 

Diesel fuel 1R gnls 18 gals 

Bilge waste 75 gals 75 gals 

Black water 

diesel 75 gals 75 gals 

18 gals 18 gals 

30 gals 30 gnls 

Diesel 5 gals 5 gals 

200 gals 200 gals 

25 g:tls 25 g;ils 

Unknown <I gal. <I gal. 

5 gals 5 gals 

2 gals 2 gals 

Fuel 4 gals 4 gals 

182 Gals 182 gals 

5 gals 5 gals 

Diesel 15 gal 15 gal 

5.79 

Zone J RF! Storm Water Effluent Evaluation Report Addendum 
Charleston Naval Complex, Charleston, SC 

Re11isio11 () 

December 2002 

Corrective Action 
How Spill Occurred Resulting Impact 

Taken 

Spill occurred shortly after 
Port Serves boomed 

Spill occurred to Cooper spill and collected oil. 
Shop 02 discharged the River Disposed of waste oil 
waste oil into the barge. 

to Code 106.25. 

Hargc full nnd tmk lid left 
open allowing spill 

I 000' x 400' slick on nver Dip and Sorbents 

Over flow hy I ruck 

Spi lied from crane 

Over fill while securing 
pump 

lr1tcrnal l"ucl transli:r 

Contained with booms. 
Unknown. While cleaning 1 x50 i"t barely visible slick in ship's hull, and water 

tanks. Cooper R. spray. Removed with 
sorbents. 

Pumping 

Barge to barge pumping 

Monitoring error 

I 000 Barrels ? 

Fuel transfer overflow 600' x 300' slick Dip and Sorbents 



nrainage Basin Spill Date/ Incident 

Number Time 
Report Location 

Number 

( lutsidc DIW36,37 ,38 14-0ct-1992 J 
west side Hobson 
Ave, and Viaduct 

Drainage Basin#38 14-0ct-1992 92-030 Rd intersection. 
hcrm of tank 

3900-0 
Outside DB#48-N48-

26-0ct-1992 S&T 
G 

28-0ct-1992 Patriots Point 

1· Outside DB#27,28-A 5-Nov-1992 D-5 
i 

I ()u(sidc L>~#48-tV48- 6-Nov-1992 T-U 

! Outside 08#27,28-A 24-Nov-1992 ~ D 

• Out,idc !1llll27,'.!R-A 1 · Dcc-1992 NL 

• 

Pier f) 

1-Dcc-1992 Shipyard 

Outside DB#26 2-Dec-1992 NL Piere Berth 4 
-·-· 

OuH,itlc DB#2(i 3-Dcc-1•)•)2 C-Y 

I ltllsi1h: DH#44/4(H\ 1<1·Dec-1'J!)2 Pier 1'4A 

Outs:ck OR#44/46-/\ 17-0ec-1992 149678 Pier Mike 2R 

-
i Outside DB#26 17-Dec-1992 149807 Pier C • Berth 4 I 
I -

Ouisidc 011#26 21-Dec-1992 l'icr C 

22-Dcc-1992 Shipyard Creek 

I 
Oubidc 1)1!#44/Mi-A 24-Dcc-1992 92-031 N. side or Pier C 

Outside 08#44146-A 30-Dec· 1992 I Pier P 

Table 5.2 
CNC Related Spills/Releases 

Cooper River 1982-1994 

Substance Volume 
Spilled Spilled 

Critical Volume 

J-P5 Fuel 22 gals 22 gals 

No. 2 Fuel Oil 4.000 gal. Unknown 
(diesel) 

200 gals 200 gals 

Diesel 45 gals 45 gals 

Bilge waste 50 gals 50 gals 

-
12 gals 12 gals 

Oil/Water 
I gal. I g:tl. 

Mixlurc 
-····-· 

I gill I gal 

Oil/Water 75% 
50gal. 50 gaL 

Waste Oil 

llilgc!< 'ht Wm.le I 4 gals 4 gab ......... 
Rilge Wusw 10 i;:at~ I 10 gals 

Bilge waste <I gal <I gal 

Hydraulic Oil 51 gaL I gaL 

65 gals 65 gals 

l g~I I gal 

llydrnulic Oil 50gnl I gal 

Lube oil 25 gals 25 gals 

5.80 

?,one J RF/ Storm Water Effluent Evaluation Report Addendum 
Charleston Naval Complex, Charleston, SC 

Revision 0 
December 2002 

Corrective Adion 
llow Spill Occurred Resulting Impact 

Taken 
. 

Storm Drain 

Confirmed that spill 

flackhoc outrigger ruptured 
Spill went to catch basin but had not entered sewer 

no oi I reached 1he Cooper system. Contractor 
underground foci line. 

River. removed soil and 
re11raded area, 

Pulled bilge plug l 

Overfilled compensating 
tank 

Monitoring error during 
bilge pumping 

Drainage of oily waste 25x25 ft dull i}rown slick on Remm•ed with 
vacuum c:1n ( 'ra.:kcd hml'. ('t~>pn H. sorberils 

Topside discharge valve 
No Info. No Info. 

misalignment 
~~-

Bilge dewatering to truck 

Drain system flush 
' 

25' x 25' slick Oil Sorbent pads 
monitoring error 

Valve misalignment 
I x2 ft silvery slick on I Con~~=v:!~~-

Cooper R. 
sorbents. 

Mi.~alip,ned valve 

Flushing of hydraulic system i Kitty litter spread over 
of ship. Lack of 

comrnunicati<1n hctwet•n 
50 gals released total. I gal spill oo Pier. Nothing 

oversight folks during 
rclc:1sci.1 to Cooper Ri vcr. mentioned about spill 

pumping or oil 
in Cooper River. 



-- -·-

Drainage Basin Spill Date/ 
Incident 
Report Location 

Number Time 
Number 

011tsidc DB#26 30-Dcc-1992 147461 l'icr Cm Y 

Quay wall 

Outside DB#4 I 8-Jan-1993 152438 
between Dry 

Dock #4 and Pier 
Kilo 

Otllsid.: DB#4J-;\ 12-Jan-1993 NA Pier Zulu 

Outside DB#48-A/48-
30-Jan-1993 155859 

Sierra-Tango Slip 
G Cooper River 

Outside 08#30 3-Feb-1993 156271 
Pier Foxtrot 

North 

Omside DD#44/46-A 10-Feb-1993 NA i Pier Mike 

Outside DB#-44146-A 16-Feb-1993 158277 Pier Papa 

Outside DB#44/46-A l (1-Feb- I 993 158237 
Pier Nov. Tv.·o 

Alpha 

Outside DB#44/46-A 26-Feb-1993 159833 
Pier Nov. 3-

Alpha 

Outside 08#43-
lO-Mar-1993 NA Pier Z,M,P,N 

A.44/46-A 

Outside 08#43-A 28-Mar-1993 164505 Pier Zulu I 

Oucside DB#33,33-A l-Apr-1993 165003 Pier Golf North 

Outside DB#33,33-
A,34-A,34-8,35 

12-Apr-1993 167054 Piers G-H 

Outside DB#48-A/48-
16-Apr-1993 167973 Sierra North 

G 

23-Apr-1993 NA Cooper River 

Dry dock 2, Pier 
Outside DB#29,30 14-May-1993 175294 

F - N. Cooper R 

Outside DB#29,30 2 I -May-1993 175294 
Dry Dock #2, 

Pier FN 

! lutsidc 1>111141 ·4~ l-Jun-l<J<J~ 177557 Kilo Snnth 

·-· ~-- .... ~ --

Table 5.2 
CNC Related Spills/Releases 

Cooper River 1982-1994 

Substance Volume 
Critical Volume 

Spilled Spilled 

Bilge w.i.<tc ~5 gal 35 !!.~I 
--~----

Boal sank, fuel 
Diesel 10-20gal. emanated from bi lgc 

and fuel tank. 

'.\-5 g;il 2-:i gal 

gcOil l-2 gal 1-2gal. 

ii/Water 50% 10 gal 
! 

lOgal 

Diesel Fuel J.5-2 gal 15-2 gal 

Diesel Fuel <l gal <l gal 

Fut~l 2-5 gal 2-5 gal 

DFM Water 
<l gal <I gal 

Mixture 

Diesel Fuel, 5 gal 5 gal 

DFM 7-IOgal 7-10 gal 

Hydraulic Oil 1 gal l gal 

Lube Oil 15 gal 15 gal 

DFM 10 gal 10 gal 

Diesel 5 gal 5 gal 

Unknown, spill 
DFM I ql. discovered during 

changing tide 

Diesel Fuel I quart I qm111 

Diesel rucl 10 ~nl 10 ~.al 

5.81 

7-<m<' .I RF! Storm Wmcr Efj111e11t Evnluatio11 Reporr Addendum 
Charlesto11 Naval Complex, Charleston, SC 

Revision 0 
December 2002 

r-- -,-,••··~· --~~--.. ·~-

Corrective Action 
How Spill Occurred Resulting Impact 

Taken 

lfnknown .S<:;illcrt·d pockets 10' x 20' Sor bents 

50xl00 ft brown slick on Removed with Dip 3001 
Cooper R. skimmer and sorbents. 

Linc Rupture tfnknnwn Containment 

Unknown 30' x 20' slick 
Sorbent boom and dip 

oil skimmer 

Bilge dewatering 30' x 50' oil slick Sorbents 

Unknown Unknown 
dip oil 

skimmer 

Valve blown out IO' x I ' slick Sorbent pads 

Fuel transfer from barge to 
IO' x 20' slick Skimmer and Sorhems 

ship 

Fueling 10' x 15' slick Sorbents 

DrcJging pulled up pockets 
J' x 75' patches in River Sorbent boom 

of material 

Under investi galion 20' x 20' slick Sorbent sweeps 

Hose failure 20' x 20' slick Sorbents 

L:nknown 20' x W slick AbSorbentboom 

Reach rod packing gland 
75' x 75' slick Sorbent booms 

failure 

Reserve tank valve left open Unknown Unknown 

Contained with ship's hull 
25x25 ft slick on Cooper R. and pier. Removed with 

,;nrl>cnts. 

Unknown 25' x 25' slick Sorbcnts 

I 

Fnel Eran~sfer from form lo 
~O' x .~O' 'lid , dip skimmn I 

oik·r I 



'Zone J RF! Storm Water Effluellt Evaluation Report Addendum 
Charles1011 Naval Complex, Charleston, SC 

Revision 0 
December 2002 

I Table 5.2 
CNC Rclntcd Spllls/Rclcnses 

Cooper River 1982-1994 

Drainage Basin Spill Date/ 
Incident 

Corrective Action 
Report Location Critical Volume How Spill Occurred Resulting Impact 

Number Time 
Number Tak.en 

I lut,idc DB#44/46-A 7,Jun-1993 1788468 Bilge Dcwatcrmg 7' x 50' sli Sorbents 

I hmidc DB#44/46-A 20-Jun-1993 181456 Pier I 4 gal Unknown 4' x 25' slick AbSorbent sweeps 

Omsi<lc OB#41-43A 23-Jun-1993 182159 5 gal Hose failure 20' x 40' slick Sorbents 

i Juts1dc DHll44/46-A <..Ju!-1993 NA l'icr N 2-~ gal ('.leaning Bilge' \illktHIW11 /\hsorhtion sheets 

0111'idc DB#4:'\-
6-Jul-1993 NA Oily Waste I pint l pint Unknown l O' x 10' slick Unknown 

A.44/46-A 

Water spray: use of 

Diesel Fuel 
sorbcnts attempted, 

Out.\ldc DB#43-A 7-Jul-l993 184865 Pier Zulu 
Marine 

5 gal 5 gal Valve Misalignment 60' x 60' insufficient amount of 
fuel to be completely 

effective 

( JutsiJc DB#33,33-A 10-Jul-1993 185451} 
Pier Golf i\ Mard 

FudOil 2 gal ~gal Internal fud tra11>f.:r 150' x l 00' slick Sorhcnts. dip sldmmc1 
ship Cap<.'. Aiava 

Outside DB#33,33-A I 5-Jul-1993 186480 
Pier Golf A Mard Oil/Water (60% 

15-20 gal 15-20 gal 
Bilge dcwatering structural 50' x 100' slick Sorbents and oil boom 

ship Cape Aiava oil) failure 

Ouhidc DB#43-A :lO-Jul-1 ')')'.1 N/\ 
Pier Zulu Berth 4 

Diesel Fllcl t:"I SO ~:al focling \Off x \Oil' slid; 
A 

Ba ti cry shop and other 

Mostly water released to 
surrounding buildings 

13th Street and Clogged line-sewage discontinue sewer 
Dr:iinagc Basin#41.42 :i J .Jut-1993 93-006 

River Road 
Sewage Unknown very little" 

overflow at manhole 
ground and very little release 

releases until problem 
10 emcred river. 

resolved. No follow-
up action planned. 

Outside 08#44/46-A !Aug-1993 189998 
Cooper River 

Bilge waste lOgal 10 gal Unknown 15' x 10' slick Sorbents, dip skimmer 
Nov. South 

Outside 08#44/46-A 3-Aug-1993 190502 Pier Nov. South Bilge waste 30gal 30 gal Overti lied tank Unknown 
Sorbents and dip 

! Outsitlc DB#48-AJ48-
3-Aug-1993 l90363 

Sierrarrango 
Waste oil 15 gal 15 gal Packing gland failure 75' x lOO' slick 

G ua wall 
< )utmk Dl1#47.47-A 24-Aug- 1993 144308 l'icr Romeo llyc.Jrnulic Oil 1 gal 3 gal 1 lydraulk lllling rnp111rc 15' x 20' slid 

Outside DB#43-A 27-Sep· 1993 199788 Pier Zulu Diesel fuel 20gal + 20gal + 
Structural failure during Contained within pier 

Sorbent pads 
filling structure 

Outside 08#44/46-A IO-Oct-1993 202171 Pier Papa Diesel fuel !Ogal 10 gal Unknown Unknown Skimmer and Sorbents 

Outside DB#47.47-
Cooper River- 350' x 75' slick, small Sorbents Shoreline wa> 

A.47 · B.48-A/48-G 
27-0ct-1993 205018 Piers Romeo & Bilge waste 30-35 gal 30-35 gal Unknown 

amount of shore impacted cleaned and removed. 
Sierra. N &S 

:'i.82 



-
Table 5.2 

CNC Related Spills/Releases 
Cooper River 1982-1994 

Drainage Basin Spill Date/ 
Incident 

Substance Volume Report Location Critical Volume Number Time 
Number 

Spilled Spilled 

Navy Short Stay 
15-Nov-1993 208117 Rec. Park-Lake Gasoline l ()(). 150 gal <I gal 

Moultrie SSRA 
Outside DB#48-N48· 

12.Jan-1994 NA 
er River 

Fuel Oil 5-IO gal. 5-IO gal. 
G a North 

Procedural error 
Pier C - Berth during bilge 

Outside DB#26 16-Jan-1994 218860 
4/6, Cooper R. 

Lube Oil 5 gal. 
dewatering with 

vac11um can, 

om,iclc DB#26 26-Jan-1994 218860 
Pier Charlie 

Lube Oil 5 gals 5 gals 
Berth 4 b 

Out~ide DB#44/46-
28-Jan-1994 NA Pier Quebec Oil/Oil Water 1 gal I gal A.47.46-B 

Personnel emptied a 
full vacuum 

canister. Canister 
Outside DB#31.32 2-Feb·l994 NL 

Dry dock 5 Basin 
Diesel 200 gal (est.) was assumed to 

Cooper R. 
contain water, but 

conl.aincd fuel 
instead 

Kodak 
{ luhi•lt· OR#44f46-A I S·Feh. I 9Q4 2217((l Pier Mike ncvelopin£!. 10..12 gal S-6 !!al 

Solution 
~· 

I Haz Mat Spill Pier C -West end 
Outside DB#26 17-Feb-1994 

Sheet Quay wall 
Oil approx. I gal. approx. I gal. 

Outside DB#26 I 7-Feb-1994 222123 
Piers C and D, 

Oil approx. I gal. approx. I gal. 
quay wall 

.. 

Outside DB#26 2-Mar-l 994 
Maz Mal Spill Beginning of l'ier Sea Dye Marker 

unknown unknown 
Sheet c or Antifreeze 

Outside DB#26 4-Mar-1994 NL Piere Fuel Oil 4 gal 4 gaL 
·-

Omsidc DB#26 4-Mar-1994 224355 C-D Slip Lube Oil 4 gal 4 gal 

5.83 

'Zone J RF! Storm Water Effluent Evaluation Reµurt Addendum 
Charleston Naval Complex, Charleston, SC 

Revision 0 
December 2002 

Corrective Action 
How Spill Occurred Resulting Impact Taken 

Weak coupling in Soil and 5' ~ 10' .~lick, and S111hcn1 pads Soi I 
underground fuel line groundwater removal recommended. 

Fuel transfer Spilled in River/ Oil Slick Sorbent boom 
·-· 

Cnnt.1ined with ship's hull 
6x 12 ft yellowish slick in 

Cooper R. 
and pier. Removed with 

sorbents. 

Bilge dewatcring 6' x 12' slick Sorbents 
I 

Bilge Dewatering Oil Slick Sorbent pads 

Dry dock pumps were 
Diesel poured into Dry dock secured. Fuel was removed 

5 Basin with vacuum pumps and 
sorbcnts. 

Color processor being 50% of spill contained 
5.(1 !!i11 dis~nlvcd in waler 

rclilkd in n punt 

20 x 20 foot slid on Cooper 

Unknown (20'x20' sheen on 
River. A live seagull was 

water noted) 
found injured in the oil None reported 

sheen. C-:NSY Pest Control 
notilicdln:spondcd 

Unknown (l0'x10'shccnon l O'x [()' fool slick on Cooper Recovered with boom 
water noted) River and sorbent. 

. ..... ~ 

Personnel pumped bilge over 
Spill on Cooper River 

Ships personnel to 
pier clean up spill. 

Operamr error during fuel Cooper River during slack Recovered with 
transfer tide. sorbent. 

l~cmoving oil hose from 
30' x 30' oil slick 

Recovered with 
sludge barge sorbent. i 



Table 5.2 
CNC Related Spills/Releases 

Cooper River 1982-1994 

Drainage Basin Spill Date/ 
Incident 

Substance Volume Report L0<:ation Critical Volume Number Time 
Number 

Spilled Spilled 

Outsu.k Dll#28- I l;1z Mat Spill North E Pier, Dry 
Oi 1, hca v y glob, 

si zc of silver 
9-Mar-1994 size of si Iver size uf silver <lollar A.29,30 Sheet Dock #I 

dollar 
dollar 

Outside DB#26 11-Mar-1994 
HazMat Spilt 

Piere Oil unknown unknown 
Sheet 

Outside 08#31,32 18-Mar-1994 230584 
Dry Dock #5, 

Lube Oil 10 gal 10 gal 
South Quaywall 

Outside DB#44/46-A 27-Mar-1994 231686 
Cooper River 

Diesel 15 gal 15 gal 
Mike 2 Alpha 

Outside DB#26 30-Mar-1994 232528 
Cooper River C-

JP-5 30 gal 30 gal 
D Slip 

( lutsidc Dll#2(1 :10-Mar- l <J94 NL Pier C Fuel oil :10 gal. 30 gal. 

Outside 08#43-A 2-Apr-1994 NA Pier Zulu 1-A Cosmoline 50 gal 50 gal 

011tsidc Dfl#26 4-Apr-1994 233197 C-Nonh lkrlh 1 \Jnknown 7.5 gal 7.5 g<il 

Ou hide DR#3 l .32 18-Apr-1994 235514 Dry Dock #5 Oil up to 3 gals up to 3 gals 

Outside Dfl#35 l 9-Apr-1994 
Haz Mat Spill 

H-Pler Gas or Oil line sheen" fine Sheen" 
Sheet 

Outside DB#35 19-Apr-1994 
Haz Mat Spill 

H-Pier Gas or Oil fine sheen" fine Sheen" 
Sheet 

0111,idc DB#JO J-May- I 'N4 NA Pier F North l'ucl Oil 112 gal 1/2 gal 

Outside DB#30 4-May-1994 237900 Pier F N. Benh I Diesel Fuel 20 gal 20 gal 

Outsi<k DR#JO 4-May-1994 NL Pier F nicscl Fuel I 50 gal. 150 gal. 

Outside DB#30 4-May-1994 
Haz Mat Spill 

F-Pier Fuel Oil 20 gals 20 gals 
Sheet 

l')-May-1 1)94 NL Naval Weapons 
Oily waste 5-10 gul. 5-10 £'11. Sta ti on Pier A 

Outside DB#44/46-A 23-May-1994 
Haz Mat Spill 

Pier M CHT (waste) unknown unknown 
Sheet 
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Corrective Action 
How Spill Occurred Rcsultini: Impact 

Taken 

Port Services contacted 
Unknown Oil un water 

at 1520 

Could not confirm - from Spilt confined to barge top X7 I barge crew to 
barge near USS O'Bannon adpcent to USS O'Bannon clean up 

Drainage pump discharge 50' x 50' slick Boom and Sorbcnts 

Unknown 25' x 25' slick Sorben t material 

Onboard fuel transfer 200' x 2' slick Sorbents 

Spill cont~incd 

Faulty fuel v;llvc Cno1lc1 River 
bet ween ship. outboard 
crane <mll camels. Oil 

absorbinl! nads. 

Plug removed during 400' x 30' slick Oil sorbing pads 
underwater repairs 

Unknown 50' x 50' slick Sorhents 

Overfilled canister of Shop 
Contained in dry dock #5 Sorbents 

IJ9 vacuum 

Unknown Fine sheen on water None reported 

Unknown Fine sheen on water None reported 

Pumping YSR to YSO 100' x 100' slick Sorbents 

Bilge dewatenng 100' x 100' slick Sorbents 

Misaligned valves/Personnel 
Absorbent booms and 

Cooper River rolls were used to 
Cl'l'Of 

recover the spilt 

Spill from X7 l barge Oil on water 
Port Services cleaned 

uo" 

Structural failure in waste oi I 
Cooper River Conlained and 

Lank recovered 

Disch•irgc ovcrbo<ird from 
Unknown 

Clcnncd up by USS 
USS Frank Cable Frank Cable personnel 



-~~· 

~-

Drainage Basin Spill Date/ Incident 
Report Location 

Number Time 
Number 

( ltllsidc Dfl#4414'H\ 26-May-1994 
Haz Mat Spill 

Papa 2 /\lph:i 
Sheet 

~ 

{ h;csidc DB#48-Af48- : 
26-May-1994 NL Pier S ·North 

G 

! ! i ( lmsidc DB#44t4r -- . y-19<J4 241141 Pier P 
, . .._.. 

Outside DB#44/46-A 26-May -1994 NL Pier P 

27-May-1994 NL Unknown 

' Outsid~ DB#30 2-Jun-1994 NL Pier F -North 

Out,idc Dll#3].32 13-hm-1994 243647 
I 

Dry dock #5 

Outside 08#47,47-A I 6-Jun-1994 244341 Pier R North 

Outside 08#44/46-A 21-Jun- I 994 NL Pier N • South 

OMA? 9-Aug 1994 Memo 
Spoils area south 

end of CNSY 

: Pier November 
Outside DB#44/46-A 12-Aug-1994 NA 

Berth 3A 

Haz Mal .Spill 
C-l'icr near 

Drni11age Basin#26 26-Aug-1994 entrance to Bldg 
Sheet 

62 and manhole 
-·· 
Outside· DB#3C..:'7.18 Navsta Pier J and i 

south -
<lutsidc DB#44/46-A all around Pier M 
-

Table 5.2 
CNC Related Spills/Releases 

Cooper River 1982-1994 

Substance Volume 
Critical Volume 

Spilled Spilled 

Dic:<cl Fu\·l 75-RO Ra ls 75-RO )(ills 
.. ~-

Oily hilgc waste I IOgal. JO gal. 

. 
F-7(> 70-RO gal. 70-RO !~al 

DFM 75-80 gal. 75-80 gal. 

Luhe Oil l~gal. IOgal 

Sewage Unknown lln~nown 

! 

TEP Lube Oil JO gal. IOgal. 

Fuel Oil 20 gal 20gal 

DFM 15 gal. 15 gal. 

····-

Hazardous Waste Unknown Unknown 

Waste Oil lO gal 10 gal 

-·· 

CfIT 20 gals 20 gals 

Dir skimmer, 
Sorhcllls 

Dip and Sorhcnts 
~··· 
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Corrective Action 
How Spill Occurred Resulting Impact 

Taken 

ftnm l ISS Turner 11nknown l lnknown 

Personnel error/valve 
Cooper River 

Conlllined and 
misalignment ; recovered 

Error reading sounding chart Cooper River l0x20 ft slick 
while tilling Dull brown 

Con1ainmcntJRccovcry 
1 

Personnel error/valve 
Cooper Ri vcr 

Contained and 
misalignment recovered 

Personnel carelessness Cooper Ri vcr Absorbent 

Camel lodged in pipe during Sources to line were 
tidal change, broke ripe for Cooper River isolated, repairs were 

12 days made 

Potential to harm Cooper 
Contained within dry 

Propeller seals failed dock. Recovered with 
River 

sorbent. 

Unknown loo· x !00' slick Sorbcnt rolls and pads 

Contained wilh booms. ! 

lJndctcnnincd None known. Recovered with 
sorbent. 

• 

Haz Waste debris disposed 
! 

of at spoils area of landfill at 
Unknown Material "cleaned up" 

south end of Naval Base 
Charleston 

Transferring waste oil to 
truck on pier 

5' x 5' slick Sorbent pads 

Manhokhilso hose 
Unknown connection on C-Pier at Unknown 

PW[) 8 sewer sllltion 
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6.0 CONCLUSIONS AND RECOMMENDATIONS 

The investigative objectives for the Zone J Storm Water Ejjluent Evaluation Report Addendum 

were designed to collect sufficient storm water runoff data to accomplish the following: 

• Characterize the storm water runoff from listed RCRA sites throughout the CNC 

• Define contaminant migration pathways and potential receptors (on and offsite, where 
applicable) 

• Define the nature and extent of contamination, if any 

• Characterize reference values 

• Identify storm water COPCs 

Identified potential storm water effluent COPCs for each water body will be further evaluated in 

a COPC refinement report. The COPC refinement reports will also include potential surface 

water and groundwater COPCs. COPCs identified in the COPC refinement reports will be 

further evaluated in the SLERA. A summary of potential storm water COPCs for the Cooper 

River are presented in Table 6.1. Additional characterization of storm water effluent, soil and 

groundwater COPCs is recommended for Drainage Basins 3, 20, 23, 30, 37, 41, 45, 47, and 51. 

Drainage Basin 
2 
3 

18 

20 

Table 6.1 
Potential Storm Water COPCs for the Cooper River 

Charleston Naval Complex, Charleston, South Carolina 

Potential Storm 
WaterCOPCs 

Bis(2-Ethylhexyl)phthalate 
Arsenic 

Bis(2-Ethylhexyl)phthalate 
Lead 

Mercury 
Pentachlorophenol 

Vanadium 
Mercury 

2-Methylphenol (o-Cresol) 
Aluminum 

B is(2-Eth yl hex yl)phthal ate 
2,4-D i me thy !phenol 

Iron 
Lead 

Manganese 
Zinc 

6.1 

Upland Linkage 
No 
No 
No 

Yes-Soil 
Yes-Soil and Groundwater 

No 
Yes-Soil 

No 
No 

Yes-Groundwater 
Yes-Soil 

No 
Yes-Soil and Groundwater 

Yes-Soil 
No 

Yes-Soil 

Further Evaluation 
Needed 

No 
No 
No 
Yes 
Yes 
No 
Yes 
No 
No 
Yes 
Yes 
No 
Yes 
Yes 
No 
Yes 



Drainage Basin 
22 

23 
26 
27 
30 

30A 

31 

33 

34 

37 

38 
41 

42A 

45 

47 
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Table 6.1 
Potential Storm Water COPCs for the Cooper River 

Charleston Naval Complex, Charleston, South Carolina 

Potential Storm Further Evaluation 
WaterCOPCs Upland Linkage Needed 

Manganese No No 
Zinc No No 

Antimony Yes-Soil Yes 
Zinc No No 

Copper No No 
Copper Yes-Soil and Groundwater Yes 
Nickel Yes-Soil and Groundwater Yes 

Benzo(g,h,i)perylene No No 
Copper No No 
Cobalt No No 
Copper No No 
Nickel No No 

Vanadium No No 
Zinc No No 

Copper No No 
Manganese No No 
Manganese No No 

Tin No No 
Benzo(a)pyrene No No 

Benzo(g,h,i)perylene Yes-Soil Yes 
Bis(2-Ethylhexyl)phthalate No No 

1,4-Dichlorobenzene No No 
Indeno( l ,2,3-cd)pyrene No No 

Aluminum No No 
Aluminum Yes-Soil Yes 

Cobalt No No 
Iron Yes-Soil Yes 
Lead No No 

Manganese No No 
Copper No No 

Bis(2-Ethylhexyl)phthalate No No 
Aluminum No No 
Antimony No No 
Arsenic Yes-Soil Yes 
Barium Yes-Soil Yes 

Beryllium No No 
Chromium No No 

Copper No No 
Iron No No 
Lead Yes-Soil Yes 

Manganese No No 
Nickel Yes-Soil Yes 

Tin No No 
Vanadium Yes-Soil Yes 

Zinc No No 
Benzo(a)pyrene No No 

Benzo(b )fluoranthene No No 
Benzo(k)fl uoranthene No No 

6.2 



Drainage Basin 

47A 
47B 
48 

48AtoG 

48H 

49 
51 

51C 
53 
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Table 6.1 
Potential Storm Water COPCs for the Cooper River 

Charleston Naval Complex, Charleston, South Carolina 

Potential Storm Further Evaluation 
WaterCOPCs Upland Linkage Needed 

Benzo(g,h ,i)perylene No No 
B is(2· Ethylhexyl)phthalate Yes-Soil Yes 

Carbazole No No 
Chrysene No No 

Dimethylphenol No No 
Fluoranthene No No 

Indeno(l ,2,3-cd)pyrene No No 
Methylphenol No No 

2-Methylphenol No No 
Phenanthrene No No 

Pyrene No No 
4,4'-DDD No No 

2-Methylphenol (o-Cresol} No No 
Methoxychlor No No 

2-Methylphenol (o-Cresol) No No 
Aluminum No No 

Bis(2-Ethylhexyl)phthalate No No 
Copper No No 

4,4'-DDD No No 
4,4'-DDT No No 

Endosulfan Il No No 
Heptachlor No No 

Iron No No 
Lead No No 

Mercury No No 
Nickel No No 

Tin No No 
Vanadium No No 

Zinc No No 
Bis(2-Ethylhexyl)phthalate No No 

Copper No No 
Bis(2-Ethylhexyl)phthalate No No 

Antimony No No 
Bis(2-Ethylhexyl)phthalate Yes-Release and Soil Yes 

Copper Yes-Soil Yes 
Fluorene No No 
Nickel No No 
Pyrene No No 

Alwninum No No 
beta-BHC No No 

gamma-BHC No No 
Heptachlor No No 
Manganese No No 

6.3 
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Condition I.E. of the Hazardous and Solid Waste Amendments (HSW A) portion of RCRA Part B 

Permit (EPA SCO 170 022 560) states: All applications, reports, or information submitted to the 

Regional Administrator shall be signed and certified in accordance with 40 CFR §270.11. The 

certification reads as follows: 

I certify under penalty of law that this document and all attachments were prepared under my 

direction or supervision in accordance with a system designed to assure that qualified personnel 

properly gather and evaluate the information submitted. Based on my inquiry of the person or 

persons who manage the system, or those persons directly responsible for gathering the 

infonnation is, to the best of my knowledge and belief, true, accurate, and complete. I am aware 

that there are significant penalties for submitting false infonnation, including the possibility of 

fine and imprisonment for knowing violations. 

~o.Z .. 
Date 

Engineer-In-Charge 
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1-iM 

PRINTED: 

.. ~,I~; En Sak. COMPANY: 

CHAIN OF CUS !DY RECORD 

PAGE OF I • 
PROJECT/JOB NO: ¢151-00/-t)U/) 1f;lb 
COC NO: 

PO NO: 41-tfl> 
REL NO: 

LAB NAME: _!Sfl.. 5:li«tJaaJ2 

PROJECT MANAGER -~ L~·t/(1!1 /ANALYSIS OEOUIRED~ 
TELE/FAX NO. 84:3-

it ~l r:J;,'4: ~ r-:.: .~v . ' REMARKS 

SAMPLE 1YPE/SrZE PRESERVATION o"- ~ . M ~ 'N-(') 
Q· ~~ ~ (~ TYPE OF CONTAINER TEMP. CHEMICAL ~ 7 

vJ L1i." , ... (\.-~ 
~~~~~,. 40(.,. ~r. t-1iu"'3' 

s MlO 14 1 2' 2 \ I I 

UJ• Stll>'ri"1.~0l":1 
$-i.\1ni-t\i ,_ st.I"\ 1- 1. 2 ' \ \ 

1- 2 2- \ t I 

1 2. 1- I I \ ' I 
i 

l ' + 2 2 ' ' l 

7 1. 2 I I ' .. 

\I/ \ Iv 1 / ' / -::r 2 2 \ l ' -

/\ //1 i 

r--- (,,.'( YM' / v ! 

/ v~ "'"-
{..---V°'</,Y/A ~ --r-::: I:---. I 

,~_,WI" r/ ' 
c...- - -, ...__ i 

I r--.. ..... ' 
r-- r--__ --r--_,_ 

DATE DATE DATE 

REUNQU!SHE:R: REC!':IVER: 

TIME PRtNTEO: TIME PRINTED: TIME 

COMPANY: COMPANY: 

• -::HOO OF SHIPM~: ~e· ~)\ COMMENTS· -119~ P.un V.li ~,;,..\.,. 1=-'11<.~1 - Pos.f f)..,,,, ... -k on ~....., v,,,,.,_ i::.t1<~ \Ail\ wn-+a:,..J.. 1nb 
~\ W1*';n~1c:hoj'"'f,,, +n ~ u,. ! wHh .....,U......r ()1"111 hN'S . sr1PMENT NO. 344351:::111 ~-3%:32 :lH! II j '.31la2 t 21~1 

SEND RESULTS TO: Cl-lAftL.! !; V~JZ.JJQ~ 
. 

ANALYTICAL DATA RECEIVED BY (INITrALS/OATE) __ ~-------·~---~ Ol$CDC2 
RE:V. OS/90 



CU ENT 

LOCATION 

/• 

CHAIN OF cui!ov RECORD 

PAGE_....:../ __ 

PROJECT/JOB NO: 

COC NO: 

PO NO: 

REL NO; 

LAB NAME; 

1.(21.¢ 

PROJECT MANAGER Char/it VunDy 
TELE/FAX NO. 8°9.3 . ~ '6'f-~9 /tf'f.J- ~S-6-tJ/o) ~-------' 

2- 2 \ 

2.. \ \ 

ATE DATE 
RECEIV'ER· ________ ____, 

TIME PRlt-ITED: -----------! Til.4E 

ANALYTICAL DATA RECEIVED BY (INITIALS/DATE) ________________ ~ ENSCOC2 
REV. O:'i/9B 



curnr (JS Abvy- 2onc. J PRoJEcr MANAGER C).acJ,t. Vernoz:: 
LOCATION CJ,r..,'f' /(.Stoti, s e. TELE/FAX NO. ~Sf3 -&H' -<'()d '1 / 'fr'if'/· lf5(,-0I O (" 

"""PLERS' csroNAru••l ~Ve"% I fch B•y/tv 
a.~ I 

I I 

I J 
I I I L 

I I 
J I 
I } 

I 
I I 

()ATE 

REUNOUISl-ll:R: ---------! 

Pl>l'iTEl): .U~~~:!..!.!!;!---,r--'ffi.lrl PRlfiltD: ---------; IME PRtNTED: ---------; 

COMPAHY: 

END RESULTS TO: 

I 
I 
I 
I 
( 

I 
I 

COC NO: 
PO NO: 

REL NO: 

lAB NAME: 

122•(!! • ..._ __ 

E'P-F 

DATE 

R(CEM'.R: --------

111.4£ PRINTED: ----------! 

ANALYTICAL QATA RECEIVED BY (INITIALS/DATE) ______________ _ 



CHAIN OF CUt~DY RECORD 
PROJECT/ JOB NO: ¢tsY--:¢efi-9'1 
COC NO; 

PO NO: l/52j 
REL NO: 
LAB NAME: 

CLIENT - 05c: PROJECT MANAGER ! e.erno y /ANALYSIS REQUIRED~ 
(Lb LOCATION 01 T£LE/'AX NO. ~~gq-D01ft~Sb-DI09 </~ 

SAMPLERS: (SIGNATURE) (!J11.d1'c. ~erai:!f/JP.k &y!ev-t=r ~batr7= ~f....i ~~ 
r '#~ 6 t~ ... ·\. REMARKS ~ c.,O r;J·/, \~ 'y !'\ \Ill\ 

F'IELD 
DATE TIME SAMPLE lYPE/SIZE PRESERVATION o· o ~'\} ,~'°t' ~ ll' ~ 

SAMPLE NUMBER lYPE OF' CONTAINER TEMP I CHEMICAL ~ " / 

.~FF f/>31 ~* 5/J./DJ- /8!00 w :::.;voe.-::::/ LAMocr f 't. I MT~ 114'c., 7 2 a I I 1' fb-f.JPCP.:: Ii. AAbt• t'AJ; Ne:.o~ -

£ff 031/ ;,/- * J /Yl7: f)(>Olf!/ f O 'f, I 
17•Js QA): ~ '>D;. i>clv · 7 ~ d I I I 

£ Pt- rb 3r; if -1 t7:Jo sa..Jin1 /.y .:1J.f'"''~~1.., 7 ~ ~ I I I 
E. r:::"P r/J~l. J4 -" 17!3'6 ! 

' I 7 :J. a I .J I 
eFFd 'It./~ Jf • 17!00 7 ,::;, ~ I i; /: : 

Er-t:d1tK :J. -* J':tl. 7 ;{ J I I I 
EFF(t,S7 ~ ~ 17.'os 7 d C< I I I 

•· 

EFfdG3 ~ ~ \/ 1/7!};(. ~/ \ / \,/ \I' 7 !_.2 ;;i_ I I I 
---

I 

! 

! 
I 

I 
HU"IQUISHER: ('IJ,..A ?.J,.. ~ ... DATE DATE DATE DAT£ 

" 'i'ffi: l' }lar/e..s Ueo~'f Yy/~ RECEl\/£R: I REUNQUISHER: RECE.'VER: 

TIME PRINTED: TIM£ PR!NTE:J: TIYE PRINTE!r. TIME 

6nSo.f( ' /7!oo «f'AXV: COMPANY: COMPANY: COMPANY: 

'·' ETHOO OF SHIPM~'iI~ r:::"Prl 1-: X ~-f;~l ~ '-" f'1 m r"-0. iniL., t-1 f'ST - 11-b.>4 /:'tJr... 1-.S lJl1 fltrft. VI t.w ,_ E n.Jal.Y. h 11'1/ 
si.;1PMENT No. Utfl(ti l.IVJJ '34~ Lf}l\L/ 51./I nwil~tcfhil ·~· I ah iv tf.-f. ih.ltr" /.J.,'11nS -to AJrocr. ft! tu 1•1. oi-kr cthQ/v.tt r-

(l Lii"' IP \}P!lrlJ\J '~qlj1Cl1S: 
. J 

SEND RESULTS TO; 
I 

ANALYTICAL DATA RECEIVED BY (INITIALS/DATE) _____________ _ 

I 

OISC!Xi! 
ltt:V. 05199 



BMSArE 
CHAIN OF cus !ov RECORD 

-

PAGE _...._/_ OF ~ 

PROJECT/JOB NO: ~-fl9-W/-<}; 
COC NO: 

PO NO: q77f' 
REL. NO: 

LAB NAME: 

CUE NT ul'-l~ PROJECT MANAGER 4 It VfA.J"'f 
/ANALYS'S REO~ 

LllCATION ChAl\\~A= TELE/FAX No.lf0-'8f1c/-01:>J~ /_B'(J-'IJJ·Ot 0 7 

.~ ~ '•JPLERS: (SIGNATURE) · ~ ~~ ); _......,.,. 
~~ V: \ 

,,o :Jc . ~ ~,J: ~,.r REMARKS 
r 

TYPE/SIZE . 0~ ~ s· ~u~ ~ I FlELD SAMPLE PRESERVATION 
SAMPLE NUMBER DATE TIME TYPE OF CONTAINER TEMP. ~0 7 b 7 CHEMICAL 

r rF 0s ff¥* tj. f15 '.,, l_ J7ff /,1...J 
l~vb<..- ~"'"""-~c...... y~l 

111-#fµl:>.3 

'7 J J l I , j 
! 

Jtl'C.b. //.AM.k,. CJ.J. Vl\O" -
· -FFGrc; I~* /l,t.1¢ ff"\ T':- St..::.."" I pt:> !r.. I J j l I l c,.., - ..;1."f'O "41 DI/a. ' ... 
>-;--

1 b3¢ SA I ;;,t,'·h- 12f-,_.{lll l1 
I c F FfJ 5'-I if-ff 7 :1 d.. l I I I 

fFr-~c;c;* ~ \ !/ it {o it:; \..I/ J_,' I ~ v \ r 7 ~ 2 I \ \ 

---- I 
i ------- J 

r -------- ~ ./ -
I ~ ~ / i -"'""' / ' 

~ ~ t'.-... L ' (_ \ 
I 

/ --... <. ~ r-1 
..... _..,-
~ r-- ----- ~--I ~ 

I 

I 

:EUNOU!SHER(/~ / ............. ~ DA.TE DATE DATE DATE 

l/l(·'b t. RECEIVER· ~UNQUISHER: --· RECEIVER: 
/T1J.4.,_, __ 

' 'CD: TIM~ PRtNTE'Q: TIME PRINTED: TlME PRIN'TED: TIME 

Cl l"IPANY: 6-JJ+r,... I <;:J" 
COMPANY: COMPANY: COMPANY: 

1,IETHOD OF SHIPMENT: C' "- - COMMENTS: ll.Y. HUµ ,')A\1..ilf.i f'.-.''-St • J> .... \t fl.~·/iv..J-/J (Jt-l U4il4 V1tv0- r.-,.J~:lf. , 
SHIPMENT NO. Ct...+-z,; SEND RESULTS TO: 

Will c~...,~1::.{ lah ,,;W 1rJ . .Hi1. ...... cfir.~\ -h l)IJ...uc.<r..-.._JJ... 

"IZC~~ . 
ANALi'TICAL DATA RECEIVED BY (INITlALS/DATE) ________________ _ 

p..1[-ft.._ tJ+f.ic.--... AN°"IVSf:'t 

ENSCOC2 
~v, 05/98 



CHAIN OF CUb ~DY RECORD 

PAGE_.....__ 

PROJECT I JOB NO: 

cdc NO: 

PO NO: 

REL NO: 

LAB NAME: 5 TL :S~Vl'qNIJAh 

- '1 I"''( ,J:o/ CU ENT PROJECT MANAGER re 
/ANALYSIS REQUIRED~ 

ChM,I~~~~ J L~c. &'fl· B~y. O~l~ LOCATION TELE/FAX NO. 

-~'· SAMPLERS: (SIGNATURE) ~/a-w~ b..JiW~ £if~- "l?:>{:i~ 0/ iJ 7 
f ~~'(f U, \ }._e " . i\' \\ .\: 

c,O~ '..J f) °:'' \'. , ~ \ \ r::· REMARKS 
< ';i~',,.,v, ,'(-c/' FlELD 

DATE TIME SAMPLE TYPE/SIZE PRESERVATION o ·::17.r U 
SAMPLE1NUMBER TYPE OF CONTAINER TEMP. CHEMICAL ~o· /x"' / 

!:'F F~l::f <A 5 .. 18-'.tl. lq'i5 t0 i~.....:...· /lM.lrtA, 1f"C fli~ HN'') 1 
/\ ).. \ l \ 

. 
1./ J/tt't,. .. AM~ ... Cr-.\· ,_.'It:.'\ ....,L 

f Ffl;J•/9> D \ t.t~5 I Mi· !>'"'C?• 1 i• .. 11 
C.t-l- & 50,. ... 1 f.l .. ly 

~, J. ;:;_ l \ \ 

! FFrtfiJ .. tX 1'15~ ' ' 1 ~I 1~A·,. J; {1-r# ~·' ~ ,} \ \ I 
;:,:,: PJ37 ;)cQC 1 ).. ~ I \ \ 
fJ::F ,~ 3."=' ~~t>:S' 1 ;).. ,1 \ I I 
lffF'fJ3.3 ;>~1u ri ..l. .J I \ \ 

ffFt;JS<.o \ / C)~0 \v .jj~ \.; 
>--· 

\L; 1 ,.l. ,_;t ~ \ \ 

···~----- -- I I r---__ I ~ i 

-~ I 
v-- v - ... - '- ....,c. 

i:__<..-;t1-rf.: l.t ( 
~ / / ··"._ 

<.'-- ~ /'\... /c.:{ ---( . ) ,.>I'' -- r· '- -.__: - ~ /( ~ ~ ~ t'\ - ---...; -< !~ 
i--I'- ~ 

I --~ -
,, ~f 1,11;,f.L. kU J,... DATE OATE DATE DATE 

. INQUISHER:' f"'. u S-#H~:.'l. RttEl\IER: R£LINQU1SHER: RECEl\IER: 

~t.JAts::.."' J... ... 
HEO: IJMI;, PR1NT£D: llMI;, PRINTED: IJMt. PRlmEO: llMt. 

COMPmY: •. '-'~SA~ /S'f\ COMPANY: COl.IPAN't: COMPANY: . ~~· .. r·.. ~Ii·" CO~E~ jl;"7f ~ u..J SA l "-h1:'/ r11~ 51- ~ Vt> ~i- /~C).l t.:i. o,._) I lr1!.l:l v ~ ... ' ::JHOD ,1Qf ""' PM : _ 
SrllPMENT'N ;·· f~~r1" :L~I 27Jl/':¥1MI "l.1(r,l 7L'l'1/ fl.} I \4C:._ I~ ti ~ o~\"'l'.'I. <:. ""c:'" '11 0 {,.J , .. f 1,..._ I ..j .'.)-{ ,? (.(C:.. 'ht• I'-/ 5 Tb ..0,, <~N'" .. \ 

SEND. ~~u~vt1?' Vi I ".1% i; ·l°*'t· Zl 'to IL)1-f...._ D"f IV.(,,, f.j IU.<1 IV )15... " 
. .,.,. .~ · ,1 e..I"' nm J _ 

, 
" ... ·~•i:.'·YWt-· -~ A 

-" ' ..... AN.ALYTICAL DATA RECEIVED BY (INITIALS/DATE) £NSCOC2 
'..';\.",~· .. :,,· RE:V. ~/98 



CLIENT IA . J' AJth! '{ 
LOCATION (} t/lj/l.lf[Jfu/J 
SAMPLERS: csjGNAruRE) (;7, L·, 

.... __ _/,, •,,,/.~ 

~ ,,,,, 7 .... •we T:Ff 1121..;. 

i 

sr-f 02<1 

- . 
~ /\LJ~_p-

~~ - - - }' ' _v---
r"T ,J v..-.-- - ,., 

i 
OATE 

Amerded c..... tp/Jq/tJ2-
cHA1N OF CUS~Y RECORD 

I ' i 112 ;< I 

IJ 2 1 

DATE 

I 

r 

I 
I 

I 
I 
I 

11"\v-.. vr 

PROJECT/YOB NO: O/f'l/ '0 0. 9 -ooo -Ou 

COC NO: ? 
PO NO: 9=; T_ D 
REL NO: 
LAS NAME: s1L SftvaJ.1.NAH 

REMARKS 

I ( I I 
' 

I I 

I I 
I 

' 

I : ( 

I I 
i t 

( I 

DATE 
I/ ·/'f rf2 REcrM:R: ________ _, R£UfllQUISHffi: --------l RECEJVER: -~-------

llMt. PRINTED: ---------i TIME PR!NlEO: ----------1 
COMPANY: COMPi'.'IY: 

COMMENTS: ¥-lh.JAI C::A//A/1'1'Y Fdrl -Pnr/ <:ifJl1>1rr'V tK1[\u1-r- nN 1)M'Jj lllF"LJ 
r-:1.1\MC"P" ,.}JI rid(/ (tut 1~1/IAH..-n1J1r1/.-..n; -m tJt1or'fi""t:"h "j);;ArDIAJf, '\/Jl/).111Y 
flfr\Ul--r<: 

ANALYTICAL DATA RECEIVED BY (INITIALS/DATE) i.7(';.. / fu /~ (Jf3 l/N1 ~~~~s~9 ; 

----------------------



Ee/SAR: 

CL:ENT 

1.0CATION 

SAMPLERS: (SIGNA1URE) 

FlElD 
SAMPLE NUMBER 

& 

DATE TIME SAMPLE 
TYPE 

Arnende.d cc9o/ z 4-l rt:>i_ 

CHAIN OF CUSTODY RECORD 

TYPE/SIZE 
OF CONTAINER 

::~m/J~B No 
0~N;;~-Rlf/? 

COC NO: 
PO ~O: ~9~9~~~#=--~~~~~~~~ 
REL NO: 

LAB NAME: 

OAl( 

ME 



• CHAIN OF CUb I 0DY RECORD 

PAGE--'---

PROJECT/JOB NO: 

COC NO: 
4"f915 PO NO: 

REL NO: 

LAB NAME: 5TC Sava.noa b 
,JENT 

LOCAT10N 

~AMPLERS; (SIGNATURE) 

r 

ANALYTICAL DATA RECEIVED BY ('NITIALS/DATE) _________________ _ 



CHAIN OF CU~DY RECORD 

PAGE OF ~. 
PROJECT/JOB NO: rj.;(cf-/ i. tj#-~o 
COC NO: 

PO NO: 

REL NO: 

CU ENT /. (, !JAvy PROJECT MANAGER C.11 /he.LI fL. IUW:NDY 
F> /ANAl'tSIS REQUIRED~ 

LOCATION ' ( U~i fC~ t TELE/FAX NO. 8 </j • fffl ;f, 002 !!: /- 'iJ (/. • f.'/ 0 'f 
SAMPl.ERS1 (SIGNATURE) 63 '<fJ ~ f. ~" _,,~ REMARKS cfl L ,0 ~\ 

~ x:k i v j{)~ "' FlaD 
DATE TIME SAMPLE TYPE/StZE PRESERVATION ~Cr 'Jy, 0 (;' t.~ SAMPLE NUMBER TYPE OF" CONTAINER TEMP. CHEMICAL 

l 

C:rF'r/~c 'h I$", n? 2000 / 1A.4..,, ~1"- 't'( ifY' t" -1 -HAXJ_J 
It' .i.JJ; ,.,a !/ :J 2 J l { 

_,, f1:. ~ di,;1 -::J.J.(, 02 !loo<' It ~~ -1' .:JJ 1 ~ 2 J J ( .... 
/ I 

I 
., --r--- ·-:•~ / - " --r---. (.__)2 ~ 

~ 
V._) 

""41'< 
............ I 

['--._ 
-........... 

!'...._ ,_ __ 

'-... r--..... 

"''"- ' r---._ 
_, 

I ~ 
I 

.......... _ 

L.... ••••• 

-- --
....... DATE DATE: OAT£ Dl\TE 

REUNQUISH I L \ '1 • >J•-·· ?~11.- RECEIVER: REUNQUISHE"R: RECEIVER: 

'1 l, A~ fJ. ,...,,, 
F'R! • ' - TIME PRINTED: TIME PRINTED: TIME PRINTED: TIME 

f \iPANY: • J. I ('...__ -(7) 3 J..ri:Jo COMPANY: COMPANY: COl.IPANY: 
~ 

~d' - 11), -- .1. A.~,,.,;- COMMENTS: \L tf>,., (JtJJ;Ait-r'Y r-, r7 {..,....._ 15;, r..- r .. , . . __,, J'(:r::- r u /.-rr /I • 1 ·/)~ l/JJ>t •.ETHOD OF' SHIPMENT: 
sH1PMENT No1 . ~I f S~J.8 'Lia&:. J -t.1 ( ... -,,, /),, J t /"".ti! .I I .IQ./{ w/,.,,.,, . L :_ ' _}._ /'Q. ~ r /'!'" ,,. ."> J'.+:.- ·- • JI' \.41, ,., -

/ f v 
;:::No REsul.TS'l'O: (!t/i;(tl ttr 0J411uJy 

~~ LZ," ft.ca ¢ S:v'Q(. ,t..;J,e.c tr;. z;~: Q!,~u. ;1i'2.a.L 134£~- C..61. ]?~~ e:J Ro, !r: -- .... 7 I ,... / 

ICA DA AR I ANAL YT L J ECE VE D BY ( INITIALS DATE 1 .f' Cl,.. I /<X t'Nscoc2 I ----------------- S4l!V 17-'f .2 REV. ~5/98 



EMSAl=E -- CHAIN OF cus!ov RECORD 

PAGE I or:~ 
PROJECT/JOB NO: ~b.to-()0 
COC NO: 

PO NO: ~L.f~9~#0.-.z:.~~~~~~~~ 
REL NO: ----------
LAB NAME: .$f'1. ~ ,)l!JIA.l..JAJAtf 

. LIENT ' I Al.!1.V PROJECT MANAGER CtJ.e.£iur. V1£tt.Nt!J.~ 
/Af<ALYSIS RE~ 

. ' CATION Cf:!l+lt.Ln:.sU62, 
1 

SC.. TELE/F'AX NO. B.':l:!t • 3S~Li 0Q22 Isa ·0.10':/-

.f' -~ ~ ~ ;i:-""P"RS' (SIG""l1JRE) C2.1n L.,,. ~O'°ll 
r-

·;;/~' ~~ 'f/, ~ 

v"" ~~f REMARKS 

FJELD 
DATE TIME 

SAMPLE TYPE/SIZE PRESERVATION & '7'..lo ~~~..., ,..,t.')' 
SAMPLE NUMBER TYPE OF CONTAINER TEMP. CHEMICAL 

u $ 'i 

crrlJf ll.S 'l-·:l3·o:i. t5oo l3"1'JC.(t ~;r roe.. mer-e_~ b.J·MI.. r v' v ,/ ,/ v1 
I - ------.--- I = 

···~ 

'---~-:--.... i 
I 

,~~..><"a ; - ' 

~~ ' ' '- 0.: 

(_ '\ I 
~ 

0 .......... _ 

:::J<l.. /} . 

/ I.~ "'-....... . ..._ I 
J I 

----
...__/ /) '""' 
' 
t 

"-..... . 
--. 

' 

r--
. 

i ~ =·, 
~""' 

RELINOUISKER:Q~L1'1L 0. / Dtlf. DATE DATE DATE 
7.a ;o: RECEl\IER: REUNQU!SHER: RECEIVE!'!: 

PRll'ITTO&rt'1'1t.4l. L '") ' A 
.l. J {} 

nME PRINTED: TIME PRINTED: TIME PRIMTtD: TIME 

::·~"PAN'(: £1..J~~ /~O COMPANY: COMPANY: COMPANY: 

~HOD OF SHIPMENT: 1:;..A c ~"" o-',..,;; ... ;J.... n11' .. .r- ~MMEN~· ¥- cY..ttAJ :54t.1AJ11V h~'T- rYoJ'f' t;1:1,,A11'1""V tx.ffsUL,,,..-., ou '1)~ V.t.c:w 
I :.;riiPMENT NO. ..3:!31!.Y'lc.18<P<ll/;t - 1'1.Jlt if...• 1:1/LL /'_14tf- Ll4A t..1h,111N-1~r.r1on .,J.y, (Jrnl"tUll ~ll»f>tA.E. C:.411AJ"7"I lt.Lr1AUCS 

SEND RESULTS TO: I" 11e_tU.1 tr. VtUNO'f. 
'ti--¥ , 1?e.1r li'C6 11--Siroc.... ~ "-1+-c.,. IJ,..b_ • f)i,..,.1-,,.}r ~o,,.../-./._ • ~u .. .-leAl~!ldt. ... J 11&1-'f 

I T _,, I 

ANALYrlCAL DATA RECEIVED BY (INITIALS/DATE) _____ ~----------- ENSCOC2 
REV. ~/98 



CLIENT f..J. S 1-JN_ V'.f. 

LOCATION rl/A.i')~-;l('t::.6..,, t::"r 

SAMPLERS: (SIGNATURE) M I I \. 6\ _ 9~ - - 00 
-FIELD 

DATE TIME SAMPLE NUMBER 

.. - "t"'4 r-·,..- 7 'A 
{i·3o-o~ 

J/tJO 
/ -

-

7ELJNOV.sH'9'J--. / , a. ll B~Yo R(CEM:R: 

""'"~ - '-l~AY'C x . Of 
TIME PRINTED: 

\....7 
11t'o ~( ,y, Ct .. t (I~ COMPANY: 

CHAIN OF cAov RECORD COC NO; 

PO NO: 

REL NO: 

LAB NAME: 

PROJECT MANAGER c J.JIJ.1!..Li ts::. VJ!:.Gt.1 a y 
/ANALYSIS REQUIRED~ 

TELE/FAX NO. 9~3· fl.fJ.c/1 '1>0::2'j_
7
[/Js"(.•{)ID ;t-

"";~~ ~:t 0>.~W,, ~ :-..~ ~"' 
<P.<§ }YQftn~ f SAMPLE lYPE/SIZE PRESERVATION 

TYPE OF CONTAINER TEMP. CHEMICAL 

w 11-1"'6£ -¥-:\'-- '/"c. ~!~~ f'li1-.11~n 9 ii ·~ ~ 7 ~ 
r--_ 

r-...... 
·~ 

~ ~ ~ ... "-r .,..,. ...... ~ 

'-.._. ~ ~ 
I ' ~m' I'-

:::i k: "-.... 
' (_/ ')-- ...... 

"' f'_ 

""'"' "-.., ~ 
" I\.. 

""' \ 
\ 

DATE Oil.TE: 

REUHQUISHER: R£CEM:R: 

TIME PRINTED: TIME Pf(IN:TED: 

COMPAH'I': COMPANY': 

REMARKS 

·-

Di'.TE 

HAE 

METHOD OF SHIPMENT: i::;;,,1ot ,/:'..- (}"...,,..." JO,,,.,_,...J_ 5'1:f(f\,.1_ 
SHIPMENT NO. •;;::4/9. /9 l":J; </~I() " 

~NTS:-i','Jtn.J ~:a,,,~.~ -C,,,,r.r-7J'4.,/ <'A-'•u-V 11.- ..... """' ,,,,, ".'1\_.,. '"·- • 
~~ L.Jtf.,f.- /IAI I .I llJ.L L.1/Ju\,f'- - L'-41 "1"Jt PL_n,. _ _.. ·.-r: .. ,.,/. •tit••···--' llw U(" 

SEND RESULTS TO: CJillf 6 if'C_. '-'-"" ''"" y 
, 

I 

-

~ fJ-1...r-/YCI< L..Sllb c.... .,,.J.,.J..,. .... IL"'·- .. f'n,.LJ .... <,.,, ._ / P,.,,,v • ~14i•~,~-.: Lr".J:J-'><'1'1-llh .. -
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Storm Water Effluent Analytical Data for the Cooper lhver 

SAMPLE ID DATE SAMPLIW Tl.\JE SAMPLED CAS NUMBER CO\fl>OC:\'D '.'JAME RES I: LT VALIDATION QUALIFIER UNITS SDG !'.Tl\ctBER 

CAPOOI 01/15/02 10:15:00 AM E-10242 Salinity 2 L ppt NBCJ02 

CAPOOl 01/ 15/02 10:15:00 AM 7429-90-5 Aluminum 250 µg/l NBCJ02 

CAPOOI 01115/02 10:15:00 AM 7440-36-0 Antimony 3 u µg/l NBCJ02 

CAPOOI 01115/02 10:15:00 AM 7440-38-2 Arsenic 35 µg/I NBCJ02 

CAPOOI 0II15/02 10:15:00 AM 7440-39-3 Barium 5.6 J µg/I NBCJ02 

CAPOOI 01/15/02 10:15:00 AM 7440:41-7 Beryllium 0.1 lJ µg/I NBCJ02 

CAPOOI 01115102 10:15:00 AM 7440-43-9 C<.idmium 0.5 u µg/l NBCJ02 

CAPOOI 01115102 10:15:00 AM 7440-70-2 Calcium 19000 µg/l NBCJ02 

CAPOOI 01115102 10: 15 00 AM 7440-47-'.l Chromium 1 l µg/l NBCJ02 

CAPOOI 0 Ill 5/02 10: 15:00 AM 7440-48-4 Cobalt I u µg/l NBCJ02 

CAPOOl 01/15/02 10:15:00 AM 7440-50-8 Copper 18 u µg/l NBCJ02 

CAPOOI 0 l/l 5/02 10:15:00 AM 7439-89-6 Iron 190 µg/I NBCJ02 

CAPOOI 01/15/02 10:15:00 AM 7439-92-1 Lead 4.3 J µg/l NBCJ02 

CAPOOI 0II15/02 10:15:00 AM 7439-95-4 Magnesium 560 pg/l NBCJ02 

CAPOOI 01/15/02 10:15:00 AM 7439-96-5 Manganese 4.2 J µg/I NBCJ02 

CAPOOI 0 l/15/02 10:15:00 AM 7440-02-0 Nickel 3.1 J µg/I NBCJ02 

CAPOOI 01115102 10:15:00 AM 7440-09-7 Potassium 10000 J ~tg/l NBCJ02 

CAPOOl 0 l/15/02 10:15:00AM 7782-49-2 Selenium 3.5 L µg/l NBCJ02 

CAPOOl 01/15/02 10:15:00AM 7440-22-4 Silver 0.7 lJ µg/l NBCJ02 

CAPOOl 0l/15/02 10:15:00 AM 7440-23-5 Sodium 21000 µg/l NBCJ02 

CAPOOI 01/15/02 10:15:00 AM 7440-28-0 Thallium 5.2 J µg/I NBCJ02 

CAPOOI 01115/02 10:15:00 AM 7440-31-5 Tin 4.2 u µg/I NBCJ02 

CAPOOI 01/15/02 10:15:00 AM 7440-62-2 Vanadium 21 µg/I NBCJ02 

CAPOOl 01115/02 10:15:00 AM 7440-66-6 Zinc 28 1 µg/I NBCJ02 

CAPOOl Ol/15/02 I0:15:00AM 7439-97-6 Mercury 0.22 ~tg/I NBCJ02 

CAPOOl 01115102 10:15:00AM 72-54-8 4,4'-DDD 0.1 u µg/l NBCJ02 

CAPOOI 01/15/02 10: 15 :oo A.rv1 72-55-9 ... 4,4'cDDE 0.1 u µg/l NBCJ02 

CAPOOl 01115102 · IO:l5:00AM 50-29-3 4,4'-DDT 0.1 u µg/l NBCJ02 

CAPOOl 01/15/02 309-QOc2 Aldrin 0.05 u µg/J NBCJ02 

CAP001 Ol/15/02 .• 319-84-6 alpha-BHC 0.05 u µg/l NBCJ02 

CAPOOI 01!15102 5103-71-9 alpha-Chlordane 0.05 u µgll NBCJ02 

CAPOOI 01/15/02 10:15:00AM 319-85-7 beta-BHC 0.05 u µg/l NBCJ02 

CAPOOI 01/15/02 10:15:00 AM 57-74-9 Chlordane (technical) 0.5 u µg/l NBCJ02 

CAPOOI 01/15/02 10:15:00 AM 319c86-8 delta"BHC o.os u µg/l NBCJ02 

CAPOOI 01115/02 10:15:00 AM 60~57-1 Dieldrin 0.1 u µg/l NBCJ02 

CAPOOI 01/15/02 10:15:00 AM 959-98~8. Endosulfan I 0.05 u µg/I NBCJ02 

CAPOOI OII15/02 10:15:00 AM 33213-65-9 Endosulfan II 0.1 u µg/l NBCJ02 

CAPOOI 01115/02 10:15:00 AM 1031-07-8 Endosulfan sulfate 0.1 u µg/I NBCJ02 
CAPOOI 01/15/02 10:15:00 AM 72-20-8 Endrin 0.1 u µgll NBCJ02 



Storm \Valer Eff1uent Analyticai Data for the Cooper llivcr 

SA:VIPLE ID DATE SAMPLED TIME SAMPLED CASNUMBER COl\1POU1'1'D NAME RESULT VAl.IDATION QUALIFIER UNITS SDG :""UMBER 

CAPOOI Ol/l 5/02 10:15:00 AM 7421-93-4 Endrin aldehyde 0.1 L' µg/I NBCJ02 

CAPOOl 01115/02 l0:15:00 AM 53494-70-5 Endrin ketone 0.1 t: pg/I NBCJ02 

CAPOOI 01/15/02 10:15:00AM 58-89-9 gamma- BHC (Lindane) 0.05 u µg/I NBCJ02 

CAPOOl 01115/02 10:15:00 AM 5103-74-2 gamina~Chlordane 0.05 lJ µg/l NBCJ02 

CAPOOI 01/15/02 10:15:00 AM 76-44-8 Heptachlor 0.05 c µg/l NBCJ02 

CAPOOJ 01/15/02 10:15:00 AM 1024-57-3 Heptachlor epoxide 0.05 lJ µg/l NBCJ02 

CAPOOl 01115/02 10:15:00AM 72-43-5 Methoxychlor 0.5 lJ µg/l NBCJ02 

CAPOOI 01/15/02 10:15:00 AM 8001-35-2 Toxaphene 5 lJ µg/l NBCJ02 

CAPOOI 01/15/02 IO:l5:00AM 12674-11-2 Aroclor-1016 l u µg/l NBCJ02 

CAPOOI 01/15/02 10:15:00AM 11104-28-2 Aroclor-1221 2 u µg/l NBCJ02 

CAPOOl 01/15/02 10:15:00 AM 11141-16-5 Aroclor-1232 u µg/l NBCJ02 

CAPOOI 0 l/15/02 10:15:00 AM 53469-21-9 Aroclor-1242 u µg/l NBCJ102 

CAPOOI 01/15/02 IO:l5:00AM 12672-29-6 Aroclor-1248 u µg/l NBCJ02 

CAPOOl 01/15/02 10:15:00 AM 11097-69-1 Aroclor-1254 u µg/l NBCJ02 

CAPOOI 01/15/02 10:15:00AM 11096-82-5 Aroclor-1260 u µg/l NBCJ02 

CAPOOJ 01/15/02 IO:l5:00AM 120-82-1 l .2.4-Trichlorobenzene 10 u µg/1 r\BCJ02 

CAPOO! 01115102 10:15:00AM 95-50-1 1,2-Dichlorohenzene 10 u µg/l NBCJ02 

CAPOOI 01/15/02 10:15:00AM 541-73-1 1,3-Dichlorohenzene 10 u ~1gll NBCJ02 

CAP001 01115102 10:15:00 AM 106-46-7 1,4-Dichlorobenzene 10 u µg/I NBCJ02 

2,2'-0xybis( 1-chloropropane) 
CAPOOl 01/l5/02 10:15:00 AM 108-60-1 [bis(2-Chloroisopropyl)ether] 10 u µg/l NBCJ02 

CAPOOl 01/15/02 10:15:00 AM 95-95-4 2,4,5-Trichlorophenol 10 u µg/l .NBCJ02 

CAPOOI 01115102 10:15:00AM 88-06-2 2,4,6~Trichlorophcnol 10 u µg/l NBCJ02 

CAPOOI 01115/02 10: 15:00 AM 120c83-2 2 ,4-Dich lorophenol 10 LI µg/I NBCJ02 

CAPOOJ 01/15/02 l0:15:00AM 105-67-9 2,4-Dimethyl phenol 10 u µgll NBCJ02 

CAPOOI 01/15/02 10: 15:00 .AM 51-28-5 2,4-Dinitropllenol 50 u µg/I NBCJ02 

CAPOOl 01115/02 10:15:00AM l2LJ4~2 2,4 .. Dinitrotol\lene tO u .. pg/I NBCJ02 

CAPOOI 01/15/02 10:15:00 AM 606-20-2 2,6-Dinitrololuene 10 u µg/l NBCJ02 

CAPOOl 01115/02 10:15:00 AM 91-58-7 2-Ch!oronaphthalene 10 u µg/l NBCJ02 

CAPOOI -01115/02 10:15:00 AM 95-57-8 2-Chlorophenol 10 u µg/l NBCJ02 
CAPO<)] 01115/02 IO:l5:00AM 534-52-1 2-Methyl-4,6-dinitrophenol 50 u µg/l NBCJ02 

CAPOOI 01115102 10:15:00AM 91-57-6 2-Methylnaphthalene 10 u µg/l NBCJ02 

CAPOOI 01115/02 IO:J5:00AM 95-48-7 2-Methylphenol (o-Cresol) 10 u µg/l NBCJ02 

CAPOOI 01/15/02 10:15:00AM 88-74~4 2-Nitro;miline 50 u µg/I NBCJ02 

CAPOOI 01115/02 10:15:00AM 88-75-5 2-Nitmphenol 10 u ~1g/I NBCJ02 

3&4-Methylphenol (m&p~ 
CAP001 01/15/02 10:15:00 AM 106-44-5 cresol) 10 u µg/I NBCJ02 
CAPOOI 01115/02 10:15:00 AM 91-94-1 3 ,3 '-Dichlorobenzidine 20 u µg/l NBCJ02 

CAPOOI 01/15/02 10:15:00 AM 99-09-2 3-Nitroanilinc 50 u µg/I NBCJ02 



Storm \Valer Eftluent Analytical Data for the Cnoprr River 

SAMPLE ID DATE SA:VIPLED TIME SAMPLED CAS Nl'MBER COMPOUND NAME RESULT VALIDATION QUALIFIER UNITS SDG l\'UMBER 

CAPOOI 01115102 l0:15:00AM 101"55-3 4-Bromophenylphenyl ether 10 u µgit .NBCJ02 
CAPOOl 0.1/15/02 10:15:00 AM 59-50-7 4-Chloro-3-methylphenol 10 u µg/I NBCJ02 
CAPOOI 01/15/02 10:15:00 AM 106-47-8 4-ChforoaniUnc 20 u µg/l NBCJ02 
CAPOOl Ol/15/02 10:15:00 AM 7005-72-3 4-Chlorophenylphenyl ether l.O u µg/l NBCJ02 

CAPOOl 01/15/02 l0:15:00AM 100-01-6 4-Nitroaniline 50 u ~lg/1 NBCJ02 

CAPOOl 01/15/02 10:15:00 AM 100-02-7 4cNitrophenol 50 u µg/I NBCJ02 

CAPOOl 01115/02 10:15:00AM 83-32-9 Acenaphthenc 10 u µg/l NBCJ02 

CAPOO! 01II5102 l0:15:00AM 208-96-8 Acenaphthylene 10 u µg/l NBCJQ2 

CAPOOI OJ/I 5/02 10:15:00 AM 120-12-7 Anthracene 10 u µg/l NBCJ02 
CAPOOI 01115/02 10:15:00 AM 56-55-3 Bcnzo(a)anthracene 10 u ~1g/I NBCJ02 

CAPOOl 01115/02 10:15:00 AM 50-32-8 Bcnzo( a)pyrene IO u µg/I NBCJ02 
CAPOOI 01/15/02 10:15:00 AM 205-99-2 Benw(b)tluoranthene 10 u µg/l NBCJ02 

CAPOOJ 0 I /15/02 JO:l5:00 AM 191-24-2 Benzo(g,h,i)perylene 10 u µg/l NBCJ02 
CAPOOI 01/15/02 J0:15:00 AM 207-08-9 Benzo(k)fluoranthene JO u µg/l NBCJ02 
CAPOOI 0 l/l 5/02 10:15:00 AM 111-91-1 bis(2-Chloroethoxy)methane 10 u µg/I NBCJ02 
CAPOOl 01/15/02 10:15:00 AM 111-44-4 bis(2-Chl oroeth yl )ether IO u µg/l NBCJ02 
CAPOOI 01115/02 10:15:00 AM 117-81-7 bis(2-Ethyl hexyl)phthalale 1.4 J µg/I NBCJ02 
CAPOO! 01115102 JO:l5:00 AM 85-68-7 Butylbenzylphthalate IO u µg/l NBCJ02 
CAPOOI 01115/02 10:15:00AM 86-74-8 Carbazole 10 u µg/l NBCJ02 

CAPOOI 01/15/02 10:15:00 AM 218-01-9 Chrysene IO u NBCJ02 

CAPOOI 01/15/02 10:15:00 AM 53-70-3 Diben.zo( a.h)anthracene 10 u µg/l NBCJ02 

CAPOOl 01115/02 10:15:00AM 132-64-9 Dibenzufuran 10 u µg/l NBCJ02 
CAPOOI 0II15/02 10:15:00 AM 84-66-2 Diethylphthalate 10 u µg/I NBCJ02 

CAP001 01115/02 10:15:00 AM 131-11-3 Dimethylphthalate 10 u µg/I NBCJ02 

CAPOOl 01/15/02 IO:l5:00AM 84-74-2 Di-n-butylphthalate IO u µg/l NBCJ02 

CAPOO! 01/15/02 JO:l5:00 AM 117-84-0 Di-n-octylphthalate IO u µg/l NBCJ02 

CAPOOl 01115102. 10:15:00AM 206·44-0 Fluoranthene JO u µg/l NBCJ02 
CAPOOl 01/15102 10:15:00AM 86-73-7 . Fluorene 10 u µg/l NBCJ02 
CAPOOI 01115102 10:15:00AM .118-74-1. Hexachlorobenzene JO u µg/l NBCJ02 

CAPOOl 01/15/02 l0:15:00AM 87-68-3 Hexachlorobutadiene IO u µg/1 NBCJ02 

CAPOOl 01115/02 10:15:00AM 77-47~4 H exachlorocyclopentadicne 10 u µgll NBCJ02 

CAPOOI 01/15/02 10:15:00 AM 67-72-1 Hexachloroethane 10 u µg/l NBCJ02 

CAPOOI 01115/02 JO:l5:00AM 193-39-5 lndeno( 1.2.3-cd)pyrene · JO u µg/l NBCJ02 

CAPOOI 01/15/02 10:15:00 AM 78-59-1 Isophorone lO u µg/l NBCJ02 

CAPOOJ 01115102 10:15:00AM 91-20-3 Naphthalene 10 u µg/l NBCJ02 
CAPOOI 01115102 IO:l5:00AM 98-95-3 Nitrobenzene IO u µg/I NBCJ02 
CAPOOI 01115102 JO:l5:00AM 621-64c7 n-Nl!rosodi-n-propylamine JO lJ µg/l NBCJ02 
CAPOOI 01115102 10:15:00 AM 86-30-6 N-Nitrosodiphenylamine 10 u µg/l NBCJ02 
CAPOOI 01115/02 .10: 15:00 AM 87-86-5 Pentachlorophenol 50 u µg/I NBCJ02 



Siorm \Vater Efiiuent Anaiyticai Data for the Cooper River 

SAMPLE ID DATE SAMPLED TIME SAMPLED CAS NUMBER 

CAPOO l 0 I /l 5/02 10: 15:00 AM 85-01-8 
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Storm Water Eff1uent Analytical Data for the Coo1Jer River 

SAMPLE ID DATE SAMPLED TlME SAMPLED CAS l'l1JMBER 
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Storm \Vater Effluent Analytical Data for the Cooper River 

SA\IPLF m DATE SAMPLED Tl"v1E SAMPLED CAS l\l.:MBER 
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Storm \Vater Eftluenl Analylkal Data for the Cooper River 

SA\fPLE ID DA TE SAMPI ,ED TIME SAMPLED CAS N'UMBER CO:\c1POUND NA\tE RESULT VAUDATION QUALIFIER FNITS SD<; NUMBER 

EFFOOl 02/07/02 3 05 00 PY1 98-95-3 '.\i1trohcnTC~nc 10 u pg/I 1\;IlCJ05 

EFl-'00 I 02/07/02 3:05:00 PM 621-647 n- '.'.Jitrosu<li-n-rrorylarninc 10 L NBCJ05 

EFFOOI 02107102 3:05 00 r:v1 86-30-6 '.'.J-N itroso<lipiH~nyl amine 10 u :\BCJ05 

EFFOOI 02/07/02 3.05 00 PM 87-86-5 Pcntachlorophenol 50 u µg/I NBCJ05 

EffOOI 02/07/02 3:05:00 l'M 85-01-8 l'henanthrenc 10 u µg/I NBCJO'l 

EFFOOI 02/07102 \ O'i 00 PM 108-95-2 Phenol 10 NBCJ05 

EFFOOi 02/07i02 ;-()·1:00 Piv1 129-00-0 Pyrcn( 10 11 u/I NBCJO~ t-'t:''. 

H+OOJ {).:'/()"' /().:' ' !l" 00 l'\1 -· L' I \ dllllk 11 :11 '\FWJO' 

EFF005 02/07/02 9:45 00 AM E-10242 Salinily 2 t• ppt NBCJ04 

EFr005 02/07/02 9:45:00 AM 7429-90-5 Aluminum 520 pg/I NBCJ04 

EFF005 02/07/02 9:45:00 AM 7440-36-0 Antimony 6 1 µg/l NBCJ04 

EFF005 02/07/02 9:45:00 AM 7440<'18-2 Arsenic 10 u µg/I NBCJ04 

EFF005 02/07/02 9:45:00 AM 7440-39-3 Barium 7.6 1 µg/l NBCJ04 

EFF005 02/07/02 9:45:00 AM 7440-41-7 Beryllium 4 u µg/l NBCJ04 

EFF005 02/07/02 9:45:00AM 7440-43-9 Cadmium 0.52 J µg/l NBCJ04 

EFF005 02/07/02 9:45:00 AM 7440c70-2 Calcium 20000 µg/1 NBCJ04 

EFF005 02107/02 9:45:00 AM 7440-47-3 Chromium 2.4 J µg/1 NBCJ04 

EFF005 02/07/02 9:45:00 AM 7440-48-4 Cobalt 10 u µg/l NBCJ04 

EFF005 02/07/02 9:45:00AM 7440-50-8 Copper 12 ~tg/I NBCJ04 

EFF005 02/07/02 9:45:00 AM 7439-89-6 Iron 870 µg/l NBCJ04 

EFF005 02/07/02 9:45:00 AM 7439-92~1 Lead 15 µg/l NBCJ04 

EFF005 02/07/02 9:45:00 AM 7439-95-4 Magnesium 6300 µg/I NBC104 

EFF005 02/07/02 9:45:00AM 7439-96-5 Manganese 20 µg/I NBCJ04 

EFF005 02/07/02 9:45:00AM 7440,02-0 Nickel l.8 µg/l NBCJ04 

EFF005 02/07/02 9:45:00AM 7440-09-7 Potassium 2500 µg/l NBCJ04 

EFF005 02/07/02 9:45:00AM 7782-49-2 Selenium 10 u µg/I NBCJ04 

EFF005 . 02/07/02 9:45:00AM 7440-22-4 Silver 10 u µg/l NBCJ04 

EFF005 02107102 9:45:00AM 7440c23-5 Sodium 51000 µg/I NBC)04 

EFF()Q5 02/07/02 9:45:00 AM 7440-28-0 Thallium 10 u µg/l NBCJ04 

EFF005 02/07/02 9:45:00 AM 7440cJJc5 Tin 50 u µg/l NBCJ04 

EFF005 02/07/02 9:45:00AM 7440-62-2 Vanadium 8.5 J µg/l NBCJ04 

EFF005 02/07102 9:45:00AM 7440~66-6 Zinc 73 µg/I NBCJ04 

EFF005 02/07/02 9:45:00AM 7439-97-6 Mercury 0.1 u µg/I NBCJ04 

EFF005 02/07/02 9:45:00 AM 72-54-8 4,4'-DDD 0.1 UJ µg/l NBCJ04 

EFF005 02/07/02 9:45:00AM 72-55-9 4,4'-DDE 0.1 UJ µg/1 NBCJ04 

EFF005 02107102 9:45:00AM 50-29-3 4,4'-DDT 0.1 UJ . µg/I NBCJ04 

EFF005 02/07/02 9:45:00 AM 309-00-2 Aldrin 0.05 UJ µg/l f'.;'BCJ04 

EFF005 02/07/02 9:45:00AM 319-84-6 alpha-BHC 0.05 UJ µg/l NBCJ04 

EFF005 02/07/02 9:45:00 AM 5103-71-9 alpha-Chlordane 0.05 UJ µg/I NBCJ04 



Slorm \Valer Effluent Analyti<:al Data for the Cooper River 

SAl\1PLE ID DA TE SAMPLED TIME SAMPLED CAS NrlvlBEH COMPOUND NAME RESlJLT VALIDATION QUAUFnm UNITS SDG NUMBER .,._ 
EFF005 02/07/02 9:45:00AM 319-85-7 bcta-BHC 0.05 lJJ pg/I NBCJ04 

EFF005 02/07/02 9:45:00AM 57-74-9 Chlordane (technical) 0.5 UJ 11g/l NBCJ04 

EFF005 02/07/02 9:.45:00 AM 319-86-8 dclta-BHC 0.05 UJ ~tg/l NBCJ04 

EFF005 02/07/02 9:45:00 AM 60-57-1 Dieldrin 0.1 UJ µg/l NBCJ04 

EFF005 02/07/02 9:45:00 AM 959-98-8 Endosulfan I 0.05 UJ µgfl NBCJ04 

EFF005 02107102 9:45:00 AM 33213-65-9 Endosulfan H 0.1 UJ µg/l NBCJ04 

EFF005 02/07/02 9:45:00 AM I 031-07-8 Endosulfan sulfate 0.1 UJ 11g/I NBCJ04 

EFF005 02/07/02 9:45:00AM 72-20-8 Endrin 0. I UJ µg/I NBCJ04 

EFF005 02/07/02 9:45:00 AM 7421-93-4 Endrin aldehyde 0.l lJJ µg/I NBCJ04 

EFF005 02/07/02 9:45:00 A~1 53494-70-5 Endrin ketone 0.1 UJ pg/I NBCJ04 

EFF005 02/07/02 9:45:00 AM 58-89-9 gamma-BHC (Lindanc) 0.05 UJ µg/l NBCJ04 

EFP005 02/07/02 9:45:00 AM 5103-74-2 gamma-Chlordane 0.05 UJ µg/I NBCJ04 

EFF005 02/07/02 9:45:00 AM 76-44-8 Heptachlor 0.05 UJ pg/! NBCJ04 

EFF005 02/07/02 9:45:00 AM I 024-57-3 Heptachlor epoxide 0.05 UJ µg/l NBCJ04 

EPF005 02107/02 9:45:00AM 72-43-5 Mcthoxychlor 0.5 UJ µg/I NBCJ04 

EFF005 02/07/02 9:45:00AM ' 8001-35-2 Toxaphene 5 UJ pg/l NBCJ04 

EFF005 02/07/02 9:45:00AM 12674-11-2 Aroclor-1016 I u 'Jlg/l NBCJ04 

EFFOOS 02/07/02 9:45:00AM 11104-28-2 Aroclor-1221 2 UJ µg/l NBCJ04 

EFF005 02/07/02 9A5:00AM 11141-16-5 Aroclor-1232 UJ fig/I NBCJ04 

EFF005 02/07/02 9:45:00 AM 53469-21-9 Aroclor-1242 u fig/] NBCJ04 

EFF005 02/07/02 9:45:00 AM l2672-29c6 Aroclor- l 248 UJ µg/l NBCJ04 

EFF005 02/07/02 9:4S:OOAM 11097-69-1 Aroclor-1254 UJ µg/l NBCJ04 

EFF005 02/07/02 9:45:00 AM 11096-82-5 Aroclor-1260 UJ µg/l NBCJ04 

EFF005 02107102 9:45:00 AM 120-82-1 1,2,4-Trichlorooenzene 10 u µg/l NBCJ04 

EFFOOS 02107102 9:45:00AM 95-50-.1 1,2-Dichlorobenzene 10 .lJ µg/I NBCJ04 

EFF005 02/07/02 9:45:00 AM 541-73-l l ,3-Dichlorobenzenc 10 u µg/I' NBCJ04 

EFF005 02/07/02 9:45:00 AM 1,4-Di ch lorobenzene 10 u µg/I NBCJ04 

2,2'~0xybis( 1-chloropropane) 
EFFOOS 02/07/02 9:45:00AM [bis(2-Cnloroisopropyl)ether] 10 µg/l NBCJ04 

EFF005 02101101 9:45:00AM 95-95~4 2.4.5-Trichlorophenol 10 µg/I NBCJ04 

EFF005 02/07/02 9:45:00 AM 88-06-2 · 2,4,6-Trichlorophenol 10 µg/I NBCJ04 

EFF005 02/07/02 9:45:00 AM 120-83-2 2,4-Dichlorophenol 10 lJ µg/l NBCJ04 

EFF005 02/07/02 9;45:00AM 105~67"9 2,4-Dimethylphenol 10 u fig/I NBCJ04 

EFF005 02/07/02 9:45:00 AM 51-28-5 2,4-Dinitrophenol 50 u µg/l NBCJ04 

EFF005 02/07/02 9:45:00AM 121-14-2 2,4-Dinitrotolucnc 10 lJ µg/l NBCJ04 

EFF005 02107102 9:45:00AM 606-20~2 2,6-Dinitrotoh.iene 10 u µg/l NBCJ04 

EFF005 02/07/02 9:45:00AM 91-58-7 2-Chloronaphthalene. 10 u µg/1 NBCJ04 

EFF005 02/07/02 9:45:00AM 95-57-8 2-Chlorophenol IO u µg/l NBCJ04 

EFF005 02107102 9:45:00 AM 534-52-1 2-Mcthyl-4,6-dinitrophcnol 5() u µg/I NBCJ04 



Storm '''ater El'lluent Analylical Data for the Cooper River 

SAMPLE ID DA TE SAMPLED Trl\:IE SAMPLEll CAS Nln\1BER COMPOUND :'\AME RESULT VALIDATION QUALIFIER UNITS SDG NU:\1BEH 

EFF005 02/07/02 9:45:00 AM 91-57-6 2-Methylnaphthalene 10 u µg/l NBCJ04 

EFF005 02107i02 9:45:00 AM 95-48-7 2-Methylphenol (o-Cresol) 10 u µgfl NBCJ04 

EFF005 02/07/02 9:45:00 AM 88-74-4 2-Nitroaniline 50 u µg/I NBCJ04 

EFF005 021()7/02 9:45:00 AM 88-75,5 2-Nitrophenol 10 u µg/I . NBCJ04 

3&4-Methylphenol{m&p-
EFF005 02/07/02 9:45:00 AM 106-44-5 cresol) JO c µg/l NBCJ04 

EFF005 02/07/02 9:45:00AM 91-94-1 3.3'-Dichlorobcnzidine 20 u µg/I NBCJ04 

EFF005 02/07/02 9:45:00 AM 99-09-2 3-Nitroaniline 50 u µg/l NBCJ04 

EFF005 02/07/02 9:45:00 AM IOI-55-3 4-Brornophenylphenyl ether 10 u µg/l NBCJ04 

EFF005 02/07/02 9:45:00 AM 59-50-7 4-Chloro-3-me thy I pheno 1 IO u µg/I NBCJ04 

EFF005 02/07102 9:45:00 AM 106-47-8 4-Chloroaniline 20 u µg/l NBCJ04 

EFF005 02107102 9:45:00 AM 7005-72-3 4-Chlorophcnylphenyl ether 10 u µg/l NBCJ04 

EFF005 02/07/02 9:45:00AM l 00-01-6 4-Nitrnaniline 50 u µg/I NBCJ04 

EFF005 02107102 9:45:00AM 100-02-7 4-Nitrophenol 50 u µg/I NBCJ04 

EFF005 02/07/02 9:45:00 AM 83-32-9 Acenaphthene IO u µg/I NBCJ04 

EFF005. .02/07/02 9:45:00 AM 208-96-8 Acenaphthylene 10 u ~1g/I NBCJ04 

EFF005 02/07/02 9:45:00 AM 120-12-7 Anthracenc 10 u µg/l NBCJ04 

EPF005 02/07/02 9:45:00AM 56-55-3 Benzo(a)a:nthracenc 10 u µg/l NBCJ04 

EFF005 02107102 9:45:00AM 50-32-8 Benzo( a)pyrene IO u µg/l NBCJ04 

EFF005 02107102 9:45:00AM 205-99-2 Benzo(b )fluoranthene 10 lJ µg/l NBCJ04 

EFF005 02/07/02 9:45:00 AM 191-24-2 Benzo(g,h,i )perylene 10 u flg/l NBCJ04 

EFF005 02107102 9:45:00 AM 207-08-9 Bcnzo(k)fluoranthene 10 u µg/l NBCJ04 

EFF005 02/07/02 9:45:00 AM I Jl-91-1 bis(2-Chloroethoxy)methane IO u µg/I NBCJ04 

EFF005 02/07/02 9:45:00 AM 111-44-4 his(2-Chloroethyl)ether 10 u µg/l NBCJ04 

EFF005 02/07/02 9:45:00 AM 117-81-7 bis(2-Ethylhexyl )phthalate 4 J µg/l NBC104 

EFF005 02/07/02 9:45:00AM 85-68-7 Butylbenzylphthalate 10 u µg/l NBCJ04 

EFF005 02107102 9:45:00AM 86-74-8 Carbazolc 10 u µg/l NBCJ04 

EFF005 02/07/02 9:45:00AM 218-01-9 . Chrysene 10 u µg/l NBCJ04 

EFF005 02107102 9:45:00 AM 53-70-3 Dibenzo(a,h)anthracene 10 u µg/l NBCJ04 

EFF005 02107/02 . 9:45:00AM 132-64-9 Dibenzofuran 10 u µg/l NBCJ04 

EFF005 02/07/02 9:45:00AM 84c66-2 Diethylphthalate 10 u µg/l NBCJ04 

EFF005 02/07/02 9:45:00 AM 131-11~3 Dimethylpbthalate 10 u µg/I NBCJ04 

Eff005 02/07/02 9:45:00 AM 84-74-2 Di-n-butylphthalate IO u µg/l NBCJ04 

EFF005 02107102 9:45:00 AM 117~84:0 Di-n-octylphthalate IO u µg/l NBCJ04 

EFF005 02/07/02 9:45:00 AM 206~44~0 Fluoranthene IO u µg/I NBCJ04 

EFF005 02/07/02 9:45:00AM 86-73-7 Fluorene 10 u µg/l • NBCJ04 
EFF005 02/07/02 9:45:00 AM I 1.8-74-1 Hexachlorobenzene 10 u µg/l NBCJ04 

EFF005 02/07/02 9:45:00AM 87-68-3 Hcxachlorobutadiene 10 u ~1g/l NBCJ04 

EFF005 02/07/02 9:45:00 AM 77-47-4 Hexachlorocyclopentadiene JO u µg/l NBCJ04 



Storm Water EH1uent Analj'tical Data for the Cooper River 

SAMPLE lJ) DATE SAMPLED TIME SAMPLED CAS NUi\IBER COl\IPOCND NAME RESULT VALH>ATlON QL\LIFIER UNITS SDG :"1.1.JMBER 

EFF005 02107102 9:45:00 AM 67-72-1 Hexachlorocthanc JO u µg/I NBCJ04 

EFF005 02107102 9:45:00 AM 193-39-5 Indeno(l ,2.3-cd)pyrene IO u µg/l NBCJ04 

EFF005 02107102 9:45:00 AM 78-59-1 lsophoronc 10 u µg!l NBCJ04 

EFF005 02/07/02 9:45:00 AM 91-20-3 Naphthalene 10 u µg/I NBCJ04 

EFF005 02107102 9:45:00 AM 98-95-3 Nitro benzene 10 u µgfl NBCJ04 

EFFOOS 02/07/02 9:45:00 AM 62J-64c7 n-Nitrosodi-n-propylarnine 10 u µgfl NBCJ04 

EFF005 02/07/02 9:45:00AM 86-30-6 N-Nitrosodiphenylaminc 10 u µg/I NBCJ04 

EFF005 02107102 9:45:00 AM 87-86-5 Pcntachlorophenol 14 J µg/I NBCJ04 

EFF005 02/07/02 9:45:00 AM 85-0 l-8 Phenanthrene 10 u µg/l NBCJ04 

EFF005 02107102 9:45:00 AM l 08-95-2 Phenol 10 lJ pg/I NBCJ04 

EFF005 02/07/02 9:45:00 AM 129-00-0 Pyrcne 10 u pg/I NBCJ04 

EFF005 02107102 9:45:00 AM 57-12-5 Cyanide, Toial 10 u ~tgfl NBCJ04 

1.l·HlOh 0.2!()7/02 ') '\() ()() i\\1 1.-1024.:'. SallllH\ ppt NBCJO..f. 

FFFOfl<, 02/07 /02 lJ :'IO 00 A'vl 7429-90 ~ -\lum111um 120() NBCJO..f. 

ErT006 02/07 /02 cuo 00 A!\1 7 440-.'6-0 Anu111n11: 20 I pg/I NHCJ04 

EFF006 02/07 /02 'J :10:00 AM 7440-.\8 2 Arsenic 10 l' µg/I Nl3CJU4 

ErF00<1 02107102 9:30:00 AM 7440-:'I'>-' Barium 17 µg/I '\!3CJ04 

l~ff'()()(J 02/07/02 9::.10 00 AM 7440-41-7 Beryllium ..f. l µgfl :\BCJO..f. 

FJ-F00(1 02107102 <! '.10:00 AM 7..f.40-..f.Vl Cadmiulll () 11 fl g/I NBCJ04 

FTTOOC1 02/07/0:' q C\fl 00 A\f ".+40- 70-2 ( 'alcium (16000 NBCJ04 

EH006 02/07 /02 tJ :1000 AM 7440-4 7-.\ Clinllll!Ulll 4.7 ftgll NHCJ04 

EFF006 02/07 /02 q '0 00 AM 74..f.0-48-..f. Cnhall 1.-f. µg/1 N13CJ04 

EFF00(1 02/07 /02 •J \0 00 A 'vl 7440-'i0-8 1,-f. µg/I NBCJ04 

EFF00(1 02/07/02 9:30:00 AM 7439-89-6 Iron 2100 pg/I NBCJ04 

EFF006 02/07/02 9:30 00 AM 7..f.39-92-1 l,e<Jd 80 µgll NBCJ04 

EFF006 02107102 0:.\000 AM 74.\9-95-4 M;;gncsium )()()()() µgll NBCJ04 

EFF006 02107102 9:30 00 A\1 7439-96-5 Manganese 41 pg/I NBCJ04 

EFF006 02/07/02 9:3000 AM 7440-02-0 Nickel 4.5 pg/l NBCJ04 

EFF006 02107102 Cl:30:00 AM 7440-09-7 Potassium 'ii()() pg/1 NBCJ04 

EFF006 02/07/02 9:30:00 AM 7782-49-2 Selenium 10 u pg/I NBCJ04 

EFF006 02/07/01 9:30:00 AM 7440-22-4 Silver 10 u ~Jg/1 Nl3CJ04 

EFF006 02/07/02 9:30:00 AM 7440-23-5 Sodium 8 I 000 NBCJO..f. 

EFF006 02107/02 9:.\000 AM 7440-28-0 Thallium I 0 u NBCJO..f. 

FFFOO(i 02/07i02 'UO:OO AM 7440-.\ 1-'i Trn 50 l' pg/I NBCJ04 

EFF006 02/07/02 9:30:00 AM 7..f.40-62-2 Vanadium 8.8 u <>/I • to Nl3CJ04 

EFF006 02107102 0 .\0:00 AM 7440-66-6 Zin..: 'ii pg/I NBCJO..f. 

Eff006 02/07/0'.'l 9:~0:00 i\\1 74:19-97-6 Mercury () l L: NBCJ04 

EFF00(1 02/07/02 9 :'Hl:OO A \.1 72-54-8 4.4-DDD 01 l '.\BCJ04 

EFFOO<> 02/07102 Q '000 AM 72-""-o -1-4'-D!)E O! I' NBCJO..f. 



Storm Water Effluent Analytical Data for the Cooper River 

SAMPLE ID DATE SAl\WLED TIME SAMPLED CAS NlJMl~ER 

EPF006 

Ef'f006 

EFF006 

EFF006 

EFF006 

ErF006 
FFHIO() 
1: f'F()()(; 

l; 1'1 {)0(1 

LFFOOl1 

Ef'HlOI: 

Fl·Hl0(1 

ITF00(1 

EFFOOl1 

EFFOOh 

EFr006 

EFF006 

FFF00(1 

EFF00<1 

lf'rQ()(, 

EFF00(> 

EFHJ0(1 

EFHJ06 

Eff006 

EFF006 

EFF006 

EFF006 

EFF006 

EFF006 

EFF006 

EFF006 

FFl:006 
[ff()()() 

EFF006 

EFF006 

EFF006 

EFr00(1 

fTF00(1 

02/07/01 

02/07/02 

02/07/02 

02/07102 

02/07/02 

02/07102 

0'.:/07/02 

0:'./0" 102 

02/ff1 ;()_' 

()_';ffi /02 

0:'.!07/0_' 

02/07/02 

02/07 /02 

02/07 /02 

02/07/02 

02/07/02 

02/07102 

02/07/0.' 

02/07!02 

02/0710.' 

02/07102 
02/()7102 

02/07102 

02/07102 

02/07102 

02107/02 

02/07/02 

02/07/02 

02/07/02 

02/07/02 

02/07/02 

02/07!02 

02107102 

02/07102 

02/07/02 

02/07102 

02/07 /()2 

02/07/0:: 

9:3000 AM 

9:30:00 A\1 

9:30 00 AM 

9 30:00 AM 

9 :moo AM 

9:30:00 i\M 

93000/\M 

') I() 00 .\ \ 1 

l) ;ooo .\\1 

CJ Hl 00 \\1 

,, 10:00 ,\\1 

'HO 00 .\ \'1 

9 :\0 00 A \1 

9 :10 00 A\1 

9·3000 AM 

9:30:00 AM 

9:30:00 i\l'vl 

9:3000 AM 

IJ:3000 AM 

<nooo A\1 

9:3000 A\1 

930:00 1\\·I 

'l 30 00 1\ M 

9:30:00 AM 

9:30:00 A\f 

9:3000 AM 

9:30:00 A\!1 

9:30:00 AM 

9 30:00 AM 

9 30:00 AM 

9:30 00 AM 

9 .30:00 i\M 

ruo:OO i\'\:1 

9:30:00 A\1 

9:30:00 AM 

9 3000 AM 

9 :'\O 00 AM 

q '000 AM 

50-29-3 

309-00-2 

319-84-6 

5103-71-9 

319 85-7 

57-74-9 

.\ 19-86-8 

; ' I i-(1.:, lJ 

1()'.! ()7" 

--.., 20" 

4219.'--+ 

"'1494-70 :' 

'i8-89-9 

5103-74-2 

76-44-8 

I 024-)7 .i 

72-43'.i 

KOOi "-" ' 

12674-1 I 

! I I 04-28-2 

I I 14J-16-'i 

5:1469-21-9 

12672-29-6 

11097-G9- I 

110%-82-5 

120-82-1 

95-50- l 

541-7.3-l 

I 06-46-7 

I 08-60- J 

95-95-4 

88-0(1-2 

120-83-2 

10)-67-9 

51-28-5 

!:'! !4 _: 

COMPOUND r\'AME 

4.4'-DDT 

Aldrin 

alpha-BHC 

al pha-Chlordanc 

hera-BHC 

Chlordane (technical) 

dclra-BllC 

Di,·ldrir: 

E11c1,"ull~u1 I 

l:ndu-,uitan Ii 

l'.mlrn1 

l.11d1111 cJ, 

Lndrm Kc'.!Oll1,' 

.~amma-BHC I L1ndarll': 

ga1111na-ChJ,irdanc 

Heptachlor 

I kpl;ichlor l'pf1\ldc 

\1clho.\ydiln1 

T11xaph,·1w 

,\roclor-1016 

r\rnclrn-1 ::'2 j 

Aroclor-12'2 

Arodor-1242 

Arnclor- l 248 

Aroclor- J 2)4 

Aroclor-1260 

1,2,4-Trichlorobcnzcm: 

I ,2-Dichlorohenzenc 

I ,3-Dichlorobemene 

1.4-Dichlorobemene 

2,2'-0xyhis( 1-chloropropanc J 

I h1s( 2-Chlnroisopropyl lcthcrl 

2.4.5-Trichlornphcnol 

2.4,6- rnchlorophenol 

2.4-Dichlorophcnol 

2.4-Di111ethylphcnol 

2.4-Dinitrnphcnol 

RESULT VALIDATION (.)LALIFIER UNITS SDG: NUMRER 

0. l U µg/I 'IBCJ04 

005 lJ µg/1 NBCJ04 

0.05 l J µg/l NBCJ04 

0.05 I. ~Lg/I NBCJ04 

00'.i 

0.5 

0.05 
(l I 

() ()", 

O! 

11 I 

01 

UI 

0 I 

(I 0:\ 

0.05 

0.05 

0.05 
() ~ 

I 0 

10 

10 

10 

10 

10 

10 

10 

10 

50 

10 

l 

l 

\' 

I.' 

l 

L' 

l 

u 
u 
u 
u 
lJ 

l i 

I: 

l' 

u 
[ 1 

I' 

µg/I 

µg/l 

II }!/I 

11 

II 

µg/I 

Ll f!ll 

ug/l 

µg/I 

µg/I 

µg/l 

µg/I 

µg/l 

µg/l 

pg/I 

rig/I 

µg/I 

pg/I 

NBCJ04 

NBCJ04 

'JRCJ04 

'\IRCJO..J 

'- l:H 'JU..J 

"\I H Jli..J 

"\ B< JO-+ 

'\llWJO-+ 
'\ll:l( JO..J 

'\IBCJO..J 

l\BCJ04 

I\ BCJO-+ 

NBCJ04 

NBCJ04 

NBCJ04 

\BCJ04 

:\ BCJ04 

NBC.104 

NBCJ04 

NBCJ04 

'iBCJ04 

NBC104 

'IBCJ04 

NBCJ04 

NBCJ04 

NBCJ04 

NBCJ04 

NBCJ04 

NBCJ04 

NBCJ04 

NBCJ04 

;,fBCJ04 

NBCJ04 

'\BCJ04 



Storm Water Eftluent Analvtical Data for the Cooper mver 

SAMPLE ID D\TE SA'.\1PLED TI'.\tE SAMPLED CAS NUMBER COMPOUND NAME RESULT VAl,lDATION QUALIFIER UNlTS SDG NUMREH 

EFF006 02107102 9· 30:00 AM 606-20-2 2.6-Dimtrotoluene 10 ll pg!! '.'IBCJ04 

EFF006 02107102 9:3000 AM 91-58-7 2-Chloronaphthakne 10 u NBCJ04 

EFF006 02/07/02 9 30:00 AM 95-57-8 2-Chlorophcnol I 0 (j ~BCJ04 

EFF006 02/07 /02 93000 AM 534-52-1 2- \-1ethyl-4.6-din i trophcno I 50 L' µg/l NBCJ04 

EFF006 02/07/02 9:30 00 1\M 91-57-6 2-'.'vklhylnaphthalene JO pg/l t\BCJ04 

Eff006 02/07/02 9 10:00 ;\:Vt 95487 2-\h:thylphcnol (0-Cr.::sol 1 10 l pg/I NBCJ04 

EFFOO(i 02/07/0:' 9 :;o oo A\1 88 74 4 2-Nttrnanilinc "l() '>IRCJ04 

HHlOt> I I .2i0~ iU. '! ;11 01) \\1 \;-.. - ' '\ nrupl1c11ni dJ \; [\( 10-1 

"\ i \fr1h 1pill'!i<), !\li.\.:· 

IJT()()(, 1)21()710~ ·I ~ () 1)(1 \\1 I )(1 .j .j d>,"-n:. : Ii '\ H< '[(lj 

f J'FOO(• 02;()7/02 ,, \() ()(J :\ f\·1 '! I '14 I ; . r )idiloroh,·1111J1ne ~o P.!.1./! '.Bl J;U-l 

! .IFOW ()2/()~/(J_'"'· " '() ()() \ \1 oq oq ,. it :·1 \~jl\ ! ; i!l~' ~.' :;:!.f! '\ B<. IO.J 

U FOO<> 02/07/02 'l 10 00 .V..J I 01-.'i'i ~ 4 H1rnnophcnylphcml ctlic·1 10 ~1gJ \J BCIO-l 

ITFOO<l 02/07102 '! .10 00 . .\ M )<). )0- / 4 ( 'hloro-"<-methylphl'llO; l () \JBCJO.:+ 

EIT'006 02/07102 9.::1000!\M 106-47-S 4-( 'ld1)J'()J.l1i I 1 lll' 20 l :\ l:ICJ04 

EFF006 02/07102 9 10 00 ,\M 700)-T2-.l 4-Chluruphcnylphenyl etl1c1 JO l NBCJ04 

EH00(1 02/07 /02 '1:10:00 ;\\1 I 00 01-6 4-'.;,rroaniline )() l µg/l l\BCJ04 

EFF00(1 02107102 1UO:OO ;\ \1 I 00-02-7 4 i\ llropheno I )() wr/I 
'"' 

N11CJ04 

EFF00<1 02/07/02 9 30:00 Alv1 81-,12-9 Acc:1aphthcne I 0 l :\ FlCI04 

1:11()()(1 02/0710'.: 'I 10:00 A\1 20b-%-i'i 1\ccnaphthylcn,, 10 l '\BCJ04 

Efif0()(1 02/07/02 9:30:00 ;\\1 120-12-7 A 1ithrace11e JO l '.\ll:ICJ04 

FFF006 02/07102 <J 30 00 A\1 'i(1-'i)-; fkn 11 >I a lalllh raccrll~ lU l flgil !\BCJ04 

EFF006 02/07/02 '! 3000 A\1 .'>0-.'12-8 Bcll/o( a)pyrenr I 0 l: pf!/] NBCJ04 

EFF00<1 02/07/0:'. 9·30 00 A\1 205-99-'.J Ben101 h \tluoranthcnc 10 u µg/I NBCJ04 

EFf006 02/07 /02 9:30:00 AM 191-24-2 Ben1u(gJ1j JO l NBCJ04 

EFF006 02/07/02 9:3.():00 AM 207-08-9 Bcnzo( k)fluoranthcne IO l NBCJ04 

EFF006 02107102 9:30:00 AM 111-9 l-1 his(2-Chloroethoxy )methane 10 u pg/I NBCJ04 

EFF006 02/07/02 9:30:00 AM 111-44-4 bis(2-Chlorocthyl )ether 10 u NBCJ04 

EFF006 02/07/02 9:30:00 AM 117-o I- 7 bisr2-Ethylhcxyl lphth:.ilalc 10 u µg/l NBCJ04 

EFF00<1 02107102 9:3000 AM 8)-68-7 Flutylhcnzylphthalalc JO c LI o/I 
'I:' 

NBCJ04 

EFF006 02/07/02 9:30:00 AM 86-74-8 Carhazolc 10 lJ pg/I NBCJ04 

EFF006 02107102 9:30:00 AM 218-01-9 Chrysene 10 \I pg/I NRCJ04 

EFF006 0211)7/02 9 30:00 A.'vl :'13-70-3 Dihcnrnl a.h Janthrncenc 10 l NBCJ04 

EFF006 02/07/02 9:30 00 AM IJ2-64 9 Dihcn;:ofuran 10 ll pg/I >IBCJ04 

Eff006 02/07/02 9:3000 AM 84-66-2 Diethyl phthalatc 10 lJ pg/I l\BCJ04 

EFF006 02/07/02 9:30:00 i\M 131 JI-~ Dimethyl phthalatc 10 l ,ugil NBCJ04 

EFF006 02/07/02 9:30:00 AM 84-7.il-2 Di-n-hul yl phthalate 10 pg/] NBCj{)4 

EFr00(i 02/07/02 9:.10:00 AM 117-84-0 Di-n-odylphlhalate l () ~BCJ04 

1-FHIO(i ()::'!() 7 /()' <) 1() ()() -'\ \1 'o<, 44 n FIL1<•ranthcnc 1n fl ,z/I 'lBCJ0-1 



Storm Water Ef'tluent Anal;.'tical Data for the Cooper River 

SAMPLE ID DA TE SA!\1PLEI> TIME SAMPLED CAS NUl\IBER COMPOUND NAME RESULT VALIDATION QUALIFIER UNITS SJ>G NUMBER 

EFF006 02/07/02 9 30 00 AM 86-7'.l 7 Pluorcne 10 l' µgll NBCJ04 

EFF006 02107/02 9:3000 AM 118-74-1 Hcxachlorobcnzene IO u µgll NBCJ04 

EFF006 02/07/02 9:30:00 i\M 87-68-J liexachlorobutadiene IO lJ NBCJ04 

EFF006 02/07102 9:30:00 ;\\1 77-47-4 I lexachlomcyclopcntadicne IO ll '.'JBCJ04 

EFF00(1 02/07i02 9:30 00 A\1 67-72-1 1 lexach loroethanc 10 t: pg/I NBCJ04 

EFHl06 02/07102 910:00 AM J9YW-5 lndcno( 1,2,3-cdJpyrcnc 10 l )l )!fl NBCJ04 
!+HlO(, 021()710.1 q 10 00 A v1 78-"i9- I lsophorone 10 l µ,£11 i\'BCJ04 
['ff()()(, ()2/()7/()_:' " 1(1 (10 \ \1 <Ji :'O ~ '\apl11h,1lc11t' II) I ll ~./l NF\CJO.:I 

I FFOOli 11:'/{)7/0.' "\()()() \\1 08-')~. \ '\11n1hl'll/t'lh' ! (I l j ':.:..i! 'F\( 'j().j 

f-H001' il.1!0'!0.' ;; ;q Oil .\M ll2 I h4- " \11:,,"1d1-11-pro1"lct1111111 HI \ IJ( 'JO-+ 

I .I 'FOO(, fJ2/U7/0; 11 1-0 f)O \M S(1 1{l I: " ! I) \IJ(J04 

fTFO()f, f('/07/0' l) -;o no ;\ \1 S,;/..f\(> ' Pl·1J1;1d1l1mlrl1c1H>I 14 1 _~/I -.:13c10..i 

! FFOOb (I 1/0 7 (() 2 'I "1000 A\1 8-\-0 I X Plicna111il fL'l ll' i () dµ:i "8( Ju.J 

EFFOO<> 01/07/0:' l) -io oo .'\\1 I 08-9-\-:' Phenol I 0 I ug/l NBCJ04 

EFFOOb 02/07/0:' 'l ;o 00 A\1 129 00-0 Pyrcnc I 0 l µ,£/I NHCJ04 

1-:Ffl)()(l 02107102 9 30:00 A\1 57-12-5 Cyanide, Total 10 L i'\HCJ04 

EFF013 02/07102 4:35:00 PM E-10242 Salinity 7 ppt NBCJOS 

EFF013 03/02/02 5:10:00 PM E-10242 Salinity ppt NBCJ06 

EFFOl3 03102102 5:10:00PM 7429-90-5 Aluminum 1200 ~tg/l NBCJ06 

EFF013 03102102 5:10:00PM 7440-36-0 Antimony 3.R u j_tg/l NBCJ06 

EFFOl3 03102/02 5:10:00PM 7440-38-2 Arsenic 3.9 J µg/l NBCJ06 

EFF013 03102102 5:10:00 P:\1 7440-39-3 Barium 9.9 J µg/l NBCJ06 

EFFOI3 03/02/02 5:10:00 PM 7440-41-7 Beryllium 0.54 u µg/l NBCJ06 

EFF013 03/02/02 5:10:00 PM 7440-43-9 Cadmium 0.5 u }tg/I NBCJ06 

EFFOl3 03/02/02 5:10:00 PM 7440-70-2 Calcium 66000 µg/l NBCJ06 

EFFOl3 03102102 5:10:00 PM 7440-47-3 Chrornium 2.2 1 µg/l NBCJ06 

EFF013 03/02/02 5:10:00 PM 7440-48-4 Cobalt 0.8 u µg/l NBCJ06 

EFF013 03/02102 5:10:00 PM 7440~50-8 Copper 8.7 J µg/l NBCJ06 

EFFOI3 03/02102 5:10:00 PM 7439-89-6 Iron 1500 µg/I NBCJ06 

EFF013 03/02/02 5:10:00PM 7439-92~1 Lead 4.7 J µg/l NBCJ06 

EFFOJJ 03102102 5:10:00PM 7439-9SA Magnesium 93000 µg/l NBCJ06 

Eff013 03/02/02 5:10:00 PM 7439~96-5 Manganese 39 µg/l NBCJ06 
EFF013 03/02/02 5:10:00 PM 7440-02-0 Nickel 2. l J µg/l NBCJ06 

EFF013 03102102 S:JO:OOPM 7440-09-7 Potassium 41000 µg/l NBCJ06 

EFF013 03102102 5:10:00P'.\1 7782-49-2 Selenium 4 .. 9 lJ µg/I NBCJ06 
EFFOl3 03102102 5:10:00PM 7440-22-4 Silver L4 u µg/l NBCJ06· 

EFFOJJ 03/02/02 5:10:00 PM 7440-23-5 Sodium 800000 J µg/1 NBCJ06 
EFF013 03/02/02 5:10:00 PM 7440-28-0 Thallium 6.3 u }tg/l NBCJ06 
ErFOIJ 03102102 5:10:00 PM 7440-31-5 Tin 4.1 u ~ig/I NBCJ06 



Storm Water Effluent Analytical Data for the Coo1m· River 

SAMPLE ID DATE SAMPLED TIME SA!\lPLED VALTnATION SDG NUMBER 

EFFOl3 03102102 5:10:00 PM µg/l NBCJ06 

EFF013 03102102 5:10:00 PM 7440-66-6 J µg/I NBCJ06 

EFF013 03102102 5:10:00 PM 7439-97-6 Mercury 0.12 J ~1g/I NBCJ06 
EFF013 03102102 5:10:00 PM 72-54-8 4,4'-DDD 0.1 UJ µg/I NBCJ06 

EFF013 03102102 5:10:00 PM 72-55-9 4,4'-DDE 0.1 lJJ µg/I NBCJ06 
EFFOJ3 03/02/02 5:10:00PM 50-29-3 4,4'-DDT 0.1 UJ µg/I NBCJ06 
EFF0\3 03102102 5:10:00PM 309-00-2 Aldrin 0.05 UJ µg/I NBCJ06 
EFFOl3 03/02/02 5:10:00 PM 319-84-6 alpha-BllC 0.05 UJ µg/! NBCJ06 
EFFOl3 03/02/02 5:10:00 PM 5103· 71-9 alplrn-Chlordane 0.05 UJ µg/I NBCJ06 
EFFOl3 03102102 5:10:00 PM 319-85-7 bcla-BHC 0.05 UJ µg/l NBCJ06 
EFF013 03102102 5:10:00 PM 57-74-9 Chlordane (technical) 0.5 UJ µg/l NBCJ06 
F.FFOl3 03/02/02 5:10:00 PM 319-86-8 delta-BHC 0.05 UJ µgll NBCJ06 
EFFOl3 03/02/02 5:10:00 PM 60-57-1 Dieldrin O.l CJ ~lg/1 NBCJ06 
EFF013 03/02/02 5:10:00 PM 959-98-8 Endosulfan I 005 UJ µg/l NBCJ06 
EFFOl3 03/02/02 5:10:00 PM 33213-65-9 Endosulfan II 0.1 UJ µg/I NBCJ06 
EFF013 03/02/02 5:10:00 PM 1031-07-8 Endosulfan sulfate 0.1 UJ µg/I NBCJ06 
EFF013 03/02/02 5:!0:00 PM 72-20-8 Endrin 0.1 lJJ µg/l NBCJ06 
EFFOL3 03/02/02 5:10:00 PM 7421-93-4 Endrin aldehyde 0.1 UJ µg/l NBC:J06 
EFF013 03102102 5:10:00PM 53494-70-S Endrin ketone 0.1 UJ µg/I NBCJ06 
EFFOl3 03/02/02 5:JO:OOPM 58c89-9 gamma-BHC (Lindane) 0.05 UJ µgll NBCJ06 
EFFOl3 03/02/02 5:10:00 PM 5103-74-2 gamma-Chlordane 0.05 UJ µg/I NBCJ06 
EFF013 03/02/02 5:10:00 PM 76-44-8 Heptachlor 0.05 UJ µg/I NBCJ06 
EFFOl3 03102102 5: 10:00 PM 1024-57-3 Heptachlor epoxide 0.05 lJJ µg/l NBCJ06 

EFFOl3 03102102 5:10:00 PM 72-43-5 Methoxychlor 0.5 UJ . µg/l NBCJ06 
EFFOl3 03102102 5:10:00.PM 8001-35-2 Toxaphene 5 lJJ µg/l NBCJ06 
EFF013 03/02/02 5:10:00 PM 12674"1 l-2 Arodor-1016 I UJ µgll NBCJ06 
EFFOl3 03/02/02 5:lO:OOPM 11104-28-2 Aroclor-1221 2 UJ µgll NBCJ06 
EFFOl3 03/02/02 . 5:10:00 PM Aroclor-1232 1 lJJ µg/l NBCJ06 
EFFOl3 03102102' 5:10:00PM Aroclor, 1242 UJ µgll NBCJ06 
EFF013 03/02/02 5:10:00PM 12672-29-6 Aroclor-1248 lJJ µgll NBCJ06 
EFFOJ3 03/02/02 5:10:00PM 11097-69-1 Arodor -1254 1 UJ µg/I NBCJ06 
EFFOJ3 03/02/02 5:10:00 PM 11096-82-5 Aroclor-1260 l UJ µg/I NBCJ06 
EFFOl3 03/02/02 5:10:00 PM 120-82-1 1,2.4-Trichlorobenzene IO u µg/I NBCJ06 
EFF013 03/02/02 5:10:00 PM 95-50-1 1,2-Dichlorobenzene JO u µg/l NBCJ06 
EFF013 03102102 5:lO:OOpM 541-73-1 1,3-Dichlorobenzene 10 u µg/l NBCJ06 
EFFOl3 ·03/02/02 5:10:00 PM 106"46-7 1,4cDichlorobenzene IO u µg/l NBCJ06 

2,2'-0xybis{l-chloropropane) 
EFF013 03/02/02 5:10:00 PM 108-60-1 [bis(2-Chloroisopropyl)ether] 10 u µg/I NBCJ06 
EFFOl3 03102102 5:10:00 PM 95-95-4 2,4,5-Trichlorophcnol IO lJ µg/I NBCJ06 



Storm \Vakr Efllucnt Analytical Ila ta for the Cooper River 

SAl\IPLE ID DATE SAMPLED Tl:\IE SAMPLED CAS l\lJ,\tBER COMPOUND NAME RESl.!LT VALID,\TION QUALIFIER UNITS SDG NlfM 1um 

EFF013 03102102 5:10:00PM 88-06-2 2,4,6-Trichlorophenol 10 u µg/I NBCJ06 

EFFOIJ 03102102 5:10:00 PM 120-83-2 2,4-Dichlorophenol 10 u µg/l NBCJ06 

EFFOI3 03102102 5:10:00 PM 105-67-9 2,4-Dirnethylphcnol JO u µgll NBCJ06 

EFFOl3 03/02/02 5:10:00 PM 51-28-5 2,4-Dinitrophenol 50 v µgll NBCJ06 

EFFOl3 03/02/02 5:10:00 PM 121-14"2 2,4-Dinitrotoluene IO lJ µg/l NBCJ06 

EFFOI3 03/02/02 5:!0:00 PM 606-20-2 2.6-Dinitrotoluene IO u µg/I NBCJ06 

EFF013 03/02/02 5:10:00 PM 91-58-7 2-Chloronaphthalene IO l.i µg/I NBCJ06 

EFF013 03/02/02 5:!0:00 PM 95-57-8 2-Chlorophenol 10 l T µg/l NBCJ06 

EFF013 03/02/02 5:10:00PM 534-52-1 2-Methyl-4,6-dinitrophenol 50 u µg/l NBCJ06 
EFF013 03/02/02 5:10:00 PM 91-57-6 2-Methylnaphthalene JO u µg/1 NBCJ06 

EFF013 03/02102 5: 10:00 PM 95-48-7 2-Mcthylphenol (o-Cresol) 4.3 µg/l NBCJ06 

EFF0l3 03/02/02 5:10:00 PM 88-74-4 2-Nilroaniline 50 u µg/I NBCJ06 

EFFOJ3 03/02/02 5:10:00 PM 88-75-5 2-Nitrophenol 10 u µgll NBCJ06 
3&4-Methylphenol (m&p-

EFF013 03/02/02 5: 10:00 PM l 06-44-5 cresol) 10 lJ µgll NBCJ06 
EFF013 03102102 5:10:00 PM 91-94-1 3,3'-Dichlorohenzidine 20 u µgll NBCJ06 

EFFOl3 03/02/02 5: LO:OO PM 99-09-2 3-Nitroaniline 50 l.' µg/l NBCJ06 

EFF013 03/02/02 5:10:00 PM 101-55-3 4-Bromophenylphenyl ether 10 u µg/l NBCJ06 

EFF013 03/02/02 5:JO:OOPM 59-50-7 4-Chloro-3-methylphenol 10 u µg/1 NBCJ06 

EFFOl3 03/02/02 5:10:00 PM 106-47-8 4-Chlornaniline 20 u µg/J NBCJ06 

EFFOB 03102102 5:10:00 PM 7005-72-3 4-Chlorophenylphenyl ether 10 u µg/l NBCJ06 

EFF013 03102102 5:10:00 PM 100-01-6 4-Nitroaniline 50 u µg/l NBCJ06 

EFF013 03102102 5:10:00 PM 100-02-7 4-J\iitrophenol 50 u µg/l NBCJ06 

EFF013 03/02/02 5:JO:OOPM 83-32-9 Acenaphlhene 10 u µgll NBCJ06 

EFF013 03/02/02 5:10:00PM 208-96-8 Acenaphthyk11e lO u µgll NBCJ06 

EFFOl3 03/02/02 5:10:00 PM. Anthracene 10 u µgll ·· NBCJ06 

EFF013 03/02/02 5:10:00PM Benzo(a)l;J.Ilthracene 10 u µg/l NBCJ06 

EFF013 03/02/02 5:10:00PM Benzo(a)pyrene 10 u µg/I NBCJ06 

EFF013 03/02/02 5:10:00 PM. 205~99-2 Benzo(bHluoranthene 10 u µgll NBCJ06 

EFF013 03102102 5:10:00 PM 191~24-2 Ben;io(g,h,i)perylene 10 u µgll NBCJ06 

EFF013 03/02102 5:10:00PM 207-08-9 Benzo(k)fluoranthene 10 u µgll NBCJ06 

EFF013 03/02102 5:10:00PM 111~91~1 bis(2-Chloroethoxy)melhane 10 u µgll NBCJ06 
EFF013 03/02/02 5:10:00 PM 1 ll-44c4 bis(2-Chloroethyl)ether JO u µg/I NBCJ06 
EFF013 03/02/02 5:10:00 PM 117-81-7 bis(2-Ethylhexyl)phthalate 10 u µgll NBCJ06 

EFFOI3 03/02/02 5:10:00 PM 85,68-7 Butylbenzylphtlllilate · JO u µgll NBCJ06 
EFF013 03/02102 5:10:00PM 86-74-8 Carbazolc 10 u µg/1 NBCJ06 
EFFOl3 03102102 5:10:00 PM 218-01-9 Chrysene 10 u µg/l NBCJ06 
EFFOI3 03/02/02 5:10:00 PM 53-70-3 Dibenzo(a,h)anthraeene 10 u µg/I NBCJ06 

EFFOl3 03/02/02 5:10:00 PM 132-64-9 Dibenzofuran 10 u µg/l NBCJ06 



Storm \Vatcr Efllucnt Anaiyticai Data for the Cooper River 

SAMPLE JD DA TE SAMPLED TIME SAMPLED CASNUMBER COMPOU!\'D NAME RESULT VALIDATION QUALIFIER UNITS SDG NUMBER 

EFF013 03/02/02 5:10:00 PM 84-66-2 Diethylphthalate lO u µg/l NBCJ06 
EFF013 03/02/02 5:l0:00 PM 131~11-3 Dimethylphthalate lO u µgll NBCJ06 
EFF013 03/02/02 5:10:00 PM 84-74c2 Di-n-butylphthalate IO u µg/I NBCJ06 

EFF013 03/02/02 5:10:00 PM l 17c84-0 Di-n-octylphthalate 10 u µg/I l'<"BCJ06 

EFF013 03102102 5:10:00 PM 206~44-0 Fl uoranthene 10 u µgll NBCJ06 

EFFOI3 03/02/02 5:10:00 PM Fluorene lO u µg/l NBCJ06 

EFF013 03/02/02 5:10:00 PM 1 J8c74-l Hexachlorohenzene 10 u µg/l NBCJ06 
EFF013 03/02/02 5:10:00PM 87-68-3 Hexachlorobutadienc 10 u µg/l NBCJ06 
EFFOI3 03/02/02 5:10:00 PM 77-47-4 Hcxachlorocydopentadiene 10 u µg/l NBCJ06 
EFFOl3 03/02/02 5:10:00 PM 67-72-1 Hcxachlorocthru1e 10 u µg/l NBCJ06 
EFF013 03/02/02 5:10:00PM 193-39-5 Indcno( 1.2.3-cd)pyrene 10 lJ µg/l NBCJ06 
EFFOl3 03/02/02 S:IO:OOPM 78-59-1 lsophorone 10 u ~tgll NBCJ06 
EFF013 03/02/02 5:10:00 PM 91-20-3 Naphthalene JO u µg/I NBCJ06 
EFFOB 03/02/02 5:10:00 PM 98-95-3 Nitro benzene 10 u µg/I NBCJ06 
EFFCl13 03102102 5:10:00 PM 621-64-7 n-Nitrosodi-n-propylamine 10 u µg/I NBCJ06 

EFF013 03102102 5:10:00 PM 86-30-6 N-Nitrosodiphenylamine 10 u µg/l NBCl06 
EFF013 03/02/02 5:10:00 PM 87-86-5 Pentachlorophenol 50 u µg/l NBCJ06 
EFF013 03/02/02 5:10:00 PM 85-01-8 Phenanthrene lO u µg/1 NBCJ06 
EFF013 03/02/02 5:10:00 PM 108-95-2 Phenol 10 u µgll NBCJ06 
EFFOl 3 03/02/02 5:10:00 PM 129-00-0 PyTC!lC 10 u µgit NBCJ06 

EFF013 03/02/02 5: 10:00 PM 57-12-5 Cyanide. Total I() u µg/l NBCJ06 
EFF014 02/07/02 4 ::'':00 P\1 1024::' S:ilinity ! rr1 NBCJ05 

EFFOJ4 0::'/07/0::' 4:25 00 P\1 7429 90 :' .\lun1111um \600 NBCJ05 
EFFOl4 02107102 4:25:00 PM 7440-36-0 Antimony 3.9 u µg/l NBCJO'.i 

EFFOl4 02/07/02 42.'i:OO PM 74-W-38-2 Arsenic 4 pg/I NBCJOS 

EFF014 02/07102 4:25:00 PM 7440-39-J Barium 44 ug/I NBCJ05 
EFFOl4 02/07/02 4:2.'i:OO PM 7440-41-7 Beryllium 0. I 5 J pg/I NBCJO'.i 
EFFOI4 02/07/02 4:25:00 PM 7440-43-9 Cadmium 0.6 LJJ pg/I NBCJ05 
F.FEO 14 02/07 /02 4 25 00 P\1 7440-70 2 Calcium 50000 pg/I NBCJO:'i 
EFF014 02/07/02 4:25:00 P.\1 7440-4 7-J Chrormum J l µg/I NBCJO:'i 
EPFOl4 02/07/02 4:25:00 P\1 7440-48-4 Coball 1.2 µg/l NBCJ05 
EFFOl4 02107102 4:2.'i:OO PM 7440-50-8 Copper 3:'i pg/I NBCJOS 
EEF014 02/07 /0::' 4 25:00 PM 74J9-89·(J Iron .5100 pg/l NBCJ05 
EPEDl4 O:.Y07/02 4 25:00 PM 7439-92- I Lead 38 NBCJ05 

Eff014 02107102 4 25 00 PM 7-1.:\9-95-4 \1agncs1um 10000 pg/I NBCJ05 

EFFOl4 02107102 4 25:00 PM 7439-96-5 Manganese I 10 pg/I NIJCJOS 
Er:F014 02/07/02 4 25:00 PM 7440-02-0 Nickel 6 NIJCJ05 
F.ff014 02/07/02 4 25 00 PM 7440-09- 7 Pnraso,iurn 4400 NBCJ05 
FF! 01.l 02/07 IO::' -I 25 00 Pl\1 7782-49-2 St"!eniun1 ' l' '\BCJO~ 



Storm Water Effluent Analytical Data for the Cooper Hiver 

SA.VIPLE ID DATE SAMPLED TIME SAMPLED CAS NUMBER 

Erf'O 14 

Eff014 

EFF014 

EFFOl4 

EFFOl4 

EFFO 14 

EFFO 14 

UTOl4 

l:FFOl4 

f-.Hlil4 

EFHJI 1 

l ITOl4 

IHOl4 

1Ff'Ol4 

EFFOJ4 

Eff014 

Eff014 

l'.ITOl4 

EffO 14 

f'Fr:014 

EFFOl4 

EFFOl4 

HHl14 

EH014 

EFF014 

EFF014 

Eff014 

EFFOl4 

EFF014 

EFF014 

EFFOl4 

EFFOl4 

EFFOl 4 

FfrD14 

tFFOl4 

EFFOl4 

EFFO 14 

EFFUl 4 

02/07/02 

02/07/02 

02/07/02 

02/07/02 

02/07/02 

02/07 /U2 

02/07 /02 

1)2/07/0:' 

02/07 /()_' 

rl_l/()7/U..: 

02/07 !02 

02/07 /()2 

02/07 /02 

02/07/02 

02/07/02 

02/07 /02 

02/07 /02 

02/07 /02 

02/07 /O::' 

02/07 /02 

02/07/0::' 

02107102 

02/07 /{)::' 

02107102 

02107102 

02/07/0::' 

02107102 

02/07/02 

02/07/0::' 

02/07/02 

02107102 

02/07/02 

02/07/02 

0::'/07 /02 

02107102 

02/07/02 

02107102 

02/07102 

02/()7 !02 

4:25:00 PM 

4:25:00 PM 

4:25:00 PM 

4:25:00 PM 

4:25:00 PM 

4 25:00 PM 

4 25:00 PM 

4 2'·00 l'\1 

4:''i00PM 

4 2'i 00 PM 

! 2 'i :00 Pl\! 

4 2'i 00 PM 

4 2'i 00 PM 

4 25 00 PM 

4 2'dl0 PM 

4 25:00 PM 

4:25:00 PM 

4 2'i 00 PM 

4 ::'5 00 PM 

4 2'i 00 PM 

4:25:00 PM 

4 2'.\:00 Pt\1 

4 ::':'i:OO PM 

4:25:00 PM 

4:25:00 PM 

4:25:00 PM 

4:25:00 PM 

4:25:00 PM 

4:25:00 PM 

4:25:00 PM 

4:25:00 PM 

4:25:00 PM 

4 25:00 PM 

4 25:00 PM 

4:25:00 PM 

4 25:00 PM 

4:25:00 PM 

4:25 00 PM 

~ 2" 00 PM 

7440-22-4 

7440-23-'i 

7440-28-0 

7440-3 1-5 

7440-62-2 

7440-66-6 

74 '9-97-(1 

'i() .'<J-; 

1()<) ()() -' 

11 l) 84-h 

'1 I() 1 I I q 

-; 19-8') --: 

-i7-7.:t-') 

-' 19-86-8 

60-57-1 

959-98-8 

33213-05-9 

l(l' I 0 7 8 

72-20-8 
7 421-9~-4 

5 -,494_ 70 'i 

58-89-9 

'ilW-74-::' 

76-H-8 

1024-57-3 

72A3-5 

8001-:15-2 

12674-11-2 

11104-28-2 

I I 1-t 1-16-5 

)3469-21-9 

12672-29-6 

I I 097-69-1 

I I 096-82-5 

120-82-1 

CJ'i-50-1 

COMPOUND NAME 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Mercury 

-! 4 [)!)!) 

-!.4 DD! 

4.4·-rnn 

\ !dnn 

alpha Bii< 

.ii pha(-hlorda11c 

hctu-BHC 

Chlordane (lechnrcal I 

dclta-13 HC 

Dicldrin 

Endosulfan I 

J::ndusulfan JI 

Fndosu I fan Slil rah' 

Endri11 

Emlrin aldehyde· 

Endn n kclcllll' 

gamrna-BHC (Lindanel 

gamma-Chlordane 

Hcptachlor 

Heptachlor epoxide 

Methoxychlor 

Toxaphcnc 

Aroclor-1016 

Aroclnr-1221 

Aroclor-1212 

Arnclor-1242 

Arnclor-1248 

Arnclor-12'i4 

Arnclor-12(10 

2_4-Trich lcm1b~1venc 

l .2-Dichlorohc111:cnc 

! .'-Dichlorohcn1cnc 

RESULT VALIDATIO~ QUALIFIER UNITS SDG NUMBER 

0.5 

74000 

5.5 

4.5 

14 

530 

01 

II I 

()I 

II I 

() ()' 

I)()~ 

() ()') 

() 'i 

()(J'i 

0.1 

0.05 

0.1 

ll ! 

0.1 

0.1 

01 

0.05 

0.05 

0.05 

O.O'i 

0.5 

) 

10 

JO 

!O 

lJ 

lJ 

I ! 

l _I 

! I 

l I 

liJ 

l iJ 

l :1 

l IJ 

LIJ 
l !J 

l'J 

lJ 
t•.1 

LI 

UJ 

l JJ 

L:J 

LJ 

UJ 

UJ 

UJ 

UJ 

UJ 

t:J 

UJ 

UJ 

l :J 
() 

l' 

!' 

~1g/I 

µg/I 

µg/I 

µg/l 

µg/I 

pg/I 

pg/I 

PE!ll 

pg/I 

pg/I 

pg/I 

pg/I 

pg/I 

pg/I 

pg/I 

fl g/l 

pg/I 

~1g/I 

pg/I 

pg/I 

µg/l 

µg/I 

pg/I 

µg/l 

pg/I 

µg/I 

pg/I 

pg/l 

pg/I 

pg/I 

pg/I 

pg/I 

,: c</! 

N l3CJ05 

NBCJ05 

NBCJ05 

NBCJ05 

NBCJ05 

NBCJ05 

NBCJ05 

'\/ BCHI' 

'<BCJO' 

'\ BUll_' 

'<BC 'JO' 

'\BCJO'i 

'\BC.JO' 

"\BCJO'i 

NBCJO'i 

NBCJO'i 

NBCJ05 

NBCJOS 

NBCJO'i 

'\/BC JO' 

.'IBCJ05 

'lBCJO' 

NBCJO'i 

NBCJ05 

.'IBCJOS 

NBCJ05 

NI3CJ05 

NBCJ05 

NBCI05 

NBCJ05 

NBCJ05 

NBCJ05 

'lBCJ05 

NBCJOS 

'.\JBCJUS 

'\BCJ05 

NBCJO'i 

NBCJ05 

!\RCJO'i 



SA:\fPLE ID DATE SA\JPLED 

EFFO 14 02/07 /02 

EFFOl4 

EFF0l4 

EFF014 

EFF014 

fTFOl4 

LlTOl4 

U-rOl 1 

l.f-HJl4 

EFHJl4 

111014 

EFFOI.+ 

EFFOJ4 

EFHJ14 

EFl-'014 

ITFOl4 

EFF014 

EFFOl4 

EFFOJ4 

ITFOl4 

Eff0l4 

EFFOl4 

EFF014 

EFf014 

EFFOJ4 

EFPOl4 

EfF014 

EFFOl4 

EFFOl4 

EFFOl4 

EFf014 

1-'.FF014 

1-'.FFOl4 

EFFOl4 

EFFOl4 

Eff014 

ffFOl4 

02/07 /02 

02107102 

02107102 

02107102 

02/07 /02 

u..'1(r:: 10: 

02!(J7/0..' 

u..' o ·1u: 
02107/02 

02/07 /02 

02/U//O..' 

02107102 

02/07102 

02/07!02 

02/07102 

02/07102 

02107102 

02107102 

02/07/02 

02/07/02 

02/07/02 

02/07/02 

02107/02 

02107102 

02/07 /0::' 

02107102 

02107102 

02107102 

02/07/02 

02/07102 

02107/02 

02/07102 

02/07102 
02/()'i(J: 

Storm \Vatcr Effluent Analvtical Data for the Cooper l~iver 

Tll\U: SAI\H'LED CAS 

4:25:00 PM 

4 25:00 PM 

4 25:00 PM 

4:2500 PM 

4:25 00 P\1 

4.25 00 P\1 

-' _:, IJU l'\1 

-~ _: ·, i 111 !'\ 1 

-! _'.; ()() l'\1 

42'00PM 
'; UU P\1 

4.2' 00 P\1 

4.2' 00 PM 

4.'5 UO P!\1 

4·2"i:OO P:vt 

4 25:00 P\1 

4 2~ 00 P\1 

4.2:\tJO PM 

4:2"i:OO P'vl 

4 2:500 PM 

4:25:00 PM 
4:25 00 PM 

4:25:00 PM 

4:25:00 PM 
4:25:00 PM 

4:25:00 PM 
4:25:00 PM 
4:25 00 PM 

4:25:00 PM 

4:25:00 PM 

4:25:00 PM 

4 25:00 PM 

4:25:00 PM 
4 25 00 P\1 

4:25:00 P\1 

4:25:00 PM 

4''\001'\1 

I 06-46-7 

108-60-1 

95-95-4 

88-06-2 

120-83-2 

105-67-<J 

! 'I i4 

(i(i()· 20 

q I ';8 

q4-~2 I 

91-57-6 

9'\-48- 7 

88- 74-4 

I 06-44-~ 

91 94-1 

99-09-2 

101-55-.' 

59-50-7 

I06-47-8 

7005-72-3 

I 00-01-6 

I 00-02-7 

83-32-9 

208-96-8 

120-12-7 

56-55-3 

50-'.2-8 

205-99-2 

191-24-2 

207-08-9 

111-91 I 

111-44-4 

I 17-81 

COMPOUND NAME 

I .4-Dichlornbcr11cne 

2.2'-0xybisl 1-chloropropanc) 
I his(2-Ch loroi sopropyl )ether] 

2.4.5-Trichlorophc11ol 

2.4,6-Trichlorophenol 

2 .4-Dich I on 1phc m ll 

2.4 D1mcthylphL·11ol 

~ .4 l )1111trup1w11u1 

:: .111 )J 'llli \lll ii lll'l ll 

-( 'hlim111.iphth~1le111 

' { 'llillJllpl!L"llt ;; 

2- Mctilyl-4,(HJrnllrnphenui 

2-\kthyl naphthalene 

.'.-:v1cthylphc:1101 10-C11."-,ni, 

2-N1lr<l<1nilinc: 

2·:\muph1'rH11 

.\&4-Mcthylphrnol im& p 

ncsol) 

'. ·' ·-1 )1 ct1 lorohc11nd me 

3-Nitrnaniline 

.+-Bromuphcnylphenyl cthd 

4-Chloro-3-mcthyl pl1c£10! 

4-Chlornarn 1 inc 

4-Chloroph..:nylphcnyl ethe1 

4-Nnroani!mc 

4-Nitrophenol 

Accnaphthene 

Accnaphthylcnc 

A nthraeenc 

Henzo(a)anthraccnc 

Bc111o(a)pyrcne 

B..::izo(b Jt1uoranthcnc 

Benzo( g.h,1 Jrcrylcne 

Benzo( k) 11 uorarnhcnc 

his( 2-Chloroetlrnxylmethane 

b1s(2-Chloroc1 hyl let her 

hi~! 2-Eth) lhnyl Jphthalall' 

B11t\ I hen;, lphthalak 

RESULT VALIIHT!ON 

10 u 

10 

10 

10 

10 

I 0 

'i(I 

I (J 

iO 

50 

10 

10 

.20 

50 

10 

10 

20 

10 

50 

50 

JO 

JU 

10 

10 

10 

IO 

10 

10 

10 

10 

10 

l 

l.' 

l 

L• 
u 
li 

c 
u 
lJ 

Li 

l' 
u 
l 

lJ 

l ! 

u 

µg/I 

µg/l 

µg/l 

u~/I 

pg/I 

~l,t:/I 

II ,i!.11 

µg/I 

11g/l 

~1g/I 

µg/I 

pg/I 

µg/I 

µg/l 

pg/I 

pg/I 

µg/I 

pg/I 

pg/I 

µg/i 

SDG!\TMBER 

NBCJ05 

NBCJ05 

NBC J05 

NBCJ05 

NBC JO' 

'~Bero.~ 

'. B< J!l' 

NH( IW 

'\.B( JO' 

'\ B( 10'' 

NIKJO' 

NBCJO:' 

'.'JBCJO'i 

NBCJO:'i 

NBCJO.'i 

NBCJOS 

'.'JBCJO'i 

NBCJO'i 
0.BCJO'i 

NBCJO:'i 

NBCJ05 

NBCJ05 

NBCJ05 

NBCJ05 

NBCJO'i 

l\'BCIOS 

NBCJ05 

NBCJ05 

NBCJ05 

NBCJ05 

0.'BCJ05 

NBCJOS 

NBCJ05 

NBCrn'i 

'.\JBCJO'i 

'iBCJO:> 



Storm Water Ef11uen! Analytical Dala for the Coo[Jer River 

SAMPLE ID DATE SAMPLED TIME SAMPLED CAS l\LJMBER 

EFFOl4 

EFF014 

EFf014 

EFF014 

EITOl4 

r:rro 14 

EffO i 4 

l .ITOI-+ 

1 IFOl4 

F.ITO 14 

I ITO! l 

EFFOl4 

LIFO 14 
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EFFOl5 

EFFOl5 

EFFOl5 

EFF015 

EFF015 

EFF015 

EFFOl5 

EFF015 

EFFOl5 
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06/18/02 
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06/18/02 

06/18/02 

06/18/02 

06/18/02 

06/18/02 

06118/02 

06118/02 

06118102 

06/18/02 

06/18/02 

06/18/02 

061j8/02 

4:25:00 PM 

4:25:00 PM 

4 25:00 PM 

4:25:00 PM 

4:25:00 PM 

4 2.5 00 PM 

-+ 25·00 PM 

.+ ." ()(J l'.\1 

l 25 00 P.\1 

4 25 00 PM 
: ~.; ()() I'\ 1 

4 2.5 00 l'f\1 

4.2.5:00 Pf\·1 

4.2.'i.OO PM 

4 25 00 PM 

4 25:00 PM 

4 25:00 PM 

4 25:00 PM 

4.25 00 P\1 

4 2.'i 00 PM 

4 2.5 00 p;vi 

42.'i:OOPM 

4:2.5:00 PM 

4 25 00 PM 

9:30:00 AM 

9:30:00 AM 

9:30:00 AM 

9:30:00 AM 
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RESULT VALIDATION QUALIFIER UNITS SDG NUMBER 
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Storm Watt>r Eff1urnt Analytical Data for the Coo1>er River 

SAMPLE JD DATE SAl\1PLEI> TIME SA Ml'LED CAS Nli:VIBER COMPOUND NAME RESULT VALIDA TIOI'\ QUALIFIER C:'IITS SDG NUMBER 

EFF015 06/18/02 9:30:00AM 7439-96-5 Manganese 88 µg/I NBCJIO 

EFF015 ()(J/ 18/02 9:30::00 AM 7440-02c0 Nickel 5.8 µg!l NBCJlO 

EFF0l5 06/18/02 9:30:00 AM 7440-09c7 Potassium 2700 µg!l NBCJJO 

EFF015 06/18/02 9:30:00AM 7782-49-2 Selenium 3.3 UJ µgit NBCJIO 

EFF015 06/18/02 9:30:00AM 7440-22c4 Silver 0.5 u µg/I NBCJlO 

EFFOIS 06/1.8/02 9:30:00 AM 7440-23-5 Sodium 45000 µg/l NBCJlO 

EFF015 06/18/02 9:30:00 AM 7440-28-0 Thallium 5.1 lJJ µg/I NBCJlO 

EFF015 06/18/02 9:30:00 AM 7440-31-5 Tin 4.5 u µg/I NBCJIO 

EFFOIS 06/18/02 9:30:00 AM 7440-62-2 Vanadium 7.9 J µg/l NBCJIO 

EFF015 06/18/02 9:30:00 A.Y1 7440-66-6 Zinc IOOO µg/I NBCJIO 

EFFOl5 06/18/02 9:30:00 A\.1 7439-97-6 Mercury 0.1 u ~tg/I NBCJIO 

EFFOl 5 06/ 18/02 9:30:00 A.Y1 72-54-8 4,4'-DDD 0.1 UJ µg/I NBCJIO 

EFF015 06/18/02 9:30:00AM 72-55-9 4,4'-DDE 0.1 UJ µg/l NBCJIO 

EFFOI5 06/18/02 9:30:00 AM 50-29-3 4,4'-DDT 0.] UJ µg/I NBCJIO 

EFFOl5 06/18/02 9:30:00AM 309-00-2 Aldrin 0.05 UJ µg/I NBCJlO 

EFF015 06118102 9:30:00AM 319-84-6 alpha-BHC 0.05 UJ µg/l NBCJIO 

EFFOI5 06/l8/02 9:30:00 AM 5103-71-9 alpha-Chlordane 0.05 UJ µg/I NBCJlO 

EFFOl5 O(J/18/02 9:30:00 AM 319-85-7 beta-BHC 0.05 UJ µg/l NBCJlO 

EFF015 06/18/02 9:30:00 AM 57-74-9 Chlordane (technical) 0.5 UJ µg/l NBCJlO 

EFFOl5 06/18/02 9:30:00AM 319-86-8 delta-BHC 0.05 UJ µg/l NBCJJO 

EFF015 06/18/02 9:30:00AM 60-57-1 Dieldrin 0.1 UJ µg/l NBCJJO 

EFFOl5 06/ 18/02 9:30:00AM 959-98-8 Endosulfan I 0.05 u µg/l NBCJlO 

EFFOl5 06118/02 9:30:00AM 33213-65·9 Endosulfan II O.l UJ µg/J NBCJIO 

EFF015 06/18/02 9:30:00 AM 1031-07-8 Endosulfan sulfate 0.1 UJ µg/l NBCJJO 

EFFOl5 06/18/02 9:30:00AM 72-20-8 Endrin 0.1 UJ µg/l NBCJIO 

EFF015 06/18/02 9:30:00AM 7421-93-4 Endrin aldehyde 0.1 UJ µg/I NBCJIO 

BFF015 06/18/02 9:30:00AM 53494-70~5 Emlrin ketone 0.1 . UJ µg/l NBCJIO 

EFFOl5 06/18/02 9:30:00M1. 58-89-9 gamma-BHC (Lindane) 0.05 UJ µg/I NB CHO 

EFF015 06/18/02 . 9:30:00AM gamma-Chlordane 0.05 UJ µg/l NBCJIO 

EFFOJ5 06/18/02 9:30:00AM 76-44-8 Heptachlor 0.05 UJ µg/l NBCJlO 

EFF0.15 06fl8702 9:30:00 AM 1024-57-3 • Heptachlor epoxi<le 0.05 UJ µg/l NBCJlO 

EFFOl5 06118/02 9:30:00M1 72-43-5 Methoxychlor 0.5 UJ µg/l NBCJlO 

EFFOl5 06/18/02 9:30:00AM ·800H5-2 Toxaphene 5 UJ µg/l NBCJIO 

EFF015 06/18/02 9:30:00AM 12674-1 Aroclor-1016 I. UJ µg/l NBCJIO 

EFFOIS 06/18/02 9:30:00 AM I 1104-28-2 Arodor- 1221 2 UJ µg/I NBCJIO 

EFF015 06/18/02 9:30:00AM 11141-16-5 Aroclor- l 232 l UJ µg/l NBCJlO 

EFF015 06/18/02 9:30:00 AM 53469-21-9 Aroclor-1242 1 UJ µg/I NBCJlO 

EFF015 06/18/02 9:30:00AM 12672-29-6 Aroclor-1248 l UJ µg/l NBCJIO 

EFFOl5 06118102 9:30:00 AM 11097-69-1 Aroclor-1254 m µg/l NBCJIO 



Storm Water Efllucnt Analytical Data for the Coo1>cr Ri\'cr 

SAMPLE II> l>ATE SAMPLED TIME SAMPLED CAS '.'\LJMRER CO.VIPOCND NAME RESULT VALIDATION QUALIFIER UNITS SDG 1"L'Y1BER 

EFF015 06/18/02 9:30:00 AM 11096-82-5 Aroclor~ 1260 1 UJ µg/I NBCJIO 

EFF015 06118/02 9:30:00 AM 120-82-l 1,2,4-Trichlorobenzehe 10 u µg/I NBCJlO 

EFF015 06/18/02 9:30:00AM 95-50-1 I ,2-Dichlombenzene to u µg/l NBCJIO 

EFFOl.5 06/18/02 9:30:00AM 541-73"1 1,3cDichlorobenzene IO u µgll NBCJIO 
EFF015 06118/02 9:30:00 AM 106-46-7 1.4-Dichlorohenzene lO E µg/l NBCJIO 

2,2'-0xybis( l-chloropropane) 
EFFOl5 06/18/02 9:30:00 AM 108-60- l jbis(2-Chloroisopropyl)ether] JO u µg/I NBCJIO 
EFF015 06/18/02 9:30:00 AM 95-95-4 2,4,5-Trichlorophenol 10 u µg/l NBCJlO 

EFFOl5 06/18/02 9:30:00 AM 88-06-2 2,4,6-Trichlornphenol lO ll µg/l NBCJIO 
EFF015 06/18/02 9:30:00AM 120-83-2 2.4-Dichlorophenol IO u µg/l NBCJIO 
EFFOl5 06/18/02 9:30:00AM 105-67-9 2.4-Dimethylphenol IO u µg/l NBCJIO 
EFF015 06/I8/02 9:30:00AM 5 l-28-5 2,4-Dinitrophcnol 50 u pg/I NBCJlO 
EFF015 06/18/02 9:30:00AM 121-14-2 2,4-Dinitrotoluene 10 u µg/l NBCJlO 
EFF0l5 06118/02 9:30:00AM 606-20-2 2,6-Dinitrotoluene 10 u µg/I !\BCJIO 
EFFOl5 06118/02 9:30:00AM 91-58-7 2-Chloronaphthalene 10 u µgll NBCJIO 
EFFOl5 06118/02 9:30:00AM 95-57-8 2-Chlorophenol 10 u fig/I NBCJlO 
EFF015 06/18/02 9:30:00 AM 534-52-I 2-Methyl-4,6-dinitrophenol 50 u µg/I NBCJIO 
EFF015 06/18/02 9:30:00 AM 91-57-6 2-Methylnaphthakne 10 u µg/I NBCJlO 
EFF015 06/18/02 9:30:00 AM 95-48-7 2-Methylphenol (o-Cresol) 10 u ~1g/l NBCJIO 
EFF015 06/18/02 9:30:00 AM 88-74-4 2-Nitroaniline 50 u ~lg/I NBCJIO 
EFF015 06/18/02 9:30:00AM 88-75-5 2-Nitrophenol 10 u µgll NBCJIO 

3&4-Mcthylphenol (m&p-
EFF015 06118/02 9:30:00 AM 106-44-5 crc:,.ol) 10 u µg/l NBCJIO 
EFF0!5 06/18/02 9:30:00 AM 91-94-l 3,3'c0ichlorobenzidine 20 u µg/1 NBCJIO 
EFFOl5 06/18/02 9:30:00 A..1\.1 9:9-09-2 3-Nitroaniline 50 u µg!l NBCJlO 

EFF015 06118102 9:30:00 AM 101-55c3 4-Bromophenylphenyl ether 10 u µg/l NBCJlO 

EFFOJ5 06118/02 9:30:00AM 59-50-7 4-Chloro-3-mcthylphenol 10 u µg!l NBCJIO 

EFF015 06118/02 9:30:00AM 106-47-8 4-:Chloroaniline 20 u µg!l NBCJlO 
EFF015 06/18/02 9:30:00AM 7005-72-3 4-Chlorophenylphenyl ether 10 u µg/I NBCJlO 
EFF015 06/18/02 9:30:00AM l00-01-6 4-Nitroaniline 50 u µgll NBCJlO 
EFFOI5 06/18/02 9:30:00AM 100-02-7 4-Nitropnenol 50 u µg/l NBCJlO 
EFFOl5 0611.8102 9:30:00 AM 83-32-9 Acenaphthenc IO u µgll NBCJIO 
EFF015 06/18102 9:30:00 A.."'1 208-96~8 Acenaphthylene 10 u µg/l NBCJlO 
EFFOI5 06/18/02 9:30:00AM 120-12-7 Anthracene 10 u µg/I NBCJIO 
EFFOl5 06/18/02 9:30:00AM . 56-55-3 Benzo( a)anthracene IO u µgll NBCJlO 
EFF015 06/18102 9:30:00 AM 50-32-8 Benzo(a)pyrene 10 u µg/l NBCJIO 
EFF015 06118/02 9:30:00 AM 205c99-2 Benzo(b)tluoranthene 10 u µg/l NBCJIO 
EFF015 06/18/02 9:30:00 AM 191-24-2 Benzo(g,h,i)perylene 10 u µg/I NBCJIO 
EFFOl5 06/18/02 9:30:00 AM 207-08-9 Bcnzo(k)t1uoranthene lO u pg/I NBCJIO 



Storm \\'ater Effluenl Analytical Data for the Cooper River 

SAMPLE ID DA TE S,\MPLED TIME SAMPLED CAS NlJMHER CO:\IPOUl"m NAME RESULT VALIUATION QUALIFIER C~ITS SDG !'\LIMBER 

EFFOI5 06/18/02 9:30:00 AM 111-91-1 bis(2-Chloroethoxy)rnethane 10 u µg/l NBC.HO 
EFF015 06118/02 9:30:00 AM 111-44-4 bis(2-Chloroethyl)ethcr IO u µg/I NBCJIO 
EFF015 06/l8/02 9:30:00AM 117-81-7 bis{2-Ethylhexyl)phthalate 10 u ~1g/I NBCJlO 
EFFOl5 06118102 9:30:00 Ai\1 85-68-7 Butylbenzylphthalate 10 lJ µg/l NBCJIO 
EFF015 06/18/02 9:30:00 AM 86~74-8 Carbazole 10 u µg/l NBCJIO 
EFF0!5 06/18/02 9:30:00 AM 218-01-9 Chrysene IO u µg/! NBCJIO 
EFFOI5 06/18/02 9:30:00AM 53-70-3 Dibenzo(a,h)anthraccnc l.O u µg/I NBCJIO 
EFFOl5 06/18/02 9:30:00 AM 132-64-9 Dibenzofuran 10 c µg/I NBCJIO 
EFFOI5 06/18/02 CJ:C\0:00 AM 84-M-2 Diethylphthal ate 10 lJ µg/l NBCJIO 
EFF015 06/18/02 9:30:00 AM 131-11-3 Dimcthylphthalate 10 u µg/I NBCJIO 
EFFOl5 06/18/02 9:30:00AM 84-74-2 Di-n-butylph!halatc 10 u µg/I NBCJIO 
EFFOl5 06118/02 9:30:00 AM 117-84-0 Oi-n-octylphthalatc 10 u µg/I NBCJIO 
EFFOl5 06118/02 9:30:00 AM 206-44c0 Fluoranthene 10 u µgll NBCJIO 
EFFOl5 06/18/02 9:30:00 AM 86-73-7 FJuorene IO u µgll NBCJIO 
EFF015 06/18/02 9:30:00 AM ] 18-74-1 Hcxachlorobenzene 10 lJ µg/l NBCJ10 
EFFOl5 06118/02 9:30:00 AM 87-68~3 Hcxachlorobu Ladienc IO lJ µg/l NBCJIO 
EFF015 06/18/02 9:30:00AM 77-47-4 Hexachlorocyclopentadiene IO u µg/I NBCJIO 
EFF015 06/18/02 9:30:00AM 67-72-1 Hexachloroethane IO lJ pg/I NBCJIO 
EFF015 06/18/02 9:30:00 AM 193-39-5 lndeno( 1,2,3·cd)pyrcnc 10 lJ flg/l NBCJ10 
EFF015 06/18/02 9 30:00 AM 78-59-1 lsophorone 10 lJ µg/l NBCJIO 
EFF015 06/18/02 9:30:00 AM 91-20-3 Naphthalene 10 ll µg/l NBCJIO 
EFF015 06118/02 9:30:00 AM 98-95-3 Nitro benzene IO u µgll NBCJIO 
EFFOI5 06118/02 9:30:00AM 621-64-7 n-Nitrosodi-n-propylamine LO u µg/l NBCJIO 
EFF015 06118102 9:30:00AM 86-30-6 N-Nitrosodirhcnylamine 10 lJ µg/l NBCJIO 
EFF015 06118/02 9:30:00AM 87-86-5 Pentachlorophenol 50 u µg/l NBCJIO 
EFF015 0.6/1.8/02 9:3Q:OOAM 85-01-8 Phenanthrene 10 u µg/I NBCHO 
EFF015 06/18/02 9:30:00AM .108~95-2 Phenol 10 u µgll NBCJIO 
EFF015 06118/02 9:3-0:00 AM 129c00-0 Pyrene 10 u µg/I NBCJlO 
EFF015 06118/02 9:30:00A\f Cyanide. Total IO u µg/I NBCJIO 
EFFOl6 09/25/02 5:45 00 PM E-10242 Salinity 2 c ppl 0:BCJ 16 
EFFOl6 09/25/02 5:45:00 PM 7429-90 5 Aluminum 170 µg/I NBCJl6 
EHOl6 09/25/02 5:45:00 PM 7440-36-0 Antimony 66 µg/I NBC.116 
EFFOJ6 09/25/02 5:45:00 PM 7440-38-2 Arscmc 5 u fig/I NBCJl6 

EFFO I(> 09/25/02 5:45:00 PM 7440 39-:l Barium 21 \/BCJl6 
EFFOl6 09/25/02 5:45:00 PM 7440-41-7 Beryllium O.l l NBCJ 16 
EFFOl6 09125102 5:45:00 PM 74-10-43-9 Cadmium 0.5 l pg/I ?\'BCJ 16 
F:f'fO 16 09/25/02 545:00 P\1 7440-70-2 Calcium 30000 NBCJ 16 
EFFOl6 09/::15/02 '\.45:00 PM 7 440-4 7-3 Chromium I I l\BCJ16 
EFFOi(1 ()9f:2 'if():' ~ -1.~ .00 P\1 "'440--18-4 (\)halt n I' ',,,/1 '\JBCJ H1 v 



Storm Water Effluent Analytical Data for the Cooper !Uver 

SAMPLE ID DATE SAMPLED TIME SAMPLED CAS]'l;UMBER COMPOUND '\/AME RESULT VALIDATIO'.'l QE\LIFIER U'\/ITS SDG 1'1JMHER 

EFFOl6 09125102 5:45 00 PM 7440-50-8 Copper "')"') u pg/l "JBCJl6 

Eff016 09125102 545:00 PM 7439-89-6 Iron 490 ~Lg/[ NHCJl6 

EFFOl6 09/25/02 'i:45:00 PM 7439-92-1 Lead 7.4 l. µg/I NBCJ 16 

EFFOl(i 09/25/02 5:45 00 PM 74:19-95-4 Magnesium 41000 N13CJl6 

EFFOl6 09125102 545:00 P:\1 7439-96-'i Mangane~e 49 pg/l NBCJ 16 

FFFO I 6 09125102 '\45:00 P\1 7440-02-0 '.\!ickel .'4 pg/I NBCJ lC• 

EFFO l (1 09/25/02 'i 4'i 00 P\1 7 -J.:t009-7 Pota,,1uu1 2 {)()()() pgii '" i\CJ i (> 

l·.ITOl!i 09/:' ~10.: ' 4., ()() l'\1 . 'X2--1.'l ' '>L'iL'llllllL '\fl( J It• 

LHUI(• l,~<)/.2)/(1~ ' ... ~ 00 l'.\1 4-Hl 2..' 4 \jj\ : ... """B(-'J i r: 

f~FHJJ(• (j<)/ 2 )10.:' ' 4-; ()() l'\1 440 -> ., 
.'\od!UIL ~SUIJU! 1 '-IWJ I< 

I Tl'O I (1 09t:::'i;()2 'i 4'i 00 P\1 ·4-W-:'X-O rhall1u111 (1;.; '\BC.I 1(1 

l·H·Olb \l<JI _:; ',i(L 4'- 1)1) P\1 - 441) .. ; i r," '\ (l( , l ( 

l:f'FO I Ii 09/2.'i;I)::' " 4:i 00 PM 7440-62-2 \ anadtu111 "\.4 pf'/I '\BCJl<l 

EFFOl6 09/2.~/02 5 4.'i 00 Pl\1 7440 66-6 Zinc iOO flt'./ I NBCJ l(1 

EFFOJ6 09/ 2:'>102 ' 4:i\JO P\1 7439-97-(l \·lerctir; 0. I fl t:ll :\BC.I l (1 

EFFOl<1 09/25102 'i4.'i.OO PM 72-'i4-8 4,4'-[)[)[) 0. I pgll NBCJ 16 

EFFO I (1 0912'\102 ~ 45 00 P\1 72 ))_!) 4,-J.'DDE O. l i\BCI 16 

EffO 1(1 09/25/02 545 00 PM 5() 29-> 4.-1-'IJDT 0.1 l µg/1 NACll6 

Eff016 09/2Si0::1 '> 45 00 P\I :'\O<J-00 2 Aldrin () 05 l '.'\13CJ l (1 

EFFOl(1 09/25/02 :->.4.'iOO PM ; 19-84-6 alph;:i-1:\Hl 0.05 11t:ll '.JflCJ I (1 

EFFO 16 09/2S/O:' '1:4S:OO PM 5103-71-<l alpha-Ch lortlane 0.05 l! pg/I :-rBCJJ6 

FFFO I(> 09/25102 ~:45:00 l'M .119-8'\- 7 heta-BllC 0.05 µg/l i\BCJ 10 

EFFOl<i 09125102 5:45 00 P\1 57-74-9 Chlordane (tcdm1c·al) 0.5 L ,ug/l t\BC.116 

EFFOl6 0912)/02 'i:45 00 PM '.H 9-86 8 delta-BHC 0.05 r_: NI3CJl6 

EFFOl6 09/25/02 5:45:00 PM 60-57-1 Dieldrin 0.1 l NBCJl6 

EFFOl6 09125102 54500 PM 959-98 8 Endosulfan I 0.05 u µg/1 NBCJ 16 

EFFOl6 09/2)/02 5:4'i:OO P:\1 33213-65-9 Endosulfan II 0.1 u µg/l N"BCJ 16 

EFFOl6 09125102 'i45:00 PM 1051-07-8 Endosu I Can su I fate 0.1 lJ µg/l NBCJ 16 

EFFOl(i 09/25/02 5:45:00 PM 72-20-8 Entlrin 0.1 u µg/I NBCJ\6 

EFFOl6 09/2)/02 5:45:00 PM 7421-93-4 Endrin ;ildehyde 01 L' pg/l NI3CJl6 

EFFOl6 09125/02 5 45 00 P\1 5'.1494-70-S Endrin ketone 0.1 u pg/I NBCJJ6 

EFF0\6 09/25/02 'i:4'i:OO P\1 58 89-9 gamma-Bl IC (Lindanel 0.05 l.' µg/I NBC.116 

Eff016 09125102 'i 45:00 P\1 5103-74-2 gamma-Chlordane 0.0S u µg/l '.\'BCJl6 

EFFOJ6 09125102 5 4'i 00 P\1 76-44-8 Hcplachlor O.OS 1..: pg/I NBCJl6 

EFf016 0912'i/02 54500 P 1'1'1 I 024-57-3 Hcptaehlor cpox1dc 0.05 u pg/I !\'BCJ I (1 

FFFOJ6 ()912510'.' 5 4'i:OO P:'v1 72-43-5 Methoxyehlo1 cu l. NI3CJ 16 

EI:ro I 6 09125102 5 45 00 PM 8001-35-2 Toxaphenc 'i l !\BCJi6 

EFFO 16 OCJ/25102 'i 45:00 PM 12674-J 1-2 Arudnr-10 I(, l µg/I NBCJ 16 

ITFOI<' ill);:'-;10_:: ~- 4~·00 P\1 i I 104 > ' \rpc·lnr-1 :~I '\BCJ I h 



Storm Wakr Eflluent Anal~tical Data for the Cooper River 

SA\1PLE ID DATE SAMPLED TIME SAMPLED CAS '.\LIMBER 
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RESULT VALIDATION QUALIFIER UNITS SDG Nl:MBER 
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Storm Water Effluent Analytical Data for the Cooper River 

SAMPLE J[) DATE SA:\1PLED TIME SA.MPLED CAS NlJMBER 
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RESL'.LT VALIDATION QUALIFIER UNITS SDG NU\lBER 
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Storm Water Efllucnt Analytical Data for the Cooper River 

SAJVIPLE ID DATE SAMPLED TIME SAMPLED CAS '.''lt'UMBER COMPOUND NAME RESULT VALIHATION QUALIFIER t:NITS SDG NUMBER 

EFFOI7 06/18/02 9:38:00AM 7440~43-9 Cadmium 0.6 u µg/l NBCJ 10 

EFFOl7 06/18/02 9:38:00 AM 7440-70-2 Calcium 3700 µg/l NBCJlO 

EFFOl7 06118/02 9:38:00AM 7440~47-3 Chromium 4.9 J µgll NBCJIO 

EFF017 06/18/02 9:38:00 AM 7440-48-4 Cobalt 0.94 µgll NBCJJO 

EFFOl7 06/18/02 9:38:00 AM 7440-50-8 Copper 30 pg/I NBCJlO 

EFF017 06118/02 9:38:00 AM 7439-89-6 Iron 1100 µgfl NBCJIO 

EFF017 06/18/02 9:38:00 AM 7439-92-1 Lead 16 µg/l NBCJIO 

EFFOl7 06/18/02 9:38:00 AM 7439-95-4 Magnesium 3000 µg/l NBCJIO 

EFFOl7 06/18/02 9:38:00 AM 7439-96-5 Manganese 28 pg/I NBCJIO 

EFF017 06/18/02 9:38:00AM 7440-02-0 Nickel 2.9 J µg/l NBCJIO 

EFFOl7 06/18/02 9:38:00 AM 7440-09-7 Potassium 1700 ~tg/l NBCJIO 

EFF017 06/18/02 938:00 AM 7782-49-2 Selenium 3.3 UJ pg/I NBCJlO 

EFf017 06/18/02 9:38:00 AM 7440-22-4 Silver 0.5 L" µg/1 NBCJlO 

EFPOl 7 06/18/02 9:38:00AM 7440-23-5 Sodium 26000 µg/1 NBCJlO 

EFFOl7 06/18/02 9:38:00 AM 7440-28-0 Thallium 5. l UJ µg/l NBCJlO 

EFF017 06/18/-02 9:38:00AM 7440-3Jc5 Tin 4.5 u µg/I NBCJIO 

EFF017 06/18/02 9:38:00 AM 7440-62-2 Vanadium 3.3 J µg/l NBCJIO 

EFFOl7 06/18/02 9:38:00 AM 7440-66-6 Zinc 480 µg/l NBCJIO 

EFF017 06118/02 9:38:00 AM 7439-97-6 Mercury 0.1 u µg/I NBCJIO 

EFF017 06/l8/02 9:38:00 AM 72-54-8 4.4'-DDD 0.1 u µg/1 NBCJIO 

EFF017 06/18/02 9:38:00 Mf 72c55c9 4,4'-DDE 0.1 u µg/I NBCJlO 

EFFOI7 06/18/02 9:38:00AM 50-29-3 4,4'-DDT 0.1 u pg/l NBCJlO 

EFF017 06/18102 9:38:00 AM 309-00-2 Aldrin 0.05 u µgll NBCJlO 

EFFOJ7 06/18/02 9:38:00AM 319-84-6 alpha-BHC 0.05 u µg/l NBCJIO 

EFF017 06/18/02 9:38:00 AM 5103-71-9 al phacChlordane 0.05 u µg/l NBCJlO 

EfF017 06118/02 9:38:00AM 319-85-7 beta-BHC 0.05 u pg/] NBCJJO 

EFF017 06/18/02 9:38:00AM 57-74-9 Chlordane (technical) 0.5 u µg/I NBCJlO 

EFF017 06/18/02 9:38:00 AM 319c86-8 delta-BHC 0,05 u µgll NBCJIO 

EFF017 06/18/02 9:38:00AM 60-57:'1 Dieldrin 0.1 u µg/l NBCJIO 

EFF017 06118/02 . 9:38:00AM 959-98-8 Endosulfan I 0.05 u µg/I NBCHO 

EFF017 06/18102 9:38:00AM 33213-65-9 Endosuffan II 0.1 u µg/l NBCJlO 

EFF017 06/18/02 9:38:00 AM 1031-07-8 Enddsulfan sulfate 0_1 u µg/l NBCJIO 

EFFOl7 06/18/02 9:38:00 AM 72-20c8 Endrin 0.1 u µg/l NBCJIO 

EFF017 06/18/02 9:38:00 AM 7421-93-4 Endrin •aldehyde OJ u µg/I NBCJIO 

EFF017 . 06118/02 9:38:00 AM 53494-70-5 Ertdri n ketone 0.1 u µg/l NBCJ10 

EFF017 06/18/02 9:38:00 AM 58-89-9 gamma-BBC (Lindane) 0.05 u µg/I NBCHO 

EFF017 06/18/02 9:38:00 A.:'vf 5f03c74-2 gamma-Chlordane 0.05 u µg/l NBCJIO 

EFF017 06118/02 9:38:00 AM 76-44c8 Heptachlor 0.05 u µg/l NBCJIO 

EFF017 06/18/02 9:38:00 AM 1024-57-3 Heptachlor epoxide 0.05 LT µg/l NBCJIO 



Storm Water Effluent Analytical Data for the Cooper River 

SAMPLE ID DA TE SA!\fPT.ED TIME SA'.VIPLED CAS NUMBER CO:VIPOUND !\'Al\fE 1msm.T VALIDATION QUALIFIER UNITS SDG NLMBER 

EFF017 06/18/02 9:38:00 AM 72-43-5 Methoxychlor 0.5 u µg/l NBCJlO 

EFFOl7 06/18/02 9:38:00 AM 8001-35-2 Toxaphene 5 u µg/I NBCJIO 

EFF017 06/18/02 9:38:00 AM 12674-11-2 Aroclor-!016 u µg/l NBCJIO 

EFF017 06/18/02 9:38:00 Ar\.1 11104-28-2 Arodor-1221 2 u µgfl NBCJIO 

EFFOl7 06/18/02 9:38:00 Ar\1 . 11141-16-5 Aroclorc 1232 I u µg/I NBCJlO 

EFFOl7 06118/02 9:38:00 AM 53469-21-9 Aroclorc1242 u µg/J NBCJJO 

EFF017 06118/02 9:38:00 AM 12672-29-6 Aroclor-1248 u µg/1 NBCJlO 

EFF017 06118/02 9:38:00 AM 11097-69-1 Aroclor-1254 u µg/l NBCJIO 

EFFOl7 06/18/02 9:38:00 AM 11096-82-5 Aroclor-1260 u µg/1 NBCJIO 

EFFOl7 06/18/02 9:38:00 AM 120-82-1 1,2.4-Trichlorobcnzcnc 10 c µg/I NBCJIO 

EFFOl7 06/18/02 9:38:00 AM 95-50-1 1.2-Dichlorobcnzcnc IO c µgll NBCJIO 

EFFOl 7 06/18/02 9:38:00 AM 541-73-1 I .3-Dichlorohen7.ene IO u pg/I NBCJIO 

EFF017 06/18/02 9:38:00 AM 106-46-7 I .4-Dichlorobcnzene 10 u µg/J NBCJIO 

2,2'-0xybis( 1-ch\oropropanc) 
EPFOl7 06/18/02 9:38:00 AM 108-60-1 [bis(2-Chloroisopropyl)cthcr) 10 u µg/I NBCJIO 

EFF017 06118/02 9:38:00 AM 95-95-4 2,4,5-Trichlorophcnol 10 u µg/I NBCJIO 

EFFOl7 06/18/02 9:38:00 AM 88-06-2 2,4,6-Trichlorophenol 10 u pg/I NBCJIO 

EFF017 06/18/02 9:38:00AM 120-83-2 2,4-Dichlorophenol 10 u µg/l NBCJIO 

EFFOI7 06/18/02 9:38:00 AM 105-67-9 2,4-Dimethylphenol 10 u µg/l NBCJIO 

EFF017 06/18/02 9:38:00 AM 51-28-5 2,4-Dinitrophenol 50 u µg/I NBCJ 10 

EFF0l7 0611.8102 9:38:00 AM 121-14-2 2,4-Dinitrotoluene 10 u µgll NBCJIO 

EFF017 06/18/02 9:38:00 AM 606-20-2 2, 6-Dinitrotoluene LO u µg/\ NBCHO 

EFF017 06118102 9:38:00 AM 91-58-7 2-Chloronaphthalene 10 c µg/l NBCJIO 

EFF017 06/l8/02 9:38:00 AM 95-57-8 2-Chlorophenol 10 u µgll NBCJIO 

EFF017 06/18102 9:38:00AM 534-52-1 2-Methyl-4,6"dinitrophenol 50 u µg/I NBCJlO 

EFFQJ7 06/18/02 9:38:00 AM 91-57-6 2-Methylnaphthalene IO u µg/I NBCJ!O 

EFF017 06!18/02 9:38:00AM 95-48c7 2-Mcthylphenol (o-Cresol) 10 u µgll NBCJlO 

EFF017 06/18/02 9:38:00 AM 88-74-4 2-Nitroanilioe 50 u µg/l NBCJlO 

EFF017 06118102 9:38:00 A~f 2-Nitrophenol 10 u µgfl NBCJIO 

3&4-Mcthylphenol • {m&p-
EFF017 06/18/02 9:38:00AM cresol) 10 u µgfl NBCJJO 

EFFOl7 06/18/02 9:38:00 At\1 91-94-1 3,3'-Dichlorobenzidiiie 20 u µg/I NBCJlO 

EFF017 06/18/02 9:38:00AM 99c09-2 3-Nitroaniline 50 u pgfl NBCJIO 

EFF017 06/18/02 9:38:00 AM 101-55-3 4-Bromophenylphenyl ether 10 u µgfl NBCJIO 

EFF017 06/18/02 9:38:00AM 59-5QC7 4-Chloro-3-mcthylphenol 10 u µgll NBCJIO 

EFFOl7 06/18/02 9:38:00 AM 106-47-8 • 4-Chloroanilinc 20 u µg/I NBCHO 

EFF017 06/18/02 9:38:00 AM 7005-72-3 4-Ch\orophenylphcnyl ether 10 u µg/l NBCJ 10 

EFFOl7 06/18/02 9:38:00 AM 100-01-6 4-Nitroaniline so u pg/I NBCJIO 

EFF017 06/18/02 9:38:00 AM 100-02-7 4-Nitrophcnol 50 u ~tg/l NBCJIO 



Storm Water Eflluent Analytic.al Data for the Cooper River 

SAMPLEW DATE SAMPLED TIME SA~IPLED CAS '.'fUMBER COMPOU"'D NAME RESULT VAi .IDA TION QVALIFIER UNITS SDG NUMBER 

EFF017 06118/02 9:38:00 AM 83-32-9 Acenaphthene IO u µg/I NBCJIO 

EFF017 06118/02 9:38:00 AM 208-96-8 Acenaphthylene IO u µg/l NBCJlO 

EFF017 06/18/02 9:38:00AM 120-12-7 Anthraccne 10 u µg/l NBCJIO 

EFFOI7 06/18/02 9:38:00AM 56-55-3 Bem;o(a)anthrncene 10 u µg!l NBCJIO 

EFF017 06/18/02 9:38:00 AM 50-32-8 Benzo(a)pyrene 10 u µg/I NBCJlO 

EFF017 06/18/02 9:38:00 AM 205-99-2 Benzo(b )fluoranthene 10 u µg/l NBCJlO 

EFFOJ7 06/18/02 9:38:00 AM 19lc24-2 Berizo(g,h,i)perylene IO lJ µg/l NBCJIO 

EFF017 06/18/02 9:38:00 AM 207-08-9 Benzo(k)fluoranthcne 10 u µg/l NBCJIO 
EFF017 06/18/02 9:38:00 AM 111-91-1 bis(2-Chloroethoxy)methane 10 u µg/I NBCJIO 

EFF017 06/18/02 9:38:00 AM J 11-44-4 bi s(2-Chloroethyl)ether 10 u µg/I NBCJIO 

EFF017 06118102 9:38:00 AM 117-81-7 bis(2-Elhylhexyl)phthalate 10 u µg/l NBCJIO 

EFFOl7 06/18/02 9:38:00 AM 85-68-7 Butylbenzylphthalate 10 u µg/l NBCJIO 
EFF017 06/18/02 9:38:00 AM 86-74-8 Carbazole 10 u µg/l NBCJlO 

EFF017 06/18/02 9:38:00 AM 218-01-9 Chrysenc 10 lJ µg/l NBCJIO 
EFFOI7 06/J 8/02 9:38:00AM 53-70-3 Dibenzo( a,h )anthracenc 10 u µg/I NBCJlO 
EFF017 06/18/02 9:38:00 AM 132-64-9 Dibcnzofuran 10 u µg/I NBCJlO 

EFFOl7 06118/02 9:38:00 AM 84-66-2 Diethylphthalate 10 u µg/l NBCJIO 

EFF017 06/18/02 9:38:00 AM 131-11-3 Dimethylphthalate 10 u µg/I NBCJIO 
EPF017 06/18/02 9:38:00 AM 84-74-2 Di-n-butylphthalatc 10 u µg!l NBCJIO 
EFF017 06/18/02 9:38:00 AM 117-84-0 Di-n-octylphthalate 10 u µg/I NBCJlO 

EFFOl7 06/18/02 9:38:00 AM 206-44-0 Fluorahthene 10 lJ µg/I NBCJ10 
EFF017 06/18/02 9:38:00 AM 86-73-7 Fluorene 10 u µg/l NBCJlO 

EFF017 06118/02 9:38:00 AM 118-74-1 Hexachlorobenzene 10 u µg!l NBCJ10 

EFF017 06/18/02 9:38:00 AM 87-68-3 Hexachlorobutadiene 10 u µg/I NBCJIO 

EFF017 06118102 9:38:00 AM 77-47-4 Hexachlorocyclopentadiene IO u µg/l • NBCJlO 

EFF017 06/18/02 9:38;00AM 67c72cl Hexachloroethane . IO u µg/l NBCJIO 

EFF017 06118/02 9:38:00M1 193-,39-5 Indeno(1 ,2,3-cd)pyrene 10 u µgll NBCJlO 
EFFOI7 . 06118102 9:38:00 AM 78-59'-l lsophorone 10 u µg/I NBCJ10 
EFF017 06/18/02 9:38:00 fu'.il 91-20-3 Naphthalene 10 u µg/l NBCJlO 
EFF017 06118102 9:38:00AM 98-95-3 Nitro benzene 10 u µg/l NBCJIO 
EFF017 06/18102 9:38:00 AM 621-64-7 n" Nitmsodi, n ~pmpyl aIIlinc JO u µgll NBCJ10 
EFF017 06118102 9:38:00 AM 86-30-6 N-Nitrosodiphenylamine 10 u µg/I NBCJ10 
EFF017 .06118/02 9:38:00 AM 87~86-5 Pentachlorophenol 50 u µg/l NBCJIO 
EFFOl7 06/18/02 9:38:00 AM S5-01.8 Phenamhrene JO u µg/l NBCJIO 
EFF017 06/18/02 9:38:00 AM 108-95-2 Phenol 10 u µg/l NBCJlO 
EFFOl7 06/18/02 9:38:00 AM 129-00-0 Pyrenc 10 u µg/l NBCJIO 
EFF017 06/18102 9:38:00 AM 57-12-5 Cyanide, Total 10 u µg/l NBCJIO 
EFFOI8 06118/02 9>115:00 AM E-10242 Sali111ly 2 l ppl NBCl IO 

f'FFOl8 061 J 8/0_' <)-I~ 00 f\\1 '4~t) 40 '\ \iurninum i /\() '\BC'J I 0 



Storm Water Effluent Analytical Data for the Cooper l{iver 

SAMPLE II> DATE SAMPLED TIME SAMPLED CAS NUMBEH 
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RESUI:r VALIDATI01' QUALIFIEH U'.'\ITS SDG Nt:MBER 
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Slorm Waler El'lluenl Analytical Data for the Cooper River 

SAMPLE ID DATE SAMPLED TIME SAMPLED CAS:'l.1JMBER COMPOUI\l) NAME RESt:L'r VALIDATION QUALIFIER Ul\TfS SDG l\"UMBER 

Eff018 06/18/02 9:4'.'i:OO A\1 '18-89-9 garnma-BHC !Lindane) 005 lJ µg/I NBCJJO 

EFFOl8 06/18/02 9:.+5 00 AM '.'\ 103-74-2 gamma-Chlordane 0.05 lJ µg/l NBCJIO 

EFF018 06/18/02 9:45 ;()() i\!Vf 76-44-8 I leplachlnr 00.~ l'. µg/I NBCJJO 

EFF018 06/J 8/02 9:45:00 AM J 024-57-3 Hcplachlor epoxide 0.05 u µg/I NBCJIO 

EFFOl8 ()(ii 18102 9:45:00 AM 72-43-5 :Vklhoxychlor 0.5 l ftg/I NBC.HO 

EFFO 18 ()(i/ 18/02 9:4.'i:OO A\1 8001-35-2 Toxaphcnc 'i L Utr/J ·"' NBCJ 10 

EFFOl 8 06/ J 8ill2 q 4~ 00 "\M !2674-!!-::: i\roc!or- J 0 ! () py/l NBCJIO 

fTFOI'- ()()/ J 81()' (j 4' 00 \ \'1 i 1104 :::.;; - \ '.1 tt 1 ~ l] I~"" l " 'JRCJIO 

Ff-<H)I" Ofil I /<;0' 'l 4-; no "'M I 1141 I h ' -\•<vlrn I_, , 
",_;/I \BCJ 10 

l+H11;..: !lfo I XiO .1 '-I 4' 00 Vv1 ''.+6{)-.'I l) ,\ l"\h:\p1 I:'.+.' d:!..i: '-HCJ JO 

IJ I 0 I 8 t If)/ l H/O~ 'l 4.; ()() .\\1 11()'"72 l{) .. () \r,1"-'l(H I ~:-l.X \BC.110 

IJTOl 8 0611 8/().:1 'l 4.; 00 •\M ! I O'l7 .. (,!i. I ·\ i <lC ]ni J~'i-t \ ! ~/1 '\RCJIO 

ITH)I:-; Ufo J 810:' <J 4)_()0 AM 110%-lL:-'> \mclni I 2(J(J I '\BCJ](J 

l:l-HJl8 i)(J/ 18/02 94) 00 Af\·1 120-8.:1-1 I .:' .4-lnch lonihe111c:1ic I 0 I NBCJ JO 

EFFOl8 06/ 18/02 945:00 AM <)'i.)0-1 I .2·D1d1lurnhcn1cnc I 0 I pg/I NBCJ 10 

EFFOl8 ()(1/ 18/02 lJ 4:) 00 AM 541-73-l I . .'-Dichlorobcnzenc I 0 pg/I NBCJ 10 

F.FFOl 8 ()(1/l 8/02 9 4.'i:OO 1\\1 I 0(1-4(i-7 1.4-Dichlornhcnzcnc I 0 11 pg/I l\iBCJ IO 

2.::''-0xyhi.>( 1-chlnmprnpan<-' i 
EFF018 0(l! I 8I02 <l .+'i 00 AM I 08-(iO- I I h1,( 2-( 'hlom1sorropyl )ether I 10 NBCJ 10 

ITFOI!-: ()(;/ J 8/02 ') 45 00 \\1 C)'iJ)'i.4 :' 4. 'i.Tnd1i<H<1phc11nl I 0 I '(BC.I 10 

EFFOl 8 06/18/02 9 45.00 A\1 88062 2..+.6-Trich lurophcnol JO l NBCJ JO 

ITFOl8 0(1/l 8i0::: 9 45 00 .\\1 120-83-2 ..'A· Dll'hltirnrhcnol 1 () NBCJ 10 

FFf018 O(i/ 18/02 9.4:) 00 ;\\1 I 05 -(17 -9 2 .4 !J1mcthylphcnol JO ug/I NflCJ 10 

EFFOJ8 06118102 9:45:00 A\f 51-28-5 2A-Dmitrnrhcnol 50 c µg/I :\BCJJO 

EFFOl8 06/ 18/02 945:00 AV! 121-14-2 2.4-Dmitrotolucnc I 0 L' pg/I NBC'.110 

Eff018 06/ 18/02 9:4.'i:OO AM 60(1-20-2 2.6-Dmitrotolucnc JO u pgJl NBCllO 

EFFOl8 06/18/02 945 00 A\.1 91-58-7 2-Chlomnaphthalene IO u µg/I NBCJ l 0 

F.1--'FO 18 06/I 8/02 9:45:00 AM 95-57-8 2-Chlorophcnol 10 u µg/I NBCJlO 

Eff018 0(1/ 18/02 9:45 00 AM ')34- "i2- I 2 Mcthyl-4.6-dinitrophenol 50 l' µ11/l NilCJIO 

EFFOl8 06118/02 9:45:00 AM 9 l-"i7-6 2-Methylnarhthalene 10 ll 11g/I NBCJIO 

EFFOIS 06/ 18102 9:45:00 AM 95-48-7 2-Methyl rhenol ( o-Cresol) 10 l µg/I '\iBCJIO 

EFFOl8 06118102 9:45:00 AM 88-74-4 2-Nitroanilinc 50 c µg/l NBCJ 10 

EfT018 ()(i/ 18/02 9:45:00 AM 88-75-'i 2-NitropbenoI 10 l NBCJ IO 

\&4-Methylphenol (m&p 
EFFOl8 06118102 9:45:00 AM I 06-44-5 ere so! I l (J u µg/I NBCJ JO 

EFHJl8 06/ 18/02 9ASOO AM 91-94-1 3. 3'-Dicl1loruhcn11dinr 20 u ~tg/l NBCJ 10 

Eff018 ()(1/ 18/02 9:45:00 AM 99-09-2 3-Nilroam l mc 50 l' µg/l NBCJ 10 

EFFOI8 ()(1/ 18/02 <J-11.~ 00 AM 101-.'i) .. \ 4- Brnmophenylrhcnyl ether 10 l' pg/I '\iHCJIO 

EFFO l 8 0(1/ ! S/O :> <lJ'i()()A\1 'i<). 'i(). 4-Ch !nrn-<- methyl rhcnn ! !(I l pg_/] 1\.JBCJ 10 



Storm Water Effluent Analytical Data for the Cooper River 

SAMPLE ID DATE SAMPLED TIME SAMPLED CAS NUMBER 
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COMPOUND NAME 
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N-'-li trmo<li phenyl amine 

Pcnt~1chlorvphcnol 

Phcnantmenc 

Phenol 
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Slorm Water Effluent Anal~'tical Data for the Coor>er l:Uver 

SAr.IPLE ID DA TE SAMPLED Tl:\IE SAMPLED CAS NUMUER COMPOUND NAME RESULT V ALrnATION QUALIFIER UNITS SDG NUMBER 

EFFOl8 06/ 18/02 9:45:00 AM 129-00-0 Pyrcnc 10 u µgfl KBCJIO 

EFF018 06/18/02 9:45:00 AM 57-12-5 Cyanide. Total 10 u µg/1 NBCJIO 

EFF019 03/02/02 4:30:00 PM E-10242 Salinity 2 L ppt NBCJ06 

EFF019 03/02/02 4:30:00PM 7429-90~5 Aluminum 98 µg/I NBCJ06 

EFF019 03/02/02 4:30:00PM 7440-36-0 Antimony 3.8 u µg/I NBCJ06 

EFF019 03/02/02 4:30:00PM 7440-38-2 Arsenic 15 µg/l NBCJ06 

ErFOJ9 03/02/02 4:30:00 PM 7440-39-3 Barium 4.2 J µg/l NBCJ06 

EFFOJ9 03/02/02 4:30:00 PM 7440-41-7 Beryllium 0.6 u µg/1 NBCJ06 

EFF019 03/02/02 4:30:00 PM 7440-43-9 Cadmium 0.5 u µg/l NBCJ06 

EFF019 03/02/02 4:30:00 PM 7440-70-2 Calcium 5800 ~tg/l NBCJ06 

EFFOl9 03/02/02 4:30:00 PM 7440-47-3 Chromium 4.6 NBCJ06 

EFFOl9 03/02102 4:30:00PM 7440-48-4 Cobalt 0.8 u µg/l NBCJ06 

EFFOl9 03/02/02 4:30:00 PM 7440-50-8 Copper 16 J µg/l NBCJ06 

EFF019 03/02/02 4:30:00 PM 7439-89~6 Iron (90 µg/l NBCJ06 

EFF019 03/02/02 4:30:00 PM 7439-92-1 Lead 3.3 µg!l NBCJ06 

EFFOl9 03102102 4:30:00 PM 7439c95-4 Magnesium 6000 . µg/I NBCJ06 

EFFOl9 03/02/02 4:30:00 PM 7439-96-5 Manganese 7.2 J µg/l NBCJ06 

EPFOL9 03/02/02 4:30:00 PM 7440-02-0 Nickel 1.7 u µg/l NBCJ06 

EFF019 03102102 4:30:00 PM 7440-09-7 Potassium 3000 µg/l NBCJ06 

EFFOL9 03/02/02 4:30:00 PM 7782-49-2 Selenium 4.9 u µg/l NBCJ06 

EFFOl9 03102102 4:30:00 PM 7440-22-4 Silver 1.4 u µg/I NBCJ06 

EFFOl9 03102102 4:30:00PM 7440-23-5 Sodium 48000 J µg/I NBCJ06 

EFFOl9 03102102 4:30:00 PM 7440-28-0 Thallium 6.3 u µg/l NBCJ06 

EFFOl9 03/02/02 4:30:00 PM 7440c31-5 Tin 4.1 u µg/I NBCJ06 

EFFOl9 03/02/02 4:30:00PM 7440-62-2 Vanadium 1.4 J µg/I NBCJ06 

EFFOI9 03/02/02 4:30:00 PM 7440-66-6 Zinc 74 J µg/l NBCJ06 

EFF019 03/02/02 4:30:00 PM 7439-97~6 Mercury 0.1 {j µg/I NBCJ06 

EFF019 03/02/02 4:30:00PM 72-54-8 4,4'-DDD 0.l lJJ µg/I NBCJ06 

EFF019 03/02/02 4:30:00PM. 72-55-9 4,4'-DDE O.l lJJ µg/I NBCJ06 

EFF019 03/02/02 4:30:00PM 50"29-3 4,4'-DDT O.l UJ µgll NBCJ06 

EFF019 03102102 4:30:00PM 309-00-2 Aldrin 0.05 UJ µg/l NBCJ06 

EFFOI9 03102102 4:30:00PM 319-84-6 alpha-BHC 0.05 UJ µg/I NBCJ06 

EFF019 03/02102 4:30:00PM 5103-71-9 alpha-Chlordane 0.05 CJ µg/I NBCJ06 

EFFOJ9 03102102 4;30:00PM 319-85-7 beta-BHC 0.05 UJ µg/I NBCJ06 

EFF019 03/02/02 4:30:00 PM 57-74-9 Chlordane (technical) 0.5 UJ µg/l NBCJ06 

EFFOl9 03102102 4:30:00PM 3 J 9c86~8 delta-BHC 0,05 GJ µg/I NBCJ06 

EFF019 03/02/02 4:30:00PM 60-57-1 Dieldrin 0.1 UJ µg/l NBCJ06 
EFFOJ9 03102102 4:30:00 PM 959-98-8 Endosulfan l 0.05 UJ µg/l NBCJ06 
EPF019 03/02/02 4:30:00 PM 33213-65-9 Endosulfan II 0.1 UJ µg/I NBCJ06 



Storm Water Effluent Analytical Data for the Cooper River 

SAMPLE ID DATE SA.\1PLED TIME SA.\lPLED CAS !\'UMBER C0:\1POUND NAME RESULT VA LIDATIO'.'i QUALIFIER Ul\ITS SDG l\'lJMBER 

EFF019 03/02/02 4:30:00 PM I 031-07-8 Endosulfan sulfate 0.1 UJ µg/l NBCJ06 

EFFOI9 03/02/02 4:30:00 PM 72-20c8 Endrin 0.1 UJ µg/1 NBCJ06 

EFF019 03/02/02 4:30:00 PM 7421-93-4 Endrin aldehyde O.l CJ µg/I NBCJ06 

EFFOl9 03/02/02 4:30:00PM 53494-70-5 Endrin ketone 0.1 UJ ~tg/I l\'BCJ06 

EFFOI9 03/02/02 4:30:00 PM 58-89-9 gamma-BHC (Lindane) 0.05 UJ ~lg/l NBCJ06 

EFFOI9 03/02/02 4:30:00 PM 5103-74-2 garnma-Chl ordane 0.05 UJ µg/1 NBCJ06 

EFFOJ9 03/02/02 4:30:00 PM 76"44-8 Heptadtlor 0.05 UJ µg/l NBCJ06 
EFl-'019 03102102 4:30:00 PM I 024-57-3 Heptat:hlor cpoxide 0.05 UJ pg/I NBCJ06 

EFFOl9 03102102 4:30:00 PM 72-43-5 Methoxychlor 0.5 UJ µg/l NBCJ06 

EFFOl9 03/02/02 4:30:00 P.\1 8001-35-2 Toxaphene 5 u µg/l KBCJ06 

EFF019 03/02/02 4:30:00 PM 12674-11-2 Arodor-1016 UJ µg/l NBCJ06 

EFF019 03102102 4:30:00 PM l l I 04-28-2 Aroclor- 1221 2 UJ µg/I NBCJ06 

EFFOl 9 03/02/02 4:30:00 PM 11141-16-5 Aroclor-1232 UJ µg/I NBCJ06 

EfF019 03/02/02 4:30:00 PM 53469-21-9 Aroclor-1242 UJ µgll NBCJ06 

EFFOl9 03/02/02 4:30:00 PM 12672-29-6 Aroclor-1248 UJ µgll i'\BCJO<i 

EFFOl9 03/02/02 4:30:00 PM 11097-69-l Aroclor-1254 UJ µgll NBCJ06 

EFF019 03/02/02 4:30:00 PM 11096-82-5 Aroclor-1260 I UJ µgll NBCJ06 
EFF019 03/02/02 4:30:00 PM 120-82-1 I ,2.4-Trichlorobcnzcne 10 ll µg/1 NBCJ06 
EFF019 03/02/02 4:30:00 PM 95-50-1 1,2-Dichlorobcnzcnc 10 u µg/l NBCJ06 

EFFOl9 03/02/02 4:30:00 P'.V1 541-73-1 1,3-Dichlorobcnzene 10 c µg/l NBCJ06 
EFF019 03/02/02 4:30:00PM 106-46-7 J ,4-Dichlornbenzenc 10 lJ µg/I NBCJ06 

2,2'-0xybis( l-chloropropane) 
EFF019 03/02/02 4:30:00 PM I 08-60-1 [bis(2-Chloroisopropyl)ether] 10 L µg/I NBCJ06 

EFF019 03/02/02 4:30:00PM 95-95-4 2,4,5-Trichlorophenol 10 c µg/I NBCJ06 

EFFOI9 03102102 4:30:00PM 88-06-2 2,4,6-Trichlorophenol 10 µg/l NBCJ06 

EFF019 03/02102 4:30:00PM 120-83-2 2,47Dichlorophenol IO µg/l NBCJ06 

EFF019 03/02/02 4:30:00PM 105-67-9 2,4-Dimethylphenol µg/I NBCJ06 

EFF019 03/02/02 4:30:00PM 5J-28c5 2,4-Dinitrophenol µg/l NBCJ06 

EFF019 03/02/02 4:.30:00 PM 12H4-2 2,4-Dinitrotoluene lJ µg/l NBCJ06 

EFFOl9 03/02/02 4:30:00 PM 606-20-2 2,6-Dinitrotoluene u µg/l NBCJ06 

EFF019 03/02/02 4:30:00PM 9.1 2-Chloronaphthalcne u µg/l NBCJ06 

EFF019 03/02102 4:30:00PM 2-Chlorophenol ·u µg/l NBCJ06 

EFF019 03/02102 4:30:00PM 534-52-1 2-Methyl-4,6-dinitrophenol 50 u µg/1 NBCJ06 
EFFOI9 03/02/02 4:30:00 PM 91 ~57-6 2-Methyluaphthalene 10 lJ µg/I NBCI06 
EFF019 03/02/02 4:30:00PM 95-48-7 2-Methylphenol (o-Cresol) 10 u µg/I NBCJ06 

EFF019 03/02/02 4:30:00PM 88~74-4 2-Nitroaniline 50 u µg/1 NBCJ06 

EFFOl9 03/02/02 4:30:00PM 88-75-5 2~Nitrophcnol IO u µgll NBCJ06 
3&4-Mcthylphenol (m&p-

EFF019 03/02/02 4:30:00PM 106-44-5 cresol) 10 u µg/l NBCJ06 



Stonn Water Efnuent Analytical Dat.a for the Cooper River 

SA'.\fl'LE ID DA TE SAMPLEU Tl'.\1E SAMPLED CAS NUMBER COMPOUND NAME RESULT VALIDATI0:\1 QUALIFIER UNITS SDG NCMilER 

EFF019 03102102 4:30:00 PM 91-94-1 3.3'-Dichlqmbcnzidine 20 u µgll NBCJ06 
EFF019 03102102 4:30:00PM 99-09-2 3-Nitroaniline 50 u µgll NBCJ06 
EFf'019 03102102 4:30:00 PM IOI-55-3 4-Bromophenylphenyl ether lO u µg/1 NBCJ06 
EFFOl9 03102102 4:30:00PM 59-50-7 4-Chloroc3-methylphenol 10 lJ µg/I NBCJ06 
EFF019 03102102 4:30:00PM 106-47-8 4-Chloroaniline 20 u µg/I NBCJ06 
EFF019 03102102 4:30:00 PM 7005-72-3 4-Chlorophenylphcnyl ether JO u µg/1 NBCJ06 
EFF019 03102102 4:30:00 PM 100-01-6 4-Nitroanilinc 50 u µgll NBCJ06 
EFF019 03/02/02 4:30:00 PM 100-02-7 4-Nitrophenol 50 lJ µg/I NBCJ06 
EFF019 03/02/02 4:30:00 PM 8_~-32-9 Accnaphthene IO u µgll NBCJ06 
EFr019 03102102 4:30:00 Ptvt 208-96-8 Acenaphthylcne JO u µgll NBCJ06 
EFF019 03/02/02 4:30:00 PM 120-12-7 Anthracene IO u µgll NBCJ06 
EFF019 03102102 4:30:00 PM 56-55-3 Benzo(a)anthracenc 10 u µgll NBC106 
EFFOl9 03/02/02 4:30:00 PM 50-32-8 Benzo( a)pyrene LO u µgll NBCJ06 
EFF019 03/02/02 4:30:00 PM 205-99-2 Benzo(b)fluoramhene 10 u ~lg/I NBCJ06 
EFF019 03/02/02 4:30:00 PM 191-24-2 Bcnzo(g,h,i)pcry !enc 10 u µg/l NBCJ06 
EFF019 03/02/02 4:30:00PM 207-08-9 Bern>:o( k )fl uoranthene lO u µg/l NBCJ06 
EFFOl9 03/02/02 4:30:00 PM 111-91 l bis(2-Chloroethoxy)mcthane 10 u µgit NBCJ06 
EPF019 03/02/02 4:30:00 PM 111-44-4 bis(2-Chloroethyl)ether IO u µg/l NBCJ06 
EFF019 03/02/02 4:30:00 PM I l 7-81-7 bis(2-Ethyl hexyl )phthalatc 16 µg/I NBCJ06 
EFF019 03102102 4:30:00 PM 85-68-7 Butylbenzylphthalate 10 u µg/l NBCJ06 
EFFOl9 03/02/02 4:30:00PM 86-74-8 Carbazole IO u µgll NBCJ06 
EFF019 03/02/02 4:30:00 PM 218-01.-9 Chrysene lO u µgll NBCJ06 
EFFOl9 03102102 4:30:00PM 53-70-3 Diben:z.o(a,h)anthraccnc 10 t; µg/I NBCJ06 
EFF019 03/02/02 4:30:00 PM 132-64-9 Dibenzofuran JO u µg/I NBCJ06 
EFFOl9 03102102 4:30:00 PM 84-66-2 Diethylphthalate 10 u µg/l NBCJ06 
EFF019 03/02/02 4:30:00PM • 131-11-3 D.imethylphthalate 10 u µgll NBCJ06 
EFF019 03102102 4:30:00PM 84~74-2 Di-n-butylphthalate 10 u µg/l NBCJ06 
EFF019 (l3/02/02 4:30:00 PM ll 7-84-0 Di-nooctylphthalat:e 10 u µgll NBCJ06 
EFFOl9 03/02/02 4:3.0:00 PM •.. 206"44-0 Fluoranthene lO u µg/l NBCJ06 
EFFOl9 03/02/02 4:30:00PM 86-73-7 f1uorene 10 u µ:g11 NBCJ06 
EFFOl9 03/02/02 4:30:00 PM 118-74-l Hcxachlorobenzene 10 u µgll NBCJ06 
EFFOI9 03/02/02 4:30:00 PM 87~68-3 Hcxachlorobutadienc . 10 u µg/l NBCJ06 
EFFOl9 {)3/02/02 4:30:00 PM 77-47-4 . · Hexachlorocyclopentadienc 10 u µg/l NBCJ06 
EFFOl9 03/02/02 4:30:00 PM I Hexachloroethane IO u µg/I NBCJ06 
EFF019 03102102 4:30:00 PM 193-39-5 Indeno( l ,2,3-cd)pyrene 10 u µgll NBCJ06 
EFF019 03/02/02 4:30:00PM 78-59-1 Isophorone 10 u µg/I NBCJ06 
EFFOl9 03102102 4:30:00PM 91-20-3 Naphthalene 10 u µg/I NBCJ06 
EFFOl9 03/02/02 4:30:00 PM 98-95-3 Nitro benzene IO u µg/I NBCJ06 
EFF019 03/02/02 4:30:00 PM 621-64-7 n-Nitrosodi-n-propylamine 10 u µg/I NBCJ06 



Storm \\'al er El'lluml Analytical Data for the Cooper RiYer 

SA\1l'LE ID DA TE SAMPI ,1':1) TIM.E SAMPLED CAS NUMBER CO.'\.IPOL1ND NAME RESULT VALIDATION QUALIFIER UNITS SDG'.'IUMHER 

EFF019 03/02/02 4:30:00 PM 86-30-6 N-Nitrosodiphenylamine lO u µg/I NBCJ06 

EFF019 03102102 4:30:00PM 87-86-5 Pentachlorophenol 50 u µgfl NBCJ06 

EFFOl9 03102102 4:30:00PM 85-01-8 Phenanthrenc lO u µg/I NBCJ06 

EFF019 03/02/02 4:30:00PM 108-95-2 Phenol lO u µg/l NBCJ06 

EFFOl9 03/02/02 4:30:00 PM 129-00-0 Pyrene 10 u µg/l NBCJ06 

EFFOl9 03/02/02 4 30:00 PM 57-12-5 Cyanide, Total 10 u µg/l NBCJ06 

EFF020 06/] 8/0'.:' tJ 4R 00 AM [-102.:1.2 ' l rr1 l\il1CJIO 

IJ·HJ21J li(1/ J x;o: q .+X ()(I \\1 .+ :' li <)() ' \:Ul\lll!U!l· "()( l " \:11CJIO 

i·_Ff_;o::::n ''" ll ,,,,-\-, ') .. v~-on ~\ \1 1 Hi ~I. t1 \ii! ; <> II ~/I '\:8( I J (J l lil: ! il '11 ............ \, ~ j - ' 

IJTO:'ll 06/JX!ll.' 1J4x.on \\1 ~44() "<8 ~ \!-'-.,('!fll ~ \) tt~/I '\.KC'! JO 

HT020 06/ I X/O~ '! 48 00 c\\1 :440. \l) ; ilarnrn: '..BCJ 10 

lTF!L'li '1(1° I RIO' '1.l.XOO \\1 '440 41 Ben 1111111 II I u £!/I \:BCJ JO 

FFF020 llr1/ I X/O 2 <J 48 00 AM '440-4-' (J ( aJm1um (l.(1 pg/l \ llCJ I 0 

I FHJ::'O 0611 8/02 9:48:00 AM 7440 70-::' ( ·ak1um ::'(100 '\:BCJIO 

EF! 020 06/ J 8/0::' '). 48 00 /\1\1 7440 47 :; Chrn1111u11' .+ .' I pg/I '.'."BCJIO 

[ff020 Q(i/ 18102 948:00 A'v1 7440-48-4 Cobalt 0.7 l pg/I NBCJ 10 

EFF0..'.0 06/18/02 <!48:00 A\1 7440-50-8 Correr 99 'iB( 'J JO 

EFF020 06/ I 8/02 '!48:00 A\1 74:N-89-6 Iron 1100 pg/I 'i flCJ I 0 

EFF020 0()/1 S/02 9:48:00 AM 7439 9..'.-1 Lead I> pg/I l\JRCJ 10 

l·HO::'U O<ii 18/02 948 00 AM 4;9.95.4 \-Ligne.,1u11: ~'JO p t;I! \BCJ J 0 

EfT020 06/ 18/02 9:48:00 AM 74.'9-%) Ma11ga11e-,e -,-, pg/I NBCJIO 

L::fT020 06/18/02 9.48.00 AM 7440-02-0 'lic"-cl l' ~tg/l 'iBCJIO 

EFF020 ()(l/ 18102 9:48 00 A\-1 7440-09-7 Puta>sium 600 '\;IK'.110 

EFF020 06/18/02 9:48:00 AM 7782-49-2 Selenium :u UJ fig/I NBC.I 10 

EFF020 06/18/02 9:48:00 AM 7440-22-4 Silver 0.5 LI pg/I NBCJ 10 

EFF020 06/18/02 9:48:00 AM 7440-23-5 Sodium 5900 µg/l NBCJ 10 

EFF020 06/18/02 9:48:00 AM 7440-28-0 Thallium ) I UJ pg/I N13CJ 10 

EFF020 06/l8/02 9:48:00 AM 7440-31-5 Tin 4.5 u µg/l N BCJ IO 

EFF020 06118/02 9:48:00 AM 7440-62-2 Vanauium 56 µg/I NBC.110 

EFF020 06118/02 9:48:00 AM 7440-66-6 Zinc 2)0 pg/I NBCJIO 

EFF020 06/I 8/02 9 48 00 A\1 7439-97-6 Mercury 0.1 L pg/I NBCJJO 

EFF020 06/]8/02 9 48:00 AM 72-54-8 4,4'-DDD 0.1 l; ~tg/I NBCJ I 0 

EFF020 06118102 9:48:00 A\1 72-5)-9 4.-+'-DDE 0.1 l" µg/I NBCJ 10 

EFF020 06118/02 9:48:00 A\1 )0-29-' 4,4'-DDT 0.1 u pg/I NBCJIO 

EFF020 06/ 18/02 9:48:00 AM 109-00-2 Aldnn 0.05 u NBCJ 10 

EFF020 06/ 18/02 9:48:00 AM -' 19-84-6 alpha-BHC 0.05 l' pg/l NBCJ IO 

EFF020 06/18:02 948:00 AM 5 JO~-7 l-9 J\pha-Chlord<lne 0.05 t: pgil NBC.110 

EFF020 O(J/18/02 948:00 AM :; 19-85 7 brta-BHC 0.05 l 'lflC.110 

EFF0.'0 ()(1/J 8/0.:? 'l 4S·OO \\1 " 14.9 Chlnrdanc r 1c>ch111c·cti; 0" l' :"<BCJ 10 



Storm Water Effluent Analytical Data for the Cooper River 

SAMPLE ID DATE SAMPLF:D Tl'.VIE SA~U'LED CAS NU\'fBEI~ COMPOUND NAME RESULT VALIDATIOJ'\ QUALIFIEH l!l'\ITS SDG Nli\1BER 

EFF020 06/18/02 9:48 00 AM 3 I 9-86-8 dclta-BHC 0.05 u µg/I NBCJ JO 

Eff020 06/18/02 9:48:00 /\:VI 60-57-1 Dicldrin 0 I u ftg/I t\BCJIO 

EFP020 06/ 18/02 9:48:00 AM 959-98 8 Endosulfan I 0.05 ll µg/l NBCJ 10 

EFF020 06/18/02 9 48:00 AM 33213-(15-9 Endo<;ulfan II 01 u µg/I NBCJIO 

HF020 06118/02 9:48 00 Al'vf 1031-07-8 EndosulCan sulfate 01 l µg/I NBCJIO 

r:rr:o20 06/l 8/02 948 00 A:V1 72-20 8 Endrrn 0.1 l NBCllO 

l'.l·F0.20 ()(11l8i02 tiAi\:00 AM "742i-9'-4 E11drin JlJchyde 01 l i 11 n/I NBCJ 10 t''C' • 

HHU1 tllll I Xi(L' 'I -JX ()() \ v1 -. '4ll4 ., (l 
!nd:-111 ~l'IOll< II ! u ~Jj \JBC.11 O 

i.iTu.2t' IJ(1/ i ' ...l. t' ~" ' '.' .:u \>(\ f• ~~1~11n1:..1··HH<. L illd~1i·;,, q o~ ! I ~ ! i 1 NI~( J 1(1 -\ ·\ 1 , ...,. ;')'} . ' 

Ill 0.111 ()<Ji I X /0 2 ,, 41' 00 .-\\1 ' I()~ ""4 .' c':J mma-('hl< ird:uic· II ll" Nl~CI 10 

f·l'f'()_1() IJ()/ 18/0.1 <J 4S 00 :\.\1 7(i-44-S HL'pl;1d1ltn l!.0=' :!L'.J ..... ,Bf'J 10 

i .f'Fll.:'I' %118'0.' q +s oo \ \1 if!_:l :.;;·-, '; I kptad1lr11•'P'"1tl• II fl:' l l \!/ ! '\iHCJlfl 

EFF02(1 ()(J/ I XfO.:' 9 -1-8 00 A\1 72-.:L~ .. ") \1cllH1.\yd1l01 11 p;.:11 '\B(J JO 

l,TI02lJ OIJ/ 18/02 9 48 00 A \1 i-;001-'S .:' T11;,apht:nc pµ/l "< F\CJ I 0 

Ff TO::'() 06/ 18/02 948 00 AM l :::'674-11 2 A roe Im I 0 I (1 I !\' 13CJ I 0 

EFF020 06/ l 8/02 948:00 A\1 I 1104-28-2 Arorlor-1221 ~ l ,ug/I NBCJ 10 

EFF020 06/18/02 9 48 DO ·\M I 1141-16-." Aroclor-123:2 l' pg/I NBCJ 10 

EFF020 06/ 18101 9:4800 .AM :'3469-.:' 1-'l ;\roclor-1241 tr p)!/I :\BCJ l 0 

EFF020 ()(J/18/01 9:48:00 AM I 2Ci7:2-.:'9-6 Arnclor-1248 l µ)!/I .NBCJ 10 

FFF0.10 06/ I Kl().1 'I -1i8 OU A\-1 I I 09-:: (i'J I •\1uclor- I 2='4 :::/i '\11\CJJ() 

['.l-F020 06/18102 948 00 A\1 110%-X2-'> Aroclm-1260 l pg/I NBCJ Ill 

EffO:'.ll 06/18/0.1 9:48:00 AM 120-X2 I i . .1A-Tndliornhenzcnc i () I '\IBCI 1fl 

EFP020 ()(i/ j 8/02 1148:00 A,\1 95-50-1 l ,2-01chlorobc1ue11c 10 l. pg/I '.'JBCJ l 0 

FFl-010 06/ 18/02 9:48:00 AM '>41-73-1 1.3-Dichlorobenzcnc 10 lJ µg/l NBCJ IO 

EFF020 06/18/0:::' 9:48:00 AM 106-46-7 I A-Dichl0rohe111ene I 0 pg/I l\ilCJ lO 

2.2'-0xyhis( 1-chloropropane) 

EFF020 06/18/02 9:4800 AM 108-60-l [bi s(2-Chloroi sopropyl )ether l 10 u pg/I NBCJIO 

EFF020 06/18/02 9:48:00 AM 95-95-4 2A,5-Tnchlorophenol 10 ll NBCJ JO 

EFF020 06/ J 8102 9:48:00 AM 88-0b-2 2,4,6-Trichlorophenol 10 u µg/I NBCJ lO 

FFF020 06/18/02 9:48:00 AM 120-8~~-2 2,4-Dichlorophcnol 10 u pg/I NBC.110 

EFF020 06/18/02 9:48:00 AM IO:'i-67-9 2,4-Dimcthylphenol 10 u :"ll3CJ JO 
Eff020 06/ 18/02 9:48:00 AM _"i 1-28-'i 2.4-Dinitrophenol 50 Li µg/I NBCJ IO 

Eff020 06/18/02 948:00 AM 121-14-2 2A-Dinilrntoluene 10 u NBCJ lO 

FFF020 06/ l 8/02 9 :48 :00 1\\1 606-20-2 2,6-Dimtrntolucne 10 l'. pg/I l\BCJ 10 

HF020 ()(i/ 18/02 948:00 AM 91-58-7 2-Ch loron;qhthalcne 10 lJ µg/I '.'l13CJ I 0 

EFF020 06118102 9 48 00 AM 'l'i-'i7-8 2-Chlornphcnol 10 l ' 'IBCJ 10 

EFF020 ()(>/ 18/02 9:48 00 Avf 534-.~2- I 2-Melhy i-4.6-din 1 trophcno I 50 LI pg/! l\BCJ!O 
EFF020 ()(1/ 18/02 'J.:J.8 OU AM 91-)7-(> 2-Mcthyl naphthalene 10 t: µg/I l\BCJ 10 

l'FHl~O 0(1/ I 810::: <) +;,:, 00 .\\1 9~--+8 ' ' - 'Vtcthylphennl J ll-Cre,oi' ii I fl '\IBCJ 10 



Storm Water Eftlucnt Analytical Data for the Cooper River 

SAl\1PLE ID DATE SAMPLED TIME SAMPLED CAS :\"lJ'\WER 

EFF020 

EFF020 

EFF020 

EFF020 

EFF020 

EFF020 

l.FF020 

u+o20 
fTJ'O::'(I 

EFF020 

EFF020 

LFFO::'O 

EFF020 

EFF020 

lTF020 

l'.FF020 

EFF0'.20 

EFF0'.20 

EFr0'.20 

El'F020 

Ef'F020 

EFF020 

EFF020 

EFF020 

EFF020 

EFf020 

EFF020 

EFF020 

EFF020 

EFF020 

EFF020 

EFF020 

EFF020 

EFF020 

EFF020 

UT020 

06/ 18/02 

06/18/02 

06/18/02 

06/ 18/02 

Q(i/ 18/02 

06/ i 8/02 

061 I 8/0_' 

l)(i/I S!O:' 

06/ I 8/02 

li!i/ I S 10 ' 

0(1/ I 8102 

(J(J/ I 8!02 

()(i/l 8102 

()(i/ 18/02 

06/ 18/02 

06/ 18/02 

06/ 18/02 

06/18/02 

()(J/ l 8/02 

()(,/18/02 

OM l S/02 

06/18/02 

06/ 18/02 

06/18/02 

06/ 18/02 

06/18/02 

06118/02 

06/18/02 

06/ 18102 

06/18102 

06/18/02 

06/ J 8/02 

06/ I 8/02 

()(J/l 8/02 

06/ I S/02 

06/l 8/0::' 
0(1/ I 8/( (' 

9:48:00 AM 

9:48:00 AM 

9:48:00 AM 

9:48:00 A'.Vl 

9 48:00 A\1 

•; -P-: ll(J \\I 

"41'00 \\1 

'J 48 oo Vv1 

'l 4': Oil ,\ \i 

q 18'()() ;\:V1 

'! 48 00 /\.\:1 

948 00 AM 

948:00 AM 

9 48 00 AM 

9 48:00 AM 

'148 00 A\1 

'148 00 ;\\1 

9:48:00 A\1 

9:.+8:00 A\I 

948:00 A\1 

9:48:00 AM 

948:00 AM 

9:48:00 AM 

9:48:00 AM 

9:48:00 AM 

9:48:00 A\1 

9:48:00 AM 

9:48:00 AM 

9:48:00 AM 

9:48:00 AM 

94800 A\1 

9:48:00 AM 

9:48:00 A\1 

948:00 AM 

948:00 /\~1 

li 4.S on \.\:1 

88-74-4 

88-75-5 

106-44-5 

91-94-J 

99-09 2 

~()()'. -,-, ' 
IOU 0 I <1 

! ()() 02 -

208 %-S 

!20-12 7 

5(1-55-3 

'\() 32-8 

2n"-99 2 

JCJl-24 2 

207 -08-<J 

l I l -9 l I 

11 J-H4 

117-8 I 7 

85-68-7 

86-74-8 

218-01-9 

53-70-3 

132-64-9 

84-66-2 

13 J-11-3 

84-74-2 

117-84-0 

206-44-0 

86-73-7 

I 18-7 4-1 

87-68-3 

77-47-4 

(i7- 72-1 

COMPOU!'.'D NAME 

2-Nilroanilinc 

2-Nilrophenol 

3&4-Methylpbcnol (m&p 
crcsol) 

3 .3 '-Dichlorobcnzid inc 

3-Nitroanilinc 

..+-nrorn<.lphcnylphcnyt ctb.,·1 

I ( 'hi•'lll[11Wm lphc'!l\ ! •'ch· 
4 r, uroan 1J111,· 

.1 '\l11rnplwnnl 

.\cenaphihL'lle 

, \ccnaphthyl,·11c 

A11thrac·ene 

Ben7o( a)anthracenc 

Benzo(aJpyrcnc 

Bcn.10( b llluor;inthcn,· 

Bcn101 g.h. i lperylenc 

Bc'll/Lli k l!lll\>la11thc11c· 

h1>12-Chlorocthoxy Jmdhane 

iw,12 Ch lornethyl )ether 

hi;,( 2-Ethylhcxyl )phrhalak' 

Butyl bcnLy I phthalate 

Carhazolc 

Chryseue 

Dibcnzoi a.h )anthrncene 

Dihcnzofuran 

Diethylphthalatc 

Dimethyl phthal:nc 

Di-n-butyl phthalme 

lJi-n-oct yl phthalate 

Fl uoramhcnc 

Fluorene 

Hcxachloroben1ene 

Hcxachlorob11tad1cnc 

i Iexachlorocyclopcnlad lcnc 

I lexachl1Hucthanc 

lndc'll\H I ::', 

RESl'LT VALIDATIO:\' QUALIFIER UNITS SI)(~ l"UMBEH 

50 U µg/l NRCJ 10 

10 U µg/I :\BC.I I 0 

10 

20 
<;() 

! () 

Ill 

'II 

I (I 

111 

I 0 

I() 

10 

I 0 

I() 

10 

JO 

10 

I 0 

10 

10 

10 

10 

10 
l () 

I 0 

14 

10 

10 

10 

10 

JO 
10 

10 

10 

I 

l 

l 

L' 

I 

L: 

l 

lJ 

u 
!! 
l' 

L' 
J 

u 
1; 

l.' 
L' 

L' 
[! 

l 
, . 
I 

µg/I 

µf:ll 

,II f'/I 

µg/I 

µg/I 

JI 

µgll 

µg/I 

µg/I 

µg/l 

µg/l 

~1g/J 

µg/I 

µg/l 

µg/l 

pg/I 

pg/l 

pg/I 

NBCJIO 

:'-JBCJ JO 

:\HCJ I 0 

NBCJlO 

-.; HCJ 10 

'\HCJ 1(1 

'\IWJ It! 

'-.BC.I IP 

'\BCJ 10 

'\iBCJ IU 

NBCllO 

'\BCJ l 0 

l\BCJ 10 

NBC.I 10 

N13C.l 10 

'-JBCJIO 

'\lBCJIO 

NBCJ 10 

'\iBCJ 10 

NflC.110 

NBC.I lO 

i\BCJ 10 

N13CI 10 

NBCJJO 

NBCJ 10 

>JBCJ 10 

NBC.I 10 

NBCJ 10 

NBCJ 10 

NBCJ 10 

NBCJIO 

NBCJ 10 

'\IBCJIO 

:\BCI 10 

:\BCJ I 0 

NBCJ 10 



Storm Water Effluent Analytical Data for the Cooper River 

SAMPLE ID DATE SAMPLED Tl:\fE SAl\lPLED CAS NUMBER COMPOUND NA!VlE RESlJLT VALIDATION QUALIFIER UNITS SDG NU:VfRER 

EFF020 06118/02 9:48:00 AM 78-59- I lsophoronc 10 u ug/l NBCJ 10 
EFF020 061j8/02 9:48:00 AM 91-20 j Naphthalene 10 u '\/BCJI 0 

Eff020 06/18/02 9:48:00 AM 98-95-.'l Nitrobenzene 10 l : µg/I \JBCJIO 
EFF020 06/ 18/02 9:48:00 AM 621-64-7 n-Nitroso<li-n-propylamine 10 u pgil NBCJJO 
EFF020 06118/02 9:48:00 A\1 86-30-6 N-N1troso<liphenybmine 10 LI pg/I :\BCJIO 
EFF020 06118/02 9 48 00 AM 87-86- ~ Pcntach lorophcrnil 50 L ~tg/I NBCJIO 
EIT020 06/J :-1/U..'. <148 :00 A 'VI 8~-0 I S Pl 1e11a1·1thrcn1. in l \JRCJ !O \\} 

FIT020 O(v 18/U~ \) 4h 00 \\1 i{))o;.()~ : Phenol ! () '\BCl 10 
1ITu.::u tH)/ l q -+~ 00 \."vi '""\/"\ '"' ,, J). -· '" ' !P 1 I ,\!/j '\IW.110 l .:'J·\1\1 I• I \I\,_ f I\ 

l.1 '1020 (ih/11-\/IC !) 48 ()() \ \1 I~ ' ( \~t111Lk. Tot~il l () pg/' '\BC.I I 0 
EFF021 06/22/02 12 58:00 PM E-10242 Salinity 2 u ppt NBCJI l 
EFF021 06/22/02 12:58:00 PM 7429-90-5 Aluminum 460 µg/I NBCJI I 
EFF021 06/22/02 12:58:00 PM 7440-36-0 Antimony 3.9 u pg/I NBCJI 1 
EFF021 06122102 12:58:00PM 7440-38-2 Arsenic 3.9 u µg/l NBC.II I 
EFF021 06/22/02 12:58:00PM 7440-39-3 Barium 33 µg/I NBC.JI 1 
EFF021 06122102 12:58:00 PM 7440-41-7 Beryllium 0.1 Li µg/l NBCJ 11 
EFF021 06/22/02 12:58:00 PM 7440-43-9 Cadmium 0.6 u µg/I NBCJ 11 
EFr021 06/22/02 12:58:00 PM 7440-70-2 Calcium 4200 µg/I NBCJl I 
EFF021 06/22/02 12:58:00 PM 7440-47-3 Chromium 5.3 J µg/I NBCJI I 
EFF021 06!22102 12:58:00 PM 7440-48-4 Cobalt 0.7 u µg/I NBCJI I 
EFF021 06122102 12:58:00 PM 7440-50-8 Copper 190 µg/l NBCJl I 
EFF021 06122/02 12:58:00 PM 7439-89-6 Iron 720 µg/I NBCJll 
EFF021 06122102 12:58:00 PM 7439-92-1 Lead 30 ~1g/l NBCJ! I 
EFF021 06122102 12:58:00 PM 7439-95-4 Magnesium 240 µg/! NBCJl I 
EFF021 06/22/02 12:58:00 PM 7439-96-5 Manganese IO µg/l NBCJll 
EFF021 06/22/02 12:58:00 PM 7440-02-0 Nickel L9 J . µg/I NBCJl I 
EFF02l 06/22102 12:58:00 PM 7440-09-7 Potassium 490 µgll NBCJll 
EFF021 06/22/02 12:58:00 PM 7782C49~2 Selenium :u u µg/I NBCJ11 
EFF021 06/22/02 12:58:00 PM 7440-22-4 Silver 0.5 J µgll NBCJI 1 
EFF021 06/22/02 12:58:00PM 7440c23-5 Sodium 860 µg!l NBCJll 
EFF021 06/22/02 12:58:00 PM 7440-28-0 Thallium 5.1 u µg/l NBCHT 
EFF021 06/22/02 12:58:00 PM 7440-31-5 Tin 4.5 lJ µg/l NBCJH 
EFF02J 06122102 12:58:00PM 7440-62-2 Vanadium 3.1 µg/J NBCJll 
EFF021 06122/02 12:58:00PM 7440-66-6 Zinc 180 µg/l NBCJll 
EFF021 06/22/02 12:58:00PM 7439-97-6 Mercury 0.1 u µg/l NBCJI 1 
EFF021 06122102 12:58:00 PM 72-54-8 4,4'-DDD 0.1 lJ µg/I NBCJI I 
EFF021 ·06122102 12:58:00 PM 72-55-9 4,4'-DDE 0.1 u µg/l NBCJH 
EFF021 06/22/02 12:58:00 PM 50-29c3 4,4'-DDT 0.1 u µg/l NBCJII 
EFF02J 06/22/02 12:58:00 PM 309-00-2 Aldrin 0.05 u µg/l NBCJl l 



Storm Water Effluent Analyti<:al Data for the Cooper River 

SAMPLE ID DATE SAMPLED TIME SAMPLED CAS NlJMRER C01\1POUND NAME RESULT VALIDATION QlJALIFIER U'.\llTS SDG l'IT:VtBER 

EFF021 06/22102 12:58:00 PM 3 l 9;84-6 alpha-BHC 0.05 u µg/I NBCJIJ 

EFF02l 06/22/02 12:58:00 PM 5103-71-9 alpha-Chlordane 0.05 u µg/l NBCHl 

EFF021 06122102 12:58:00 PM 319-85-7 bcta-BHC 0.05 c µg/! NBCJI I 

EFF021 06122102 12:58:00 PM 57_74,9 Chlordane (technical) 0.5 u µg/I NBCJ 11 

EFF021 06/22/02 12:58:00 PM 319-86-8 delta-BHC 0.05 u µg/l NBCJl 1 

EFF021 06122102 12:58:00 PM 60-57-1 Dieldrin 0.1 u µg/l NBCJI 1 

EPP02 I 06/22/02 12:58:00 PM 959-98-8 Endosulfan 1 0.05 u µg/! NBCJI 1 

EFF021 06/22/02 12:58:00 PM 33213-65-9 Endosulfan II 0. L u µg/I NBCJI I 

EFF021 06/22/02 12:58:00 PM 1031-07-8 Endo~ulfan sulfate 0.1 lJ µg/I NBCJI 1 

EFF021 06/22/02 12:58:00 PM 72-20-8 Endrin 0.1 L' ~ig/l ~BCJll 

EFF021 06122102 12:58:00 PM 7421-93-4 Endrin aldehyde 0.1 u µg/l NBCJI I 

EFF021 06/22102 12:58:00 PM 53494-70-5 Endrin ketone 0.1 u µg/I NBCJI 1 

EFF021 06122102 12:58:00 PM 58-89-9 gamma-BHC (Lindane) 0.05 u µg/! NBCJl I 

EFF02J 06122102 12:58:00 PM 5103-74-2 gamma-Chlordane 0.05 lJ µg/I NBCJl 1 

EFF021 06122102 12:58:00 PM 76-44-8 Heptachlor 0.05 u µg/I NBCJll 

EFF021 06122102. 12:58:00 PM J024-57-3 Heptachlor epoxide 0.05 u µg/l NBCJ I I 

EFF021 06122102 l 2:58:00 P\11 72-43-5 Methoxychlor 0.5 u µg/l NBCJ1 l 

EFF021 06/22/02 12:58:00 P\11 8001-35-2 Toxaphene 5 c µg/l NBCJl 1 

EFF021 06/22/02 12:58:00 P\11 12674-11-2 Aroclor - l 016 1 u µg/l NBCJI I 

EFF02l 06/22/02 12:58:00 PM 11104-28,2 Aroclor- l 22 l 2 u µg/l NBCJI I 

EFF021 06/22/02 12:58:00 PM 1l141-16-5 Aroclur-1232 u µg/I NBCJl 1 

EFF021 06/22/02 !2:58:00PM 53469-21-9 Aroclor-1242 u µg/l NBCJl 1 

EFF02l 06122102 12:58:00 PM 12672-29-6 Aroclor-1248 u µg/I NBCJl 1 

EFF021 06/22/02 12:58:00 PM t 1097-69-1 Aroclor-1254 u µg/I NB CHI 

EFF021 06/22/02 12:58:00PM 11096-82-5 Aroclor-1260 u µg/I NBCJIJ 

EFF021 06/22/02 12:58:00 PM 120-82~1 J ,2A·Trichlorobcnzene 10 u µgfl NBCJTl 

EFF02l 06/22/02 12:58:00 PM 95-50-1 1,2-Dic:;hlorobenzene 10 u µg/l NBCHI 

EFF021 06/22/02 12:58:00 PM 541~73-l • 1.3-Dichlorobenzene 10 u µg/l NBCJll 

EFF021 06/22/02 12:58:00PM 106-46-7 1 A~Dichlorobenzene 10 u µg/l NBCJll 

2,2'-0xybis(l-chloroptopane) 
EFF021 12:58:00 PM J08c60-l [bis(2~Chloroisopropyl}ether] 10 u µg/I NBCJH 

EFF021 12:58:00 PM 95-95-4 2,4,5~Trichlorophenol JO u µg/l NBCJI l 

EFF021 06/22/02 12:58'00PM 88-06-2 2,4,6-Trichlorophenol l 0 u µg/l NBCJI 1 

EFF021 06/22/02. 12:58:00 PM 120~83~2 2,4-Dichlorophcnol 10 u µg/l NBCJI 1 

EFF021 06/22102 12:58:00 PM 105-67-9 2,4-Dimethylphenol 10 u µg/l NBCHl 

EFF021 06/22/02 12:58:00 PM 51-28-5 2, 4-Di ni trophenol 50 u µg/l NBCJll 

EFF021 06/22/02 12:58:00 PM 121-l4c2 2,4~Dinitrotoluene 10 u µgll NBCJI 1 

EFF021 06/22/02 12:58:00 PM 606-20-2 2,6-Dinitrotoluene IO u µgn NBCJI 1 

RFF021 06/22/02 12:58:00 PM 91-58-7 2-Ch loronaphthak·nc IO u µg/1 NBCJl 1 



Storm Water Effluent Anal)tical Data for the Cooper River 

SA:\IPLE m DATE SAMPLED TIME SAMPLED CAS !\'UMBER COMPOlINB NA:V1E RESULT VALIDATION QUALIFIER UNITS SDG NUMBER 

EFF021 06/22/02 12:58:00 PM 95-57-8 2-Chlorophenol 10 u µg/I NBCJI 1 
EFF021 06122102 12:58:00 PM 534-52- l 2-Methyl-4,6-dinitrophenol 50 u µg/I NBCJl 1 
EFF021 06122102 12:58:00 PM 91-57-6 2-M ethyl naphthalene 10 u µg/l NBCJll 
EFF021 06122102 12:58:00 PM 95-48-7 2-Melhylphenol (o-Crcsol) IO u µg/I NBCJll 
EFF021 06/22/02 12:58:00 PM 88-74-4 2-Nitroaniline 50 u µg/l NBCJI I 
EFF02l 06122102 12:58:00 PM 88-75-5 2-Nitrophenol JO u µg/l NBCJI I 

3&4-Methylphenol (m&p-
EFF02l 06122102 12:58:00 PM 106-44-5 ere sol) 10 u pg/I NBCJll 
EFF02l 06/22/02 12:58:00 PM 91-94-1 3,3'-Dichlorobcnzidinc 20 u µg/I NBC.Tl I 
EFF021 06/22/02 12:58:00 PM 99-09-2 3-Nitroaniline 50 u pg/I NBCJll 
EFF021 06122102 12:58:00 PM 101-55-3 4-Bromophcnylphenyl ether 10 u pg/l NBCJI 1 
EFF021 06/22/02 12:58:00 PM 59-50-7 4-Chloro-3-melhylphenol 10 u µg/I NBCJll 
EFF021 06/22/02 12:58:00 P.\1 106-47-8 4-Chloroaniline 20 u pg/I NBCJl I 
EFF021 06/22/02 12:58:00 PM 7005-72-3 4-Chlorophenylphenyl ether 10 u µg/I NBCJll 
EFF021 06/22/02 12:58:00 PM 100-01-6 4-Nitroaniline 50 u ~lg/I f'..'BCJll 

EFF021 06122102 12:58:00PM 100-02-7 4-Nitrophenol 50 u µg/l NBCJI I 
EFF021 06/22102 12:58:00 PM 83-32-9 Accnaphlhene 10 lJ µg/l NBCJI l 
EPF021 06/22/02 12:58:00 PM 208-96-8 Acenaphthylenc IO u µg/I NBCJI I 
EFF021 06/22/02 12:58:00 PM 120-12-7 Anthraccnc 10 u µg/I NBCJll 
EFF021 06122102 12:58:00 P\11 56-55-3 Benzo( a)anthraccnc IO u µg/l NBCJl l 
EFF02l 06/22/02 12:58:00PM 50-32-8 Bcnzo(a)pyrene 10 u µg/l NBCJ! I 
EFF021 06122102 12:58:00 PM 205-99-2 . Benzo(b)fluoranthenc 10. u µg/l NBCJl l 
EFF021 06/22/02 12:58:00 PM 191~24-2 Benzo(g,h,i)pcrylene 10 µg!l NBCJ.I 1 
EFF021 06122102 12:58:00 PM 207"08-9 Benzo(k)fluoranthene 10 u µg/l NBCJ 11 
EFF021 06/22/02 12:58:00 PM n 1-91-1 bis(2-Chloroethoxy)methane 10 u µg/l NBCJll 
EFF021 06122102 12:58:.00 P\11 111-44~4 bis(2-Chloroethyl)ether 10 u µg/l NBCJI! 
EFF021 06122102 12:58:ooPM 1J7-81c7 bis(2-Ethylhexyl)phthalate IO u µgll NBCJll 
EFF02l 06/22/02 12:58:00 PM . 85-68-7 Butylbenzylphthalate . 10 ..U µg/l NBCJll 
EFF021 06/22/02 12:58:00 PM 86c74-8 Carbazole 10 u µg/l NBCJI I 
EFF02l 06122102 12:58:00 PM 218-01-9 Chrysene 10 u µg!l NBCJll 
EFF021 06122102 12:58:00 PM 53-70-3 Oi.benzo(a.h)arii:hracenc 10 u µg/l NBCJ1 l 
EFF021 06/22/02 12:58:00 PM 132-64-9 Dibcnzofuran 10 lJ µgll NBCJl I 
EFF021 06/22/02 12:58:00 PM 84c66-2 Diethylphthalate 10 u µg/l NBCJll 
EFF02I 06122102 12:58:00PM 131-11-3 Dimethylphthalatc 10 u [Ig/I NBCJl 1 
EFF021 06/22/02 12:58:00 PM 84-74-2 Di-n-butylphthalate 10 u µg!I NBCJll 
EFF021 06/22/02 12:58:00PM 117-84-0 Di~n-oetylphthalate 10 u µg/l NBCJll 
EFF021 06122102 l2:58:00PM 206-44-0 Fluoranthene JO u µg/l NBCJI l 
EFF021 06/22102 12:58:00PM 86-73-7 Fluorene 10 u µg/l NBCJI I 
EFF021 06/22/02 12:58:00 PM I 18-74-1 I iexachlorobenzenc IO u µg/1 NBCJl I 



Storm Water Effluent Analytical Data for the Cooper mvcr 

SAMPLE ID DATE SAMPLED TIME SAMPLED CAS NUMBER COMPOCND NA ME RESCLT VALIDATION QUALIHER UNITS SDG l'i1JMHER 
·-· 
EFF021 06/22/02 12:58:00 PM 87~68-3 Hexachlorobutadiene 10 u µg/I NBCJI l 

EFF02l 06/22/02 12:58:00 PM 77-47-4 Hexachlorocyclopentadiene 10 u µg/I NBCJ11 

EFF021 06/22/02 12:58:00 PM 67-72-1 Hexachloroethanc 10 u µg/I NBCJI I 

EFF021 06/22/02 12:58:00 PM 193-39-5 lndeno( 1,2,3-cd)pyrene 10 u µg/l NBCJI l 

EFF021 06/22/02 12:58:00 PM 78-59-l lsophorone 10 u µg/I NBCJ11 

EFF021 06/22/02 12:58:00 PM 91-20-3 Naphthalene 10 u µg/I NBCJ1 l 

EFF021 06/22/02 12:58:00 PM 98-95-3 Nitrubcnzcnc 10 lJ µgll NBCJl I 

EFF021 06122/02 12:58:00 PM 621-64-7 n-Nitrosodi-n-propylamine 10 u µg/l NBCJl I 

EFF021 06/22/02 12:58:00 PM 86-30-6 N-Nitrosodiphenylarnine lO u µg/I NBCJl I 

EFF02! 06/22102 12:58:00 P~1 87-86-5 Pentachlorophenol 50 u µg/I NBCJll 

EFF021 06/22/02 12:58:00 PM 85-01-8 Phcnanthrene 10 c ~lg/I NBCJ 11 

EFF021 06/22/02 12:58:00 PM 108-95-2 Phenol 16 µg/J NBCJI 1 

EFF021 06/22/02 12:58:00 P\1 129-00-0 Pyrenc 10 u µg/I NBCJll 

EFF021 06/22/02 12:58:00 PM 57-12-5 Cyanide. Total 10 u µg/l NBCJ l l 

EFF022 06/22/02 1.40.00 P'\.1 r 10242 Salrnii)' ' l ppt '.\'BCJ I I -

EFl-022 06/22/02 l-+0:00 PM N29-90-5 A I u mi mun 280 NBCJI I 

ErHJ22 06/22/02 IAO:OO PM 7 440-3(1-0 Antimony 1, 9 l ~tµ/I NBCJ 11 

fTT022 06/22/02 140:00 PM 7440-38-2 Arscmc .1>.9 I pg/I NBCJI I 

1Tf022 06121102 I 40:00 P'.\1 7440-39-3 Ban um 60 NBC.II I 

L:.1'1022 06/22102 I 4000 P\;J 7.+40-41 Beryll1un1 iii I '\BC.Ill 

EFF022 oc,122102 1:40:00 PM 7440-43-9 Catl1mum 0.6 l' pg/l NBCJI I 

EH-022 06/22/02 140:00 P\:1 7440-70-2 Calcium ))()() ,llgil l'\BCJ 11 

EFF022 06/22/02 1:40:00 PM 7440-47-J Chrorrnurn I .Y NBCJI I 

Eff022 06/22/02 1:4000 PM 7440-48-4 Cobalt 2.8 J 11g/l NBCJI I 

EFF022 06/22/02 1:40:00 PM 7440-50-8 Copper 46 11g/I NBCJI I 

EFF022 06/22/02 1:40:00 PM 7439-89-6 Iron 1100 ~tg/l l\BCJl I 

EFF022 06/22/02 1:40:00 PM 7439-92-1 Lead :u µg/l NBCJI I 

EFF022 06122/02 1:40:00 PM 7439-95-4 Magnesium 570 µg/l NBCJIJ 

EFF022 06122/02 1:40:00 PM 7439-%-5 Manganese 27 NBCJI I 

ErF022 06/22/02 I 4000 PM 7440-02-0 'Jickel 240 NBC.Ill 

EFF022 06/22/02 I :40:00 PM 7440-09-7 Potassium 760 µg/I NBCJI I 

EFF022 06/22/02 I :40:00 P\1 7782-49-2 Selenium 3.3 u µg/I NBCJll 

Eff 022 06/22/02 1:40:00 PM 7440-22-4 Silver 0.5 L µg/l NBC.Ill 

EFF022 06/22/02 14000 PM 7440-2J-) Sodium 4900 µg/I NBCJ 11 

EFF022 06/22/02 1:40:00 PM 7440-28-0 Thalk1m 5.1 u µg/I NBCJI! 

EFF022 06/22/02 I 40:00 PM 7440-3 t-5 Tin 4) u '.\iBCJl I 

EFF022 061:'2!02 I :40:00 PM 7440-62-2 Varrndium 130 :\:BCJll 

FFFOn 06/22/02 140:00 PM 7-140-66-6 Ziric- 340 µg/I NBCll 1 

FFFCC~ 0612210::' I -HJ 00 I'\! '.+ ·v)-<)7 6 Mernin () I :\BCJ Ii 



Storm Water E111uent Analytical Data for the Cooper River 

SAMPLE ID DA TE SAMPLED TL'VfE SAMPLED CAS :"IUMBER CO:'VfPOU:\'D NAME RESULT VALIDATION QUALIFIER UNITS SDG NU:\IBER 

ErF022 06/22/02 140:00 PM 72-54-8 4,4'-DDD 0.1 u '.\:BCJ l I 

EFF022 06/22/02 !:40:00 PM 72-55-9 4,4'-DDE 0.1 L µg/l NBCJI I 

EFF022 06/22/02 1:40:00 PM 50-29-3 4.4'-DDT 0.1 l: pg/I f\:BCJI I 

EFF022 06122102 140:00 P'.\1 309-00-2 Alurin 0.05 (' pg/I NBCJ! I 

EFF022 06122102 1:40:00 PM 3 19-84-6 alpha-BHC 0.023 J NBCJl I 

EFF022 06/22/02 I 40:00 PM 5103-71-9 alpha-ChlordanL' 0.05 l ! :\BCJ I I 

EFF022 ()(J/22/02 I 40 00 PM 'I 9-85 7 heta-BHC ()()~ pg/I '-.BC.iii 

l:FHl2..' 0(1/1 2102 1 -HJ OU l'\1 ··4.<) \ 11i<Hdam· (lCcl1111L.u · II·".. '\BC.II: 

El+O_'.' t )()/ ~ ~/() ~ . 4(1 ()(\ l'\1 ' l q ·':'.Ct ·'· \.klt...1·B11< 11 U' "" B<-: i 
l.FHJ22 ()(i/.:' 2/U.' i.400011\1 (1() 5 .. i D1c!Jrn· !) i '\BCI I 

EFF022 0(1/22/02 I 40 00 PM <)~!) 91' x h1d11-,ultan I () ()' p;:._:/I ~BCJ I I 

!:ITO.'' ()(); 2.:: i(i _ I 40.00 P\1 :1 .(J:.; q l.nd1h11i liu1 I I 11; '-. B(' 11 . 

l:SF02.:' 06/22/02 I 40 00 l'\1 1rn1-07-1' Lnu11>Llii'an -.ulfak 0.1 l ug/I '\BCJI I 

EFF022 06/22/02 1.40:00 PM 72-20-8 Endnn 01 i\BCJ 11 

FFHJ22 06122102 l -+O 00 P \1 7421-9~-4 Endnn aldehyde 0.1 '.\BCJI I 

EFF022 06/22/02 14000 PM q494 70-:'\ Endrin ketone 0 I ~BCJI I 

EFF022 0(1/2.:'/02 14000 P\I 'i8-89-9 cam ma -BHC ( Lmtla11c· 1 0.0074 l NBC.I I I 

Eff022 ()()/22/02 I 40 00 PM ') lo:1-74-2 gamma-Ch lt1rda11c 0 ()_"; l pg/I '.\/BCJ 11 

FFF022 06/.:'2/02 l 4000 PM 7()-44-8 lleptachlor () 05 l ,ug/! NBC.II I 

El·F022 0612:2/02 140 00 PM 1024-)7-.' I leplachlor epox1dc U.U~ i\BCJ I I 

F.H022 06122102 I 40:00 P\1 7:'-D-5 Melhoxychlor 0.5 l' pg/I :\BCJ 11 

EFF022 06/22/02 14000 PM !-:OU I-· .'Vi-2 Toxaphcnl' 5 >IBCJ I I 

Eff022 ()(1/22/02 I -10:00 PM 12674-11-2 Arnclor-1016 L µg/I :\BCJ 11 

EFF0.22 06/22/02 1 :40:00 1)\1 1110-128-2 Aroclor·-1221 2 u pg/I '.'\I3CJ 11 

EFF022 06122102 1:40:00 PM 11141 I (1-5 Aroclur-1232 l ~tg/l NBCJJJ 

EFF022 06/22/02 1:40:00 PM 53469-21-9 Amclor-1242 u µg/l NBCJ!I 

EFF022 06/22/02 1:40:00 PM 12672-29-6 Amclor-1248 u NBCJI I 

Eff022 06/22/02 I :40:00 PM 11097-69 I Aroclor-1254 ll NBCJl I 

EFF022 ()(1/22/02 1:40:00 PM J 1096-82-5 Arnc\or-1260 I t; pg/I NBCJI I 

EFF022 06122/02 1:40:00 PM 120 82-1 1.2,4-Trichlornhenzcne IO u pg/I NBCJJ I 

EFF022 06/22/02 140:00 PM 95-50- I 1.2-Didilorohenzcne 10 u pg/I NBCJI l 

EFF021 06122102 1:4000 PM '.\41-73-1 1 . .\-Dichlorohenzcne 10 l! µg/I NBCJI I 

EFF022 06/22/02 140:00 PM I 06-46-7 1.4-Dichlorobcnzene 10 LI µg/l NBCJI I 

2.2 '-Oxyhi s1 1-chloroprnpanc J 

EFF022 06/22102 14000P'.\1 1 OS-60- l I hi~( 2-Ch loroi sopropyl )ether] 10 L' NBCJJ l 

EFF022 06/22102 I 40 00 PM 95-9)-4 2.4,5-Trichlorophenol 10 l pg/I '\BCJll 

EFF022 06/22102 I :40 00 P\1 8 8 -06-2 2.4.6-Trichlurophcnu I 10 l" p11/l NBCJI l 

EFF022 06122/02 14000 P\1 120-8.\ 2 2.4-Dichlorophcnor I 0 l: µg/l f\:BCJI I 

EFFO..'.:' Or11:1210::' I 40 00 [>\ 1 IO'i-h- q '.4 D1melhvl phc'nPi I () u c>/I '\JBCJ 11 



Storm Water Emuent Anal)·tical Data for the Cooper Rh er 

SAMPLE m DATE SA'.\fPLET> TIME SAMPLED CAS l\TJMBER 

EFF022 

EFF022 

EFF022 

EFF022 

ErF022 

EFF022 

L~H''022 

I .FFU2. 

LI Hl_'' 

LH02~ 

I 1102.~ 

IFF0:'2 

EFF022 

EFF022 

EFF022 

JTF022 

EFF02::' 

EFF022 

Ef+022 

EFF022 

EFF022 

El'l-'022 

EF02::' 

EFF022 

EFF022 

EFF022 

EFF022 

EFF022 

EFF022 

EFF022 

EFF022 

EFF022 

EFF022 

EFF022 

EFF022 

EFF022 

Eff022 

lff022 

06/22/02 

06122102 

06122102 

06/22/02 

06/22/02 

06/22/02 

06/22/0::' 

()(1/22/IL' 

06/22/02 

0C>i22i02 

0(>/22102 

Oh/22/02 

061'.'.2/02 

OCJ/22/02 

06i22/02 

U(i/ 2.2102 

()(i/22102 

06/22/02 

06/22/02 

06/22/02 

0(1/22/02 

06122102 

06/22/02 

06/22/02 

06/22/02 

06122102 

06/22/02 

06/22/02 

06/22/02 

06/22102 

06/22/02 

0(1/22/02 

06122/02 

06/22/02 

J .:moo P.~1 
1:40:00 PM 

I :40:00 PM 

1 .. iooo P\1 

1:40:00 P\1 

I 4000 PM 

I 40 OU l'.\1 

: 4\l Oil l'\1 

: ~\l ()(I P\i 

+0 00 P\1 

' 40 ()() l'\1 

I 40 00 P\1 

I -W 00 P\I 

: 40 00 l'M 

I 4000 PM 

I -WOO P\1 

I :40 OU l'M 

I 40:00 P \1 

I 40:00 P\1 

I:40:00 PM 

1.-tOOO PM 

1 :-moo P:-..1 

1:40:00 P\1 

I :-iO:OO PM 

I :40:00 PM 

I :40:00 PM 

I :40:00 P:\1 

I 40:00 Pvt 

140:00 P:\1 

I 40:00 P\1 

I :40:00 PM 

I :-iO:OO PM 

I 40:00 PM 

l :40:00 PM 

I 40:00 PM 

i 4000 P\:l 

140:00 P!\1 

! .+()·()() l'\1 

51-28·5 

12!-14-2 

606-20·2 

91·58-7 

95·57-8 

534 52· I 

'l J - ~ 7 ·<> 
q-; 4S 

'()(l .. J4 -:: 

lJ I 94- ! 

99-09-2 

IOl·'i5.,\ 

59-50-7 

106·47-8 

7005-7::'.-1, 

100·0 l-(1 

JOO·U2 

83-32·9 

208·9(H\ 

120- 12· 7 

56-55-3 

50-32-8 

205 .. 99.2 

191·24<:! 

207·08-9 

J 11-91-1 

I J J .. 44.4 

I 17·8J·7 

85-(18· 7 

86·74-8 

218-01-9 

L':2·M-9 

84-66-2 

131 11 ·.\ 

84 74:: 

COMPOUND NAME 

2.4-Dinitrophcn<JI 

2.4·Dinitrotolucnc 

2.6·Dinitrotolucnc 

2-Cll lornnaphthalcne 

2-Chlorophenol 

2- f\.kthyl-4.6-di111trophenol 

2· \kthyinaphthaicne 

\·kill\ ipllc'llo; l<l I IL''"' 

- ·, 11 l 

; ' D1chlorohcnnd111e 

; .. '\ 111oaniI111e 

4 BrnnH1p1Jenylphcnyl ether 

4-ChlL>ro-:'l·methylphenol 

4·Chloroan i Ii ne 

4-( 'hlornphcnylphenyl etfwr 

4· :--.: :truan ihnc 

4-'. :t1<1plirn1>l 

Acenaphlhenc 

c\cniaphlllylene 

Amhraccne 

Bcnzo(aJanthracene 

13crvo( a)pyrenc 

Bcnzo(b JJ1uornnlhcne 

Bcnw(gh.i)pcryknc 

l3cn10( k )iluoranthenc 

h1~(2-Ch loroclhoxy 1mechanc 

his('.'. ·Chlorocth yl kthcr 

his( 2-Ethylhcxyl lphlhalatc 

Butylhcn7.ylphthalatc 

Carbazole 

Chryscnc 

Dihcnzo( a.h )anthraccnc 

Dihc11zofuran 

Dicll1yl phthalatc 

Dimcthylphthalatc 

Ll1 n buvlphthalatc: 

RESt:LT VALIDATION QUALIFIER Fi\ITS SDG i\UMBER 

50 U pg/l NBCJ 11 

IO l pg/I NBCJJ! 

IO 

IO 

10 

:., 
'\! 

'" 
Iii 

20 

'i() 

I 0 

JO 

20 

I 0 

:"0 

10 

iO 

10 

IO 

10 

JO 

10 

10 

10 
IO 

10 

10 

JO 

10 

10 

10 

10 
10 

l 

I 

l 
l.1 

l 

l 

l 

l 

u 
u 
L 

u 
u 
u 

u 
L 

u 

lJ cr/J 
'"' 
fig/I 

pg/I 

pg/I 

I' 

11 

~ig!I 

~tg/l 

pg/I 

~1g/I 

pg/I 

pg/I 

pg/I 

pg/I 

pg/I 

µg/l 

pg/I 

~I ~/J 

NBC.JI I 

NBCJJ I 

NBCJ 11 

NBCJI I 

~BCJJ l 
'\[)(JI! 

'<Rt ! l l 

'\ B< 11 I 

'\BCJ] I 

'\!3CJ 11 

'\BCJ 11 

r\BCJ JI 

NBC.II I 

NBC'Jl 1 

'\iilCJ 11 

!'\[ICJ 11 

'.'\BC.I 11 

NBCJl I 

NflCJ JI 

NRCJJ I 

:'\BCJI I 

NBCJll 

NBCJI l 

NBCJl I 

NBCJI J 

NBCJ! I 

NBCJI I 

NBCJl I 

NBCJI J 

NrlCJ 11 

\JBCJII 

N[ICJ 11 

NBCJI I 

NBC!! 1 

'.\IBCJ 11 

'\BCJ 11 



Storm \Vater Effluent Analytical Data for the Cooper River 

SAMPLE ID DA TE SAMPLED TlME SAMPLED CAS NUMRER COMPOUND NAME RESULT VAl.IDATIO-.; QUALUTER l''\ITS srn; NL:\;1BER 

EFF022 06/22/02 140:00 PM 117-84-0 Di-n-octyl phthalatc 10 c pg/I NBCJI I 

EFF022 06/2'.Y02 1:40:00 PM 206-44-0 Fluoranthene JO lJ µg/I NBCJl I 

EF!-'022 06122/02 140:00 P\1 8()-73-7 Fluorenc 10 u pg/l :-.IBCJ 11 

EFF022 06/22/02 I :40:00 P\1 118-74 I Hexad1lorohcrl/ene 10 lJ ,ug/I NBCJI 1 

Eff022 06/22/02 I :40:00 P\1 87-68-:l Hexach\orobu tad1ene JO LI µg/l '\HCJ 11 

EH022 06/22/02 140:00 P\1 77-47-4 I lexachlorocyclopL'Iltadicnc 10 l pg/I NRCJI I 

EFP022 06/22!02 1.40 00 l'\1 67-72-1 I lexac:1loroctl1anc llJ { NBCJI i 

LH02 .. · !l(J/ 2 2/ll .' I 40.tlO P\1 I t) ; )\j l11dc'l1<li l .2. \ cdipHL'llc !(l ;.t~·: '\BCJ i 

11102_' tl(l/ 2 2/U ' i 40 00 l'\1 ",.I} i.\uplHJ!(J;J; j1,1 '' l')/ l! i 

; '\if)\ ''' 
JJT022 0(1:2210_~ ; -+O 00 P\ 1 'II 20 ~ '\apl11!1dic;1c I o '\ H( .11; 

!TF022 ()()/22/02 I 4000 PM 'lK-9'1--' '\1trnh..:nA'nc· I 0 '\He.I l I 

LIT02. ()()/ 22/02 ! -+o.00 f'\1 ,,:1 (1-i '.11;1,l'-idJl Ii f1rl)py-,Uli i11. jt; ' ~· \;[1(}1' 

EFF022 06/22/0.::' I .-WOO P!\1 8(1-:'HJ-6 \,·'.\Jin hlldiphenyla1rnth' I 0 pg:/! NBCJ 11. 

EFF0.::'2 06122102 I 40:00 P\1 87-8(1-'i Pcntacl1I01 nplic no I )() .\.BCJ 11 

El F02.:' 06/22/02 I 40:00 PM S'i-0 i 8 Pli..:n;mthrenc 10 '-:BCJI I 

EH022 ()(,/2210.:' 14000 PM I 08-95-2 Phenol 10 { pg/I '.\BCJ l l 

[ff022 06/22/02 I 40 00 PM I 29-00-0 l'yrcnc 1 () l pg/I NflCJ I I 

EfF022 06/22/02 I AO 00 PM 'i7- l 2-'i Cyanide. Tota. l () t.' pg/I f'\BCJI I 

EFF023 06122102 1:30:00PM E-10242 Salinity 2 u ppt NBCJI I 

EFF023 06/22/02 1:30:00 PM 7429-90-5 Aluminum 110 1 µg/l NBCJ.11 

EFF023 06/22/02 1:30:00 PM 7440-36-0 Antimony 3.9 u µgll NBCJ11 

EFF023 06/22/02 1:30:00 PM 7440-38-2 Arsenic 3.9 u µgll NBCJll 

EFF023 06/22/02 1:30:00 PM 7440-39-3 Barium 11 µg/I NBCJl I 

EFF023 06122102 1:30:00 PM 7440-41-7 Beryllium 0.1 u µg/I NBCJ 11 

EFF023 06122102 1:30:00 PM 7440-43-9 Cadmium 0.6 u µg/l NBCJll 

EFF023 06122102 1:30:00 PM 7440-70-2 Calcium 2000 µgll NBCJII 

EFF023 06/22102 1:30:00 PM 7440-47C3 Chromium 1.9 J µg/l NBCffl 

EFF023 06/22/02 1:30:00 PM 7440-48•4 Cobalt 0.7 u µgll NBCJll 

EFF023 06/22/02 1:30:00PM 7440-50-8 Copper 27 µg/l NBCJU 

EFF023 06/22/02 1:30:00PM 7439-89-6 Iron 170 µg/l NBCJ 11 

EFF023 06122102 1:30:00 PM 7439-92-1 Lead 25 u µg/l NBCJll 

EFF023 06/22/02 ·. 1:30:00 PM 7439-95-4 Magnesium 720 µg/I NBCJl I 

EFF023 06122102 1:30:00PM 7439-96~5 Mangane&e 65 J µg/l NBCJl l 

EFF023 06/22/02 1:30:00 PM 7440-02-0 Nickel 1.7 u µgll NBC JU 

EFF023 06/22/02 1:30:00PM 7440-09-7 Potassium 390 J µg/l NBCJll 

EFF023 06122102 1:30:00 PM 7782-49~2 Selenium .3.3 u µg/l NBCJI l 

EFF023 06122/02 1:30:00 PM 7440-22-4 Silver 0.5 u ftg/l NBCJll 

EFF023 06/22/02 1:30:00 PM 7440-23-5 Sodium S-tOO µg/l NBCJI I 

EFF023 06/22/02 1:30:00 PM 7440-28-0 Thallium 51 u µg/1 NBCJI I 



Storm Water Eflluenl Analytical Data for the Cooper River 

SAMPLE II) DA TE SAMPLED TIME SAMPLED CAS NC\1BER COMPOUND '.'JAME RESULT VAUDATJON QUALIFIER UNITS SDG NUMBER 

EFF023 06122102 1:3Q:OOPM 7440-31-5 Tin 4.5 u µg/l NBCJI I 

EFF023 06122102 1:30:00 PM 7440-62-2 Vanadium · l.4 J µgll NBCJJ I 

EFF023 06122102 1:30:00 PM 7440-66-6 Zinc 130 µg/l NBCJll 

EFF023 06/22/02 1:30:00 PM 7439-97-6 Mercury 0.1 u µg/! N-:BCJI I 

EFF023 06/22/02 1:30:00 PM 72-54-8 4,4'-DDD 0.1 u µg!l NBCJ!l 

EFF023 06/22/02 1:30:00 PM 72-55~9 4,4"cDDE 0.1 u µgfl NBCJl I 

EFF023 06/22/02 l:30:00 PM 50-29-3 4,4'-DDT 0.1 u µgfl NBCJ1 l 

EFF023 06/22/02 1:30:00 PM 309-00-2 Aldrin 0.05 t: !Jg/I NBCJI I 

EFF023 06/22102 1:30:00 PM 319-84-6 alpha-BHC 0.05 u µg/I NBCJl l 

EFF023 06/22102 1:30:00 PM 5103-71-9 alpha-Chlordane 005 u µg/1 NBCJll 

EFF023 06122102 1:30:00 PM 319-85-7 bcta-BHC 0.05 u ~1g/l NBCJll 

EFF023 OCJ22102 !:30:00 PM 57-74-9 Chlordane (technical) ()_5 u µg/I NBCJI I 

EFF023 06/22/02 l :'.10:00 PM 319-86-8 delta-BHC 0.05 l' pg/I NBC.JI I 

EFF023 06/22/02 1:30:00 PM 60-57-1 Dieldrin 0.1 u µgfl NBCJl l 

EFF023 06122102 1:30:00 PM 959-98-8 Endosulfan l 0.05 u µg/I NBCJll 

EFF023 06/22/02 1:30:00 PM 33213-65-9 Endosulfan II 0.1 u µg/l NBCJll 

EFF023 06/22/02 I :30:00 P!vt 1031-07-8 Endosulfan sulfate 0.1 u µgit NBCJI I 

EFF023 06/22/02 1:30:00 PM 72-20-8 Endrin 0.1 u µg/l NBCJll 

EFF023 06/22/02 1:30:00 PM 7421-93-4 Endrin aldehyde 0.1 u µg/l NBCJJ I 

EFF023 06122102 1:30:00 PM 53494-70-5 Endrin ketone 0.1 u µg/I NBCJll 

EFF023 06/22/02 1 ::moo PM 58-89-9 gammacBHC (Lindane) 0.05 ll µg/I NBCJl l 

EFF023 06/22/02 1:30:00PM 5103-74-2 garruna-Chlordane 0.05 u µgfl NBCJll 

EFF023 06/22/02 1:30:00 PM 76-44-8 Hcptachlor 0.018 u µg/l NBCJll 

EFF023 06122102 1:30:00PM l024c57-3 Heptachlor epoxide 0.05 u µg/I NBCJ 11 

EFF023 06122102 1:30:00 PM 72-43-5 Mdhox.ychlor · 0.5 u µg/l NBCJll 

EFF-023 06122102 1:30:00 PM 8001-35-2 Toxaphene 5 u µg/l NBCJll 

EFF023 06/22/02 1:30:00PM 12674--Il-2 Aroclcfr-1016 1 u µgll NBCJll 

EFF023 06122/02 1:30:00PM 11104-28-2 Aroclor-1221 2 {) µg/I NBCJll 

EFF023 06/22/02 l:30:00PM 11141-'16-5 Aroclor-1232 u µgfl NBCJll 

EFF023 06/22/02 ):30:00 PM 53469-21-9, Arodor-1242 u µg/l NBCJ11 

EFF023 06/22102 1:30:00 PM 12672-29-6 Aroclor-1248 u µg/l NBCJll 

EFF023 06/22/02 1:30:00 PM 11097-69- l Aroctor-1254 u µg/l NBCJll 

EFF023 06122102 l:30:00PM 11096-82-5 Aroclor-1260 u µg/l NBCJll 

EFF023 06122102 1:30:00 PM I 20-82-1 1,2,4-Trichlorobenzene 10 u µgfl NBCJJ 1 
EFF023 06/22/02 1:30:00PM 95-50-1 1,2-Dichlorobcnzcnc IO u µg/I · NBCJI l 

EFF023 06/22/02 1:30:00 PM 541-73-l 1,3-D ichlorobem.ene IO u µg/I NBCJll 
EFF023 06122102 1:30:00 PM 106-46-7 !A-Dichlon)benzene IO u µg/l NBCJll 

2,2'-0xybis( l-chloropropane) 
EFF023 06/22/02 1:30:00 PM 108-60-1 [bis(2-Chloroisopropyl)cthcr] 10 u µgll NBCJll 



Storm Water l•'.f'lluent Analytkal Data for the Cooper River 

SAMPLE ID DATE SAMPLED TIME SA'.\1PLED CAS l\T'.\tllJ,;R COMPOUND NAME RESULT VALIDATIO:'\ QUALIFIER lJ'.\ITS SDG !'i'lJMBim. 
··-~ 

EFF023 06/22/02 1:30:00 PM 95-95-4 2,4,5-Trichlorophenol lO u µg/I NBCJl l 

EFF023 06122102 1:30:00 PM 88-06-2 2,4,6-Trichlorophenol IO u µg/I NBCJl I 

EFF023 06/22/02 1:30:00PM 120-83-2 2,4-Dichlorophenol 10 u µg/l NBCJl 1 

EFF023 06/22/02 1:30:00 PM 105-67c9 2,4-Dimcthylphenol 10 lJ µgll NBCJ] 1 

EFF023 06122102 1:30:00 PM 5 l-28-5 2,4-Dinitrophenol 50 u µg/l NBCJI l 

EFF023 06122102 1:30:00 PM 121-14-2 2,4-Dinitrotoluene 10 u µgll NBCJl l 

EFF023 06122102 1:30:00 PM 606-20-2 2,6-Dinitrotoluenc 10 u µg/l NBCJll 

EFF023 06/22/02 1:30:00 PM 91-58-7 2-Chloronaphthalene 10 u µg/1 NBCJl 1 

EFF023 06122102 1:30:00PM 95-57-8 2-Chlorophenol 10 u µg/l NBCJI I 

Eff023 06/22/02 1:30:00 PM 534-52-l 2-Methyl-4.6-dinitrophcnol 50 u ~1g/I NBCJl I 

EFF023 06/22/02 1:30:00 PM 91-57-6 2-Methylnaphthalcnc !O u ~1g/l NBCJl I 

EFF023 06/22/02 1:30:00 PM 95-48-7 2-Mcthylphenol ( o-Cresol) 10 u µg/l NBCJI 1 

EFF023 06/22/02 1:30:00PM 88-74-4 2-Nitroaniline 50 lJ µg/l NBCJI I 

EFF023 06/22/02 1:30:00 PM 88-75-5 2-N itrophcnol 10 u 11g/I NBCJI l 

3&4-Methylphenol (m&p-
EFF023 06/22/02 1:30:00 PM 106-44-5 cresol) 10 u µg/I NBCJ!l 

EFF023 06/22/02 l:30:00PM 91-94-1 3,3'-Dichlorohenzidinc 20 u µgll NBCJl 1 

EFF023 06/22/02 !:30:00 PM 99-09-2 3-Nitroaniline 50 u µg/l NBCJI l 

EFF023 06/22/02 1:30:00 PM 101-55-3 4-Bromophcnylphenyl ether lO u µg/I NBCJJ 1 

EFF023 06/22/02 1:30:00PM 59-50-7 4-Chloro-3-mcthylphenol 10 l1 " µg/I NBCJI l 

EPF023 06/22/02 1:30:00 PM 106-47-8 .4-Chloroaniline 20 u µg/I NBCJll 

EFF023 06/22/02 1:30:00 PM 7005-72-3 4-Chlorophenylphcnyl ether 10 u µg/l NBCJl I 

EFF023 06122102 1:30:00 PM I 00-01-6 4-Nitroaniline. 50 u µg/l NBCJl I 

EPF023 06122102 l:30:00PM 100-02~1 4-Nitrophenol . 50 u µg/l NBCJll 

EFF023 06122102 1:30:00 PM 83-32-9 Acenaphthcne 10 u µgll NBCJl l 

EFF023 06/22/02 1:30:00 PM 208c96-8 Acenaphthylene IO µgll NBCJll 

EFF023 06122102 1:30:00 PM 120-12-7 Anthrnccne 10 µg/l NBCJll 

EFF023 06122102 l:3Q:OOPM 56-55-3 Benzo(a)anthracene 10 µg/l NBCJll 

EFF023 06/22/02 1:30:00 PM 50-32c8 Benzo(a)pyrene IO µg/l NBCHl 

EFF023 06/22/02 l:30:00PM 205·99-2 Benzo(b )t1tloranthene 10 {; µg/l NBCJll 

EFF023 06122/02 1:30:00 PM 191-24-2 Bcnzo(g,h,i)perylene 10 u µg/l NBCJll 

EFF023 06/22102 1:30:00PM . 207-08-9 Benzo(k)fluonmthene 10 u µg/I NBCJl I 

EFF023 06122102 1:30:00 PM 111"9 l-1 bis(2-Chloroethoxy)methane 10 u µgll NBCJII 

EFF023 06/22/02 1:30:00 PM 111-44-4 bis(2-Chloroethyl )ether 10 u µg/I NBCJll 

EFF023 06122102 1:30:00 PM U7-81·7 his(2"Ethylhcxyl)phthalate 10 u µgll . NBCJl l 

EFF023 06122102 1:30'.00.PM 85-68-7 .Butylbcnzylphthalate 10 u µg/I NBCJ!l 

EFF023 06/22/02 1:30:00 PM 86-74-8 Carbazole IO u µg/I NBC.Ill 
EFF023 06122102 1:30:00 PM 218-01-9 Chrysene 10 u µg/l NBCJl 1 

EFF023 06/22/02 1:30:00 PM 53-70-3 Dibenzo(a,h)anthracene 10 u pg/I NBCJll 



Storm Water Eftluent Analytical Data for the Cooper River 

SAMPLE m DA TE SA\IPLED TIME SAMPLED CAS NUMBER COMPOUND NAME RESULT VALIDAT£0N QUALIFIER UNITS SDG NUMBER 

EFf023 06/22/02 1:30:00 PM 132-64-9 Dibenzofuran 10 u µg/I NBCJI l 

EFF023 06/22/02 1:30:00 PM 84-66-2 Diethylphthalate !O ll µg/1 NBClll 

EFF023 06122102 1:30:00 PM 131,Jl-3 Dimethylphthalate 10 u µg/l NBCJll 

EFF023 06122102 1:30:00 PM 84c74-2 Di-n-butylphthalate 10 u µgll NBCJll 

EFF023 06122102 1:30:00 PM l 17-84-0 Di-n-octylphthalate 10 u µg/I NBCJJI 

EFF023 06122102 1:30:00 PM 206-44-0 Fluoranlhcne 10 u µg/I NBCJll 

EFf023 06122/02 1:30:00 PM 86-73-7 Fluorcnc 10 u µg/1 NBCJ1 I 

Eff023 06/22/02 1:30:00 PM 118-74-1 Hexacl1lorobenzene 10 u µg/I NBCJI l 

EFF023 06122102 1:30:00 PM 87-68-3 Hcxachlorohutadiene 10 u pg/I NBCJI 1 

EFF023 06/22/02 1:30:00 PM 77-47-4 Hexachlorocyclopentadiene TO u µg/I NBCJl I 

EFF023 06/22/02 1:30:00 PM 67-72-1 Hcxach lorocthanc 10 u pg/I NBCJll 

EFF023 06122102 l :30:00 Pl'vl 193-39-5 lndeno( 1,23-cd)pyrene 10 c pg/I NBCJll 

Eff023 06/22/02 1:30:00 PM 78-59-1 lsophorone 10 U µgll NBCJI I 

EFF023 06/22/02 1:30:00 PM 91-20-3 Naphthalene JO u µg/I NBCJll 

EFF023 06122102 1:30:00 PM 98-95-3 Nitrobcnzcne 10 u µg/I NBCJI l 

EFF023 06122102 1:30:00 PM 621-64-7 n-Nitrosodi-n-propylamine !O li µg/I NBCJll 

EFF023 06/22/02 1:30:00 PM 86-30-6 N-Nitrosodiphcnylamine 10 u µg/l NBCJll · 

EFF023 06/22/02 1:30:00 PM 87-86-5 Pentachlorophenol 50 u µg/l NBCJI I 

EfF023 06122102 I :30:00 Pf'vf 85-01-8 Phenantlm::nc IO u i1gll NBCJJ l 

EFF023 06122102 1:30:00 PM J 08-95-2 Phenol 10 u µg/l NBCJll 

EFF023 06/22/02 1:30:00 PM 129-1)()-0 Pyrene IO u µg/l NBCJll 

EFF023 06122102 1:30:00 PM 57-12-5 Cyanide.Total 10 u µg/I NBCJ!l 

EFHl24 06/18/02 ():55:00 A'v1 C- 1024'.' Salln1ly ' l. ppt i'<BCJ 10 -
EFF024 06/! 8102 9·'i'i:OO AM 7429-90-'i Aluminum 860 µg/l NBCJ 10 

EFF024 06/l 8i02 9:55:00 AM 7440-36-0 Antimony 3.9 ,ug/I NBCJ JO 

EFF024 06/18/02 9 55:00 A\1 7440-38-2 Arsenic 3.9 u uc,/I 
. "' NBCJIO 

EFF02.+ 06/J8/02 9:55:00 A\1 7440-39-3 Barium 16 pg/I NBC.110 

EFF024 06/18/02 9:55:00 A\1 7440-41-7 Beryllium 0.1 u pg/I NBCJIO 

EFF024 0()/ 18/02 9:55:00 A\1 7440-43-9 Cadmium 0.6 pg/l NBCJIO 

EFF024 06/18/02 9:55 00 A\1 7440-70-2 Calcium 6300 ~tg/l NBCJ 10 

EPF024 06/18/02 9:55:00 AM 7440-47-3 Chromium 8.2 µg/I NBCJ 10 

EFF024 06/18/02 9:55:00 AM 7440-48-4 Cobalt I. I pg/I NBCJIO 

Eff024 0(1/J 8/02 9:55:00 A~t 7440-50 8 Copper 160 pg/I :\BCJIO 

EFF024 06/ 18/0'.' 9 55:00 i\M 74::19-89-6 Iron 1900 NBCJ 10 

EFF024 06/ 18102 9:5'.i:OO A'vt 7439-92-1 Lead 20 pg/I NBCJ 10 

EFF024 06/ 18102 9 55:00 A'.\1 7439-95-4 Magne;,ium I JOO ,ug/I >IBCJ 10 

EFf024 06/18102 9 )):00 AM 74:19-96) Manganese 90 NBCJIO 

EFF024 06/ 18/02 95500AY1 7.:1.40-02-0 Nickel 55 pg/I NBCJ 10 

r :.r:Fo'.'4 06/ 18/0:' !J 'i'>.00 A'.\1 ,440-09 ~ Pnta,,iun° 1700 p~!I !\BCJIO 



Storm Water Effluent Anal~·tical Data for the Cooper IUver 

SA\:lPLE Ill DATE SA:\IPLED TIME SA:\1PLED CAS l\TMBER 
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RESULT VALIDATION QUALIFIEH UNITS SDG NUMBER 
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Storm Water Effluent Analytical Data for the Cooper l{iwr 

SAMPLE ID DATE SAMPLED TIME SA'\fPLED CAS '.'.1J~'IBER 

EFF024 

EFF024 

EFF024 

EFF024 

EFF024 

l .i·F024 

1 IT02..i 

iTFD:.'·l 

I FFll24 

EFHJ2-I 

I Fl 02.J 

ITF02-I 

EfT02-I 

EFF0'.:4 

EFF024 

EFF024 

r rr:o24 

l:IT02.J 

EFF024 

l-J-HJ24 

EFF024 

ErF024 

EFF024 

FFF024 

EFF024 

EFF024 

EFF024 

EFF024 

EFF024 

EFF024 

EH:024 

EFr;·o24 

EFF024 

EFF024 

EFF024 

[i:p()24 

Ef'T02-I 

06/18/02 

06118/02 

06/18/02 

06/18/02 

06/ l 8/02 

()(JI! 8/02 

Obi l S/(C 

Ori/ I SIO~ 

l)(l/ j 81(12 

! lb! I 81(L' 

06/ I 810 2 

06/ I 8/02 

()(,/ 18/02 

06/ 18/02 

()(i/ 18/02 

O(J/ 18/02 

O<il 18i02 

06/ 18/02 

06/ l 8102 

06118/02 

0(J/ l 8i02 

06/18/02 

()(i/ I 8/02 

06/18/02 

06/18/02 

06/ j 8/02 

06118/02 

06/ j 8/02 

06/18!02 

06/ 18101 

O<ii 18/02 

06/ 18/02 

()(if 18/02 

06118101 

06118!02 

()(iii 1' 10..: 

9 55 00 AM 

9:55:00 AM 

9:55:00 AM 

9 55:00 AM 

9'.i'iOO AM 

9·'i:i:OO AM 

q '' 00 .\\1 
,, 00 .\\! 

'1'~00.\\1 

'!:":" 00 A\1 

"'" ()(l \\l 
9 :") 00 A\1 

9 55 OU AM 

<J 55 00 A\1 

9:5'i:OO A\1 

9 'i5 00 A \1 

9:'i5:00 A\1 

9 55 00 :\M 

9:55 00 A\1 

9:5'':<l0 AM 

9:5500 AM 

9:5500 AM 

9:55 00 AM 

9:55:00 AM 

9:55:00 A\1 

9:55:00 AM 

9:55:00 AM 

9:55:00 A'.\1 

9:55:00 AM 

<) 55 00 AM 

C):55:00 AM 

9 'i5:00 AM 

9:55:00 AM 

9:55:00 Nvl 

'! "5 00 AM 

'JYiOO A\1 
lj .,, 00 \\1 

541-73-1 

106-46-7 

108-60· I 
95-95-4 

88-0b-2 

i 20-ii"-2 

(;()(, 20 ] 

5.'4 

9 l 

95-48-7 

88-74--1 
88- 7',_'; 

i Uti-44 c. 

9 I ·94-1 

99-U9- 2 

101-5.~-"\ 

59<'i0-7 

l 06-4 7-8 

7005-72-.1 

I00-01-6 

100-02-7 

83-32·9 

208-%-8 

120-12-7 

5(>-55-3 

.~0-32-8 

205-99-2 

191-24-2 

207-08-9 
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COMPOUND NAME 
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4-Ni lrophenol 

Accnaphihcnc 
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RESULT VALIDATH)~ QUALIFIER UNITS Sl>G NUMBER 

10 L: ~1g/I NBCJ 10 

I 0 l NBCJ I 0 

10 

10 

10 

iO 

I () 

l () 

-.o 
JO 

I 0 

'iO 

10 

10 

20 
-iO 

I 0 

10 

20 
10 

50 

50 

10 

10 

10 

10 

I 0 

10 

10 

10 

10 

10 

u 
ll 
[i 

'. « 

l 

l 

L 

l 

LI 

u 
LI 

L 
u 
u 
lJ 

u 
ll 

l 
1 · 
,. 
'-

I, 

ug/l 

~i g/I 

« 

I' gil 

po</i 

µg!! 

pf!/l 

µg/I 

pg/I 

µg/l 

µg/l 

µg/l 

µg/I 

pg/I 

pg/I 

pg/I 

pg/I 

pg/I 

pg/! 

µg/! 

p 

NBCJlO 

NBCJ 10 

Nl3CJIO 

NBCJJO 

'-13C.l Ill 

'\;BCl!I! 

., fl( Ji 0 

'\RCIHI 

r\HCJ 10 

'\fWJ 10 

NBCJIO 

NRCJ 10 

"113CJIO 

!\iBCJJO 

'\8CJ 10 

N8CJ 10 

NFIC.110 

"113CJ 10 

NBCJ 10 

:\BCJIO 

NBCJ 10 

NBCJIO 

NBC.I 10 

NBCJIO 

NBCJ 10 

NBCJ 10 

:\BCJ 10 

NBC.I 10 

'\BCJ 10 

NBCJ 10 

NBCJIO 

NBCJ 10 

NBCJ 10 

NBCJIO 



Storm Water Effluent Analytical Data for the Cooper River 

SAMPLE ID DATE SA:\1PLIW TIME SA:\IPLED CAS NUMRF.R 
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RESCLT VALmA TION QCALiflER UNITS SDG l\lJMHER 
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Slorm Water Effluent Anal~·tical Data for the Cooper Ri\'cr 

SAMPLE ID DATE SAMPIJm 1Tvm SAMPLED CAS Nl:\tnER COMPOUND NAl\fE RESULT VAl.IIM.TION QUALIFIER U~ITS SDG NUMBER 

EFF025 07115102 8:00:00 PM 7439-95-4 Magnesium 1800 µg/l NBCJ13 

EFF025 07/15/02 8:00:00 PM 7439-96-5 Manganese 80 µg/l NBCJ13 

EFF025 07115/02 8:00:00 PM 7440-02-0 Nickel LS u µg/I NBCJL3 

EFF025 07!l5/02 8:00:00PM 7440-09-7 Potassium 1300 µg/I NBCJl3 

EFF025 07/15/02 8:00:00PM 7782-49~2 Selenium 3.J lJ µg/l NBCJ13 

EFF025 07/15/02 8:00:00PM 7440-22"4 Silver 1.4 lJ µg/I l\BCJI3 

EFF025 07115102 8:00:00 PM 7440-23-5 Sodium 14000 µg/I NBCJl3 

EFF025 07/15/02 8:00:00 PM 7440-28-0 111allium 6.2 u µg/I NBCJ13 

EFF025 07/ 15/02 8:00:00 PM 7440-31-5 Tin 3.8 J µg/l NBCJJ3 

EFF025 07/ 15/02 8:00:00 PM 7440-62-2 Vanadium 5.8 1 µg/l NBCJIJ 

EFF025 07/ 15/02 8:00:00 PM 7440-66-6 Zinc 100 NBCJJ3 

EFF025 07115/02 8:00:00 PM 7439-97-6 Mercury 0.1 lJ µg/I NBCJl3 

EFF025 07/15/02 8:00:00PM 72-54-8 4.4'-DDD 0.1 lJ µg/I NBCJ13 

EFF025 . 07/15/02 8:00:00PM 72-55-9 4,4'-DDE 0.1 u µgfl NBC113 

EFF025 07/15/02 8:00:00 PM 50-29-3 4,4'-DDT 0.1 u µgfl '.\BCJl3 

EFF025 07115/02 8:00:00 PM 309-00-2 Aldrin 0.05 u µg/l NBCJl3 

EFF025 07/\ 5/02 8:00:00PM 319-84-6 alpha-BHC 0.05 u µg/l NBCJ13 

EFF025 07115/02 8:00:00PM 5103-719 alpha-Chlordane 0.05 u µgll NBCJl3 

EFP025 07115/02 8:00:00PM 319-85-7 beta-BHC 0.05 lJ pg/I NBCJ13 

EFF025 07/15/02 8:00:00 PM 57-74-9 Chlordane (technical) 0.5 t: µg/I NBCJI3 

EFF025 07/15/02 8:00:00 PM 319-86-8 delta-BHC 0.05 1: µg/l NBCJl3 

EFF025 07/15/02 8:00:00 PM 60-57-1 Dieldrin 0.1 u µgfl NBCJ13 

EFF025 07/15/02 8:00:00 PM 959-98-8 Endosulfan I 0.05 u µg/l NBCJ13 

EFF025 07115102 8:00:00 PM 33213-65c9 Endosulfan ll 0.1 u µg/l NBCJ13 

EFF025 07115102 8:00:00 PM !031-07-8 Endosulfan sulfate 0.1 u µg/l NBCJ13 

EFF025 07115102 8:00:00 PM 72-20-8 Endrin 0.1 u µg/l NBCJ13 

EFF025 .. 07/15/02 8:00:00PM 7421-93-4 Endrin aldehyde 0.1 u µg/l NBCJl3 

EFF025 07/15/02 8:00:00 PM 53494-70-5 Endrin ketone O.l u µg!I NBCH3 

EFF025 07/15/02 8:00:00PM 58-89-9 gamma-BHC(Linda11e) 0.05 u µg/l NBCJ13 

EFF025 07115/02 S:OO:OOPM 5103-74~2 ganuna-Chlordane 0.05 u µg/l NBCJ13 

EFF025 07115102 8:00:00PM 76-44-8 .Heptachlor 0.05 u µg/l NBCJ13 

EFF025 07/ l 5/02 8:00:00 PM 1024-57-3 Heptachlor epoxide 0.05 u µg/l NBCJl3 

EFF025 07115102 8:00:00 PM 72-43-5 Methoxychlor 0.5 u µgfl NBCJ13 

EFF025 07115102 8:00:00 PM 8001-35-2 Toxaphene 5 u µgfl NBCJ13 

EFF025 07115102 S:OO:OOPM 12674-11-2 Aroclor-1016 u µg/l NBCJl3 

EFF025 07/15/02 8:00:00 PM 11104-28:2 Aroclor-1221 2 u µg/l NBCJl3 

EFF025 07/15/02 8:00:00 P~1 11141-16,5 Aroclor~ I 232 1 u µg/l NBCJ13 

EFF025 07/15/02 8:00:00 PM 53469-21-9 Aroclor-1242 lJ µg/I NBCJ13 

EFF025 07115/02 8:00:00 PM 12672-29-6 Aroclor-1248 u µg/I NBCJ13 



Storm Water Eflluent Analytical Data fur the Cooper River 

SAMPLE ID DA TE SAMPLED TIME SAMPLED CAS NUMBER COMPOUND NAME RESULT VALIDATION QUALIFIER UNITS SDG NUMirER 

EFF025 07/15/02 8:00:00 PM l I097-69-I Aroclor-1254 l u µg/l NBCJl3 

EFF025 07/15/02 8:00:00 PM I I096-82-5 Aroclor-1260 u µg/l NBCJJ3 

EFF025 07115/02 8:00:00PM 120-82-1 1,2,4-Trichlorohem:ene 10 u µg/I NBCJ13 

EFF025 07115102 8:00:00 PM 95c50-'l l,2-Dichlorobenzene IO u • µgll NBCJJ3 

EFF025 07/15/02 8:00:00PM 541-73-1 1,3-Dichlorobcnzene IO u µg/I NBCJ13 

EFF025 07115/02 8:00:00PM 106-46-7 l ,4-Diehl orobenzene JO u µgll NBCJ13 

2,2'-0xybis(l-chloropropane) 
EFF025 07115102 8:00:00 PM 108-60-1 lbi~(2-Chloroisopropyl)elher] 10 u µg/1 NBCJ 13 

EFF025 07115/02 8:00:00 PM £>5-95-4 2,4,5-Trichlorophenol IO u µg/I NBCJJ3 

F.FF025 07115/02 8:00:00 PM 88-06-2 2,4,6-Trichlorophenol lO l: µgit NBCJl3 

Eff025 07115102 8:00:00 PM 120-83-2 2,4-Dichlorophcnol 10 u ~1g/l NBCJl3 

EFF025 07/15/02 8:00:00PM 105-67-9 2,4-Dimcthylphcnol 10 u ~lg/l NBCJ13 

EFF025 07/15/02 8:00:00 PM 51-28-5 2.4-Dinitrophenol 50 u µg/I NBCJJ3 

EFF025 07115/02 8:00:00 PM 121-14-2 2,4-Dinitrotoluene IO u µg/I NBCJl3 

EFF025 07115/02 8:00:00 PM 606-20-2 2,6-Dinitrotoluene 10 u µg/I NBCJ13 

EFF025 07/15/02 8:00:00 PM 91-58-7 2-Chloronaphlhalene IO u µg/l NBCJl3 

EFF025 07/J 5/02 8:00:00 PM 95-57-8 2-Chlorophcnol 10 u µg/I NBCJ13 

EFF025 07/15/02 8:00:00 PM 534-52-1 2-Methyl-4,6-dirtitrophcno! 50 u µgll NBCJ13 

EFF025 07/15/02 8:00:00PM 91-57-6 2-Methylnaphthakne 10 t: µg/l NBCJ13 

EFF025 07115/02 8:00:00 PM 95-48-7 2-Mcthylphenol ( o-Cresol) 10 u µg/I NBCJl3 

EFF025 07115/02 8:00:00 PM 88-74-4 2-Nitroaniline 50 lJ µg/I NBCJ13 

EFF025 07/15/02 8:00:00PM 88-75-5 2-Nitrophenol 10 u µg/l NBCJ13 

3&4-Methylphenol (m&p-
EFF025 07115/02 8:00:00PM l06-44c5 cresol) 10 u µgll NBCJl3 

EFF025 07/15/02 8:00:00PM 91-94-1 3,3'-Dichlorobenzidine 20 u µg/l NBCJ13 

EFF025 07/15/02 8:00:00PM 99-09-2 3cNitroanilinc 50 lJ µg/l NBCJ13 

EFF025 07/15/02 8:00:00 PM 101'55-3 4-Bromophenylphenyl ether lO u µgll NBCJI3 

EFF025 07115/02 8:00:00 PM 59-50-7 4cChloro-3-methylpheno1 10 lJ µgit NBCJI3 
EFF025 . 01115102 8:00:00 PM 106-47.-8 . 4-Chloroaniline 20 u µgll NBCJl3 

EFF025 07/15/02 8:00:00PM 7005c72-3 4°.Chlorophenylphen yl ·ether IO u µgll NBCJ13 

EFF025 07115/02 8:00:00 PM 100-01-6 4-Nitroaniline 50 u µg/l NBCJ13 

EFF025 07/15/02 8:00:00 PM 100-02-7 4-Nitrophenol 50 u µgll NBCJlJ 

EFF025 07/15/02 8:00:00PM 83-32-9 Acenaphthene 10 u µgll NBCJI3 

EFF025 07/15102 8:00:00 PM 208-96c8 Acenaphthylene 10 u µg/l NBCJl3 

EFF025 07115/02 8:00:00 PM J20-12c7 Anthraccnc 10 u µgtl NBCJ13 

EFF025 07/15/02 8:00:00 PM 56-55-3 Benzo(a)anthracene 10 u µg/1 NBCJ13 

EFF025 07115102 8:00:00 PM 50-32-8 Benzo(a)pyrene IO u µg/I NBCJ13 

EFF025 07115102 8:00:00 PM 205-99.-2 Benzo(b )fluoranthene 10 u µg/l NBCJ13 

EFF025 07115/02 S:OO:OOPM 191"24-2 Bcnzo(g,h.i)pcrylcnc 10 u µg/l NBCJ13 



Storm Water Effluent Analytical Data for the Cooper River 

SAMPLE ID DATE SAMPLED TI\1E SAMPLED CAS NU:\IBER COxfl'OUND NAME RESULT VALIDATION QUALIFlER L":-.IITS SDG Nl!MBEI{ 

EFF025 07!15/02 8:00:00 PM 207-08-9 Benzo(k)fluoramhene 10 lJ µg/l NBCJ13 
EFF025 07/15/02 8:00:00PM l l l-91-1 bis(2-Chloroethoxy)methane 10 u µg/I NBCJ13 

EFF025 07/15/02 8:00:00PM 111-44-4 bis(2-Chlorocthyl)ethcr JO u µg/I NBCJl3 

EFF025 07/15/02 8:00:00PM 117-81-7 bis(2-Ethylhexyl)philialate 10 u µg/l NBCJl3 
EFF025 01115102 8:00:00PM 85-68-7 Bulylbenzylphthalate 10 Li µg/l NBCJ13 

EFf 025 07/15/02 8:00:00 PM 86-74-8 Carbazole lO u µgit NBCJl3 
EFF025 07/15/02 8:00:00 PM 218-01-9 Chrysene JO u µg/l NBCJ13 
EFF025 07/J 5102 8:00:00 PM 5:<-70-3 Dibenzo(a,h)anthracene 10 u µgll NBCJ13 
EFF025 07115/02 8:00:00 PM l'.l2-64-9 Dibenzofuran IO u µg/I NBCJ13 
EFF025 07/15/02 8:00:00 PM 84-66-2 Diethylphilialate 10 u µg/I NBCJl3 
EFF025 07115/02 8:00:00 PM 131-11-3 Di mcthylphthal ate 10 u µg/I NBCJJ3 
EFF025 07115/02 8:00:00 PM 84-74-2 Di-n-butylphlhalate 10 u ~lg/I NBCJl3 
EFF025 07/15/02 S:OO:OOPM 117-84-0 Di-n-octylphthalate JO u µg/I NBCJJ3 
EFF025 07/15/02 8:00:00PM 206-44-0 Fluornnthene 10 t: µg/I NBCJ13 
EFF025 07/15/02 8:00:00 PM 86-73-7 Fluorcnc 10 u µg/l NBCJ13 
EFF025 07115102 8:00:00 PM 118-74- l Hexachlorohenzene 10 u µg/l NBCJl3 
EFF025 07/15/02 8:00:00 PM 87-68-3 Hexachlorobutadiene 10 u µg/l NBCJl3 
EFF025 07/15/02 8:00:00 PM 77-47-4 Hexachlorocyclopentadlene 10 u µg/I NBCJ13 
EFF025 07/15/02 8:00:00PM 67-72-1 Hcxachloroethane 10 u itg/I NBCJ13 
EFF025 07115/02 8:00:00 PM 193-39-5 lndeno( 1,2.3-ctl)pyrene JO u µg/1 NBCJJ3 
EFF025 07115102 8:00:00PM 78-59-1 Jsophorone 10 u µg/l NBC.113 
EFF025 07/15/02 8:00:00 PM 91-20-3 Naphthalene 10 u µg/I NBCJ13 
EFF025 07/15/02 8:00:00 PM 98-95-3 Nitrobenzene 10 u µg/I NBCJl3 

EFF025. 07115102 8:00:00PM 621-64-7 n-Nitrosodi-n-propylamine 10 u µg/l NBCJl3 
EFF025 07/15/02 8:00:00 PM 86-30-6 1\-Nitrosodiphenylarnine 10 u µ.g/l NBCJJ3 
EFF025 07115/02 8:00:00 PM 87-86-5 Pentachlorophenol 50 u µg/l NBCJ13 

EFF025 07/15/02 8:00:00PM 85-01-8 Phenanlhrcnc 10 u µg/l NBCJ13 
EFF025 07/15102 8:00:00PM 108-95-2 Phenol 10 u µg/l NBCJl3 
EFF025 07115102 8:00:00 PM 129-00cO Pyrene IO u µg/I Nl3CJ13 
EFF025 07/15/02 8:00:00 PM 57-12~5 Cyanide. Total lO u µg/I NBCJ13 
EFF026 06/22/02 i: 15:00 PM E-!0242 Salinity 2 lJ ppt NBCJl l 
EFF026 OCi/22/02 1:15:00PM 7429-90-5 Aluminum 430 NBCJll 
1:FF026 06/22/02 l:l<\:00 PM 7440-36-0 A 11ti mony 3.9 L pg/I NBCJI I 
EFF02Ci 06122102 I: I :'i:OO Pl\1 7440-38-2 Arsenic 3.9 l ! pg/I NBCJI 1 
EFF026 06122102 1:15:00 PM 7440-.19-3 Barium 4.8 pg/l f\BCJ 11 
EFF026 06122/02 I: 15:00 PM 7440-41-7 Bcryll1um 0.1 LI u ''/I .c NBCJI I 
EH026 06/22/02 1500 PM 7440-43-9 Cadmium 06 u pg/I NBCJll 
l'FF026 06/22i02 15:00 PM 7.+40-70-2 Calcium 5600 NBClll 
i~l'i 02(1 06!22i02 1 15 00 l''v1 7440--P-' ChnH11iun1 !.8 \: BCJ ! I 



Slorm Water Eftluent Analytical Data !'or the Cooper Rh·er 

SAMPLE ID DATE SA!\IPLED TIME SA.\H•LED CAS NC:\IBER 
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EFr026 
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EFF02(i 
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Eff026 

EFF026 
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EFF026 
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EFF026 
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06122/02 
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0(1/:' '.'/f(' 

011/'"/() '• 
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O(i/:'210' 
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06/22/02 

06/22/02 
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06/22/02 
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06/22/02 

06/22/02 
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06/22/02 
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06/22/02 

06/22/02 

06122/02 

06/22/02 

06/22102 

06/22102 

I: 15:00 P.\1 

J: 15 00 PM 

I: 15 00 P.\1 

1:15:00 PM 

15:00 PM 

l5:00 PM 

! 1:'00 PM 
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1">00 PM 
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1.15:00 PM 

:1500 PM 

:15:00 PM 

l: 15:00 PM 
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·I :'i:OO P:Vl 

I~ 00 P\1 

7440-48-4 

7440-50-8 
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7439-92-1 
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7439-96-5 
7 +40-02-0 

~ 4-rn-O<J 

::x.'-4'! ' 

c44() 2.'--1 

; .uo 1 
'· 

'440 ?8 (l 

7440 ; I 

"!+40-62 ::' 
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7+39 97-(1 
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'i0-::'9-.1 

~()')-00-~ 

3 19-8+-6 

"lo:I 71-9 

.WJ8'.i 7 

57-749 

J 19-86-8 

60-57-1 

959-98-8 

33213-65-9 

1011078 

72-20-8 

7421-93-4 

53494-70-5 

58-89-9 

:'I0'.'1-74 2 
7(1-44-8 

1024-57-_1 

72-43-S 

800! :<5-::: 

CO\H'OljJ\"D NAME 

Cohall 

Copper 

Iron 

Lead 
Magnesium 

Manganc;;..c 

Nickel 

P1:t;1'\Ul1-

')c i Clllll Ill 

'>1h-c1 

n1all i1rn

r1n 

\·anad1urr 

Zmc 

Mercmy 

4,4'-DDD 

4.4'-f)f)f: 

4.4 -DDT 

·\Id rm 

alpha-BHC 

:11 rha-( 'h lordane 

het::i-BllC 

Chlordane (technical) 

delta-BHC 

Dieldrin 

Endosulfan I 

Endosulfan fl 

Fmlosu I fan s u I fate 

Endrin 

Endrin aldehyde 

Entlrin ketone 

g;mm1a-Bl!C (Lindane) 

).'a11m1a-Chlordane 

H~plachlor 

I leptachlor cpoxidc 

Mcthoxych]or 

Toxaphene 
\rnclnr 101('~ 

RESL!LT VALIDATIO~ QUALIFIER UNITS SDG NUMBER 

0.7 U pg/I NBCJ 11 

9.2 1'.'BCJI I 

'i60 NBCJ l l 
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o o.c; 
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Storm Water Effluent Analylical Data for the Cooper River 

SAMPLE II> DATE SAMPLED TIME SA\1PLED CAS 1\1.JMBER COMPOUND NAME RESULT VALIDA TIO'.\ QUALIFIER CNITS SDG NUMBER 

EFF02<i 06122102 15 00 PM 11104-28-2 Arnclor-1221 7 u NBCJI I 

El-'F026 06/22/02 15 00 PM I 1141- l 6-5 Arnclor-1232 l µg/I :\BCJ 11 

EFF026 06/22102 I: 15:00 PM 53469-21-9 Aroclor-1242 l µg/I NBCll I 

Eff026 06/22/01 ·J5:00PM 12672-29-6 Aroclt)f- J 248 ll µg/l NBC.II I 

EFF026 06/22/02 15 00 PM I I 097-69- l Aroclor-1254 u pg/I NBCJI I 

EFF02(1 06/22/02 l'iOOPM 110%-82-'.' Aroclor- 1260 u pg/I NBCJ 11 

Hl-+026 06/22/0:.' J.'-\.00 PM I 2U-~2 I I .2.4-Tnchiorohcnzcn,: i (j l NBCJI I 

u 1·02<> Ot>/ 22/U.' i ~ UO P\1 q . ..:_ -';\) i ' I )1clllt 1111h,·11/Lll< I n \ llCI I I --

I f-T11_::'(1 n(l/2_/U:'. 00 P\i ', j i ;, i )h-ilit 'f \ lhl'llh'lh 
' " ''Dr"! I I 

"l )\, J J 

ITHl.'« iJl1i22ffJ' i)O P\1 l ()(14(1 - '4-D1d1!1ll1<hc•n1c1k 'I' \HCI\ 

Oxyh1'1 I 
I HO~<' il(>i .'.'/(I: : ' l)IJ l'\1 :0\ (1(1 "'"' < ·111,1r"""J1ll)ji\ [ i,'ti«" ~ I ' "iH<. ! ' • 

l.1'1'026 ()()/22102 I 'i 00 P\'I 9'i-9_<i-.+ 2 .-+. "i--T r 1 cll I nrnphc1l\ 11 I 0 I [i ,l'./! NBC.Ill 

I cl T026 ()(J/22l02 I :':00 PM i'\8-06 2 2.4.6-Tnchllirophen,ll I () l \'flCJ 11 

EFP026 06/22/0.:1. . l 'i 00 P\'1 120-S~-2 2,4-DiLI 1lurLiphe111ll I 0 l NBCJ 11 

EFF026 06/22/02 I '> 00 P'.\1 105 67-9 2.4-Dirncthylphcnol I 0 u NBCJI l 

l:FF026 06122/02 l'i 00 PM ') 1-28-i 2.4-Dimtruphcnol 'i() l ugn \'BCJ 11 

l:IT02<i 06122/02 Ii 00 PM 121 l-+-2 2.4-Dinnrntolucnc I 0 l µt:/l NBCJI I 

FFF(['(i ()(J/22/02 1500 PM 606-20-2 2.6-Dinitmtolucnc 10 l µg/I NBCJ I! 

EFF02t• 0(>/22/02 l5:0U PM 91-58 2-('hli irunaphthalcnc iU l "I t'-/1 \'BCJ 11 

EFF026 06/22/02 . 15 00 PM 95-57-8 2-Chlorophenol 10 l' NI3CJ 11 

EFF026 06/22/02 ·Ii 00 PM 5::>4-'i2- I 2 -'v1cth yl--+ ,6-dim trophc 11u I so L: :\BCJll 

HFF026 06122102 1500 PM 91-57-6 2-MethyJnaphthaJcnc 10 l pg/I '\BCJ l I 

EFF026 06122/02 I •l'i:OOPM 95-48-7 ::'-Methyl phenol ( o-Cresol) 10 l' ~qdl NI3CJ 11 

EFF026 06/22/02 I: 5:00 PM 88-74-4 2-\'itroaniline _'i() l' pg/I NBCJ 11 

EFF026 06/22/02 I: 5:00 PM 88-75-5 2-Nitrophe110l 10 u pg/I NBCJI l 

3&4-Mcthylphenol (m&p-
EFF026 06/22/02 ·15:00 PM I 06-44-5 cn~sol) 10 u µg/l NBCJll 

EFl-026 06/22/02 I• 15:00 PM 9 l-94-1 3.3'-Dichlorobcnzidinc 20 u pg/I \iBCJ I l 

Eff026 06/22/02 I· 15 00 P'v1 99-09-2 3-Nitmaniline 'iO u µg/I NBCJI I 

Eff026 06/22/02 15 00 P:vt 101-55-3 4-Bmmophenylphenyl ether 10 ll pg/I NI3CJ I l 

EFF026 06/22/02 I: 15 00 P\1 59-50-7 4-Chloro-3-methylphenol 10 ll NBCJI l 

EFr02(l 06/22/02 I. 15:00P\1 I 0(1-47-8 4-Chloroanilinc 20 l'. pg/I NBCJI I 

Eff026 06/22/02 1500 PM 7005-72-_'\ 4-Chlorophcnylphcnyl ether 10 \!BCJ 11 

EPr026 06/22/02 : l"i:OO PM I 00-01-6 4-N i trnan i I me 50 u pg/I t-;BCJI I 

EFF026 06/22102 _l:HJO PM 100-02-7 4-f\;itrnphcnol )() u µg/I '.\BCJ I I 

EFF026 06122102 . l"i:OO PM 83-32-9 Accnaphthene 10 LT NBCJI I 
l-Yr02(1 06/22!02 15 00 PM 208-% 8 AL'enaphthylcnc 10 l' pg/I i\BCJ 11 

IJT026 ()()/:' 21(!:' !5 00 PM 120 12 :\nthraccn,_· I 0 i'-.iBCJ 11 



Storm Water Efnuent Analytical Data for the Cooper River 

SAMPLE ID DA TE SAMPLED TIME SAMPLED CAS NUMBER 
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Storm \'\later Effluent Anal:'tical Data for the Cooper River 

SAMPLE ID DA TE SAMPLED TIME SAMPLED CAS~MBER COMPOV:\"I> NAME RESVLT VALIDATION QUALIFIER UNITS SDG NUMBER 

EFF027 06/22/02 1:24:00 PM 7440-41-7 Beryllium 0.1 c µg/l NBCJI 1 
EFF027 06/22/02 1:24:00 PM 7440c43-9 Cadmium 0.6 u µg/l NBCJI I 
EFF027 06122102 1:24:00.PM 7440~70-2 Calcium 2200 µgll NBCJJ l 
EFF027 06/22102 1:24:00 PM 7440-47-3 Chromium 0.9 u µg/I NBCJll 
EFF027 06/22/02 1:24:00 PM 7440-48-4 Cobalt 0.7 r µg/I NBCJI I 
EFF027 06/22/02 1:24:00 PM 7440-50-8 Copper 20 µg/l NBCJll 
EFF027 06/22/02 1:24:00 PM 7439-89-6 Iron 54 µg/l NBCJl 1 
EFF027 06/22/02 1:24:00 PM 7439-92-1 Lead 2.5 u µg/I NBCJI 1 
EFF027 06/22/02 1:24:00 PM 7439-95-4 Magnesium 170 J µg/l NBCJll 
EFF027 06/22/02 1:24:00 PM 7439-96-5 Manganese 2.4 J µg/l NBCJl l 
EFF027 06/22/02 l :24:00 P.\1 7440·02-0 Nickel 1.7 c µg/l NBCJll 
EFF027 06/22/02 1:24:00 PM 7440-09-7 Potassium 320 1 µg/l NBCJll 
EFF027 06/22/02 1:24:00 PM 7782-49-2 Selenium 3.3 IJ µg/I NBCJ1 l 
EFF027 06/22/02 1:24:00 PM 7440-22-4 Silver 0.5 u µg/l NBCJ 11 
EFF027 06/22/02 1:24:00 PM 7440-23-5 Sodium 1300 µg/I NBCJll 
EFF027 06/22/02 1:24:00 PM 7440-28-0 Thallium 5.1 u µ.g/l NBCJI l 
EFF027 06/22/02 1:24:00 PM 7440-31-5 Tin 4.5 lJ µg/l NBCJl I 
EFF027 06/22/02 1:24:00 PM 7440-62-2 Vanadium 1.3 J µg/l NBCJll 
EFF027 06122102 1:24:00 PM 7440-66-6 Zinc 34 µg/I NBCJll 
EFF027 06122102 1:24:00PM 7439-97-6 Mercury 0.1 u µg/1 NBCJll 
EFF027 06/22/02 1:24:00PM 72-54-8 4,4'-0DD O.l u µgll NBCJll 
EFF027 06122102 1:24:00 PM 72-55-9 4,4'-DDE 0.1 u µg/I. NBCJll 
EFF027 06/22/02 1:24:00PM 50-29-3 4,4'-DDT 0.1 u µgll NBCJ11 
EFF027 06/22/02 1:24:00 PM 309-00-2 Aldrin 0.05 u µgll NBCJ 11 
EFF027 06/22/02 1:24:00PM 319c84-6 alpha-BHC 0.05 u µg/l NBCJll 
EFF027 06/22/02 1:24:00 PM 5103-71-9 alpha-Chlordane 0.05 u µg/l NBCJll 
EFF027 06122102 1:24:00 PM 319-85-7 bctacBHC 0.05 u µg/l NBCJII 
EFF027 06122102 1:24:00PM 57-74-9 Chkm:lane (technical) 0.5 u µg/l NBCJH 
EFF027 06/22/02 1:24:00 PM 3 i 9-86c8 delta-BHC 0.05 u µg/l NBCJll 
EFF027 06122102 1:24:00PM 60-57-1 Dieldrin 0.1 u µgll .NBCJll 
EFF027 06/22/02 1:24:00PM 959-98-8 Errdosulfan I 0.05 u µg/l NBCJll 
EFF027 06122/02 1:24:00 PM 33213-65-9 Endosulfan II 0. I u µg/I . NBCJll 
EFF027 06/22/02 1:24:00 PM 1031-07-8 Endosulfan sulfate 0.1 u µg/1 NBCJU 
EFF027 06122102 1:24:00PM 72-20-8 Endrin 0.1 l.' µg/l NBCJl I 
EFF027 06/22/02 1:24:00PM 7421-93-4 Endrin aldehyde 0.1 u . µg/I NBCJll 
EFF027 06122102 1:24:00PM 53494-70c5 Endrin ketone 0.1 u µg/I N.BCJU 
EFF027 06/22102 1:24:00 PM 58-89-9 gamma-BHC(Lindanc) 0.05 u µg/l NBCJll 
EFF027 06/22/02 1:24:00 P:'vl 5103-74-2 gamma-Chlordane 0.05 u µg/l NBCJI l 
EFF027 06/22/02 1:24:00 PM 76-44-8 Heptachlor 0.05 u µg/l NBCJI l 



Storm Water Efnuent Analytical Data for the Cooper River 

SAMPLE ID DATE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT VALIDATION QUALWIER UNITS SDG NlJMBER 

EFF027 06/22/02 1:24:00 PM 1024-57-3 Heptachlor epoxide 0.05 u µg/l NBCJll 

EFF027 O<J/22/02 1:24:00.PM 72~43.5 Methoxychlor 0.5 u µg/l NBCJll 

EFF027 06122102 1:24:00 PM 800H5-2 Toxaphene 5 u µg/1 NBCJl I 

EFF027 O<Jt.22102 1:24:00 PM 12674~11-2 Aroclor-1016 u µgll NBCJll 

EFF027 O<J/22/02 1:24:00 PM 11104-28-2 Aroclor-1221 2 u µgll NBCJll 

EFF027 06/22/02 1:24:00PM 11141-16-5 Aroclor-1232 l.] µgll NBCJl 1 

EFF027 06/22/02 1:24:00 PM 53469-21-9 Aroclor-1242 u µg/l NBCJl l 

EFF027 06/22/02 1:24:00 PM 12672-29-6 Aroclor-1248 L µg/I NBCJ l l 

EFF027 06122102 1:24:00 PM 11097-69-1 Aroclor-1254 l' µg/I NBCJI I 

EFF027 06/22/02 1:24:00 PM I 1096-82-5 Aroclor-1260 u µg/I NBCJI I 

EFF027 06/22/02 1:24:00 PM 120-82-1 I ,2A-Trirhlorobenzene lO ll ~lg/I NBCJI I 

EFF027 06/22/02 1 :24:00 P:V1 95-50-1 1,2-Dichlorobenzene IO u µg/I NBCJII 

EFF027 06/22/02 1:24:00 PM 541-73-l 1,3-Dichlorobcnzcne 10 u µgll NBCJll 

EFF027 06/22/02 1:24:00 PM 106-46-7 1,4-Dichlorobenzene IO u µg/I NBCJl I 

2,2'-0xybis( 1-chloropropane) 
EFF027 06/22/02 1:24:00 PM 108-60-J [bis(2-Chloroisopropyl)ether] 10 u µg/I NBCJ I I 

EFF027 O<J/22102 1:24:00 PM 95-95-4 2,4,5-Trichlorophenol 10 lJ µg/I NBCJll 

Eff027 06/22/02 1:24:00 PM 88-06-2 2,4,6-Triehlorophenol IO u µg/l NBCJJ I 

EFF027 06/22/02 1:24:00 PM 120-83-2 2,4-Dichlorophenol lO u µg/l NBCJll 

EFF027 06/22/02 !:24:00 PM 105-67-9 2,4-Dimethyl phenol IO u µg/l NBCJll 

EFF027 O<J/22/02 1:24:00PM 51-28-5 2,4-Dinitrophenol 50 u µgll NBCJ!l 

EFF027 06122102 1:24:00PM 121-14-2 2,4-Dinitrotoluene JO u µg/I NBCJ 11 

EFF027 06/22/02 1:24:00 PM 606-20-2 2,6-Dinitrotolucnc 10 u µgll NBCJII 

EFF027 06/22102 l:24:00PM 91-58~7 2-Chloronaphthalene 10 u µg/I NBCJll 

EFF027 06/22/02 1:24:00PM 95-57-8 2-Chlorophenol lO u µgll NBCJl I 

EFF027 06122102 1:24:00PM 534-52-1 2-Methyl-4,6-dinitrophcnol 50 u µgll NBCJll 

EFF027 O<J/22/02 J:24:00PM 91-57-6 2·Methylnaptithalene 10 u µg/I f'i"BCHl 

EFF027 06/22/02 1:24:00PM 95-48-7 2-Methylphenol (o-Cresol) 10 u µgll NBCJIJ 

EFF027 06/22/02 1:24:00 PM 88-74-4 2-Nitroaniline 50 ll µgll NBCJ11 

EFF027 06/22/02 1:24:00PM 88-75-5 2-Nitrophenol 10 u µg/I NBCJl I 
3&4-Methylphenol (rn&p-

EFF027 06122102 1:24:00 PM 106-44~5 cresol) 10 u µgll NBCJll 

EFF027 06/22/02 1:24:00 PM 91-94- I 3 ,3 '" Dichlorobenzidine 20 u µgll NBCJll 

EFF027 06/22/02 1:24:00 PM 99-09-2 3-Nitroaniline 50 u µg/I NBCJll 

EFF027 06/22102 1:24:00PM 101-55-3 4-Bromophenylphenyl ether 10 u µgll NBCJll 

EFF027 06/22/02 1:24:00PM 59-50-7 4-Chloro-3-methylphenol 10 u µg/I NBCJI I 
EFF027 O<J/22/02 1:24:00PM 106-47-8 4-Chloroaniline 20 u µg/l NBCJI 1 
EFF027 06122102 1'24:00 PM 7005-72"3 4-Chlorophenylphenyl ether 10 u µg/I NBCJll 
EFF027 06122/02 1:24:00 PM 100-01-6 4-Nitroaniline 50 u µg/l NBCJ! l 



Storm \Vater Ellluent Analytical Data for the Cooper River 

SAJVIl'LE ID DATE SAMPLED TIME SAMPLED MESULT VALIDATION UNITS sm; NUMBER 

EFF027 06/22/02 1:24:00 PM 100-02-7 4-Nitrophenol 50 µg/I 11 

EFF027 06122102 1:24:00 PM 83-32-9 Acenaphthene 10 u µg/I NBCJIJ 

EFF027 06/22/02 1:24:00 PM 208-96-8 Accnaphthylcne 10 u µg/l NBCJI 1 

EFF027 06122102 1:24:00PM 120-12-7 Anthracene 10 u µg/l NBCJl1 

EFF027 06122102 1:24:00 PM 56-55-3 Benzo( a)anth racene IO u µg/l NBCJll 

EFF027 06122102 1:24:00 P'.\1 50-32-8 Benzo(a)pyrene 10 u µg!l NBCJll 

EFF027 06/22/02 1:24:00 PM 205-99-2 Benzo(b )ftuoranthene 10 u µg/l NBCJl 1 

EFF027 06/22/02 1:24:00 PM 191-24-2 Bcnzo(g,h, i)perylene 10 c µg/I NBCJ 11 

EFF027 06122102 1:24:00PM 207-08-9 Benzo(k)flunranthene JO c µg/l NBCJI l 

EFF027 06122/02 1:24:00 PM 11 1-91-1 his(2-Chloroethoxy)mcthane IO c ~1g/1 NBCJl I 

EFF027 06/22/02 1:24:00 PM 111-44-4 bis(2-Chloroethyl)cthcr 10 u ~tg/l NI3CJ 11 

EFF027 06/22/02 1:24:00 PM 117-81-7 bis(2-Elhylhexyl)phthalate IO u µg/I NBCJI I 

EFF027 06/22/02 1:24:00PM 85-68-7 Butylbcnzylphthalate 10 u µg/l NBCJI I 

EFF027 06/22/02 1:24:00 PM 86-74-8 Carbazolc 10 u µg/I NBCJ! I 

EFF027 06/22/02 1:24:00 PM 218-01-9 Chryscnc 10 u µg/1 NBCJll 

EFF027 06122/02. 1:24:00 PM 53-70-3 Dibenzo( a, h )an thraccne 10 u µg/I NBCJI 1 

EFF027 06/22/02 1:24:00 PM 132-64-9 Dibenzofuran JO u µg/1 NBCJI I 

EFF027 06122102 1:24:00 PM 84-66-2 Diethylphthalate 10 u µg/I NBCJll 

EFF027 06/22/02 1:24:00 PM 131-11-3 Dimethylphthalate 10 u µg/I NBCJl I 

EFF027 06/22/02 1:24:00PM 84-74-2 Di-n-butylphthalatc 10 lJ µg/I NBCJll 

EFP027 06/22/02 1:24:00 PM 1 J7-84c0 Di c n-octyl phthalatc IO u µg/l NBCJll 

EFF027 06122102 1:24:00 PM 206-44-0 Fluoramhene 10 u µg/l NBCJtl 

EFF027 06/22/02 1:24:00 PM 86-73-7 Fluorene 10 u µg/I NBCJll 

EFF027 06/22/02 1:24:00 PM ll8c74-I Hexachlorobenzene JO u µgll NBCJll 

EFF027 06122102 1:24:00 PM 87-68-3 Hexachlorobutadiene lO u µg/l NBCJI 1 

EFF027 06/22102 1:24:00PM 77-47-4 Hexachlorocyclopentadicnc 10 u µg/1 NBCJU 

EFF027. 06122i02 f:24:00 PM 67-72-1 Rexach loroetlrnne lO u µg/l NBCJII 

EFF027 06!22/02 1:24:00PM 193-39-5 lndeno( 1,2,3-cd)pyrcne 10 lJ µgll NBCJll 

EFF'027 06!22102 1:24:00 PM 78-59-1. lsophornne JO L µg/l 1'>.'BCJI l 

EFF027 06!22/02 1:24:00PM 91-20-3 Naphthalene 10 u . µg/1 NBCJll 

EFF027 06122102 1:24:00 PM 98-95-3 .. Nitrobenzene 10 u µg/I NBCJl.l 

EFF027 06/22/02 1:24:00 PM 621-64-7 n- Nitrosodi-n-propy !amine 10 u µg/I NBCJU 

EFF027 06/22/02 1:24:00 PM 86-30-6 N-Nitrosodiphenylamine 10 u µg/l NBCJI I 

EFF027 06/22/02 1:24:00PM 87-86-5 Pentachlorophenol 50 u µg/1 NBCJll 

EFF027 06122/02 1:24:00 PM 85-01-8 Pbcnanthrene 10 u µg/1 NBCJU 

EFF027 06!22102 1:24:00PM 108~95-2 Phenol 10 u µg/l NBCJll 

EFF027 06/22/02 1:24:00.PM 129-00-0 Pyrene IO u µg/l NBCJII 

EFF027 06/22/02 1:24:00PM 57-12-5 Cyanide, Total lO u µg/I NBCJI 1 

EFr-028 06/i 8/0? 'l 2fHl0 A\1 F 10242 Salinil\ 16 ppt NBCllO 



Storm Water Effluent Analytical Data for the Cooper River 
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Storm Water F:ftlucnt Analytical Dala for the Cooper River 

SA\1PLE ID DATE SAMPLED TE\U: SA\1l'LEIJ CAS "-11JMBER 
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Storm Water Effluent Analytical Data for tlw Cooper River 

SAMPLE ID DATE SAMPLED TIME SAMPLED CAS l\lJMBER 
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Storm Water Eft1uent Analytical Data for the Cooper River 

SAMPLE ID DATE SAMPLED TIME SAMPLED CAS NUMBER COMPOUND NAME RESULT VALIDATION QUALIF'IER l:NITS SDG NUMBER 

EFF028 07/23/02 HIO:OO PM 87-86-5 Pcnlach loropher]() I 50 u µg/l NBCJl-1-

EFF028 07/23/02 3:00:00 PM 85-01-8 Phcnanthrcnc 10 u µg/I NBCJ 14 

EFF028 07/23/02 :HJO:OO PM !08-95-2 Phenol 10 u µg/l 'iBCJ 14 

EFF028 07/23/02 3:00:00 P\1 129-00-0 Pyrcnc 10 u µg/I NBCJ 14 

EFF028 07123102 3 00 00 P\1 :'7-l 2-5 Cyanide. Total lO l NBCl14 

EFF029 06/18/02 9:15:00 AM E-10242 Salinity 2 u ppt NBCJIO 

EFF029 06/18/02 9:10:00 AM 7429-90-5 Aluminum 2600 µg/l NBCJ JO 
EFF029 06/18/02 9:10:00 AM 7440-36-0 Antimony 3.9 u µg/I NBCJIO 

EFF029 06/18/02 9: l 0:(){} AM 7440-38-2 Arsenic 3.9 u µg/l NBCJlO 

EFF029 06/18/02 9: 10:00 AM 7440-39-3 Barium 18 µg/l NBCJ10 

EFF029 06/18/02 9:10:00 AM 7440-41-7 Beryllium 0.1 u µgll NBCJ10 

EFF029 06/18/02 9:l0:00 AM 7440-43-9 Cadmium 0.6 c µgll NBCJIO 

EFF029 06/18/02 9:10:00 AM 7440-70-2 Calcium 21000 µg/I NBCJlO 

EFF029 06118/02 9:10:00 AM 7440-47-3 Chromium 9.2 J µg/l NBCJlO 

EFF029 06/18/02 9:10:00 AM 7440-48-4 Cobalt J µg/1 NBCJ10 

EFF029 06/18/02 9: IO:OO AM 7440-50-8 Copper 25 µg/I NBCJIO 

EFF029 06/18/02 9:10:00 AM 7439-89~6 Iron 2900 µg/l NBCJlO 

EFF029 06/18/02 9:10:00 AM 7439-92-1 Lead 26 µg/l NBCJIO 

EFF029 06/18/02 9:10:00 AM 7439-95-4 Magnesium 9700 µg/l NBCJIO 

EFF029 06/18/02 9:10:00AM 7439-96-5 Manganese 66 µgit NBCJIO 

EFF029 06/18/02 9:10:00 AM 7440-02-0 Nickel 3.5 J µg/l NBCJ10 

EFF029 06118/02 9:10:00 AM 7440-09-7 Potassium 4100 µg/1 NBCJJO 

EFF029 06/18/02 9:10:00 AM 7782-49-2 Selenium 3.3 UJ µg!I NBCJIO 

EFF029 06118/02 9:10:00 AM 7440-22-4 Sliver 0.5 u µg/l NBCJIO 

EFF029 06/18/02 9:10:00 AM 7440-23-5 Sodium 76000 µgll NBCJ10 

EFF029 06/18/02 9:10:00AM 7440-28-0 Thallium 5.l UJ µg/l NBCJJO 

EFF029 06/18/02 9:10:00 AM 7440-31~5 Tin 4.5 u ~1g/I NBCJ10 

EFF029 06118102 9:10:00 AM 7440-.62-2 Vanadium 9.6 J µgll NBCJIO 

EFF029 06/JS/02 9:10:00 AM 7440-66-6 Zinc 250 µg/1 NBCJIO 

EFF029 06/18/02 9:10:00 AM 7439-97"6 Mercury 0.1 u µg/l NBCJ10 

EFF029 06/18/02 9:10:00AM 72-54-8 4,4'-DDD O.t UJ µg/I NBCJIO 

EFF029 06/18/02 9: 10:00 AM 72-55-9 4,4'-DDE 0.1 UJ µgll NBCJlO 

EFF029 06/18/02 9:10:00 AM 50-29-3 4,4'-DDT 0.1 UJ µgll NBCJIO 

EFF029 06/18/02 9:10:00AM 309-00-2 Aldrin 0.05 UJ µgll NBCJIO 

EFF029 06/18/02 9:10:00AM 319-84-6 alpha-BBC 0.05 CJ µg/l NBCJ10 

EFF029 06/18/02 9:10:00 AM 5103-71-9 alpha-Chlordane 0.05 UJ µg/1 NBCJ10 

EFF029 06/18/02 9:10:00 AM 319-85-7 beta-BHC 0.05 UJ µgll NBCJIO 

EFF029 06/18/02 9:10:00 AM 57-74-9 Chlordane (technical) 0.5 UJ µgll NBCJJO 

EFF029 06/18/02 910:00 AM 319-86-8 delta-BHC 0.05 UJ ~tg/I NBCJIO 



Storm Water Effluent Analytical IJata for the Cooper Rh·cr 

SAMPLE ID DATE SA1'JPLEB TIME UNITS SDG r'llUMIWR 

EFF029 06118/02 9:10:00 AM 60-57-1 Dieldrin 0.1 UJ µg/l NBCJlO 

EFF029 06/18/02 9:10:00 AM 959-98-8 Endosulfan I 0.05 UJ µg/l NBCJlO 

EFF029 06/18/02 9:10:00 AM 33213-65,9 Endosulfan II 0.1 UJ µg/I NBCJIO 

EFF029 06/18/02 9:10:00 AM 1031-07-8 En<losulfan sulfate O.l UJ µg/I NBCJIO 

EFF029 06/ 18/02 9:10:00 AM 72-20-8 Endrin 0.1 UJ ~1g/l NBCJIO 

EFF029 06/18/02 9:IO:OOAM 7421-93-4 Endrin aldehyde 0.1 UJ µg/l NBCJIO 

EFF029 06/18/02 9:10:00 AM 53494-70-5 Endri n ketone 0.1 UJ µg/l NBC.HO 

EFF029 06/18/02 9:10:00 AM 58-89-9 gamma-BHC (Lindane) 0.05 UJ µg/l NBCJIO 

EFF029 06/18/02 9:10:00 AM 5103-74-2 gamma-Chlordane 0.05 UJ µg/l NBCJIO 
EFF029 06/18/02 9:10:00 AM 76-44-8 Heptachlor 0.05 UJ µg/l NBCJJO 

EFF029 06/18/02 9:10:00 AM 1024-57-3 Hcptachlor cp<.1xide 0.05 UJ µg/l NBCJIO 

EFF029 06/18/02 9:10:00 AM 72-43-5 Methoxychlor 05 UJ µg/I NBCJ 10 

EFF029 06/18/02 9:10:00 AM 8001,35-2 Toxaphene 5 UJ µg/l NBCJlO 

EFF029 06/18/02 9:10:00 AM 12674-11-2 Aroclor-1016 UJ µg/l · NBCJIO 

EFF029 06/18/02 9:10:00 AM 11104-28-2 Aroclor-1221 2 UJ µg/I NBCJlO 

EFF029 06118/02 9:10:00 AM 11141-16-5 Aroclor-1232 UJ µg/l NBCJlO 

EFF029 06118/02 9:10:00 AM 53469-21-9 Aroclor-1242 UJ µg/l NBCJ10 

EFF029 06118/02 9:10:00 AM 12672-29-6 Amclor-1248 UJ µg/l NBCJlO 

EFF029 06/18/02 9:10:00 A~1 11097-69-1 Aroclor-1254 UJ ~1g/l NBCJIO 

EFF029 06118/02 9:10:00 AM 11096-82-5 Aroclor-1260 UJ µg/1 NBCJJO 
EFF029 06/18/02 9:10:00 AM 120-82-1 1,2,4-Trithlorohenzene 10 u µg/l NBCJIO 

EFF029 06/18/02 9:10:00 AM 95-50-1 1,2-Dichlorobenzerie JO u µg/l NBCJIO 

EFF029 06/18/02 9:IO:OOAM 541-73-1 1 ,3--Dichlorobenzcnc 10 u µg/l NBCJ!O 

EFF029 06/18/02 .9:10:00 AM 106-46-7 1,4--Dichlorobemene 10 u µg/I NBC.110 

2,2' -Oxybis( 1-chloropropane) 
EFF029 06/18/02 9:10:00 AM 108-60-1 [bis(2-Chloroisopropyl)cther] IO u µg/l NBCllO 

EFF029 06/18/02 9:10:00AM 95-95-4 2,4,5-Trichlorophenol 10 u µg/l NBCJIO 
EFF029 06118102 9:10:00AM 88-06-2 2,4,6-Trichlorophenol IO u µg/l NBCJJO 

EFF029 06/18/02 9:!0:00 AM J2Q-83C2 2,4-Dichlorophenol 10 u µg/l NBCJIO 

EFF029 06/18/02 9:IO:OOAM I 05--67-9 2,4-Dimethylphenol 10. u µg/I NBCJIO 

EFF029 06/18/02 9:IO:OOAM 51-28-5 2 ,4-Di nitrophcnol 50 u µg/I NBCJJO 

EFF029 06118102 9:10:00 AM 121'!4-2 2,4-Dinitrotoluene 10 u µg/l NBCJIO 

EFF029 06/18/02 9:10:00 AM 606-20-2 2,6-Dinitrotoluene 10 u µg/l NBCJlO 

EFF029 06/18/02 9:IO:OOAM 91-58-7 2-Chloronaphthalene lO u µgll NBCJlO 
EFF029 06118/02 9:10:00AM 95-57C8 2-Chlorophenol lO u µg/l NBCJIO 

EFF029 06/18/02 9: 10:00 AM 534-.52-1 2-Methyl-4,6-dinitropheno! 50 u µg/I NBCJIO 

EFF029 06/18/02 9:10:00 AM 91-57-6 2-Methylnaphthalene · 10 u µg/l NBCJIO 

EFF029 06118/02 9:10:00AM 95-48-7 2-Mcthylphenol (o-Cresol) LO u µg/l NBCJIO 

EFF029 06/18/02 9:10:00AM 88-74-4 2-Nitroanihnc 50 u µg/l NBCJIO 



Storm Water Effluent Analytical Data for the Cooper River 

SAMPLE ID DA TE SAMPLED Tl.\ctE SAMPLED CAS NUMBER CO:VtPOUND NAME RESU,T VALIDATIO!\ QllALU"lER UNITS SDG J-..lJMBEl~ 
----

EFF029 06118/02 9:10:00AM 88-75-5 2-Nitrophenol JO u µgll NBCJIO 

3&4-Mcthylphenol (m&p-
EFF029 06/J 8/02 9:JO:OO AM 106-44-5 crcsol) JO u µgfl NBCJIO 
EFF029 06/18/02 9:10:00 AM 91-94-1 3,3'-Dichlorobenzidine 20 u µg/l KBCJIO 

EFF029 06/18/02 9:10:00 AM 99-09-2 3-Nitrnaniline 50 u µg/l NBCJlO 

EFF029 06/18/02 9:10:00 AM JOl-55-3 4-Brornophenylphenyl ether 10 u µgll NBCJIO 
EFF029 06/18/02 9:10:00AM 59-50-7 4-Chloro-3-methylphenol 10 u µg/l NBCJJO 
EFF029 06/18/02 9:10:00 AM 10647-8 4-Chloroaniline 20 u µg/l NBCJIO 
EFF029 06118102 9:10:00 AM 7005-72-3 4-Chlorophenylphcnyl ether 10 u µg/I NBCJIO 
EFF029 06/18/02 9:10:00 AM 100-01-6 4-Nitroaniline 50 u µg!l NBCJIO 
EFF029 06/18/02 9:10:00 AM 100-02-7 4-Ni!rophenol 50 u µg/l NBCJIO 
EFF029 06118/02 9:10:00 AM 83-32-9 Acenaphthene 10 u µg/l NBCJIO 
EFF029 06/18/02 9:10:00AM 208-96-8 Acenaphthylene 10 c µg/l NBCJlO 
EFF029 06/18/02 9:10:00 AM 120-12-7 Anthracene lO u µg/l NBCJlO 
EFF029 06118/02 9:10:00Mf 56-55-3 Benzo(a)anthracene 10 u µg/I NBCJJO 
EFF029 06/18/02 9:10:00AM 50-32-8 Benzo(a)pyrene 10 u fig/l NBCJlO 
EFF029 06/18/02 9:10:00 AM 205-99-2 Benzu(b )lluorantbene 10 u µgll NBCJJO 
EFF029 06/18/02 9:10:00AM 191-24-2 Benzo(g,h.iJperylene 10 u µg/l NBCJJO 

EFF029 06/18/02 9:l0:00AM 207-08-9 Benzo(k)fluoran!hene IO u µg/l NBCJIO 
EFF029 06/18/02 9:10:00 AM 111-91-1 his(2-Chloroethoxy)methane 10 u µg/l NBCJ!O 
EFF029 06/18/02 9:10:00 AM 111-44-4 bis(2-Chloroethyl)ether 10 u µg/l NBCJlO 
EFF029 06/18/02 9:10:00 AM 117-81-7 bis(2-Ethyl hexyl )phthalate 10 u µg/l NBCJlO 

EFF029 06/18/02 9:10:00 AM 85-68-7 Butylbenzylphthalatc lO u µg/l NBCJIO 

EFF029 06118/02 9:10:00 AM 86-74-8 Carbazole . lO u µg/I NBCJIO 
EFF029 06118/02 9:10:00 AM 218-01-9 Chrysene 10 u µgit NBCJIO 

EFF029 06/18/02 9:!0:00 AM. 53-70-3 Dibenzo(a,h)anthracene 10 u µg/l NBCJIO 

EFF029 06/18/02 9:10:00AM 132-64-9 Dibenzofurari 10 u µg/l NBCJIO 

EFF029 06/18/02 9:10:00AM 84-66-2 Dietby!phthalate JO u µg/l NBCJIO 
EFF029 06/18/02 9:10:00AM 131-11-3 Dimethyl phthalate 10 u µgll NBCJIO 

EFF029 06/18/02 9:l0:00AM 84-74-2 Di-n-butylphthalate 0.68 J µg/l NBCJlO 
EFF029 06/18/02 9:10:00AM 117-84-0 Di-n-<)ctylphthalate lO u µg/I NBCJlO 
EFF029 06/18102 9:l0:00AM 206-44-0 Flumanthene 10 u µg/l NBCJlO 
EFF029 06/18/02 9:10:00 AM 86-73-7 Fluorene 10 u µg/l NBCJJO 
EFF029 06/18/02 9:10:00 AM I I 8-74-1 Hexachlorobenzene 10 u µg/l NBCJlO 
EFF029 06/18/02 9:l0:00AM 87c68-3 Hcxachlorobutadiene 10 u µg/l NBCJIO 
EFF029 06/18/02 9:10:00AM 77-47-4 Hexachlorncyclopentadiene 10 u . ~tg/l NBCJIO 
EFF029 06/18/02 9:10:00 AM 67-72-1 Hexachl oroethane to c µg/l NBCJIO 
EFF029 06/18/02 9:10:00 AM 193-39-5 Indeno( J ,2,3-cd)pyrene 10 u µg/l NBCJIO 
EFF029 06/18/02 9:10:00 AM 78-59-1 lsorhorone 10 u µg/l NBCJIO 



Storm Water Effluent .\nalvtical Data for the Cooper River 

SAMPLE ID DATE SAMPLED TIME SAMPLED CAS NUMBER COMPOLND NAl\IE RESULT VALIDATION QUALIFIER lJNITS SDG l'.'UMBER 

EFF029 06/18/02 9:10:00 AM 91-20-3 Naphthalene IO u µg/l NBCJIO 

EFF029 06/18/02 9:10:00AM· 98-95-3 Nitro benzene 10 u µg/l NBCJIO 

EPF029 06/18/02 9:10:00AM 621-64-7 n-Ni trosodi-n-propylaminc 10 u µg/l NBCJlO 

EFF029 06/18/02 9:10:00 AM 86c30-6 N-Nilrosodiphenylaminc 10 u _µg/1 NBCJlO 

EFF029 06/18/02 • 9:10:00 AM 87-86-5 Pcntachlorophenol 50 L µg/l NBCJlO 

EFF029 06/18/02 9:10:00 AM 85-01-8 Phenanthrene 10 u µg/l NBCJlO 

EFF029 06/18/02 9:10:00AM I 08-95-2 Phenol JO u µg/l NBCJIO 

EFF029 06/18/02 9:10:00 AM 129-00-0 Pyrene 10 u µg/I NBCJIO 

EFF029 06118102 9:l0:00AM 57-12-5 Cyanide. Total 10 lJ µgll NBCJIO 

FFHl~U I }(ii 22/lL' I 20 00 l'\1 I JO::'.+~ S,illllll) pp! '\BCJ 11 

I.Fl o:;u ()(1/2 210:: I 20 00 P\1 7 429-'){)." ,\lu1mnurn -,<) pµil '-. HCJ I I 

I ITO't: i )(l,'.::' 211 J.' :o 00 P\.1 ·.uo- '"-o \ il[ i 11101: ~ ') '-.fWll 

EFF0'10 06122!0.:' I 20 00 PM n+o :is .: Ar;,crn, ~ l) l !\BC.I 11 

EFHJ:\O ()(,/22102 J .20 00 PM 7440-39-.'\ B~mum 19 J i\;BCJ 11 

EFHno 06/22/(C I 20:00 P\.I 7440-41 7 l:krvihum 01 l ~~BC.Ill 

EFFO:lO 06/22/02 I 20:00 PM 7440~41J) ('admium 0.6 l NBCJI J 

r.rr:o:io 06/22/02 I 20 00 P\!I 7 440- 7 0-2 Calcium 2800 '\IBCJ 11 

EFF030 06/22/02 I 20 00 PM 7440-47-.\ Chromium () <) l' p_l!/i NRCJI I 

EFF010 06122102 I 20:00 PM 7440-48-.+ (\ihall () 7 [i :\RC.I I I 

EFF030 06/22/02 1.20.00 PM 7.+40 50 8 l 'oppa ~ . .+ µgll :\BU 11 

EFHBO ()(1/22/02 1.20:00 PM 74]9-89-0 Iron (16 µg/I :\'BCJI I 

EITO:lO 06/22/02 J 20 (){) l':\1 7.+C\'l-92· I Lead 2,) l fig/I i\BCJ 11 

Eff 0:10 06/22/02 J .20 00 P:V1 74]9-95-.+ 1">-fagnc-,ium 0() J pg/I NBCJ 11 

EFF030 06122102 ! 20 00 P:Vl 7439-96-5 Manganese -~ µg/l NBCJll 

EFl-030 0(1/22102 l ... W:OO P\.1 7440-02-0 Nickel 1.7 u µg/I NBC.II I 

Eff030 06122102 I '.2000 PM 7440-09-7 Potassium 98 ~tg/I NBC.Ill 

EFF0.10 06122102 1:2000 PM 7782-49-2 Selenium 5.3 L pg/I '.\!BCJI I 

EFr030 06122102 I :20:00 PM 7440-22-4 Silver 0.5 l' ,ug/I !'\BC.II I 

EFF030 06/22/02 1:2000 PM 7440-23-5 Sodium 430 pg/I ~BCJI I 

EFF030 06122/02 1:20:00 PM 7440-28-0 Thallium S I Li Ltg/I :\BCJI I 

EFl-030 06122102 1:20:00 PM 7440-31-5 Tin 4 'i l l µg/I l\BCJ I l 

EFF0:10 06122/02 I :20:00 PM 7440-62-2 Vanadium 1.8 µg/l !\BC.I 11 

EFF030 Oo/21/02 1:20:00 PM 7440-66-6 Zinc 9.5 ~tg/I NBC.II I 

EFF030 06/22/02 I 2000 PM 7439-97-(1 Mernin 0 I l' µg/l NBC.II I 

EFF030 06/22/02 I 2000 PM 72-54-8 4.4'-DDD 01 l' '.\!BCJI I 

EFF030 06/22/02 I 2000 PM 72-55-9 4A'-DDE 0.1 l' NBC.II I 

EFFG:iO 06/22102 I 2000 PM 50-29-3 4A'-DDT 0.1 L' \IBCJ 11 

Eff030 ()(1/22/02 I ·20 00 P\1 309-00-2 Aldrin 0.05 l µg/I :\BCJ 11 

EFJ-010 0()/:1210.~ 1 :in oo P\1 '1 'l-R.! h ~dnh"-J'll I<· 0 ()~ f1'111 NBCfl I 



Storm Water Elllucnt Analytical Data for the Cooper River 

SAMPLE II) DATE SAMPLED TIME SAMPLED CAS :\U,\mER 

EFF030 

EFF030 

EFP030 

EFF030 

ErF030 

EfF030 

EFF030 

l'.l+O_itl 

I I TO it; 

LIT!f\(J 

1 ITOiO 

J H-ll'i; 

EFHno 

EFJ-'010 

l:FHJ3U 

Er:f'030 

J::FF030 

EFF030 

r:FFOlO 

Ei-nno 

EFFO_I() 

F.fTO\O 

EFF030 

EFF030 

EFF030 

EFF030 

HF030 

EfT030 

EFF030 

EFF0.10 

FFF030 

EFF030 

EFF030 

EFF030 

EFf-030 

EFF030 

EFf030 

u+inu 

06122102 

06122102 

06122102 

06/22/02 

06/22102 

06/22102 

06/22102 

06122102 

ON22i02 
;)(); ~ 

()(J/22/02 

()(,/22/02 

01112-'JU_:> 

06122/02 

06/22102 

06122!02 

06/22/02 

()(1/22/U2 

06/22/02 

06/22/02 

06/22/02 

06/22102 

06/22/02 

06122102 

06122102 

06/22/02 

06/22/02 

()(J/22/02 

06/22/02 

06/22/02 

06122/02 

()(1/22/02 

06/22/02 

06/22/02 

06122102 

I :20:00 Plvt 

1:20:00 PM 

1:20:00 P\1 

I :20 00 P\1 

I :2000 P\1 

120:00 P\1 

l 20 00 P\1 

I _'(I OU P\1 

211 l )() l'\1 

20 00 P!\:1 

I 20 00 P~v1 

..'.U UU P\1 

I :WOO P\1 

l 20:00 P\1 

I 20 00 PM 

I : 20:00 PM 

I .20:00 P,'v1 

I 2000 P\1 

I 20:00 P'v1 

I 20:00 l'\:1 

I 20:00 P:Vl 

I :2000 PM 

I 2000 PM 

I :20:00 PM 

I :20:00 PM 

1:20:00 PM 

I :20:00 P\1 

I :20:00 P\1 

I 20 00 P\1 

I 2000 PM 

I 20 00 P\1 

12000P\1 

I 2000 P\1 

I 20:00 PM 

I :20:00 PM 

I::W:OO PM 

I 20:00 PM 
I '.'() {)(J f't>,1 

5103-71-9 

319-85-7 

57 74 9 

.119-86-8 

60-57-1 

959-98-8 

11'.'l:l-M-9 

i01 I 07 

. .i: I -I 

:' )494- 70- .;:, 

10~-742 

7(i-44-h 

IU2ki 

72-43-'.' 

8001-35'.' 

12674-11-2 

11104 28 2 

I I 141 16 :' 

5.1469-21-9 

12672-29-6 

11097-(JlJ-1 

11096-82-5 

120-82-1 

95-50- J 

541-73-1 

106-46-7 

I 08-60-1 

95-95-4 

88-06-2 

J 20-83-2 

10"-67-() 

5 I 28-.~ 

121 14-2 

606-20-2 

91-58-7 

COMPOUND NAME 

alpha-Chlordane 

bcta-BHC 

Chlordane (technical) 

delta-BHC 

Dtcldrin 

Endo<,ulran I 

Fndu<.ulfan II 

ind11n 

I ·,ml! 1n kclt lll<' 

"'u:-r11.1 1\11( , l .1illl,1ih 

>'.a1nni<1-Chl,irdanc 

Hcplachlor 

I lcptachlor cpo.x1dc 

Me1l10.xychlur 

Tuxaphell<' 

Aroclur-1016 

Aroclor-1221 

:\roclur-121-2 

:\roclor-1242 

Aroclor-1248 

Arodor-125.:l 

/\roclor 1260 

I ,2-4-Trichlorohenzcne 

1.2-Dichlorobcnzcne 

1.3-DichlorobcnLcnc 

I A-Dichlnrohenzene 

2.2'-0xybis( l-chloropropane) 

[b1s(2-Chlornisoprnpyl }ether] 

2A.5-Trichlorophrnol 

2_4_6-Trich lorn phenol 

2,4-Dichlornrhenol 

2-4-Dimclhylphrnol 

2 .4-Di nitrophcno I 

2.4-Dinitrotoluene 

2,6-Dinitrntolucnc 

2-ChloronaphthalcnL' 

_'-Chl1mirhc11<>I 

RESULT VALIDATION QUALIFIER t;NJTS SDG NUMBER 

0 05 

0.05 

0.5 

0.05 

0. I 

0.05 

01 

I) I 

Hi 

IJ I 

(LO~ 

0 05 

u 05 
O.'\ 

10 

10 

10 

IO 

10 

10 

10 

IO 

10 

50 

10 

10 

I 0 

10 

L 

lJ 

u 
ll 

u 
l' 

l 

l 

l 

l 

l ! 

u 
u 
u 
u 

! 
l' 

Li 

u 
{I 

ll 

l' 

l' 

L 

µg/I 

µ11/I 
11g/l 

pg/I 

pg/I 

i' 

pg/I 

p~/l 

pg/I 

µg/I 

µg/I 

pg/I 

µg/l 

pg/I 

µg/J 

pg/I 

pg/I 

II 

NBCJI I 

NBCJI 1 

NBCJI I 

:'.\!BCJI l 

l\BCJ 11 

NBCJI I 

!'\BCJ 11 

'\ !l(J I I 

'>Bl j 1 

'\BC J l 

'<BCJI I 

'>ll( J . 

'\fW.111 

NBCJ 11 

:\BCJ ii 

NBCJI I 

NBC!! I 

NBC.II I 

NBC.II I 

!'\BUii 

l\BCJJI 

_'.;BCJll 

:\BUii 

'\BCJ 11 

NBCJJ I 

NBC:Jll 

NBCJI I 

NBCJll 

NBCJI l 

'.'\BCJI I 

i\BCll I 

NBC.Ill 

NBCJ 11 

NBCJJ I 

'-lBCJI I 

'-IBCJI I 

'-IBCJl I 

:\BCll I 



Storm Water Effluent Analytical Data for t.hc Cooper River 

SAl\lPU: ID DATE SAMPLED TIME SAMPLED CAS NUMBER COMI'OC:'ll> NAME RESULT VALIDATION QUALIFIER UNITS SDG NUMBER 

EPF030 06/22/02 l 20 00 P\1 'i'.14 )2-1 2-M cthyl-4,6-<lin it rorhenol 50 u NBCJI I 

EFF030 06/22/02 1:20:00 PM 91-57-6 2-\fcthylnaphthalenc l () u µg/l NBCJI I 

EFF030 06/22/02 1:20:00 PM 95-48-7 2-Methylphcnul ( u-Crcsol) 10 l. pg/l NBCJJ I 

Ef7F030 06/22/02 1:20:00 PM 88- 74-4 2-Nitroanilinc 50 l. pg/I NBCJl I 

EFF030 ()()/22/02 I :20 00 I'M 88-75-5 2-Nitrnphenol 10 l ~tg/l NBCJI I 

'&4-Mcthylphcnol ( rn&r-
Eff0'.10 06/22102 ! ·2000 PM !0(l44-~ •.:n:.~~.P!} ! (l l' u n/I 

'<-
NRCJI I 

1··.r::FO'l1 ()(;! 2 , ;()' •o no l'\1 <l I tq ~ ~· [)1dilnmhc1111d1E1· 'f) I l1 ;Ill NBC.II I 

HYO<ri fl{>/~ .:::.1() :' ; •n no P\1 l)l) .{)') ' ' ~llrt):lllil!!h' ~(I u NBCJI I 

l'IHJ"\i.l Oh/::1110' I 211 oo P\I IOI .;.; -l Brnmnphl'nvlphen\l l'lih'' II) '\ HCJ I I 

F Fr::o;o {)(1/::'.c/02 20 00 P\1 .:;9.~o -J .. { Td1.1r11· .·Lirn.?thylph1..'ilt·,: 10 ii~/! '-;lie.I 11 

FFFIJ"\<1 llt>/22!0" I ,0 00 P\1 1nr, r -l··<' 'lih "' •ani lrn« 'O ~I e/: '\iBCJ I! 

EFFO_;o 0(J/2 2!()2 20 00 P\1 /()0"· -.7 2 .+ Chiorophcn:clnhcny! l'll1c1 I() )J.'21i "<BCJ 11 

EFHf\O ()(1/22!02 I -~0:00 P\f ! 00-0 l -(1 .+-.'\illruanil1rn: "O 'JBCJ l i 

FFF030 0<>122!0'.' 12000PM I 00-02-7 .+-N:truphcnol "0 ~1.u/I '.\BCJ 11 

FFFO'.'O ()(,/22/02 l 2000 PM 83-32-0 Acc11aphthenc 10 l' 'll3CJ l I 

FffO:IO 06/22/02 I 20 00 !':VI 208-96-8 Accnaphthylenc I 0 1· U)lfl NFICJ 11 

EFF030 06/22/02 I. 20 00 l' M 120 12 7 Anthraccnc I 0 l ug/I NIKJll 

EFF030 06/22/02 I :2000 PM 5(i-55·:1 Bcruo\;i )anthraccnc I 0 l' fl g/i NBCJ 11 

LFFOiO 06/22/02 I 20 00 P!\1 .:::;o ~2-S Bcn:ru1 a ip) rcnc· I (I ."IBCJ 11 

EFF0.1,0 06122/02 l 20:00 PM 205-99-2 Bt:nZ<JI h )J1uuranthcne 10 NBCJI I 

EFF0.'0 (}(J/21/02 l 2000 PM 191-2.+2. lknzn(g,h.i Jpcrylcnc 10 NBCJI l 

EFFO:IO ()()/2 2/0 2 I 20 00 P\1 '.:'07-08-9 Bc1110( k J 11 umanthL'nL' JO l '\BCJ 11 

EFF030 06/22/02 I 20:00 PM 111-91 l h1s(2-ChloroclhoxyJmethane I 0 u µg/I NBCJll 

EFF030 06/22/02 1:2000PM 111-44-4 h1s(2-Chlorncthy!Jcthcr I 0 l i µg/I NBCJll 

l'.r:F030 06/22/02 l :20:00 PIV1 I l7-8l-7 his( 2-F:thylhexyl Jphthalate 10 l µg/I NBC.II I 

EFF030 06122/02 1 :20:00 PM 85-68-7 Butylbcnzylphthalale 10 lJ µg/I NBCJI l 

EFF030 06/22/02 l :20:00 P:\1 86-74-8 Carhazolc I 0 l! NBCJI I 

EFF030 06122/02 1:20:00 PM 218-01-9 Chrysene 10 l I pg/] NBCJI l 

EFF030 06/22/02 l:'.:'0:00 PM SJ-70-~ Dibenzo(a.h )anthracene I 0 u pg/I NBCJJ l 

EFFOJO 06/22/02 l :20:00 PM 132-64-9 Diberuofuran I 0 u µg/l NBCJ l l 

EFFOJO 06/22/02 I 20:00 P:VI 84-66-'.:' Dicthylphthalatc IO u pg/I NBCJ l I 

EFF030 06/22/02 l '.:'O 00 P\1 l I l 1-J 1)1 methyl phthalati: JO NBCJI I 

EFFOJO 0612::'/02 I :20:00 P\1 84-7 4·2 Di-11-hutyl rhthalatc I 0 l.' '\iBCJI l 

EFl-'030 06122/0'.:' l :20:00 P:\1 117-84·0 Di n·octylphthalalc 10 l pg/I NBCJ I l 

EFF030 0612210'.2 l :20:00 PM 206-.+4-0 Fluornnrhcnc 10 [I pg/l NBCJI l 

EFFOJO 06/22/02 l 20:00 PM 86-73. 7 F!uorcnc !O lJ '\RC.Ill 

EFFO.iO 06/22!02 1.2000 PM 118-7.+-I I le xact1 lorohcnzenc 10 l: NBCJI I 

r:rrn10 06/:::/0::! I 20 ()() l'i\1 87-6R-~ I k:,achlonihuudicnc 10 !' u :c./! l'\!3CJ ! ! 



Storm Water Eflluent Analytical Data for the Cooper River 

SAMPLE ID DATE SAMPLED TIME SAMPLED CAS NUMBER COMPOCM) NAME RESULT VALIDATION QUALIFIER UNITS SD<~ NL MB ER 

EFF030 06122102 I 20:00 PM 77-4 7-4 Hexachlorocyclopcnlad iene 10 l µg/l NBCJ I I 

EFF030 06/22/02 I 2000 PM 67-T!.-I Hexachlorocthanc 10 L: µg:ll NBCJl I 

EFF030 06122102 J:'.W:OO PM 19'.\-39-5 lndeno( l ,2.3-cd)pyrcnc 10 u :--mc.111 

EFF030 06/22/02 1:20:00 P\1 78-59-1 J sophorone 10 u µg/I NBCJJ I 

EFF030 0()/22/02 1:2000PM 91-20-3 Naphthalene IO u u n/l ,b f\BCJ l l 

EFF030 0(1/22/() 2 I 20:00 PM 9895-3 'litrohcn1cnc 10 [! µg/1 NBCJI I 

EFFO<O 06/22/02 ! : 20:00 P\:1 62 ! -6.:+- 7 n- \J nrn~nth-n-pn1pyl:u111rlt" I () l µ g:ll NBC.I 11 

EFHl'.\IJ ()(>':' 1 i()~ ! '0 ()() f'\1 '\(1 "1() (1 '\: '\':tni,od1phc11,J:in11n. 10 !\!RC.I 11 

I TH no ()(,1''!()' I 1 0 Oil P"v1 ,\-·Sh"- l'c lllach i< m •nhc'!l< ': ~o fl,i?./I 'iBCJ I I 

I FFO'll ()()/2210 1 I 20 00 l'M .~~.o I l'hc11anthll'1w 10 ,t1g/i 'JBCJ I I 

r:rrmo ( ){i/~ ::102 I 20 00 l'M 108-9" 1 Pll1..'n(_f! JO u~/l '\BCJ ! ! 

FFFOln ()(1/.' 2 !()~ ! 20 00 PM I :'lJ.()().tl Pvn'!h' Io uu/I '\BCJ I! 

H·Hf\O 0()/ 211[)~ I 20 00 PM ~7 12 :'> ( va1mk. Total I \I l µg/I '\BUI I 

EFF031 03102102 6:00:00 PM E-10242 Salinity 2 u [lpt NBCJ06 

EFF031 03/02/02 6:00:00 PM 7429-90-5 Aluminum 51 J µg/l NBCJ06 

EFF03.l 03102102 6:00:00 PM 7440-36-0 Antimony 3.8 u µg/I NBCJ06 

EFF03l 03/02/02 6:00:00 PM 7440-38-2 Ar~enic 2.7 u ~tg/1 NBCJ06 

EFF03l 03102102 6:00:00 PM 7440-39-3 Barium 3.6 J µg/l NBCJ06 

EFF031 03/02/02 6:00:00 PM 7440-41-7 Beryllium 0.35 u µg/I NBCJ06 

EFF031 03/02/02 6:00:00 PM 7440-43-9 Cadmium 0.5 lJ µg/I NBCJ06 

EFF03l 03/02/02 6:00:00PM 7440-70-2 Calcium 6900 µg/I NBCJ06 

EFF031 03/02/02 6:00:00 PM 7440-4TJ Chromium 0.7 lJ µg11 · NBCJ06 

EFF031 03/02/02 6:00:00PM 7440-484 Cobalt 0.8 lJ µg/l NBCJ06 

EFF031 03102102 6:00:00 PM 7440-50~8 Copper 35 µg/l NBCJ06 

EFF03l 03/02/02 6:00:00PM 7439c.89-6 Iron 74 µg/l NBCJ06 

EFF031 03/02/02 6:00:00 PM 7439-92-l Lead 2.2 u µg!l NBCJ06 

EFF031 03/02/02. 6:00:00PM 7439-954 Magne~ium 960 µg/l NBCJ06 

EFF031 03/02/02 6:00:00PM 7439~96-5 Manganese 5.l J µg/I NBCJ06 

EFF031 03/02/02 6:00:00 PM 7440-02-0 Nickel L7 u µg/l NBCJ06 

EFF031 03102102 6:00:00 PM 7440-09~7 Potassium 770 J µg/I NBCJ06 

EFF031 03/02/02 6:00:00PM 7782-49-2 Selenium 4.9 u µg/I NBCJ06 

EFF031 03/02/02 6:00:00PM 7440-22-4 Silver IA u µg/l l'iiBCJ06 

EFF03l 03102102 6:00:00PM 7440c23"5 Sodium 8100 µg/l NBCJ06 
EFF031 03/02/02 6:00;00 PM 7440-28-0 Thallium 6.3 u µg/l NBCJ06 

EFF03l 03/02/02 6:00:00 PM 7440-31·5 Tin 4.1 u µg/l NBCJ06 

EFF03l 03102102 6:00:00PM 7440-62•2 Vanadium 2.9 J pg/I NBCJ06 

EFF031 03/02/02 6:00:00PM 7440-66"6 Zinc 57 µg/] NBCJ06 

EFF03l 03/02/02 6:00:00 PM 7439-97-6 Mercury 0.1 u µg/l NBCJ06 

EFF03l 03102102 6:00:00PM 72-54-8 4.4'-DDD 0.1 u µg/l NBCJ06 



Storm Water Effluent Anal)'tiral Data for the Cooper River 

SA'.\IPLE ID DATE SAMPLED lTl\fE SA:\IPLED t:AS '<lll\IBER COMPOUND !\"AME RESULT VALIDATIO!\" QUALffIER UNITS SDG r1rUMHER 

EFF031 03/02/02 6:00:00 PM 72-55-9 4.4'-DDE 0.1 u µg/I NBCJ06 

EFF031 03/02/02 6:00:00PM 50-29-3 4,4'-DDT 0.1 u µg/I NBCJ06 

EFF031 03102102 6:00:00PM 309-00-2 Aldrin 0.05 u ~tg/I NBCJ06 

EFF031 03/02/02 6:00:00 PM 319-84-6 alpha-BHC 0.05 u ·11gll NBCJ06 

EFF031 03/02/02 6:00:00 PM 5103-71-9 al pha-Chlordanc 0.05 u µgll NBCJ06 

EFF031 03/02/02 6:00:00 PM 319-85-7 bcm-BHC 0.05 u µg/l NBCJ06 

EFF03l 03/02/02 6:00:00 PM 57-74-9 Chlordane (technical) 0.5 u pg/I NBCJ06 

EFF031 03102102 6:00:00 PM 319-86-8 dc!La-BHC 0.05 u µg/I NBCJ06 

EFF031 03102102 6:00:00 PM 60-57-1 Dieldrin 0.1 lJ pg/I NBCJ06 

EFF031 03/02/02 6:00:00 PM 959-98-8 Endosulfan I 0.05 L µgfl NBCJ06 

EFF031 03/02/02 6:00:00 PM 33213-65-9 Endosulfan II 0.1 L µg/I NBCJ06 

EFF031 03/02/02 6:00:00PM 1031-07-8 Endosulfan sulfate 0.1 t: pg/I NBCJ06 

EFF031 03/02/02 6:00:00PM 72-20-8 Endrin 0.1 u µgll NBCJ06 

EFF03l 03/02/02 6:00:00 PM 7421-93-4 Endrin aldehyde 0.l u µgll NBCJ06 

EFF031 03102102 6:00:00 PM 53494-70-5 Endrin ketone 0.1 u µg/I NBCJ06 

EFF031 03102102 6:00:00 PM 58-89-9 gamma-BHC (Lindane) 0.05 u pg/l NBCJ06 

EFF031 03102102 6:00:00 PM 5103-74-2 gamma-Chlordane 0.05 u pg/I NBCJ06 

EFF03l 03/02/02 6:00:00 PM 76-44-8 Hepladilor 0.05 u pg/I NBCJ06 

EFF031 03/02/02 6:00:00PM 1024-57-3 Heplachlor epoxide 0.05 u µg/I NBCJ06 

EFF031 03/02/02 6;00:00PM 72-43-5 Methoxyehlor 0.5 UJ µgll NBCJ06 

EFF031 03102102 6:00:00 PM 8001-35-2 Toxaphene 5 L µgll NBCJ06 

EFF03l 03/02/02 6:00:00 PM 12674-11-2 Aroclor-1016 I L µg/l NBCJ06 

EFF031 03102102 6:00:00 PM 11104-28-2 Aroclor-1221 2 u µg/l NBCJ06 

EFF031 03102102 6:00:00 PM 11141-16-5 Aroclor-1232 'I u µg/l NBCJ06 

EFF031 03102102 6:00:00 PM 53469-21-9 Aroclor-1242 1 u µgll ·NBCJ06 

EFF031 03102102 6:00:00PM 12672-29-6 Arodor-1248 1 u µg/I NBCJ06 

EFF031 03102102 6:00:00 PM 11097-69-1 Aroclor-1254 u µg/I NBCJ06 

EFF031 03102102 6:00:00 PM 11096-82-5 Aroclor-1260 u µg/I .NBCJ06 

EFF031 03102102 6:00:00 PM 120-82c] 1,2,4-Trichlorobenzene 10 u µg/I NBCJQ6 

EFJ'l()31 03102102 6:00:00PM 95-50•1 1,2-Diehlorobenzene IO u µgll NBCJ06 

EFF031 03102102 6:00:00PM 541-73-1 1,3-Dichlorobenzene IO v µg/l NBCJ06 

EFP031 03102102 6:00:00 PM 106-46-7 1,4-Dichlorobenzene 10 u µg/I NBCJ06 

2.2'-0xybis( 1-chloropropane) 
EFF031 03102102 6:00:00PM I 08-60-l [bis(2-Chloroisopropyl)ether] IO u pg/I NBCJ06 

EFF03i 03102102 6:00:00PM 95-95-4 2,4,5-Trichlorophenol 10 u ~1g/l NBCJ06. 
EFF031 03/02/02 6:00:00 PM 88-06-2 2,4.6-Trichlorophenol IO u pg/I NBCJ06 

EFF031 03/02/02 6:00:00 PM 120-83-2 2,4-Dichlorophenol 10 u µg/l NBCJ06 

EFF031 03/02/02 6:00:00PM 105-67-9 2,4-Dimethylphcnol IO u µg/I NBCJ06 

EFF031 03/02/02 6:00:00 PM 51-28-5 2.4-Dinitrophenol 50 u µg/I NBCJ06 



Storm Water Effluent Analytical Data for lhc Cooper River 

SA:\1PLE ID DATE SAMl'LEI> TIME SAMPLED CAS NUMREH COMPOUND NAME HESt:LT VALIDATION QUALIFIEH LL\'ITS SDG NUMBER 

EFF03l 03/02/02 6:00:00PM 121"14-2 2A-Dinitrotoluene 10 c µg/I NBCJ06 

EFF03l 03/02/02 6:00:00 PM 606-20-2 2,6-Dinitrotoluene IO u µgll NBCJ06 

EFF031 03/02/02 6:00:00PM 91-58-7 2-Chloron aphthalene 10 u µgll NBCJ06 

EFF031 03102102 6:00:00 PM 95-57~8 2"Chlorophenol 10 u µg/I NBCJ06 

EFF031 03/02/02 6:00:00PM 534-52-1 2-Methyl-4,6-dinitrophenol 50 u µg/l NBCJ06 

EFF03l 03/02/02 6:00:00 PM 9 l-57-6 2-Methylnaphthalene IO u µgfl NBCJ06 

EFF031 03/02/02 6:00:00 PM 95-48-7 2-Methylphenol (o-Cresol) LO u µg/l NBCJ06 

EFF031 03/02/02 6:00:00 PM 88-74-4 2-Nitroaniline 50 u µg/I NBCJ06 

EFF031 03/02/02 6:00:00 PM 88-75-5 2-Nitrophenol 10 u µg/I NBCJ06 

3&4-Mcthylphcnol (m&p-
EFF031 03/02/02 6:00:00 PM 106-44-5 ere sol) lO u µg/I J\BCJ06 

EFF031 03/02/02 6:00:00PM 91-94-1 3,3'-Dichlorohenzidine 20 u µg/l NBCJ06 

EFF031 03/02/02 6:00:00 PM 99-09-2 3-Nitroaniline 50 u µg/l J\BCJ06 

EFF03l 03/02/02 6:00:00PM 101-55-3 4-Bromophenylphenyl ether IO u µg/l NBCJ06 

EFF031 03102102 6:00:00PM 59-50-7 4-Chlom-3-mcthylphcnol 10 u pg/I NBCJ06 

EFF031 03/02/02 6:00:00 PM l 06-47-8 4-Chloroaniline 20 u µg/l NBCJ06 

EFF031 03/02/02 6:00:00 PM 7005-72-3 4-Chlorophenylphcnyl ether 10 u µgll NBCJ06 

EFF031 03/02/02 6:00:00 PM 100-01-6 4-Nitroaniline 50 LT µgll NBCJ06 

EFF031 03/02/02 6:00:00 PM 100-02-7 4-Nitrophenol 50 u µg/l NBCJ06 

EFF031 03/02/02 6:00:00 PM 83-32-9 Acenaphthene 10 u µg/l NBCJ06 

EFF031 03/02/02 6:00:00 PM 208-96-8 Acenaphthylene 10 u µg/I NBCJ06 

EFF031 03/02/02 6:00:00 PM 120-12-7 Anthracehe 10 u µg/I NBCJ06 

EFF031 03/02/02 6:00:oo PM 56-55-3 Benzo(a)anthracene 10 u ~1g/I NBCJ06 

EFF031 03/02/02 6:00:00 PM 50-32~8 Benzo( a)pyrene 10 lJ µg/l NBCJ06 

EFF031 03/02/02 6:00:00 PM 205-99-2 Benzo(b) fluoranthene IO u µg!l NBCJ06 

EFF031 03/02/02 6:00:00 PM 191-24-2 BenZo(g,h,i)perylcn.e 10 u µgll NBCJ06 

EFF031 03/02/02 6:00:00 PM 207-08-9 Benzo(k)fluoranthene 10 u µg/l NBCJ06 

EFF031 03/02i02 6:00:00 PM 111-91-1 bis(2~Chloroethoxy)lI1ethane 10 u µg/l NBCJ06 

EFF031 03/02/02 6:00:00PM bis(2~Chloroethyl)ether 10 u µgll NBCJ06 

EFF031 03/02/02 6:00:00 PM 117-8 bis(2-Ethylhex yl )phthalate 10 u µ&fl NBCJ06 

EFF03l 03/02/02 6:00:00PM 85-68-7 Butylbenzylphthalate 10 u µg/1 NBCJ06 

EFF031 03/02/02 6:00:00 PM 86-74-8 Carbazole lO u µg/I NBCJ06 

EFF03l 03/02/02 6:00:00 PM 218-01-9 Chrysene 10 u µgll NBCJ06 

EFF031 03/02/02 6:00:00PM 53-70-3 Dibenzo(~h)anthracene 10 u µg!l NBCJ06 

EFF03l 03/02/02 6:00:00 PM J32-64c9 Dibeniofuran 10 u µg/l NBCJ06 

EFFOll 03102102 6:00:00 PM 84-66-2 Diethylphlhalate 10 u µg/l NBCJ06 

EFF031 03/02/02 6:00:00PM 131-11-3 Dimethylphthalate lO u µg/l NBCJ06 

EFF03l 03/02/02 6:00:00 PM 84-74~2 Di-n-butylphthalate 10 u µg/l NBCJ06 

EFF031 03/02/02 6:00:00 PM [ 17-84-0 Di-n-octylphtha[atc 10 u µg/l NBCJ06 



Storm Water Effluent :\nalylkal Data l'ur the Coo11cr River 

SAMPLE ID DA TE SAMPLED TI:vtE SAMPLED CASNUMBER COMPOUND NA:vtE RESULT VAJ,rDA TION QUALIFIER UNITS SDGr-.uMBER 

EFF031 03102102 6:00:00 PM 206c44-0 Fluoranthene JO u µg/l NBCJ06 

EFF031 03/02/-02 6:00:00PM 86-73-7 Fluorene 10 u µg/l NBCJ06 

EFF031 03/02/02 6:00:00PM 118-74-1 Hexachlorobenzene 10 u µg/1 NBCJ06 

EFF031 03/02/02 6.:00:00 PM 87-68-3 Hexachlorobutadiene 10 u µg/l NBCJ06 

EFF031 03/02/02 6:00:00PM 77-47-4 Hexachlorocyclopentadiene IO L' µg/l NBCJ06 

EFF031 03/02/02 6:00:00 PM 67-72-1 Hexachloroethane 10 u µg/I NBCJ06 

EFF031 03102102 6:00:00 PM 193-39-5 I ndeno( 1,2.3-cd)pyrcnc 10 u µg/I NBCJ06 

EFF031 03/02/02 6:00:00 PM 78-59-1 lsophorone 10 lJ µg/l NBCJ06 

EFF03J 03/02/02 6:00:00PM 91-20-3 Naphthalene 10 lJ µg/I NBCJ06 

EFF03l 03/02102 6:00:00 PM 98-95-3 Nitrobenzene 10 c µg/l NBCJ06 

EFF031 03/02102 6:00:00 PM 621-64-7 n-Nitrosodi-n-propylamine 10 u µg/I NBCJ06 

EFF031 03/02/02 6:00:00 PM 86-30-6 N-Nitmsodiphenylamine IO u µg/I NBCJ06 

EFF031 03/02/02 6:00:00 PM 87-86-5 Pentachlorophenol 50 u µg/l NBCJ06 

EFF031 03/02/02 6:00:00 PM 85-0 l-8 Phenanthrene 10 u µg/l NBCJ06 

EFF03l 03/02/02 6:00:00 PM 108-95-2 Phenol IO u µg/l NBCJ06 

EFF031 03/02/02 6:00:00 PM 129-00-0 Pyrcnc IO LT µg/l NBCJ06 

EFF031 03/02/02 6:00:00 PM 57-12-5 Cyanide, Total 10 u µg/I NBCJ06 

EFF03:' 0711 1102 .J.::)(100 PM r-IO:'A2 S;:.dinit\ -, 1· rrt NBCJl:'. 

l::l·FO:'<"' 0711 I !02 -U6 00 P\:1 742lJ-<)0-'i Aluminum 4100 Pttll NBCJ 12 

EH-032 07il li02 4:36 00 P:V1 -;++IJ-36-0 .-\n11ll10ll) 3.9 11g/I NBCJ 12 

l'FF032 0711 l/02 4 3600 PM 7440-38 2 Ar:,cnic 11 pg/I N BCI 12 

EFF032 0711 I /02 -+ 3<1 00 PM 7440-39-_1, Ban um 28 NIWJl2 

EFF032 07 /I li02 -U6:00 PM 74-+0-41 7 02 NBCJJ:' 

EFF032 07il 1/02 -U600PM 7440-4'.\-<) Cadmium 0.6 ll 'iBCJ 12 

EFF032 07111102 4:36:00 PM 7440-70 2 Calcium 29000 NBCJl:2 

EFF032 07/11102 4:36:00 PM 7440-4 7-3 Chromium 13 µg/l NBCJ12 

Eff032 07111102 4:36:00 PM 7440-48-4 Cobalt :u pg/I NBCJl2 

EFF032 07111102 4:36:00 PM 7440-50-8 Copper 39 pg/I NBCJ 12 

EFF032 07/l 1102 4:36:00 PM 7439-89-6 Iron 11000 µg/1 'lBCJ 12 

EFF032 07111102 436:00 PM 7439-92-1 Lead 140 pg/l NBCJl2 

EFF032 07111/02 4:3600 PM 7439-95-4 Magnesium 30000 pg/I '-I BC'J 12 

EFF032 07/11/02 436:00 PM 7439-96-5 Manganc~c 160 pg/I NBCJ 12 

EFF032 07/11/02 4:36:00 PM 7440-02-0 Nickel 5.9 ,ug/I 'lBCJJ2 

EFF032 07/11/02 4 3600 PM 74-Hl-09-7 Pnta,,ium 14000 NBC.112 

EFF032 07/l l/02 4 3600 PM 7782-49-2 Selenium :u u NBCJ 12 

Eff032 07111/02 4:3600 PM 7440 22-4 Silver 0.5 l 'lBCJ 12 

EFF032 07/11/02 4 ](1:00 PM 7440-23-S Sndrnm 2:"0000 µg/I 'lBCJl2 

EFr0:12 07/11/02 4:]6:00 P.\!I 7-+40-28-0 Thallium :; I l µg/I '>IBCJ 12 

f-FHfi:.1 0' 1 1 I /O.' .! <6 00 P\1 ~440 1 I -" Tin 4" ,I J e/! '\BC.I I' 



Storm Water Effluent Analytical Data for the Cooper River 

SAMPLE ID DATE SAMPLED TlME SA'.VIPLED CAS NUMBER 

EFFO'.I:! 

EFF032 

EFF032 

EFF032 

EFF032 

EFF032 

EFF0:.2 

ITf0< 1 

Fl·TO"\ ~ 

EFFo;_:: 

ITFO"i' 

Fl'F032 

EFF()i.:' 

EFF032 

EFF0.12 

EFHJ"\2 

Eff032 
Ef'F0\2 

EFF0<2 

EFF032 

EFHf\2 

HF0."\2 

Eff032 

EFF032 

EFF0:-12 

EFF032 

EFF032 

Effff\2 

EFF032 

EFF032 

Ef'F032 

Eff0.)2 

EH032 

EFF032 

EFF032 

EFfO'<::'. 

EFrD'::' 

07111102 

07111 /02 

07111/02 

0711 1/02 

0711 1102 

0711 1102 

07/ l 1 /O::! 

')". I Ii() 2 

/P;I Jfll~ 

0'111/IL' 

07/ I i!02 

IP ii 11()"' 

07/ I 1/02 

07ill/02 

07111102 

07111/02 

07/11/02 

07/11/02 

07/11/02 

07;1 !/02 

0711 1102 

07111102 

07/ I I 102 

07/J l/02 

07111/02 

07111/02 

07111/02 

07/l J/02 

07/l J/02 

07111102 

0711 li02 

07il 1/02 

07111/02 

07/11/02 

07111102 

07/ I I /02 

01/11/02 

07/11/()::1 

4:36:00 P\1 

4:36:00 P\1 

4:3600 PM 

4:36:00 PM 

4:36:00 PM 

4 36:00 PM 

.;1 .'16:00 rrv! 
I '(1 00 P\1 

.! ''' oo P\1 
.( )() 00 l'\1 

! \(, 00 PVI 

4.°>(J 00 l':V1 

4.1fr00 l'\1 

4 '<100 P\1 

4 36 00 P\1 

4 36 00 P'.\-1 

4 3(1:00 PM 

4:."\600 PM 

.j .1(, 00 P\1 

416:00 PM 

4 _-;6 00 PM 

4 _1.6 00 PM 

4:36:00 PM 

4 36:00 PM 

4:36:00 P'.\1 

-i:3C1:00 P.\1 

4:36:00 PM 

4:3600 PM 
4:36:00 PM 

4:36:00 P:v1 

4:36:00 PM 

4:36 00 PM 
4 J(1 00 PM 

4 3fr00 PM 

4 3600 PM 

4.3600 Pl\1 

4 i(i 00 Pf\ 1 

7440-62-2 

7440-66-6 

7 439-97-6 

72-54-8 

72-55-9 

50-29-3 

309 00 ') 

'-!fl< -, I q 

'19··8' 
74.•) 

'19 8h 

(10-5i I 

l):'<J-98-8 

,,, 13-()'i-') 

1031-07-8 

72 20-8 

7421 93-4 

'3494· 70:; 

58 1\9 ') 

511!:<-742 

76-44-8 

1024-57-3 

72-43-5 

8001-35-2 

126 74- J 1-2 

I l I 04-28-2 

I J 141 16-5 

53469-21-9 

12672-29-6 

11097-69-1 

I l 0%-82-:'i 

120-82-1 

95-30-1 

541-7:1-1 

106-4(1 7 

108-60-1 

COMPOUND ~AME 

Vanadium 

Zinc 

Mercury 

4.4'-DDD 

4.4'-DDE 

4,4'-DDT 

A!dnn 

.dplia BH( 

hc·t.1 RH< 

1!,·l1a-HI I( 

D1c·ldnn 

Lndthllli'a11 I 

Fndm11\fan II 

Endnsu I Ian sulfate 

Endrin 

En<lrm aldehyde 

Emlrm ketone 

c'.a11m1a BHC i LrnJ~u1c 

gamma-Chlordane 

I leptad1l01 

r kptachlor cpox1dt: 

Mcthuxych \or 

Tnxaphene 

Aroclor-10 I 6 

Aroclor-122 l 

Aroclor-1232 

Aroclnr-1242 

Aroclor-1248 

A roclor-1254 

Arnclor-J 260 

12.4-Trich\orobenzenc 

1.2-Dichlorobeniene 

1.3-DichlorobcnLcne 

1.4-Dichlorobenzenc 

I -chloroprnpanc) 

f h1q1-Ch lorni<.oprnpyl )l'thcr I 
2 .4. S Tndiloi "l'l·1cnnl 

RESULT VALIDATION QUALIFIER UNITS SDG l'lllJMBER 

15 

180 

o. r 
0.1 

0.1 

0.1 

0.0" 

n ll" 
11111 ·, 

I! ii" 

() II" 

0 I 

(l 0' 

0. I 

0.022 

0.1 

0 I 

IL I 

!) (JS 

0.05 

O.O:'i 

o o:=; 
O.'.i 

10 

10 

10 

10 

10 

JO 

u 
u.r 
UJ 

li.I 
UJ 
l l 

I I 

: I 

! I 

l J 
I :1 
<.I 

l iJ 

l lJ 

l'.I 

LJ 
l :.1 

! J 

l iJ 

l 'J 

l.'J 

UJ 

l IJ 

UJ 

UJ 

lJJ 

l.'.I 

l'J 

LJ 

u.r 
L' 
l.' 

l' 

L 

µg/I 

µg/I 

pg/I 

µg/I 

11 !.>/I 

,ug/! 

~1;c/I 

µg/1 

pg/I 

µg/1 

pg/! 

pg/I 

µg/I 

µg/l 

µg/l 

~1g/I 

µg/I 

µg/I 

pg/I 

pg/I 

pg/I 

µgil 

pg/I 

NBCJ 12 

NBCJl2 

NBCJl2 

NBC.112 

NBCJl2 

NBCJ12 

!\'BC 111 

'\Bl I I' 

\; BCI I ' 

'\fl( I I ~ 

'\BCJI' 

'\FWJ l' 

'\BUI.:: 

NBCJ I:' 

NBCJ I 2 

NBCf 12 

"IBCJl2 

NBCJl2 

'.\IBCJ 12 

'\BC.II' 

NHCJ 12 

'.\BC.I 12 

NBC.112 

NBC.112 
NBC.II.., 

NBCJ 12 

NBCJ12 

NBC.112 

NBCJ 12 

NBC.I 12 

NBC.112 
NBCJI.., 

"IBCJ12 

NBCJl2 

NBC.I 12 

NBCJ 12 

l\'BCJ I:' 

h~BCJ I' 



Storm Water Effluent Analytical Data for the Cooper River 

SAMPLE ID IH TE SAMPLED Tl.\IE SAMPLED CAS NUMBER 

Eff032 

EFF032 

crF032 

EFF0:'>2 

EFF032 

Eff032 

fTF03:' 

UFO'<_' 

l:FJ'(f;..: 

1:1-HJi.' 

EFFOi2 

U'H1:_ 

EFF0.'2 

EFf'U.'2 

EFFOi2 

Eff032 

EFF0'.\2 
EFF()l,2 

El-+tl32 

EFF0_;2 

EFHl.'2 

EfT032 

EFF032 

EFHJ:\2 

Ef'F032 

EFF032 

EFFO:l2 

EFF032 

EFF032 

EFF032 

EFF0'.\2 

EFF032 

EFF032 

EFF032 

Err032 

EFF032 

Ef'F032 

FFFO' ~ 

07111/02 

07111/02 

07/J l/02 

07/11/02 

07/ll/02 

0711 I /02 

07il 1102 

0 : 1 I 110 .' 

0 /, I I IU_: 

0711 1102 

!J i I dL' 

()7111/02 

07il 1102 

07 fl I /02 

07111/02 

()7/11/02 

071 I I /02 

07; l lilL' 

0711 1/02 

07111/02 

07/11/02 

07/ l l/02 

07111/02 

07111102 

07111/02 

07/11/02 

07/11/02 

07111/02 

07111/02 

07111/02 

0711 I /02 

07/11/02 

07/11/02 

07il 1/02 

07111/02 

07/11/02 

ff7 1 11ill~ 

4:36:00 P\1 

4:3600 PM 

4:3600 PM 

-U6:00 PM 

-U6:00 PM 

-L'>(J:OO Prv1 

4 \frOO PM 

+ ;(l 00 f'fl.·1 

• 't' 00 P\1 
-I ;(1 l)(J l'r-..1 
4 ·;(, ()() l'\1 

-I ;Cl 00 P\I 

4 ~600 P\1 

4.i(1:00 Pivl 

4 3fr ()() p 'V1 

4 \(1 00 p \!1 

4: .1600 P\1 

4 :1600 PM 

.+ 3600 PM 

4 36:00 PM 

43<i:OO l'M 

43(1:00 PM 

4:36:00 PM 
4:36:00 PM 
4:16:00 PM 

4:36:00 PM 

4:36:00 PM 

4:3fr00 PM 

4:36:00 PM 
4:36:00 PM 

4 36:00 PM 

4:16:00 PM 

4 3M)0 PM 

4 36:00 PM 

-+3600 PM 

416 00 P\1 

4 3CJ:00 P\1 

4 lfrOO P\1 

88-06-2 

l 20-83-2 

105-67-9 

51-28-5 

121 14-2 

(106-20-2 

'11-58-' 

I 0(1-44-'1 

9 J-94-1 

99-09-2 
I 01-'\ ) .. -; 

59- '\0- 7 

I 06-4 7-8 

7005-72-3 

100-01-b 

I 00-02- 7 

83-32-9 

208-96-8 

120-12-7 

56-55-3 

'\0-32-8 

205-99-2 

191-24-2 

207-08-9 

111-91 I 

11 1-44-4 

117-81 7 

85-68-7 

86-74-8 

218-01-9 

5-1>- 70-:1 

I;~ h4ll 

COMPOLND NAME 

2.4.6-Trichlorophcnol 

2.4-Dichlorophenol 

2 ,4-Di methyl phenol 

2.4-0i n 1 lrophenol 

2.4-Dinilrn!ul uenc 

2.6-DimLrolul ucnc 

'.( 'hloron~1phLhaknr 

' t IJl,11,>phe11"1 

I 11.ipllliu!c·11« 

_' \:k1hvl l'ilL'llUI i O-( ·rl'\<'l 1 

:. \.Jlilldlllilill 

2 :'--l:mirhcn<ii 

:;&4-\kihylphenol: 

lTL'"\U] .! 

1,,3'· D1chloruhen/.iu1ne 

1-!\ 1trnanilmc 

4-Hrnmophcnylrhenyl ether 

4-Chlon J- .~ - methyl phenol 

4-\ 'hh>1oa111l111e 

4-Ct1lorophcnylrhcny1 ctlic1 

4-Nitrua11il111t· 

4-Nitrophcnol 

A ce1iarhthenc 

Accnaphthylene 

Anthraccnc 

Hcn1o(a)anth raccnc 

Bervo( a)pyrer:e 

Bcnzo(b)11uoranthcnc 

Benzrn g.h,i )[lcrylcnc 

Benrn( k lfluoranthcnc 

h1q2-Chlnrocthoxy)methane 

bi;,(2-Chlurocthyl Jet he: 

b1,12-Elhy lhexyl J[lhlhalalc' 

Butyl hen7.ylphrhalate 

Carh:vole 

Chry~enc 

D1 hen Loi a.h .lanthraLTne 

ll; hc1111 ifura11 

RESULT VALIDATION QUALIFIER UNITS SDG NUMBER 

10 

10 

10 

50 

I 0 

10 

10 

I ii 

I 0 
:,l) 

10 

I 0 

20 
'\() 

10 

10 

2U 
10 

)() 

50 

10 

10 

10 

10 

10 

10 

10 

10 

10 

I 0 

0 (J 

10 

10 
IO 

10 

I fl 

L 

L' 

L 
l' 

L 

l 
I.' 

u 
l 

l 

L' 

L 

11 

If 

u 

c 
u 
t: 
{I 

u 
LI 

J 

l 

l 
l' 

l. 

µg/I 

µg/I 

~tgll 

µg/l 

ue/I 

:1g/I 

µg/I 

µg/l 

pgtl 

pg/l 

~tg/I 

µg/I 

µg/I 

µg/l 

µg/I 

~tgll 

µ)Z/l 

µg/I 

µg/I 

pg/I 

NBCJ 12 

NBC.112 

NBCJ 12 

NI3CJl2 

'iBCJl2 

'iBCJ 12 

.'\' HCJ 11 

'\ill Ii' 

\ lll j l 

'\ KCJ J _' 

'-d1CJ I' 

';l\('JJ." 

'-HlCJ I 2 

NBCJl2 

NHCJl2 

f'\HCJ12 

'.\fWJ 12 

Nf\CJ 12 

NBCJl2 

'iBCJ L'. 

NBCJ I' 

>iHCJ I 

'\BCll'.! 

NBC.112 

NBCJ 12 

NBCJ 12 

>lBCJ 12 

NBCJI 

>!13CJ 12 

"1BCJ 12 

NBCJ 12 

NBCJ 12 

NBCJl2 

'iBC JI'.! 

:'-IBCJl2 

NBCJ 12 

NBCJ 12 

'\'fl CJ 12 



Storm Water Eflluent Analvtical Data for the Cooper River 

SAMPLE ID DATE SAMPLED TJyfE SAMPLED CAS NVMRER COMPOUN1) NAME RES tr LT VALIDATION QUALIFIEI< UNITS SDG ~UMBER 

EFF01>2 07111102 4 36:00 P:'vf 84-66-2 Dicthylphthalatc 10 ti pg/I NBCJ12 

EFF0'.12 07/11/02 4:36:00 PM 13 1- l 1-1> Dimcthylphlhalatc 10 u pg/I '.'iBCJl2 

EFF0:12 07111/02 4:36:00 PM 84-74-2 Di-n-hucylphthalatc 10 l! pg/I '\BCJ 12 

EFf032 07/ 11/02 4:36:00 PM JI 7-84-0 Di-n-octylphthalatc 10 c µg/I NBCJl2 

EFF032 07/11/02 4:36:00 PM 206-44-0 Hunranthcne 10 ll '\BCll2 

EFF032 07/11/02 4 ~600 PM 86-7>-7 fluorcnc 10 l' NBCJ 12 

LFF01:.' (J !/11/02 + :i11:0l) P\1 Ii X 7+- l i k\achiornlx·n;cnc' iO i' '~BC'J l 2 
UTO<' \J, I I 102 • ;(l ()() f'\1 ~ . (ii'; I k ,,it Iii"" ihu1.1d1c·11, 111 '\Ht J I , 

1.lTo_-.. \I-,_ i i 10: i ~6. OfJ P~vi -- r -l l! \ lL' \' !l lpi..:1 H ~\U !•:I !I '" '~BC!!"' ", 
EITO~.- il-. I 111)_ ~ ;vuo P\1 J f,_. '~1chlmc>L'tha11" lO '·;f~C I I~ 

UTIJ:l2 0 7 111/02 + :l(d)() l'\1 l9>·39-' I 11dt•11c>1 I . ." .3-nl ipyrc·nr I 0 ,1 '-.B( j i :' 

I 11 O' ~ 'I ! II..'. + 1(, 00 P\1 . ..,:-;. ~q I"·'!'h1)itllk 'II '.iHCI I' 

IFF0'-2 0-:111102 4 1(100 PM 'll 20 ' Naphtha:c'lll' •0 NHCJl2 

l..f ·1·0.'2 0711 I !02 4'.1600 PM 98-'J'i-J N1trohcmenc 10 p .l'/i NBCJJ:' 

EFF0.'12 ()7/11 /02 +3600 PM (12 l -(i4- 7 n- N 1tn hod1-11-propy !arnrne I 0 'I .:T/1 >.'HCJ I::> PC-'' 

EFHB2 07/1 I !02 4 Vi:OO PM 86-30-6 '\-N 1 l ni\nui phenylaminc 10 t' l\BCJ I 
FFF0'.12 ()7/11/02 4 ·' (i 00 l'\.1 87 8(1-:> Pc1H<Jch irirupht:nol "O l' t\BCJ 12 
El'l'0'.12 ()71 I l/02 4 36:00 P\:I 8'i 01 8 Phenuntlm:1w 10 pg/I NBCJ 12 
EFHJ32 07/11/02 + 36:00 P\'1 I 08-9'.1 2 Phenol 10 .\BCJ 12 

l·J'FO.i..' 07/ I l/02 +:16 00 l'\1 I 2'1-00-0 l'yrene I() P:Cll \iHCJ 12 

EFF032 0711 I /02 4 36:00 l'\.1 57-12-) Cyaniuc. Total 10 u µg/I l\lJCJ 11 

EFF033 05/18/02 8:10:00 PM E-!0242 Salinity 2 u ppt NBCJ09 

EFF033 05118/02 8:10:00 PM 7429-90-5 Aluminum 130 J µg/I NBCJ09 

EFF033 05/18/02 8:10:00 PM · 7440-36-0 Antimony 39 u µgll NBCJ09 

EFF033 05/18/02 8:10:00PM 7440-38-2 Arsenic J µg/l NBCJ09 

EFF033 05/18/02 8:IO:OOPM 7440-39.,.3 Barium 6.6 J µg/l NBCJ09 

EFF033 05/18/02 8:10:00 PM 7440-41-7 Beryllium 0.1 u µgll. NBCJ09 

EFF033 05118102 8:10:00PM 7440-43-9 Cadmium 0.6 u µg/l NBCJ09 

EFF033 05/18/02 8:10:00PM 7440-70-2 Calcium llOOO µgll. J\."BCJ09 

EFF033 05/18/02 8:10:00 PM 7440-47-3 . Chromium 1.4 J µg/l NBCJ09 

EFF033 05/18/02 ·8:10:00 PM 7440-48-4 Cobalt 0.7 UJ µg/l NBCJ09 
EFF033 05118/02 8:10:00PM 7440,50-8 Copper 49 µg/l NBCJ09 

EFF033 05/18/02 8:10:00PM 7439-89c6 iron 170 pg/I NBCJ09 
EFF033 05/18/02 lUO:OO PM 7439-92-1 Lead 3.9 J ~tg/l NBCJ09 
EFF033 05118/02 8:10:00 PM 7439-95~4 Magnesium 2300 µg/l NBCJ09 

EFF033 05/18/02 8:10:00PM 7439-96-5 Manganese 6 J µg/I NBCJ09 

EFF033 05/18/02 8:JO:OOPM 7440-02cO Nickel L7 u pg/I NBCJ09 

EFF033 05/ 18/02 8:10:00 PM 7440-09-7 Potassium 1500 µg/I NBCJ09 
EFF033 05/18/02 8:10:00 PM 7782-49-2 Selenium 3.3 u µg/l NBCJ09 



Storm Water Effluent Analytical Data for the Coo1:ier River 

SAMPLEm DATE SAMPLED TIME SA\1PJ,ED CAS NUMBER COMPOUND NAME RESULT VALIDATION QUALIFIER UNITS SDG !\'UMBER 

EFF033 05/ 18/02 8:10:00 PM 7440:22-4 Silver 0.5 UJ µg/I NBCJ09 

EFF033 05/18/02 8:10:00 PM Sodium 19000 J µg/I NBCJ09 

EFF033 05118/02 8:10:00 PM 7440-28-0 Thallium 5.1 v µg/I NBCJ09 

EFF033 05118102 8:10:00 PM 7440-31-5 Tin 4.5 u pg/I NBCJ09 

EFF033 05118/02 8:10:00 PM 7440-62-2 Vanadium 5.2 J µg/l NBCJ09 

EFF033 05/18/02 8:10:00 PM 7440-66-6 Zinc 48 J µg/l NBCJ09 

EFF033 05/18/02 8:10:00 PM 7439-97-6 Mercury O.l UJ µg/l NBCJ09 

EFF013 05/18/02 8:JO:OOPM 72-54-8 4,4'-DDD 0.1 UJ µg/l NBCJ09 

EPF033 05/18/02 8:10:00 PM 72-55-9 4,4'-DDE 0.1 L'J µg/I NBCJ09 

EFF033 05/18/02 8:10:00 PM 50-29-3 4.4'-DDT 0.1 UJ µg/I NBCJ09 

EFF033 05/18/02 8:10:00 PM 309-00-2 Aldrin 0.05 UJ µgll NBCJ09 

EFF033 05118102 8:10:00 PM 319-84-6 alpha-BHC 0.05 UJ µg/I NBCJ09 

EFF033 05118102 8:10:00 P~1 5103-71-9 alpha-Chlordane 0.05 UJ µg/I NBCJ09 

EFP033 05/18/02 8:10:00 PM 319-85-7 beta-BHC 0.05 UJ µg/l NBCJ09 

EFF033 05/18/02 8:10:00 PM 57-74-9 Chlordane (technical) 0.5 UJ µg/l NBCJ09 

EFF033 051j8/02 8:10:00 PM 319-86-8 delta-BHC 0.05 UJ µg/I NBCJ09 

EFF033 05118102 8:10:00 PM 60-57-1 Dieldrin 0.1 UJ ~tgll NBCJ09 

EFF033 05/18/02 8:10:00PM 959-98-8 Endosulfan I 0.05 UJ µg/l NBCJ09 

EFF033 05/18/02 8:10:00 PM 33213-65-9 Endosulfan II 0.1 UJ µg/I NBCJ09 

EFF033 05/18/02 S:IO:OOPM 1031-07-8 Emlosulfan sulfate 0.1 UJ pg/I NBCJ09 

EFF033 05/ 18/02 8:10:00 PM 72-20-8 Endrin 0.1 UJ ~lg/l NBCJ09 

EFF033 05/18/02 8:10:00 PM Endrin aldehyde 0.1 UJ µgll NBCJ09 

EFF033 05/18/02 8:10:00 PM 53494~70-5 Endrin ketone 0.1 UJ pg!l NBCJ09 

EFF033 05/18/02 8:10:00 PM 58-89-9 gamma-BHC (Lindane) 0.05 UJ µg/1 NBCJ09 

EFF033 05/18/02 8:10:00 PM 51 gamma-Chlordane 0.05 UJ µg/l NBCJ09 

EFF033 05/18/02 8:10:00 PM 76-44-8 Heplachlor 0.05 UJ µg/l NBCJ09 

EFF033 05/18/02 8:10:00PM 1024-57-3 Heptachlor epoxide 0.05 UJ µg/I NBCJ09 

EFF033 05/18/02 8:10:00 PM Methoxychlor 0.5 UJ µgll NBCJ09 

EFF033 05/18/02 8:10:00PM 8001-35-2 Toxaphene 5 lJJ µg/l NBCJ09 

EFF033 05/18/02 8:10:00PM 12674-11-2 Aroclor~ I 016 I UJ µgll NBCJ09 

EFF033 05/18/02 8:10:00 PM 11104-28~2 Aroc!orcJ22.I 2 UJ µg/l NBCJ09 

EFF033 05118/02 8:10:00 PM 11141-16-5 Aroclor-1232 UJ µg!l NBCJ09 

EFF033 05/18/02 8:10:00 PM 53469-21-9 Aroc!or-1242 l UJ µg/l NBCJ09 

EFF033 05/18/02 8:10:00 PM 12672-29-6 Aroclor-1248 1 lJJ µg/l NBCJ09 

EFF033 05/18/02 8:10:00PM 11097-69-l Aroclor-1254 UJ µg/I NBCJ09 

EFF033 05/18102 8:10:00 PM 11096-82·5 Aroclor-126Q LJ µg/l NBCJ09 

EFF033 05118/02 8dO:OOPM 120-82-1 1,2,4-Trichlorobeiti.ene 10 u µgll NBCJ09 

EFF033 05/18/02 8:10:00 PM 95-50~1 1,2-Dichlorobenzene 10 lJ pg/I NBCJ09 

EFF033 05/18/02 8:10:00 PM 541-73-1 J .3-Dichlorobenzene 10 u µg/I NBCJ09 



Storm Water Efl1uent Analytical Data for the Cooper River 

SAMPLE ID DATE SAMPLED TIME SAMPLED CAS NUMBER COMPOL'ND NAME RESULT VAi .IDATION QUALIFIER UNITS SDG NUMBER 

EFFO.B 05/18/02 8:10:00PM 106-46-7 1,4-Dichlorobenzene lO u µg/J NBCJ09 

2,2' -Oxybi s(l -ch loropropane) 
EFF033 05/18/02 8:10:00PM 108-60-1 [bis(2~Chloroisopropyl)cther] 10 u µgll NBCJ09 

EFF033 05/18/02 8:10:00 PM 95c95c4 2.4,5-Trichlorophenol 10 i; µg/l NBCJ09 

EFF033 05/18/02 8:10:00 PM 88-06-2 2.4;6-Trichlorophenol 10 u µgll NBCJ09 

EFF033 05118/02 8:10:00 PM 120-83-2 2,4-Dichlorophenol 10 u µg/I NBCJ09 

EFF033 05/18/02 8: 10:00 PM 105-67-9 2 ,4-Dimcthylphenol 10 u µg/l NBCJ09 

EFF033 05/18/02 8:10:00 PM 51-28-5 2.4-Dinitrophenol 50 u rig/I NBCJ09 

EFF033 05118/02 8:10:00 PM 121-14-2 2.4-Dinitroro!uenc IO lJ µg/I NBCJ09 

EFF033 05/18/02 8:10:00 PM 606-20-2 2.6-Dinitrotoluene 10 u µg/I NBCJ09 

EFF033 05/18/02 8: 10:00 PM 91-58-7 2-Chloronaphthalene 10 u µg/l NBCJ09 

EFF033 05118102 8:10:00 PM 95-57-8 2-Chlorophenol 10 u rtg/I NBCJ09 

EFF033 05/18/02 8:!0:00 PM 534-52-l 2-Methyl-4,6-dinitrophcnol 50 u µgll NBCJ09 

EFF033 05/18/02 8:lO:OOPM 91-57-6 2-Methylnaphthalcnc 10 u µg/l NBCJ09 

EFF033 05/18/02 8:10:00PM 95-48-7 2-Methylphenol (o-Crcsol) 10 u µg/l NBCJ09 

EFF033 05/18/02 8: IO:OO PM 88-74-4 2-Nitroaniline 50 u µg/I NBCJ09 

EFF033 05118102 8:10:00 PM 88-75-5 2-Nitrophenol JO u µg/l NBCJ09 

3&4-Methylphcnol (m&p-
EFF033 05/18/02 8:10:00 PM I 06-44-5 crcsul) 10 u fJg/l NBCJ09 

EFF033 05/18/02 8:10:00 PM 91-94-1 3,3 '- Dichlorobenzidinc 20 u µg/l NBCJ09 

EFF033 05/18/02 8:10:00PM 99-09-2 3-Nitroaniline 50 u µg/l NBCJ09 

EFF033 05/18/02 8:10:00 PM 101-55-3 4-Bromophenylphenyl ether 10 u µg/l NBCJ09 

EFF033 05/18/02 8:10:00 PM 59-50-7 4-Chloro-3-methylphenol 10 u µg/I NBCJ09 

EFF033 05/18/02 8:10:00PM 106-47-8 4-Chloroanihne 20 u flg/1 NBCJ09 

EFF033 05/18/02 8:10:00PM 7005-72-3 4-Chlorophenylphenyl ether JO u µg/l NBCJ09 

EFF033 05/18102 8:10:00PM 100-01-6 4-Nitroaniline 50 u µg/l NBCJ09 

EFF033 05/18/02 ·&:lO:OOPM 100-02-7 4-Nitrophenol 50 u µg/l NBCJ09 

EFF033 05/18/02 8:10:00PM 83,32-9 Acenaphthenc 10 u }lg/I NBC)09 

EFF033 05/18/02 8:10:00 PM 208-96c8 Acenaphthylene 10 lJ µg/l NBCJ09 

EFF033 05/18/02 8:10:00 PM 120-12-7 Anthracene 10 lJ µg/I NBCJ09 

EFF033 05/I8/02. 8:10:00PM 56c55c3 Benzo(a)anthraccne lO u µg/I NBCJ09 

EFF033 05/18/02 8:IO:OOPM 50-32-8 · Bem.o(a)pyrene 10 lJ µgll NBCJ09 

EFF033 05/18/02 8:10:00 PM 205-99-2 Benz.o(b )fluoranthene 10 lJ µg/J NBCJ09 

EFF033 05/18/02 8:!0:00 PM 191-24-2 Benzo(g.h,iJperylene 10 u µg/l NBCJ09 

EFF033 05/18/02 8:JO:OO PM 207-08-9 Benzo(k)fluoranthcne 10 u µg/I NBCJ09 

EFF033 05/18/02 8:10:00PM 111"91-l bis(2-Chloroethoxy)mcthanc 10 u µg/l NBCJ09 

EFF033 05/18/02 8:10:00 PM 111-44-4 bis(2-Chloroethyl)ether . IO u µg/l NBCJ09 

EFF033 05/18/02 8:10:00 PM 117c81-7 bis(2-Ethylhexy!Jphthalate 14 µg/I 1'<BCJ09 

EFF033 05118/02 8:10:00 PM 85-68-7 Butylbenzylphthalate 10 u ~tg/l NBCJ09 



Storm \Valer Effluent Analytical Data for the Cooper River 

SAMPLE ID DA TE SAMPLED TIME SAMPLED VALIDATIO'.\' ALIFIER CNITS SDG NUMBER 

EFF033 05/ 18/02 8:10:00 PM 86-74-8 Carbazole 10 lJ µgll NBCJ09 

EFF033 05/18/02 8:10:00 PM 218-01-9 IO lJ µg/I NBCJ09 

EFF033 05/18/02 8:10:00PM 53-70c3 Dibenzo(a,h)anthraccne JO lJ µg/I NBCJ09 

EFF033 05/18/02 8:10:00 PM 132-64-9 Dibenzofuran lO u ~tg/l NBCJ09 

EFF033 05/18/02 8:10:00 PM 84-66-2 Diethylphthalate 10 u µg/I NBCJ09 

EFF033 05118/02 8:10:00 PM 131-11-3 Dim.ethylphthalate 10 u µg/I NBCJ09 

EFF033 05118/02 8:10:00 PM 84-74-2 Di-n-butyl phthalate 10 u µg/l NBCJ09 

EFF033 05/18/02 8:!0:00 PM 117-84-0 Di-n-ocLylphthalalc 10 LJ µg/l NBCJ09 

EFF033 05/18/02 8:!0:00 PM 206-44-0 F1uoranthene 10 LJ µg/I NBCJ09 

EFF033 05118/02 8:10:00 PM 86-73-7 Fluorene JO u µg/l NBCJ09 

Ef'F033 05/18/02 8:10:00 PM l 18-74- I Hexacl1lornhenzene 10 c ~·g!l NBCJ09 

EFF033 05/18/02 8: lO:OO PM 87-68-3 Hexachlorohutadiene 10 L µg/I NBCJ09 

EFF033 05118/02 8:10:00 PM 77-47-4 Hexachlorocyz'lopentadiene 10 L µg/I NBCJ09 

EFF033 05/18/02 8:10:00 PM 67-72-1 Hcxachloroethm1e 10 L µg/l NBCJ09 

EFF033 05/18/02 8:10:00 PM 193-39-5 Jndeno(l ,2,3-cd)pyrenc 10 u µg/l NBCJ09 

EFF033 05/18/02 8:10:00 PM 78-59-1 lsophorone 10 L µg/I NBCJ09 

EFF033 05/18/02 8:10:00 PM 91-20-3 NarhLhalene JO u tlg/l NBCJ09 

EFF033 05/18/02 8: lO:OO PM 98-95-3 Nitrohenzene 10 LJ µg/l NBCJ09 

EFF033 05/18/02 8:10:00 PM 621-64-7 n-Nitro~odi-n-propylamine 10 u ~1g/l NBCJ09 

EFF033 05/18/02 8:10:00 PM 86-30-6 N-Nitrosodiphenylamine 10 u µg/I NBCJ09 

EFF033 05118/02 8:10:00 PM 87-86-5 Pentachlorophenol 50 u µg/l NBCJ09 

EFF033 05/18/02 8:10:00 PM 85-01-8 Phenanthrene 10 u µg/l NBCJ09 

EFF033 05/18/02 8:10:00 PM 108-95-2 Phenol IO u pg/I NBCJ09 

EFF033 05118102 8:10:00 PM 129-00-0 Pyrene 10 u µg/I NBCJ09 

EFF033 05/18/02 8:10:00 PM 57-12-5 Cyanide, Total IO u µg/I NBCJ09 

EFF034 03102102 5:25 :00 P,'v1 E-10242 Salinity 2 l' ppl NBCJ06 

EFF034 03/02/02 5:25:00 PM 7429-90-5 Aluminum 440 pg/I NBCJ06 

EFF034 O:V02/02 5:25:00 PM 7440-36-0 Antimony 3.8 u µg/I NBCJ06 

EFFOJ4 03102102 5:25:00 PM 7-l40-38-2 An,enic 4.8 J ~Jg/I NBCJ06 

EfFO~~..i 03/02/02 525:00 PM 7440-39-3 Barium 8.1 ~1g/I NBCJ06 

EFF034 03102102 5:25:00 PM 7440-41-7 BcrylliLlm 0.38 u µ!!fl NBCJ06 

EFF034 03/02102 5:25 00 PM 7440-43-'l Cadmium 0.5 l \i BCJOG 

EFF03-l 03/02/02 5:2'.'i:OO PM 7440-70-2 Calcium 2:1000 pg/I N BCJOfi 

EFF034 03102102 5 2500 PM 7-l-l0-47-3 Chromium 2A NBCJ06 

EFF03-l 03102102 5 25:00 PM 7440-48--l CGbalt 0.8 l' Nl3CJ06 

f'.FF0'.1-l 03/02/02 5:25:00 P:Vt 7440-50-8 Copper 5 NBCJ06 

EFFO'.l4 OV02/02 5:25 00 P:'d 7439-89-6 Iron 520 110/1 NBCJ06 r;:::-·· 

cFF03-l 03102102 5 25 :00 P:Vl 7-l39-')2- I Lead 2.~ pg/I NBCJ06 

FHtn.+ OV02/0::' ~ ~ 00 P\1 :4:-;9_9:;~-i \1J!;i1C\1Ui11 100 p~/1 '~BCJ06 



Storm Water Effluent Analytical Data for the Cooper River 

SAMPLE Ill DATE SAJ\1PLED TIME SA\H'LED CAS NUMBER 
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Storm Water Effluent AnalJ'tical Data for the Cooper River 

SAMPLE rn DATE SA\JPLED Tl:\U: SAMPLED CAS NLJl\HmR 
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Storm Water Effluent Anal~'tical Data for the Cooper RinT 

SAMPLE ID DATE SA'.\IPLED TI.ME SAMPLED CASNUMBER COMPOUND NAME RESULT VALIDATION QUALIFIER UNITS SDG NUMBER 

EFF034 03102102 5:25:00 PM j 11-9 l- I his( 2-Chloroclhox y lmcthane 10 c µg/I NBCJC\6 

EFF0.34 03/02/02 5::2.'i:OO PM 111-44-4 his(2 -Ch!orocthyl )ether IO L µg/I NBCJ06 

EFF0.34 03/02/02 5 25·00 PM 117-81-7 his\ 2-Ethylhcxyl )phlhalatc IO l pg/I NBCJ06 

EFF034 03/02/02 5 25:00 PM 8.'i-68-7 Butyl l)cn7ylphthalatc 10 u NBCJ06 

EFF034 03102101 5:25:00 P:V1 86-74-8 Carha.rnlc 10 Li NBCJ0(1 

EFF034 03/02/02 "25 00 P\1 .:> 18-01 () CIHyscnc l 0 l: NBCJO(, 

l-:~HL'4 () \/():.'./()..' ' ..') ()() P.\1 .., i-/() ·' U1lxnzu(a.h 1anll1racc11c· 10 l ~-.:BCJ06 

1·.H'0>4 1 I 'I0.:'1( I..' '~Oil P\1 . ;_: (14 (i I J1hc11/\>lu1a11 ill ·•t'."· \HCJOt, 

iTi'(1<.i ~ .! :, : () :_/{] ~· <JiJ P\i :--.+ (J(J i )1cth> iphth .. dah_ Ill 
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1:110<4 : 1~:0210.' ) 00 I'\ 1 : : I' f), j) I}\._ i \ '.H '\ RCJO<• ' 
1~1+0.'4 03102102 'i 2" 00 P\1 .::Ob-44-IJ Fluoranthc-11c' I (l '\ BCJ<J(, 

EFF0.'\4 tJ1,/0210:' '2'>:00 PM X(1-Ti Huorcnc 10 pg/I N BCJO() 

Ef'F034 0310:2/02 2'i DO PM I IS- 74-1 I kxachlo1oh-:111l.'11<: iO l f\BCJO(; 

EFF034 03102102 'i 2'i DO PM 87-68-3 I lexachlorohutad1ene 10 NBCJ06 

EF1'014 03/0210.:' 'i :::; 00 pr-,1 77-47-4 I k\achloroc )'l'l11pe11tad1e11c l () r· "JBCJ06 

EFF034 0:1/02102 5 25 00 PM (i7- 72 I Hcxachloroc1hanc l () l pg/I NBCJ06 

EFfll.'l4 O.V02i02 :'i 2'i 00 PM 193-39-' l11lkn01 l.2,3-cdJpyrcnc' I 0 l: "IBCJ06 

El'l'034 ()\/01i02 ".2:'> 00 l'M '8-"9-l borhoronl' J(J !l 12/I \BCJ06 

EFF034 03102102 '\25:00 PM 91-20-3 Naphthalene 10 l ~I g/I .'\' BCJ06 

EFF0:'-4 O.V02/02 5 2'i:OO PM 98-9:'>-3 \11rnhcn1ene 10 l pf21l :\BCJOC1 

EFF034 03/02/02 ):2'i:OO PM 621-647 11- N 1 trosod i-n-prnpyl amirw I 0 l l NBCJ06 

E!-'l-'034 0'J01/02 5:.:!.5:00 PM 8<1-30-6 N- :\ t trm,odi phcny Jami Ill' IO l' NBCJ06 

EffOJ4 03/02/02 5 25 00 PM 87-86-) Pentachlornphcnol 50 NlK'JO(l 

EFF034 03/01/02 5:25 00 PM 85-01-8 Phcnanthrene [() u µg/I NBCJ06 

EFF034 03/02/02 5:25:00 PM I 08-95-2 Phenol 10 l: µg/I NBCJ06 

EFF034 03/02/02 5:25 00 PM 119-00-0 Pyrene JO l! µg/l NBCJ06 

EFF034 03/02/02 5:25:00 PM 57-12-5 Cyarnde, Total 10 u µg/l NBCJ06 

EFF035 03/02/02 5:30:00PM E-10242 Salinity 2 u ppt NBCJ06 

EPF035 03/02/02 5:30:00PM 7429-90-5 Aluminum 970 µg/l NBCJ06 

EPF035 03/02/02 5:30:00 PM 7440c36-0 Antimony 3.8 u µg/I NBCJ06 

EFF035 03/02102 5:30:00PM 7440-38-2 Arsenic 2.7 u µg/l NBCJ06 

EFF035 03/02/02 5:30:00 PM 7440-39-3 Barium 20 µgll NBCJ06 

EFF035 03/02/02 5:30:00 PM 7440-41-7 Beryllium 0.43 u µg/l NBCJ06 

EFF035 03/02/02 5:30:00 PM 7440-43-9 Cadmium 0.5 u µgll l\13CJ06 

EFF035 03/02/02 5:30:00 P.\1 7440-70-2 Calcium 39000 µgll NBCJ06 

EFF035 03/02/02 5:30:00 P.\1 7440-47-3 Chromium 2.3 J µg/I NBCJ06 

EFF035 03102102 5:10:00 PM 7440-48-4 Cobalt 0.8 u µg/l NBCJ06 



Storm Water Effluent Analytical Data for the Cooper River 

SAMPLE ID DA TE SAMPLED TIME SAMPLED CASl'!uMBER COMPOUND NAME RESULT VALIDATION QUALIFIER U:\TITS SDG NlJMRER 

EFF035 03/02/02 5:30:00PM 7440-50-8 Copper 10 J µg/l NBCJ06 

EFF035 03/02/02 5:30:00PM 7439-89-6 Iron 7!0 µg/l NBCJ06 

EFF035 03102102 5:30:00 PM 7439-92-1 Lead 6.1 fig/I NBCJ06 

EFF035 03/02/02 5:30:00 PM 7439-95-4 Magnc5ium 36000 µg/I NBCJ06 

EFF035 03/02/02 5:30:00 PM 7439-96-5 Manganese 23 pg/I NBCJ06 

EFF035 03/02/02 5:30:00 PM 7440-02-0 Nickel 1.7 u µgll NBCJ06 

EFF035 03/02/02 5:30:00 PM 7440-09-7 Potassium 18000 µg/I NBCJ06 

EFF035 03/02/02 5:30:00 PM 7782-49-2 Selenium 4.9 t_; pg/I NBCJ06 

EFF035 03102102 5:30:00 PM 7440-22-4 Silver 1.4 u pg/I NBCJ06 

EFF035 03102102 5:30:00 PM 7440-23-5 Sodium 320000 J 11g/l NBCJ06 

EFF035 03102102 5:30:00PM 7440-28-0 Thallium 6.3 u 11g/I NBCJ06 

EFF035 03102102 5:30:00 PM 7440-31-5 Tin 4.1 u µg/l NBCJ06 

EFF035 03102102 5:30:00PM 7440-62-2 Vanadium 4 J µg/l NBCJ06 

EFF035 03/02/02 5:30:00 PM 7440-66-6 Zinc 33 J pg/l NBCJ06 

EFF035 03102102 5:30:00 PM 7439-97-6 Mercury 0.1 u µgll NBCJ06 

EFF035 03102102 5:30:00 PM 72-54-8 4,4'-DDD 0.1 UJ µgll NBCJ06 

EFF035 03/02/02 5:30:00PM 72-55-9 4,4'-DDE 0.1 UJ µg/l NBCJ06 

EFF035 03102102 5:30:00 PM 50-29-3 4.4'-DDT 0.1 UJ pg/1 NBCJ06 

EFF035 03102102 5:30:00PM 309-00-2 Aldrin 0.05 UJ pg/I NBCJ06 

EFF035 03/02/02 5:30:00 PM 319-84-6 alpha-BHC 0.05 UJ µg/l NBCJ06 

EFF035 03/02/02 5:30:00PM s 103-71-9 alpha-Chlordane 0.05 UJ pg/1 NBCJ06 

EFF035 03/02/02 5:30:00 PM 319-85-7 beta-BHC 0.05 UJ pg/I NBCJ06 

EFF035 03/02/02 5:30:00PM 57-74-9 Chlordane (technical) 0.5 UJ pg/I NBCJ06 

EFF035 03/02/02 5:30:00 PM 319-86-8 delta-BHC 0.05 UJ µg/l NBCJ06 

EFF035 03/02/02 5:30:00PM 60-57-1 Dieldrin 0.1 UJ µg/l NBCJ06 

EFF035 03/02/02 5:30:00 PM 959-98-8 Endosulfan I 0.05 UJ µg/l NBCJ06 

EFF035 03/02/02 5:30:00 PM 33213-65-9 Endosulfan ll 0.1 UJ µg/l NBCJ06 

EFF035 03102102 5:30:00 PM !031-07-8 Endosulfan sulfate 0.1. UJ µgll NBCJ06• 

EFF035 03/02/02 5:30:00PM 72~20-8 Endrin 0:1 lJJ µgll NBCJ06 

EFF035 03/02/02 5:30:00 PM 7421-93-4 Endrin aldehyde 0.1 UJ µg/l NBCJ06 

EFF035 03/02/02 .5:30:00 PM 53494-70-5 Endrin ketone 0.1 UJ µgll NBCJ06 

EFF035 03/02102 .5:30:00 PM 58-89-9 gamma-BHC (Lindane) 0.05 UJ µgll NBCJ06 

EFF035 03/02/02 5:30:00 PM 5103-74-2 gamrna~Chl ordane o.os UJ µg/l NBCJ06 

EFF035 03/02/02 5:30:00 PM .. 76-44-8 Heptachlor 0.05 UJ µg/l NBCJ06 

EFF035 03/02/02 5:30:00 PM 1024-57-3 Heptachlor epoxide 0.05 lJJ ~tg/l NBCJ06 

EFF035 03/02/02 5:30:00PM 72-43-5 Methoxychlor 0.5 UJ µg/l NBCJ06 

EFF035 03102102 5:30:00PM 8001-35-2 Toxaphenc 5 UJ µgll NBCJ06 

EFF035 03/02/02 5:30~00 PM 12674-1 l-2 Aroclor-1016 UJ µg/I NBCJ06 

EFF035 03/02/02 5:30:00 PM l] 104-28-2 Arodor-1221 2 UJ µg/I NBCJ06 



Storm Water Effluent Analytical Data for the Cooper lliver 

SAMPLE ID DA TE SAMPLED TIME SAl\f PLED CAS NUMBER COMPOUl\TI NAME RESlJLT VALIDATION QUALIFIER UNITS SI>G NUMBER 

EFF035 03/02/02 5:30:00PM 1114.1-16-5 Aroclor-1232 l UJ µgll NBCJ06 

EFF035 03/02/02 5:30:00 PM 53469-21-9 Aroclor-1242 . 1 UJ µg!I NBCJ06 
EFF035 03102102 5:30:00PM 12672.-29-6 Aroclor-1248 1 UJ ~tg/I NBCJ06 
EFF035 03/02!02 5:30:00 PM 11097-69-1 Arocior-1254 UJ µg!l NBCJ06 

EPF035 03102102 5:30:00 PM 11096-82-5 Aroclor-1260 UJ µg/l NBCJ06 
EFF035 03/02/02 5:30:00PM 120-82-1 1,2,4-Trichlo ro benzene IO u µg!l NBCJ06 
EFF035 03/02/02 5:30:00 PM 95-50~] 1,2-Dichlorobenzcnc 10 u µg!l NBCJ06 
EFF035 03/02/02 5:30:[}0 PM 541-73-1 1,3-Dich I orobenzene IO u µg/I NBCJ06 
EFF035 03/02/02 5:30:00 PM 106-46-7 1,4-Dich[orobenzene 10 u µg/I NBCJ06 

2,2'-0xybis(l-chloropropanc) 
EFF035 03/02/02 5:30:00 PM 108-60-1 fbis(2-Chloroisopropyl)ethcr] lO u µg/l NBCJ06 
EFF035 03102102 5:30:00 PM 95-95-4 2,4,5-Trichlorophenol IO u µg/l NBCJ06 
EFF035 03/02/02 5:30:00PM 88-06-2 2,4,6-Trichlorophenol JO lJ µg/l NBCJ06 
EFF035 03/02/02 5:30:00 PM 120-83-2 2,4-Dichlorophenol 10 u µg/I NBCJ06 
EFF035 03/02/02 5:30:00 PM 105-67-9 2,4-Dimcthylphcnol 10 u µg/I NBCJ06 
EFF035 03/02/02 5:30:00 PM 51-28-5 2,4-Dinilrophenol 50 u µg/l NBCJ06 
EFF035 03102102 5:30:00 PM 12l~l4c2 2,4-Dinitrotoluene lO u µg/l NBCJ06 

Eff035 03102102 5:30:00 PM 606-20-2 2,6-Dinitrotoluene 10 u µg/l NBCJ06 
EFF035 03/02/02 5:30:00 PM 91-58-7 2-Chloronaphthalene JO u µg/1 NBCJ06 
EFF035 03102102 5:30:00 PM 95-57-8 2-Chlorophenol 10 u µg/I NBCJ06 
EFF035 03/02/02 5:30:00PM 534-52-1 2-Methyl-4,6-dinitrophenol 50 u µg/l NBCJ06 

EFF035 03/02/02 5:30:00 PM 91-57-6 2-Methylnaphthalene 10 u µg/1 NBCJ06 
EFF035 03/02/02 5:30:00 PM 95-48-7 2-Mcthylphcnol (o-Cresol) lO u µg/l NBCJ06 

EFF035 03/02/02 5:30:00PM 88-74-4 2-Nitroaniline 50 lJ µg/I NBCJ06. 

EFF035 03/02/02 5:30:00 PM 88'-75-5 2-Nitrophe110I lO u µg/1 NBCJ06 
3&4-Methylphen:ol (m&p-

EFF035 03/02/02 5:30:00PM 106-44-5 cresol) IO u µg/l NBCJ06 
EFF035 03/02/02 5:30;00PM 91-94-1 3 ,3'-Dichlorobenzidine 20 u µg/I NBCJ06 
EFF035 03/02/02 5:30:00 PM 99-09-2 3 ~Nitroaniline 50 ·U µg/I NBCJ06 

EFF035 03/02/02 5:30:00 PM 101-55-3 4-Bromophenylphenyl ether 10 u µg/l NBCJ06 
EFF035 03/02/02 5:30:00 PM 59-50-7 4-Chloro-3,methylphenol 10 u µg/I NBCJ06 
EPF035 03/02/02 5:30:00 PM I06-47-8 • 4-Chloroaniline 20 u µg/I NBCJ06 
EFF035 03/02/02 5:30:00PM 7005-72-3 4-Ch10ropheny1phenyl IO u ~lg/l NBCJ06 
EFF035 03/02/02 5:30:00 PM 100-01-6 • 4-Nitroaniline 50 u µg!l NBCJ06 
EFF035 03/02/02 5:30:00 PM I00-02-7 4-Nitrophcnol 50 lJ µg/I NBCJ06 
EPF035 03/02/02 5:30:00 PM 83-32-9 Acenaphthene 10 lJ µg/I NBCJ06 
EFF035 03/02/02 5:30:00 PM 208-96-8 Acenaphthylene lO u µg/l NBCJ06 
EFF035 03/02/02 5:30:00PM 120-12-7 Anthracene 10 u µg/I NBCJ06 
EFF035 03/02/02 5:30:00 PM 56C55-3 Bcnzo(a)anthracene IO u µg/1 NBCJ06 



Storm \Valer Ellluent Analjtical Data for the Cooper River 

SAMPLE II> DATE SAMPLED TIME SAMPLED CAS i'.1JMBER COMPOUND NAME RESULT VALIDATJOr\ QUALIFIER UNITS SDG :\[lJMBER 

EFF035 03102102 5:30:00 PM 50-32-8 Benzo( a)pyrcne to u µg/l NBCJ06 

EFF035 03/02/02 5:30:00PM 205-99-2 Benzo(b )fluoranthcne IO u µg/l NBCJ06 

EFF035 03102102 5:30:00PM 191-24-2 Benzo(g,h,i)pcrylene JO u µg/I NBCJ06 

EFF035 03/02/02 5:30:00PM 207-08~9 Benzo(k)fluoranthene lO u µgll NBCJ06 

EFF035 03/02/02 5:30:00PM 111-91-1 bi£(2-Chloroethoxy)meth.ane 10 u µg/l NBCJ06 

EFF035 03/02/02 5:30:00 PM 111-44-4 bis(2-Chloroethyl)ether lO u µg/l J\'BCJ06 

EFF035 03/02/02 5:30:00 PM I 17c81-7 bis(2-Ethylhexyl)phthalate JO u µg/I NBCJ06 

EFF035 03/02/02 5:30:00 PM 85-68-7 Butylbenzylphthalatc 10 c µg/I NBCJ06 

EFF035 03/02/02 5:30:00 PM 86-74-8 Carhazole 10 u !Jg/I NBCJ06 

EFF035 03102102 5:30:00 PM 218-01-9 Chrysene 10 u ~tg/l NBCJ06 

EFF035 03/02/02 5:30:00 PM 53-70-3 Dibenzo(a,h)anthracenc 10 u µg/l NBCJ06 

EFF035 03/02/02 5:30:00 PM 132-64-9 Dibenzofuran 10 u µg/I NBCJ06 

EFF035 03102102 5:30:00PM 84-66-2 Diethylphthalate 10 u µg/I NBCJ06 

EFF035 03/02/02 5:30:00 PM 131-11-3 Dimethylphthalatc 10 u µg/l NBCJ06 

EFF035 03/02/02 5:30:00 PM 84-74-2 Di-n-hutylphthalate 10 u µg/l NBCJ06 

EFF035 03/02/02 5:30:00 PM 117-84-0 Di-n-octylphthalate 10 u µg/l NBCJ06 

EFF035 03/02/02 5:30:00 PM 206-44-0 Fluoranthene 10 u µg/l NBCJ06 

EFF035 03/02/02 5:30:00PM 86-73-7 Fluorcne 10 u µg/l NBCJ06 

EFF035 03/02/02 5:30:00 PM 118-74-l Hexachlorobcnzene 10 u µg/l NBCJ06 

EFF035 03/02/02 5:30:00PM 87-68-3 Hexachlorobutadiene 10 u ,ug/l Nl}CJ06 

EFF035 03102102 5:30:00PM 77-47-4 Hexachlorocyclopentadicne 10 u µg/l NBCJ06 

EFF035 03/02/02 5:30:00 PM 67-72-1 Hexachloroethane 10 u µg/l NBCJ06 

EFF035 03/02/02 5:30:00PM 193-39-5 Indcno( 1,2,3-cd)pyrene 10 u µgll NBCJ06 

EFF035 03/02/02 5:30:00 PM 78-59-1 lsophorone 10 u µg/l NBCJ06 

EFF035 03102102 5:30:00 PM 9fc20-3 Naphthalene lO u µg/l NBCJ06 

EFF035 03102102 5:30:00 PM 98-95-3 Nitrobenzene IO u µgll NBCJ06 

EFF035 03102102 5:30:00 PM 621-64-7 . n-Nitrosodi-n -propylarnine 10 u µg/I NBCJ06 

EFF035 03/02/02 5:30:00PM 86-30-6 N-Nitrosodiphenylamine lO u µgll NBCJ06 

EFF035 03/02/02 5:30:00 PM 87-86-5 Pentachl-0rophenol 50 u µg/l NBCJ06 

EFF035 03/02/02 5:30:00 PM 85-01-8 Phenanthrenc 10 u µg/l NBCJ06 

EFF035 03/02/02 5:30:00 PM I 08-95-2 Phenol IO u µg/l NBCJ06 

EFF035 03/02/02 5:30:00PM 129-00-0 Pyrene 10 u µg/I NBCJ06 

EFF035 03/02/02 5:30:00PM 57- Cyanide, Total 10 u µg/l NBC:J06 

EFF036 03/02/02 5 38:00 PM E-10242 Salinity 8.6 ppt NBCJ06 

EFf036 05118/02 8:05:00 PM E-10242 3.5 ppt NBCJ09 
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Storm Water Effluent Anal~'lical Data for the Cooper River 

SAMPLE lD DATE SAMPLED TIME SA.\fPLED CAS NLMBER 
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Storm \Vater Effluent Analytical Data for the Cooper River 

SA.VIPU: ID DATE SAl\fPLED TIME SA.\·IPLED CAS ~'.\fBER 
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Storm Water Effluent Analyticai Data for the Cooper River 

SAMPLE ID DATE SAMPLED TIME SAMPLED CAS NTMBER 
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Storm Water Effluent Analytical Data for the Cooper River 

SAMPLE II> DATE SAMPLED 1T\1E SAM PI ,EH CAS "flJMHER COMP<>Ul\l) ~AME RESULT VALIDATION QUALIFIER UNITS SDG NUMBER 

EFF037 05/18/02 8:00:00Pl>1 7429-90-5 Aluminum 180 J µg!l NBCJ09 

EFF037 05118/02 8:00:00 PM 7440-36-0 Antimony 3.9 u µg/l NBCJ09 

EFF037 05118102 8:00:00 PM 7440-38-2 Arsenic 3.9 u µg/1 NBCJ09 

EFF037 05118/02 8:00:00 PM 7440-39-3 Barium 3.8 J µg/l NBCJ09 

EFF037 05118102 8:00:00 PM 7440-41-7 Beryllium 0.1 u µg/I NBCJ09 

EFF037 05118102 8:00:00 PM 7440-43-9 Cadmium 0.6 lJ µg/I NBCJ09 

EFF037 05/ 18/02 8:00:00 PM 7440-70-2 Calcium 9300 µg/I NBCJ09 

EFF037 05/18/02 8:00:00 PM 7440-47-3 Chromium L2 µg/I NBCJ09 

EFf037 05/18/02 8:00:00 PM 7440-48-4 Cobalt 0.7 UJ pg/I NBCJ09 

EFF037 05118/02 8:00:00 PM 7440-50-8 Copper 8.2 u µg/l NBCJ09 

EFF037 05/18/02 8:00:00PM 7439-89-6 Iron 280 J µg/l NBCJ09 

EFF037 05118/02 8:00:00PM 7439-92-1 Lead 2.5 u pg/1 1'.'BCJ09 

EFF037 05/18/02 8:00:00 PM 7439-95-4 Magnesium 760 µgll NBCJ09 

EFF037 05/18/02 8:00:00 PM 7439-96-5 Manganese 12 µg/l NBCJ09 

EFF037 05118/02 8:00:00 PM 7440-02~0 Nickel 1.7 u µg/I NBCJ09 

EFF037 05/18/02 &:OO:OOPM 7440-09-7 Potassium 740 J µg/I NBCJ09 

EfF037 05/18/02 8:00:00 PM 7782-49-2 Selenium 3.3 u µg/l NBCJ09 

EPF037 05/18/02 8:00:00PM 7440-22-4 Silver 0.5 UJ µg/l NBCJ09 

EFF037 05/l8/02 8:00:00PM 7440-23-5 Sodium 8400 J ~tg/I NBCJ09 

EFF037 05/18/02 8:00:00 PM 7440-28-0 Thallium 5.1 u µg/1 NBCJ09 

EFF037 05118/02 8:00:00 PM 7440-31-5 Tin 4.5 u µg/l NBCJ09 

EFF037 05118/02 8:00:00PM 7440-62c2 Vanadium 13 µg/I NBCJ09 

EFF037 05/18/02 8:00:00PM 7440-66·6 Zinc 17 J µgfl NBCJ09 

EFF037 05/J8/02 8:00:00 PM 7439c97-6 Mercury 0.1 UJ µg/l NBCJ09 

EFF037 05/18/02 8:00:00PM 72-54-8 4;4'-DDD 0.1 C'J µg/I NBCJ09 

EFF037 05118/02 8:00:00PM 72-55-9 4,4'.DDE O.l UJ ltg/l NBCJ09 

EFF037 05/18/02 8:00:00PM. 50-29-3 4,4'-DDT 0.1 UJ . µg/l NBCJ09 

EFF037 05118/02 8:00:00 PM 309-00-2 . Aldrin 0.05 UJ µg/l NBCJ09 

EFF037 05/18/02 8;00:00PM 319-84-6 alpha-BHC 0.05 lJJ µg/l NBCJ09 

EFF037 05il8102 8:00:00 PM· 5103-71-9 alpha-Chlordane 0.05 UJ µg/l NBCJ09 

EFF037 05/18/02 ·s:OO:OO PM 319-85-7 beta-BHC 0.05 UJ µg/l NBCJ09 
EFF037 · 05118102 8:00:00PM 57-74"9 Chlordane (technical) 0.5 UJ µg/I NBCJ09 

EFF037 05/18/02 &:OO:OOPM 319-86-8 delta-BHC 0.05 UJ µgll NBCJ09 

EFF037 05118/02 8:00:00PM 60-57-1 Dieldrin 0.l UJ µg/l NBCJ09 

EFF037 05/18/02 8:00:00 PM 959-98-8 Endosulfan I 0.05 UJ µgll NBCJ09 

EFF037 05118102 8:00:00 PM. 33213-65-9 Endosulfan II 0.1 UJ µg/I l\'BCJ09 

EFF037 05/18/02 8:00:00 PM 1031-07-8 Endosulfan sulfate 0.1 UJ µg!I NBCJ09 

EFF037 05118/02 8:00:00 PM 72-20-8 EndrJn 0.1 UJ µg/l NBCJ09 

EFF037 05118/02 8:00:00 P\f 7421-93-4 Endrin aldehyde 0.1 UJ µg/l NBCJ09 



Storm Water Effluent Analytical Data for the Coo11er River 

SAMPLE ID DA TE SAMPLED TIME SAMPJ,ED CAS NL'MBER COMPOUND NAME RESULT VALIDATIO:'\ QUALIFIER VNITS SDG ~U'.VIBER 

EFF037 05/18/02 8:00:00 PM 53494-70-5 Endrin ketone 0.1 UJ µg/I NBCJ09 

EFF037 05/18/02 8:00:00 PM 58-89-9 gamma-BHC (Lindane) 0.0095 J µg/I NBCJ09 

EFF037 05/18/02 8:00:00PM 5103· 74-2 garnma~Chlordanc 0.05 UJ µg/l NBCJ09 

EFF037 05118/02 8:00:00PM 76-44-8 Heptachlm 0.05 UJ µg/1 NBCJ09 

EPF037 05/18/02 8:00:00 PM 1024-57-3 Heptachlor epoxide 0.05 UJ µg!l NBCJ09 

EFF037 05/18/02 8:00:00PM 72-43-5 Methoxychlor 0.5 CJ µg/l NBCJ09 

EFF037 05/18/02 8:00:00 PM 8001-35-2 Toxaphcne 5 UJ µg/I NBCJ09 

EFF037 05/18/02 8:00:00 PM 12674-11-2 Aroc!or-1016 CJ µg/1 NBCJ09 

EFF037 05118/02 8:00:00 PM ll J04-28-2 Arodor-1221 2 UJ µg/I NBCJ09 

EFF037 05/J8/02 8:00:00 PM J l 14J-16-5 Aroclor-1232 UJ µg/1 NBCJ09 

EFF037 05/18/02 8:00:00 PM 53469-21-9 Aroclor-1242 UJ µg/l NBCJ09 

EFF037 05/18/02 8:00:00 PM 12672-29-6 Aroclor-1248 UJ µg/I NBCJ09 

EFF037 05/18/02 8:00:00 PM 11097-69-1 Aroclor-1254 UJ µg/I NBCJ09 

EFF037 05/18/02 8:00:00PM I J096-82-5 Aroclor-1260 UJ µg/1 NBCJ09 

EFF037 05/18/02 8:00:00 PM 120-82-1 J ,2,4-Trichlorobcnzcne lO u µg!l NBCJ09 

EFF037 05/ 18/02 8:00:00 PM 95-50-1 1,2-Dichlorobenzene JO u µg/l NBCJ09 

EFF037 05118/02 8:00:00 PM 541-73-l 1,3-Dichlorohenzene JO u µg/l NBCJ09 

EFrD37 05/18/02 S:OO:OO PM 106-46-7 1,4-Dkhlorobenzene 10 u µgfl NBCJ09 

2,2· -Ox yb is( 1-chl oropropane) 
EFF037 05/18/02 8:00:00 PM 108-60-1 [bis(2-Ch loroisopropy I )ether] JO u pg/I NBCJ09 

EFF037 05/18/02 8:00:00 PM 95-95-4 2,4,5-Trlchlorophenol 10 u ~lg/1 NBCJ09 

EFF037 05/18/02 8:00:00 PM 88-06-2 2,4.6-Trichlorophenol 10 u µg/1 NBCJ09 

EFF037 05/18/02 8:00:00 PM 120-83-2 2,4-Dichlorophenol 10 u µg/l NBCJ09 

EFF037 05{[8/02 8:00:00PM 105·67-9 2;4cDimethylphenol 10 u µg/I NBCJ09 

EPF037 05/l 8/02 8:00:00PM 5 l-28c5 2,4-Dinitrophenol 50 u µg/1 NBCJ09 

EFF037 05/18/02 8:00:00PM 121-14-2 2,4~Dinirrotoluene 10 u µg/l NBCJ09 

EFF037 . 05/18/02 8;00:00 PM 606-20-2 2,6-Dinitrololuene rn u µg/l NBCJ09 

EFF037 05118102 8:00:00PM 91-58-7 2-Chloronaphthalene 10 u µg/1 NBCJ09 

EFF037 05/18/02 8:00:00.PM 95-57-8 2-Chlorophenol 10 u µg/1 NBCJ09 

EFF037 05/18/02 8:00:00PM 534~52-l 2-Methyl-4,6~dinitrophenol 50 u µg/I NBCJ09 

EFF037 . 05/18/02 8:00:.00PM 91-57-6 2·Methylnaphthalene 10 u µg/l NBCJ09 

EFF037 05118102 8:00:00 PM 95-48-7 2-Methylphenol (o-Cresol) 10 ll µg!l NBCJ09 

EFF037 05/18/02 8:00:00PM 88-74-4 2-Nitroaniline 50 u µg/1 NBCJ09 

EFP037 05/18/02 8:00:00PM 88-75-5 2-Nitrophenol 10 u µg/1 NBCJ09 

3&4-Methylphenol (m&p-
EFF037 0511.8/02 8:00:00PM J06-44-5 cresol) 10 u µg/l NBCJ09 

EPF037 05/18/02 8:00:00 PM 91-94-I 3,3'-Dichlorohenzidine 20 u µg/1 NBCJ09 

EFF037 05/18/02 8:00:00PM 99-09-2 3cNitroaniline 50 u µgll NBCJ09 

EFF037 05/18/02 8:00:00PM 101-55-3 4-Bromophcnylphenyl ether 10 u pg/I NBCJ09 



Storm Water Effluent Analytical Data for the Cooper River 

SAMPLE m DA TE SAMPLED TIME SAMPLED CAS NUMBER COMPOUND NAME RESULT VALIDATION QUALIFIER lJ:\ITS SDG NLiMBER 

EFF037 05118102 S:OO:OOPM 59-50-7 4-Chloro-3-methylphenol 10 u µg/l NBCJ09 
EFF037 05118/02 S:OO:OOPM 106-47-8 4-Chloroaniline 20 u µgll NBCJ09 
EFF037 05/18/02 8:00:00PM 7005-72-3 4-Chlorophen)llphcnyl ether lO u µgll NBCJ09 
EFF037 05118/02 8:oO:OOPM 100-01-6 4~Nitroaniline 50 lJ µg!I NBCJ09 
EFF037 05/18/02 8:00:00PM 100-02-7 4-Nitrophenol 50 l: µgll NBCJ09 
EFF037 05/18/02 8:00:00PM 83-32-9 Acenaphthene 10 u µg/I NBCJ09 
EFF037 05/18/02 8:00:00PM 208-96-8 Accnaphthylcne 10 u µg/1 NBCJ09 
EFF037 05/18/02 8:00:00 PM l 20-12-7 Anthracenc IO LI µg/l NBCJ09 
EFF037 05/18/02 8:00:00 PM 56-55-3 Benzo(a)anthracene 10 u µg!l NBCJ09 
EFF037 05/18/02 8:00:00PM 50-32-8 Benzo( a)pyrenc 10 u µg/l NBCJ09 
EFF037 05/18/02 8:00:00 PM 205-99-2 Bcnzo(b)tluoranthcne 10 u 11g/l NBCJ09 
EFF037 05/18/02 8:00:00PM 191-24-2 Benzo(g,h,i)perylene 10 lJ µg/I NBCJ09 
EFF037 05/18/02 8:00:00 PM 207-08-9 Benzo(k)fluoranthcne 10 u µg/I NBCJ09 
Eff037 05/18/02 8:00:00 PM 111-91-1 bis(2-Chloroethoxy)methanc 10 t: µg/I NBCJ09 
EFF037 05/18/02 8:00:00PM 111-44-4 bis(2-Chloroethyl)cthcr 10 u µgll NBCJ09 
EFF037 05118/02 8:00:00 PM 117-81-7 bis(2-Eth yl hexyl )phthalate lO u µgit NBCJ09 
EFF037 05/18/02 8:00:00PM 85-68-7 But y lbenzyl phthalate 10 u µg/I NBCJ09 
EFF037 05/l 8/02 8:00:00 PM 86-74-8 Carbazole 10 l1 µg/I NBCJ09 
EFF037 05/18/02 8:00:00 PM 218-01-9 Chryscnc 10 u µg/I NBCJ09 
EFF037 05/18/02 8:00:00 PM 53-70-3 Dihenzo(a.h)anthracene lO u µg/l NBCJ09 
EFF037 05/18/02 8:00:00 PM 132-64-9 Dibenzofuran 10 u µgll NBCJ09 
EFF037 05/18/02 8:00:00PM 84-66-2 Diethylphthalate 10 u µg/l NBCJ09 
EFF037 05118/02 8:00:00 PM 131-11-3 Dimcthylphthalate 10 u µg/I NBCJ09 
EFF037 05/18/02 8:00:00 PM 84-74-2 Di-n-butylphthalate 10 u µg/l NBCJ09 
EFF037 05118102 8:00:00PM 117-84-0 Di,n-oetyl phthal ate 10 u µgfl NBCJ09 
EFF037 05118102 s:oo:OOPM 206-44-0 Fluoranthene 10 u µg/I NBCJ09 

EFF037 05/18/02 8:00:00PM 86-73-7 Fluorenc IO u µg/l NBCJ09 
EFF037 05/18/02 8:00:QOPM 118-74-1 Hexachlorobenzenc lO u µgll NBC109 
EFF037 05118/02 8:00:00.PM 87-68-3 Hexachlornbutadiene 10 u µgll NBCJ09 
EFF037 ·05/18/02 8:00:0(!PM 77-47-4 Hexachlorocyclopentadiene 10 u µgll NBCJ09 

EFF037 05118/02 8:00:00PM 67-72-1 Hexachlotoethane 10 u µgll NBCJ09 
EFF037 05/18/02 s:oo:OOPM 193-39-5 · lndeno(l,2,3~cd)pyrene 10 t: µg/l NBCJ09 
EFF037 05/18/02 8:00:00PM 78-59~1 Isophoronc 10 u µg/l NBCJ09 
EFF037 05/18/02 8:00:00PM 91-20-3 Naphthalene 10 u µg/l NBCJ09 
EFF037 05118102 8:00:00PM 98-95-3 Nitro benzene 10 u µg/l NBCJ09 
EFF037 05/1.8/02 8:00:00PM 621-64-7 n-Nitrosodi-n-propylaminc 10 u µg/I NBCJ09 
EFF037 05/18/02 8:00:00 PM 86-30-6 N-N1trosodiphenylamine IO u i1g/I NBCJ09 
EFF037 05/18/02 8:00:00PM 87-86~5 Pentaehlorophenol 50 u µg/1 NBCJ09 
EFF037 0511810'.: 8:00:00 PM 85-01-8 Phcnanthrcnc lO u µg/I NBCJ09 



Storm Water Effluent Analytical Data !'or the Cooper River 

SAMPLE ID l>A TE SAMPLED Tl:V1E SAMPLED CAS NUl\1BER 

EFF037 05/18/02 8:00:00 PM 108-95-2 
EFF037 05/18/02 8:00:00 PM 129-00-0 

EFF037 05/18/02 8:00:00 PM 57-12-5 

Eff038 05/18/02 7:5000 PM E-10242 

EFF038 05/18/02 7:5000PM 7429-90-5 
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RESULT VALlDATION QUALIFIER UNITS SDG NU:V1BER 
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Storm Water Efllucnt Analytical Data for the Cooper River 

SAl\IPLE ID DATE SA~IPLED TIME SAl\tl'LEll CAS !'.'UMHER COMPOUND NAl\1E RESULT VALIDATION QUALIFIER UNITS SDG NC:\IBER 

EFF038 05118/02 7 50:00 PM 33213-(15-9 EmJosulfan fJ 0.1 lJ µg/I NBCJ09 

EFF038 05/ l 8i02 7:50:00 PM l 031-07-8 Endosulfan sulfate OJ UJ µg/l NBCJ09 

EFF038 05/18/02 7 50:00 PM 72-20-8 Endrin 0.1 UJ µg/l NRCJ09 

EFF038 05118/02 7:50:00 PM 7421-93-4 Endrin aldehyde 0.1 UJ NBCJ09 

EFFO:l8 05/ l 8/02 7:50:00 PM 'i'.1494-70-'i Endrin kcmnc 0.1 CJ pg/I NBCJ09 

EFHJ3K ():)/ 18/02 ; 50 00 PY1 )8-89-9 gamma-Rl!C (l.ind~.mcl 0.0) llJ pg/I '.\JBCJ09 
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Ff-Hl~.\ 0'- 1 18/02 . 'O 00 l''v1 ""'.2-4 ~-~ '-1c'lh•l\ vl'11I< ll I) .; ! J 1112/: '\BCJ09 
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ffFO.i8 05/ J 8102 ' 50 00 PM ! I J41 I (J :' ,\roclor" 11''1"1 
J ~-·- I I pg/I '\BCJ09 

EFF0'.18 05/18/02 7 '.'\0:00 PM 'i_'\469 21-9 Arnclor 1242 ( J pgil '.\l:lCJ09 

EFHJ'18 ())/ 18/02 750:00 PM 12672-29(1 :\roclm-1248 u pg/I f\BCJ09 

1-'.FF()]S O:'ii I 8/02 7 : :'iO 00 PM l l 097 -69- I Arnclnr- l 2'i4 l_iJ pg/I '\ BC.109 

EFFWS 05/ 18/02 7:5000 PM 110%-82-'i Aroclnr-1260 ( IJ f\ BC.IO'J 

Eff0'.18 05/ 18/02 "000 PM 120-82-1 l .2A--Trn:hlornhL'.tl1c1w 10 l '.\BCJO<J 

FfTOiS ()'ii l 8i0::' 'ifJOO PM o.:; "0 I I D1chl1 irt>hL'll/c'llc' I 0 ,clg/1 '\BC.IO'J 

EFF038 05118102 5000 PM 541-7'.1-I I .:<-Did1iorohc111.cnc 10 l ,:Jg/I NBCJ09 

EH·0'.1.'-' O'i/ 18/02 - 'iOOO PM !06-46- I .4-Dichlorohcn1cnc 10 l' t 1 >.:/I '-JBCJ09 

2.2'-0xybis\ l-clilorupropwil'; 

EFF0'.18 05118/02 7 50:00 PM I 08-60- l [bis( 2-Chloroisoprupyl)cthcr I 10 u NBCJ09 

EFF0'.18 O'i/ 18/02 7:50:00 PM 9'.'i-95-4 2 .4.5-Trich l1lrophcnol 10 l' '.\BCJ09 

EFHD8 05118/02 7:50:00 PM 88-06-2 2.4.6-'l 'richlorophenol I 0 u pg/I NBCJ09 

ErF0.38 05118/02 750:00 PM 120-83-2 2.4-Dichlorophcnol 10 lJ µg/l NilCJO() 

EFF038 05118/02 7:50:00 PM lO'i-67-9 2.4-Dimcthylphcnol 10 LI µg/l NBCJ09 

EJ-F0'.18 O'i/18102 7:50:00 PM 51-28-) 2,4 n:nitrophcnol 50 L: ~1g/I :\13CJ09 

Eff038 05/18/02 7:50:00 PM 121 14-2 2.4-Dinilrololuenc 10 u µg/I N13CJ09 

Eff0'.18 05/18i02 7:50:00 PM 606-20-2 2,6-Dinitrololuenc 10 L ~tg/I NBCJ09 

EFF0'.18 05118102 7:)0 00 P.\1 91-58-7 2-Chloronaphlhalcnc IO !' NBCJ09 

EFF0'.18 05/ 18/02 7:50 00 P.\1 9)-57-8 2-Chlorophcnol JO L µg/I NBCJ09 

l+F0'.18 05/18/02 7:50:00 PM 5:14-52-1 2- Mcihyl-4.6-u 111 itrnphcnnl 50 l' pg/I '.'JBC.109 

Eff0.i8 05/ I 8/02 7 50:00 P.\1 91-57-(J 2-Methy I naphthalene 10 l.' µg/I '\'BC J09 

EFF038 05118/02 7:50:00 PM 95 48-7 2-Mclhylphcnol (o-Crc~ol l 10 l I 'JBCJ09 

Eff0'.18 05! 18/02 7::10:00 P.\1 88-74-4 2-:\itruani!inc )0 l' NBCJ09 

EFF03S ())/I 8/02 7_'\0:00 P.\1 i-18 7) 5 2-'.'lilrophcnol I 0 l' pg/! NBCJ09 



Storm Water Ei'i1uent Analytical Data for the Cooper River 

SAMPLE ID DA TE SAMPLED TIME SAl\IPLED CAS l\lJMBER COMPOUND NAME RESULT VALIDATION QL\LlflER UNITS SI>G NUMBER 

3&4-Mcthylphcnol <m&p-
Eff038 05/ 18/02 7 50:00 PM 106-44<1 crcsoll 10 u µg/I NBCJ09 

EFF038 05118/02 7 5000 PM 91-94-1 3.3 '-Dichlorohenzidinc 20 lJ pg/I l\BCJ09 

EFF038 05118102 7 50:00 PM 99-09-2 3-Nitroaniline 50 lJ pg/I NBCJ09 

FrF038 ()5/J 8/02 7:5000 PM IOI 55-:1 4-Bromophenylphenyl ether 10 1: pg/I NBCJ09 

EFr038 0'118/02 7 50:00 PM 59-50- 7 4-Chloro-3-mcthylphenol IO u '.\!f:IC J09 

EH'o:l8 05/ 18/02 7 .-iO 00 PM 106-47-8 4-Chloro:rni I inc 20 l '.'113CJ09 

FFF0'" tl-i/ I i\iO'.' c '0 00 P\1 7()(1-i.7) '.\ .. { ·11101·,lplwnvlplwnvl ('I h.» I 0 11 )!II '\BCJ09 

I ITO'IS i)~i 18/02 - 'O 00 P\1 IOO o I h -1- '\ lllU~lllll llll' '(J fl~/! '\.Bl 'J (J'J 
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EFF0'8 ())/ 18/02 7 50 00 PM 'i 6- 'i :'\ Bc·nzor a 1an1hracCl1'' 10 '-i Bl 'JO'! 

EFf-038 05118/02 7 50:00 P'.'v1 50-1.2-8 Be11101 a )11yrc11l' I 0 '\BC 'J09 

EFHJ:\8 O:i/l 8/02 7:50:00 PM 205-99-2 Be111<>( h l 11 unranthenc 10 l N BCJO'J 

EFHX\8 05/l 8/02 7:50:00 PM 191-24-2 Bcll/ll(g,h,i /pcrylene I 0 u NBC J09 

El·'F0,)8 0'118/02 7.50:00 PM .':07-08-9 Brn1,l( kill uoralllhl~r1l' I 0 l :\'BCJ09 

Eff(J>)) 05/ 18/02 7 50:00 PM 111 91 I h1,12 Chlorncthoxy )rncLham' 10 l pg/I '-iBCJOlJ 

EFF0\8 ():'/ 18/0:' 'OOO PM l l 1-44 4 hi-.12 ChlorocLhyl )(•thc•r I 0 l 11 _11/I _'\ l:lCJ09 

EFF038 05/18/02 7:50:00 PM 11 1.-; htsl 2-Ethylhexyl !phthalatc 10 fig/I '\BC 'J()lJ 

EFFOCi8 0'1l 8/02 7 50:00 P'.\1 85-68-7 Butyl he117ylphthalatc 10 l '\. nCJ09 

F.FHJ'.S 05/ j 8/02 7- 50:00 P.'.\1 86-74-8 Carh~l/olc 10 L NBCJ09 

EH038 05118/02 7 50:00 P\1 218-0J-lJ 10 l pg/I NBCJ09 

EFF038 05/ j 8/02 7:50:00 PM 53-70-.'\ Dihe111.o(a.h ianthraccnc 10 l p)!ll NRCI09 

EFF038 05/18/02 7:50:00 PM J 32-64 q Dibc111oruran JO u µg:/I NBCJ09 

EFF038 05/18/02 7:50:00 PM 84-66-2 Dicthylphthalatc I 0 u µg/I NBCJ09 

EFr038 05118/02 7:50:00 PM 131 I 1-3 Dimelhylphthalatc 10 u NBCJ09 

EFF038 05/ 18/02 7:50:00 P:vt 84-74-2 Di-n-bul yl phthalare 10 ll N13CJ09 

EFF038 05/18/02 7:50:00 PM 117-84-0 Di-n-octylphthalale 10 u µg/I NBCJ09 

EFF038 05/ 18/02 7:50:00 PM 206-44-0 Huoranthcnc 10 u µg/I i\BCJ09 

EFF038 05/18/02 7:50:00 PM 86-73-7 Flumcnc 10 l pg/I NBCJ09 

EFF038 05/18102 7:50:00 PM 118-74-1 HexJchlorohen?enc 10 l I Nl3CJ09 

EFF038 ()'if 18/02 7:50 00 PM 87-68-3 Hcxachlornhut;,idiene 10 u NBCJ09 

Eff038 05/ 18/02 7 5000 PM 77-47-4 Hcxacl1lorocydupcri1J.dic11c 10 u '\BCJ09 

EFF038 05/ 18/02 7:50 00 PM 67 72-1 Hcxacl1lorocthanc 10 ll pg/I i\BCJ09 

EFF038 05/18/02 7:50:00 PM I CJ3-39-5 lndt"no( I ,2,3-cdJpyrenc 10 l ~1g/l :\RCJ09 

FFF0.\8 05118102 7·50:00 PM 78-59-1 lsnplwn-inc 10 l µg/I NBCJ09 

Fff()'.\11 O'i/18102 .5000PM q 1-20 ' ~aphth;ilcne 1 () l. pg/I NBCJ09 



Storm Water Effluent Analytical Data for the Cooper River 

SAl\f Pl ,E 11) DATE SAMPLED TIME SAMPLED CASNUMBER COMPOL'ND NA ME RESULT VALIDATION QL'ALIFIER UNITS SDG NUMHER 

EFF038 05118/02 ; 50:00 PM 98-95-3 Nitmhcnzcnc 10 c µg/l NBCJ09 

EFF038 05118/02 7:50:00 PM 621-64-7 n-1\ i lrosodi-n-propy !amine IO L1 µg/I NBCJ09 

EFF038 O'i/18/02 7:50:00 PM 86-30-() N-Nitrm,odiphenylaminc IO lJ µg/1 NBCJ09 

EFF038 05118/02 7:50:00 PM 87-86-5 Pcnlachlorophenol 50 LI NBCJ09 

EFF038 05/18/02 7 50:00 PM 85-0 I -8 Phcnanthrcnc 10 lJ µg/l NBCJ09 

l:::FF038 05118/0:! 7 '.iOOO PM I 08-95-2 Phenol 10 l fig/I NBCJ09 

1-J-·Hf\H U)/ J 8102 'iO 00 PM 129 00-0 Pyrcnc 10 ,- 'JHCJ09 \ 

I \·I(f\K ()'ii I :S/(J_' '>O Oil l'\1 ' -· l -:,_ i \.JllldC. f1\lal J(! '\[~('JO!) -

EFF0:19 07/l l/02 4:40:00 P:Vl E-10242 Saliniiy 2 u ppt NBCJl2 

EFF039 07111/02 4:40:00 PM 7429-90-5 Aluminum 16000 µg/I NBCJ12 

EFF039 07/l J/02 4:40:00 P:vt 7440-36-0 Antimony 9.9 ~tg/I NBCJJ2 

EFF039 07/l 1102 4:40:00 PM 7440-38-2 Arsenic 12 J µg/l NBCJ 12 

EFF039 07111102 4:40:00 PM 7440-39-3 Barium 140 J µg/I NBCJJ2 

EPF039 07/l l/02 4:40:00 PM 7440-41-7 Beryllium 0.88 µg/I NBCJ!2 

EFF039 07111/02 4:40:00 PM 7440-43-9 Cadmium 1.4 µg/J NBCJ12 

EFF039 07/IJ/02 4:40:00 PM 7440-70-2 Calcium 290000 µg/l NBCJl2 

EFF039 07111102 4:40:00 PM 7440-47-3 Chromium 62 µg/l NBCJ12 

EFF039 07/l l/02 4:40:00 PM 7440-484 Cobalt 6.7 J µg/l NBCJl2 

EFF039 07/ll/02 4:40:00 PM 7440-50-8 Copper 85 µg/1 NBCJJ2 

EFF039 07111102 4:40:00 PM 7439-89-6 Iron 16000 pg/I NBCJ 12 

EFF039 07/11/02 4:40:00 PM 7439-92-l Lead 110 µg/I NBCJJ2 

EFF039 07/11102 4:40:00 PM 7439-95-4 Magnesium 7600 µg/I NBCJ12 

EFF039 07/11/02 4:40:00 PM 7439-96-5 Manganese 300 µg/I NBCJ12 

EFF039 07/lJ/02 4:40:00 PM 7440-02-0 Nickel 31 J µg/I NBCJ12 

EFF039 07/11/02 4:40:00 PM 7440c09-7 Potassium 6200 µg/I NBCJ12 

EFF039 07/l 1/02 4:40:00 PM 7782-49-2 Selenium 4 u µg/l NBCJ12 

EFF039 07/11102 4:40:00 PM 7440-22-4 Silver 0.5 u µg!l NBCJJ2 

EFF039 07/11/02 4:40:00PM 7440"23-5 Sodium 270000 µg/J NBCJ12 

EFF039 -07/11/02 4:40:00 PM 7440-28-0 Thallium 5.1 u µg!l NBCJl2. 

EFF039 07111102 4:40:00 PM 7440-3.1-5 Tin 5.8 J µg/l NBCJ12 

EFF039 07/ll/02 4:40:00PM 7440-62-2 Vanadium 64 µg/l NBCJ12 

EFF039 07/U/02 4:40:00PM 7440-66-6 Zinc 460 J µg/l NBCJ12 

EFF039 - 07/ll/02 4:40:00 PM 7439-97-6 Mercury 0. I u µg/I NBCJ12 

EFF039 07111/02 4:40:00 PM 72-54-8 4,4'cDDD O.J UR µg/l NBCJ12 

EFF039 07/11/02 4:40:00 PM 72-55~9 4,4'cDDE 0.1 UR µg/I NBCJ12 

EFF039 07/U/02 4:40:00PM 50-29~3 4,4'-DDT 0.1 UR µg/I NBCJ12 

EFF039 07/11/02 4:40:00PM 309c00-2 Aldrin 0.05 UR jlg/I NBCJ12 

EFF039 07/l l/02 4:40:00 PM 319-84-6 alpha-BBC 0.05 UR µg!l NBCJ12 

EFF039 07111102 4:40:00 PM 5103-71-9 alpha-Chlordane 0.05 UR µg/l NBCJl2 



Storm Water Effluent Analytical Data for the Cooper River 

SAMPLE ID DATE SA"1PLED TIME SAMPLED CASNUMHER COMPOCND NAME RESULT VALIDATION QLALIFIER UNITS SDG NU:\1BER 

EFF039 07/11/02 4:40:00PM 319-85-7 beta-BHC 0.05 UR pg/I NBCJl2 

EFF039 07/l l/02 4:40:00 PM 57c74-9 Chlordane (technieal) 0.5 UR pg/I NBCJI2 

EFF039 07111/02 4:40:00 PM 319,86-8 delta-BHC 0.05 UR pg/I NBCJl2 

EFF039 07/11/02 4:40:00 PM 60-57-1 Dieldrin O.l UR µg/1 NBCJI2 

EFF039 07/11/02 4:40:00PM 959c98-8 Endosulfan I 0.05 UR µgfl NBCJ12 

EFF039 07111/02 4:40:00PM 33211-65-9 Endosulfan II 0.1 UR µg/1 NBCJl2 

EFF039 07111/02 4:40:00 PM 1031-07-8 Endosulfan sulfate 0.1 UR µg/l NBCJl2 

EFF039 07111/02 4:40:00 PM 72-20-8 Endrin 0.1 UR µg/I NBCJl2 

EFF039 07/1 J/02 4:40:00 PM 7421-93-4 Endrin aldehyde O.l UR µg/I NBCJl2 

EFF039 07111102 4:40:00 PM 53494-70-5 En<lrin ketone 0.1 UR µg/l NBCJ12 

EFF039 07/J l/02 4:40:00 PM 58-89-9 gamma-BHC (Lin<lane) 005 UR µg/l NBCJI2 
EFF039 07/11/02 4:40:00 PM 5103-74-2 gamma-Chlordane 0.05 UR µg/I NBCJl2 

EFF039 07/11/02 4:40:00PM 76-44-8 Heptachlor 0.05 UR pg/I NBCJ12 

EFF039 07/11/02 4:40:00 PM 1024-57-3 Heptachlor epoxide 0.05 UR µg/I NBCJ12 
EFF039 07/l 1102 4:40:00 P:vt 72-43-5 :vtcthoxychlor 0.5 UR µg/I NBCJ12 
EFF039 07/1 J/02 4:40:00 PM 8001-35-2 Toxaphcne 5 UR µg/I NBCJ12 

EFF039 07/11/02 4:40:00 PM 12674-11-2 Arodor-1016 UR µg/I NBCJl2 

EFF039 0711 l/02 4:40:00PM 11104-28-2 Aroclor-1221 2 UR µ.g/l NBCJ12 
EFF039 07/11/02 4:40:00 P:vt l 114.1-16-5 Aroclor-1232 UR µg/I NBCJl2 
EFF039 07/11/02 4:40:00 PM 53469-21-9 Aroclor-1242 UR µg/l NBCJ12 

EFF039 07111/02 4:40:00 PM 12672-29-6 Aroclor'l248 UR µg/1 NBCJ12 
EFF039 07/11/02 4:40:00 PM 11097-69-1 Aroclor-1254 UR µg/I NBCJ12 

EFF039 07111/02 4:40:00.PM 11096-82-5 Aroclor-1260 UR µg/I NBCJl2 

EFF039 07111/02 4:40:00 PM 120-82•1 1,2,4-Trichlorobenzene IO u µg/l NBCJJ2 

EFF039 07111102 4:40:00 PM 95•50-1 1,2-Di.chlorohenzene lO u µg/1 NBCJl2 

EFF039 07/11102 4:40:00 PM 541-73-1 l ,3.-Dichlorobenzene 10 u µgfl NBCJl2 

EFF039 07/11/02 4:40:00PM l06c46•7 1,4-Dichlorobenzene 10 u µgfl J\fBCJl2 

2,2'-0xybis(l-chloropropane) 
EFF039 07/11/02 4:40:00 PM 108•60•1 [bis(2-Chloroisopropyl)ether] 10 u µg/1 NBCJ12 
EFF039 · 07/11102 4:40:00 PM 95-95~4 2,4,5-Trichlorophenol. 10 u µg/1 NBCJ12 

EFF039 07111/02 4:40:00 PM 88-06-2 2,4,6-Trichloropheool LO u µg/1 NBCJ12 
EFF039 07111/02 4:40:00 PM 120-83-2 2,4-Dichlorophenol 10 u µg/1 NBCJI2 

EFF039 07/11102 4:40:00 PM 105-67-9 2,4-Dimethylphenol 10 . u µg/I NBCJ12 
EFF039 07111102 4:40:00 PM . 51"28-5 2,4-Dinitrophenol 50 u µg/1 NBCJ12 
EFF039 07111102 4:40:00 PM 121-14-2 2,4-Dinitrotoluene 10 u µg/I NBCJl2 
EFF039 07/l l/02 4:40:00 PM 606-20-2 2,6•Dinitrotoluene IO u ~lg/I NBCJI2 
EFF039 07/ll/02 4:40:00 PM 91-58-7 2-Chl oronaphth alene IO lJ µg/1 .NBCJI2 
EFF039 07/ll/02 4:40:00 PM 95-57-8 2-Chlorophenol IO u µg/I NBCJ12 
EFF039 07/11/02 4:40:00 PM 534-52-1 2-Methyl-4,6-dinitropheno! 50 u µg/I NBCJl2 



Storm Water Effluent Analytical Data for the Cooper River 

SAMPLE JD DA TE SAMPLED TIME SAMPLED CAS !';t:'.WBER C0\-1POU:'\1) l\A\-1E RESULT VALIDATION QUALIFIER UNlTS SDG NUMBER 

EFF039 07/l 1102 4:40:00 P,\1 91-57-6 2-Methylnaphthalene IO u µg/l NBCJ12 

EFF039 07/11/02 4:40:00 PM 95-48-7 2-Methyl.phenol ( o~Cresol) IO u µg/l NBCJ12 

EFF039 07111102 4:40:00PM 88-74-4 2-Nitroaniline 50 u µg/I NBCJl2 

EFF039 07/11102 4:40:00 PM 88-75-5 2-Nitrophenol IO u µg!l KBCJ12 

3&4-Methylphenol (rn&p-
EFF039 07111102 4:40:00 PM 106-44-5 cresol) 10 u µg/l NBCJ12 

EFF039 07/11/02 4:40:00 PM 91-94-1 3,3'-Dichlorobenzidinc 20 u µg!l NBCJl2 

EFF039 07/11/02 4:40:00PM 99-09-2 3-Nitroaniline 50 u µg/1 NBCJ12 

EFF039 07/l 1!02 4:40:00PM 101-55-3 4-Bromorhenylphenyl ether 10 lJ µg/l NBCJl2 

EFF039 01111102 4:40:00 PM 59-50-7 4-Chlorn-3-methylphenol 10 u µg/l NBCJl2 

EFF039 07/11/02 ..t:40:00 PM 106-47-8 4-Chloroaniline 20 u µg/I NBCJI2 

EFF039 07111102 4:40:00 PM 7005-72-3 4-Chlorophcnylphenyl ether 10 lJ µg/I NBCJJ2 

EFF039 01111}02 4:40:00 PM 100-0J-6 4-Nltroanil ine 50 lJ µg/I NBCJl2 

EFF039 07/11/02 4:40:00PM 100-02-7 4-Nitrophenol 50 u µgil NBCJl2 

EFF039 01111102 4:40:00PM 83-32-9 Acenaphthene 10 u ~tg}I NBCJl2 

EFF039 07/11/02 4:40:00 PM 208-96-8 Acenaphthylene IO u µg/I NBCJl2 

EFF039 07/11/02 4:40:00 PM 120-12-7 Anthracenc 10 u µg/l NBCJl2 

EFF039 07/11102 4:40:00 PM 56-55-3 Bcnzo( a)anthracene 10 u µg/I NBCJl2 

EFF039 07/11/02 4:40:00 PM 50-32-8 Bcnzo( a)pyrene IO lj µg/l NBCJl2 

EFF039 07/11102 4:40:00PM 205-99-2 Benzo(b )tl uoranthene 10 Li µg/I NBCJ12 

EFF039 07/ll/02 4:40:00 P\1 191-24-2 Benzo(g,h,i)perylene 10 u µg/I NBCJl2 

EFF039 07/ I 1102 4:40:00 PM 207-08-9 Benzo( k )f1uoranthene 10 u µg/I NBCJ12 

EFF039 07111/02 4:40:00PM l l 1-91-1 bis(2-Chloroethoxy)methanc 10 u µg/l NBCJ12 

EFF039 07/11/02 4:40:00PM 111-44-4 bi s(2-Chloroeth yl)erher 10 u µg!I NBCJ12 

EFF039 07/ 11/02 4:40:00PM 117-81-7 bis(2-Ethylhexyl)phthalate 10 u µg!I NBCJI2 

EFF039 07/J 1/02 4:40:00PM 85-68-7 Butylbenzylphthalate 10 u µgil NBCJ12 

EFF039 07111/02 4:40:00PM 86c74-8 Carbazole 10 u µg/I NBCJ12 

EFF039 07/11102 4:40:00PM 218-01~9 Chrysene 10 µg!I NBCJl2 

EFF039 07111102 4:40:00 PM 53-70-3 Dibenzo(a,h)anthracc:ne JO u µg/l NBCJl2 

EFF039 01111102 4:40:00PM 132-64-9 Di beuzofuran 10 u µg!I NBCJJ2 

EFF039 07111/02 4:40:00PM 84-66-2 Diethylphthalate IO u µg/I NBCJl2 

EFF039 07/11/02 4:40:00PM 131-11-3 Dimet:hylphthalate 10 u µg/l NBCJl2 

EFF039 07/ll/02 4:40:00PM 84-74-2 Di-n-butylphthalate 10 u µg/l NBCJl2 

EFF039 07/11/02 4:40:00PM I l7c84-0 Di-n-octylphthalate 10 u µg/I NBCJ12 

EFF039 07111/02 4:40:00 PM 2Q6c44-0 Fluoranthene 10 u µg/I NBCJ12 

EFF039 07111102 4:40:00PM 86-73-7 Fluorene 10 u µg/l NBCJ12 

EFF039 07/11/02 4:40:00I'M I 18-74-1 Hexachlorohenzene 10 u µg/I NBCJ12 

EFF039 07111102 4:40:00 PM 87-68-3 Hexachlorohutadiene IO u µg/I NBCJl2 

EFF039 07/11/02 4:40:00 PM 77-47-4 l lexachlorocyclopcnladienc 10 c µg/I NBCJl2 



Storm Water Effluent Analytical Data for the Cooper River 

SAMPLE ID DA TE SAMPLED TIME SAMPLED CAS l\LJMBER 

EFF039 07/ll/02 4:40:00PM 67-72-l 

EFF039 07111102 4:40:00 PM 193-39-5 

EFF039 

EFF039 

EFF039 

EFF039 

EFF039 

EFF039 

EFF039 

EFF039 

Eff039 

EFF039 

Eff040 

I::FF040 

EFF040 

EFF040 

ffF040 

EFF040 

EFF040 

EH04U 

EFHWl 

!-'Fl 04U 

EFl-040 

EFF040 

EFF040 

Eff040 

EFF040 

EFF040 

Eff040 

EFF040 

EFF040 

EFF040 

EFF040 

EfF040 

EFF040 

EFF040 

EH040 

Eff040 

Fff040 

07111/02 

07111102 

07111102 

07111102 

07111102 

07111102 

07/11/02 

07111102 

0711 l/02 

07111102 

02108102 

02/08/02 

02/08/02 

02/08/02 

02108102 

02/08/02 

02108102 

02/08/02 

02/08/02 

02/08/02 

02108102 

02108102 

02/08/02 

02108102 

02108102 

02108102 

02108102 

02108102 

02108102 

02/08/02 

02/08/02 

02108102 

02108102 

02/08/02 

02/()8/02 

02108102 

02108102 

4:40:00 PM 

4:40:00PM 

4:40:00 PM 

4:40:00 PM 

4:40:00 PM 

4:40:00 PM 

4:40:00 PM 

4:40:00 PM 

4:40:00 PM 

4:40:00 PVI 

_
1 II~ :00 P\1 

2 l1'i 00 P\1 

2 1 'i 00 P\1 

215 00 P\1 

2 l'i 00 P\1 

2· 11:'i:OO l'\1 

2·1~001'\1 

2 ISOO P\1 

2: l 'i:OO PVI 

2 l 'i 00 P\1 

2. l'i.00 PM 

'.2:1:5:00 PM 

2l'i:OOPM 

2:1'i:OOPM 

2l'i:OOPM 

2:15:00PM 

2: 15:00 PM 

2:1500PM 

2:!5:00PM 

215:00PM 

215:00PM 

215:00PM 

215 00 PM 

2: 15:00 PM 

2 15 00 PM 

2.15:00PM 

2 J 5 00 PM 

78-59-1 

91-20-3 

98-95-3 

621-64-7 

86-30-6 

87-86-5 

85-01-8 

108-95-2 

129-00-0 

57-12-5 

11024::' 

7429-90-'i 

7440-:'>6-0 

7440 38 2 

7440-:1>9-1 

74-Hl-41-7 

7440-4:1>-<) 

7440- 70-2. 

7440 47 3 

7440-48 4 

7440-50-8 

7439-89-6 

7439-92-1 

7439-95-4 

7439-96-5 

7440-02-0 

7440-09-7 

7782-49-2 

7440-22-4 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

7439-97-6 

72-54-8 

COMPOUND NAME 

Hexachloroethane 

Indeno( 1,2,3-cd)pyrene 

Isophorone 

Naphthalene 

Nitrohenzene 

n-Nitrosodi-n-propylamine 

N-Nitrosodiphenylamine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

Cyanide, Total 

s~i111111 v 

Alurn111L1111 

Anun1lH1y 

Arsenic 

Bari1m1 

Beryllium 

Cadrni111T1 

Calcium 

Chrorn1urn 

( \ihalt 

c,1ppe1 

Iron 

Lead 

Magnesium 

Manganc:,c 

'\ickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Mercury 

4.4'-DDD 

4.4 -DDF 

RESULT VALIDATION QUALIFIER 

10 u 
10 u 
10 

10 

10 

IO 

10 

50 

10 

10 

10 

10 

2-100 

\ 9 

11 

0 II 

0.6 

12000 

(). (1 

!i.7 

10 

1800 
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2100 

1.7 
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0.5 

6500 
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u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

l 

i· 

u 

l 

\, 

u 

u 
u 

l 

L' 

l i 

u 
I .1 

UNITS SDG !\'UMBER 

µg/l NBCJl2 

µg/l NBCJJ2 

µg/l NBCJI2 

µg/l NBCJJ2 

µg/l NBCJ12 

µg/l NBCJ12 

µg/I NBCJl2 

µg/l NBCJ 12 

µg/l NBCJ12 

µg/l NBCJ12 

µg/I NBCJ12 

pg/I NBCJ 12 

rrr :\ BC.105 

pg/I :\BCJ05 

pg/I 

pg/I 

pg/I 

pg/I 

pg/I 

pg/I 

pg/l 

pg/I 

pg/I 

~1g/l 

pg/I 

pg/I 

pg/I 

,ug/l 

pg/I 

~rg/l 

pg/l 

pg/I 

pg/I 

pg/l 

pg/I 

pg/I 

pg/I 

pg/I 

LI !!/I 

NBC J05 

r\BCJO'i 

!\HCJ05 

NBC:.105 

N 13CJ0' 

N BCJO' 

NBCJO:i 

NBCJ05 

NBCJ05 

NBCJOS 

NBCJO'i 

NBCJ05 

l\'BCJ05 

NBCJ05 

NBCJ05 

l\'BCJOS 

NBCJ05 

NBCJOS 

NBCJOS 

NBCJ05 

NBCJO:i 

NBCJ05 

'\il3CJO'i 

NBCJ05 

'\BC JO' 



Storm Water Effluent Analytical Data for the Cooper River 

SAMPLE In DATE SAMPLED TIME SAMPLED CAS l\lJMBER COMPOUND NAME RESULT VALIDATION QUALIFIER UNITS SD(~ NUlVIBER 

EFF040 02/08/02 2.l500PM 50-29-3 4,4'-DDT O. l UJ µg/I l\13CJ05 

EFF040 02/08/02 215:00PM 309-00-2 Aldrin () 05 UJ µg/I l\BCJ05 

EFF040 02108102 2: 15:00 PM 319-84-6 alpha-Bl IC 0.05 UJ µg/l NBC JO:; 

EFF040 02/08/02 2: 15:00 PM 5103-71-9 alpha-Chlordane 005 UJ µg/I NBCJ05 

ffF040 02/08/02 21'.i00 PM 319-85-7 beta-RIK 0.05 UJ pg/I NBCJ05 

ErT040 02/08/02 1 1'i00 P\1 .57-74-9 Chlmdanc (tech meal l 0.5 I !J pg/I NBC.105 

EFfO.+O 02/08/02 l 'i:OO P\ii 'l 9-86-8 delta-BHC 0 \)) i.j 1>..JBCJO'i 

U+O-Hi () 2/081(1 ~ l l OU P\l (J(J IJ1,:IJ11:1 ll l I j p::..:ii '- BCJU' l 

l'f-J"J) •I\ «{tS;O .' : -, on P\1 q~q tq . .; _, i .lltlll"iUi 1 d!! ! : "; (i:; l : " \BCJO I .l-f'\14\J 

fTFO-W 1}2/08/()_' i5()()('\1 --:. ~ ~ I '\ (1S o 1:.11d•1':ill~111 II fl I I l• \fi(JO' 

UTO-HJ 02/08102 I 5 00 P\1 I 011-07-8 I .11U1'ttllan ,ulLttc i) (}5' p~/I .\BC.10' 

1Tf041 1 02/0N/02 ' ' " 00 P\1 ::: 20 s [ ndr11 'I I ! \BCfO-

El-+040 02/08/02 l 1-; 00 P\1 "'421-9'.'4 Ln<lnn ald<?hvJc 0 I l J pg/I .'<BCJO"' 

1-1+040 02/08/02 ' I:' 00 PM -;_'494- 7(J.-; L11d:111 kc1u11c () l l J pg/I '- B( 'JO:'i 

Eff040 02/08102 ' I :'1 00 P;\I '18-89 9 L'.lililliJ-11! !C 1 Li11d,u1c' 0.05 l -J pt;ll \L1CJ05 

EffO.+O 02/08/02 2 I 'i:OO l'M 5103-74-2 gam111a-ChlorJanc 0.05 CJ pg/I l\BCJO:'i 

EFF040 02/08/02 2 I:' 00 PM 76-44-8 Hcptachlor () 05 l "J '.\i[lCJO:'i 

Ef-+040 02/08/02 215:00 PM 1014-57-:< Hqitachlur cpoxrck () ()'i ll NBCJO'> 

El'Hl40 02/08/02 2. l'i 00 PM 72-Q-) '\1cthoxychlor OS l J µic/I '.\'BCJ05 

U+04(! 02/0S/02 ' l) 00 PM 8001 lu\apilcm- l J pg/I '.\BU05 

Eff040 02/08/02 215:00 PM 12674-l l-2 Aroclnr-10 I (1 UJ pg/I NBCJO:i 

EFF040 02/08/02 21'\:00P\1 1110428-2 Aroclor-122 l l u pg/I '.\iB( 'J0.5 -
EFF040 02/08/02 2 l'i.00 PM 11141-16-'.i A rod or- l 232 UJ N13CJ05 

EFF040 02/08/02 2:l'i:OOPM 5'.1469-21-9 A rnclnr- l 242 ( IJ NBCJ05 

EFF040 02/08/02 "'·l'i:OOPM 12672-29-6 A roclor- J 248 UJ :'-J BC'J05 

EFF040 02/08/02 2:15:00PM 11097-69-1 Aroclor-1254 UJ µg/] N13CJ05 

EFF040 02/08/02 2 15:00PM J J096-82-'i Aroclor-1260 UJ µg/I NBCJ05 

ErF040 02/08/02 2:15:00PM l 20-82-1 1,2_4-Trichlorobenzene 10 u pg/I NRCJ05 

EFF040 02/08/02 2 15:00 PM 95-50-1 l ,2-Dichlorobcnzenc JO u ~tg/I :-JBCJOS 

EFF040 02/08/02 2: l'.i:OO PM 541-73-1 I ,3-Dichlorohen1ene 10 l' l\BCJ05 

EFF040 02/08/02 2:15 00 PM 106-46-7 I A-Di ch lorobe117enc I 0 l NRCJ05 

2.2'-0xybi'( 1-chloropropanc) 
Eff040 02108102 ~ 15:00 PM l 08-60-1 I b:>( 2-Chloroi;opropyl)cthcr I 10 u ~tg/l NBCJ05 

EFF040 02/08/02 " 1.5: 00 PM 95-95-4 2.4-5-Trichlorophcnol 10 l' ug/I NBCJOS 

EFF040 02/08/02 2: 15:00 PM 88-06-2 2.4.6-Trich loropheno I 10 ll µg/l NBCJ05 

EFF040 02/08/02 21'.i:OOPM J 20-83-2 2.4-Dichlorciphcnol I 0 l' NBCJOS 

EFF040 02i08/02 2: i'.i:OO PM 105-67-9 2.4-Dirncthylphcnol 053 µg/I N13CJO'i 

EFF040 02/08/02 2.15:00 PM :'i 1-28-" 2.4-Dini trophrnol 50 u pg/I NBCJ05 

FFFO.:tO 02/08/02 ' I 'i 00 P\1 I J. 14 ' 2-4 Drn1trotoluc'Ilc' 10 ll :.:/J \BC105 



Storm Water Efllucnt Analytical Data for the Cooper mvcr 

SAMPLE m DATE SAMPLED TIME SAMPLED CAS l'.'UMBER COMPOUND NAME RESULT VALIDATH)N QUALIFIER t::\'ITS SDG~'UMilER 

ErF040 02/08/02 2: 15:00 PM 606-20-2 2.6- Oinitrotoluenc 10 u µg!I :'\BCJO'.'i 

EFF040 02/08/02 2: 15 00 PM 91-58-7 10 u µg/l NBCJOS 

EFF040 02/08/02 2 15 00 P:V1 95-57-8 2-Chlnrophenol 10 u NBCJ05 

r'FF040 02/08/02 215:00P:V1 534-52-1 2- M elh yl-4.6-Jinilrophcno l 50 L: NBCJOS 

EFF040 02/08/02 2 15 00 P:V1 91-57-6 2-Melhylnaphthalcnc 10 u "IBCJOS 

EFF040 02/08/02 2 15 00 P'.\1 9548-7 2Mcthylphcno io-Cre<,,0(1 0.38 "IBCJO.~ 

i::.FHJ-Hl 02108102 '· 1."i:1J(J P\1 X8-74--J. ::'-"<1tmanil1nc '\() p).'/l '!BC.HJ~ -
II Hl-1-l! 0...'.08!0~ l ~ IJO l'\1 '" ' -. '\. 1ll l\[11lc·npi i II "~' \[)( 

~ ~\ "l \:h·dt\ !11ltc1h'~ r:1i\ l' 

fTf0411 'J2/08!()_' ' 1" no P\1 lfl( u "I"-'\\'' \II '>.R( JO~ 

IJHJ4U 02108/0_' - l" UO P:Vl <)I ·''4 ! ; D1L I 1 I oruhcn11J1 lie _'U '\B( .Ill~ 

Fl-FOW !)~ 108.'(l' !-"no P\1 (){) ()<) ' ; '\'1!11),?1111111«' 'fl '\Bl' IO' 

l:f-f-041) 02108102 ) I:'\ 00 PM I 0 I i Hr<llll<l[lhc~ny:phenyl c•tlit'! 111 pg/I \ilKJO' -

UTU41J ()2;()8102 ., 
l 'i 00 PM "'kiCJ-, -1 l 'hloro l-mL·thylrlic·11<" JU pg/I NBCJO'i 

r:fFO-H> 02/08102 
., 

15:00 PM 106 47 8 4 Chlmoanil1m· 20 \' tJg/ 'll:lCJOS -
Eff040 02/08/02 2l'i:OOPM 7005-72-3 4-Chlurnphenylphcnyl clhL'r 10 l: .'\fRCJO'i 

EFF040 02/08/0:::' 2·1'i:OOPM 100-01 (J 4 -N ilrna111li1w 'i() t: "IB<'JO'i 

EFF040 02/08/02 ' l'.iOOPM I 00-02- 7 .:1--Nitrophenol ,'i() l' '\fRCJO" -
El-1040 02/08/02 ') l.'i 00 PM ~('-->2-'J Acenaphthene I 0 'I BCJ(Vi 

I.I I 0-IU 02/08102 ) !'i.00 PM 20~-%;-., AL·L·11aph1h: kIIL' I 0 l pµ11 :\BCJO'i 

FFF040 02/08/02 2 l'.'i:OO PM 120-12-7 ArnhracellL' 10 I' 11g/I NBC JO) 

EJT040 02/08/02 2.15 CJO PM )(1 )'i _; Hcn;,01aJanth rac·L·nc· IO l ,\BCJO'i 

fff040 02/08/02 ') 15:00 PM 'i(H2-f' Be1uo1 a JpyrL'.Ile ()_CJ) J !\ 13CJO'i -
EFF040 02/08/02 2: 15:00 PM 20.~-99-2 Ben1o(b liluoranthene 1.2 P)!:fl NBCJO'i 

Eff040 02/08/02 2: 15:00 PM 191-24-2 Bcnzo( g.h.i )[Jerykne 10 l.' pg/I NBCJ05 

EFF040 02/08/02 2:15:00PM 207-08-9 Ben7o(kJtluoranthene I. I 1.qdl NBCJ05 

El-F040 02/08i02 2: 15:00 PM 111-91 1 his(2-Chloroethoxy)methane 10 u µg/l NBCJ05 

EFF040 02/08/02 2: 15:00 PM 111-44-4 bis(2-Chlorncthyl)ethcr I 0 u µg/I NBCJ05 

EFF040 02/08/02 2: 15:00 PM 117-81-7 his( 2-Ethylhcxyl Jphthalatc 1.2 J pg/I :\I BCJ05 

EFF040 02/08102 2: 15:00 PM 85-(18- 7 Butylhenzyl phthal:11e 10 L' NBCJ05 

EFF040 02/08/02 2: 15:00 PM 86-74-8 Carhazole 0.56 µg/I NBCJOS 

EFF040 02/08102 2: 15:00 PM 218-01-9 Chry~cnc 1.2 J NBC.105 

EFF040 02108102 215:00 PM 53-70-3 Dihenzo(a.h)anthraccnc 10 L' NBCJ05 

EFF040 02/08/02 2 15 00 P\.1 I >2-64-9 Dihenzofuran 10 [i NBCJ05 

EFF040 02/08/02 2.15:00 PM 8-H><i-2 Diethylphthalate 10 l' NBCJ05 

EFF040 02/08/02 15:00 P\.1 131-11-3 D1rncthylphlhalatc I 0 I NBCJ05 

EFF040 02/08/02 2: 15:00 P\.1 84-74-2 Di-n-butyiphthalatc iO l; pg/I "IBCJ05 

EFF040 02108/02 1 15:00P~vt 117-84-0 D1-n-octylphthalatc 10 l pg/I '\f BC.105 

f'fT040 021()8102 I voo l'\1 2\J(i 44 () Huoramhcnc -I I J_Jf!fl '\ BCJO;:; 



Storm Water Effluent Analytical Data for the Cooper River 

SA\'IPLEID DA TE SAMPLED Tlx1E SA'.\1PLED l:ASNUMBER COMPOUND NAME RESULT VAUI>A TlON QUALIFIER UNITS SDG NUMBER 

EFF040 02/08/02 215:00 PM 86-73-7 Fluorcnc 10 li NBCJ05 

EFl-040 02/08/02 2:15:00PM 118-74-1 Hexachlorohenzene I 0 ll :'\BCJ05 

EFf040 02/08102 2.15:00PM 87-68-3 Hexachlornhutadicne 10 u NBCJO.'i 

EIT040 02/08/02 2:1.'i:OO PM 77-47-4 Hcxachlorocyclopentadienc 10 L: pg/I NBCJ05 

EFF040 02/08/02 21.'i:OO PM 67-72-1 Hcxachlorocthanc 10 l p[!ll NBCJ05 

EFFO-Hl 02/08/02 2· 1 ~:OO Prv1 191-39 'i I nJcnoi 1.2. 3-cJ Jpyrcm· 10 l l'\BC 105 

EFFO-Hl 02108i02 ~·i500PM 78-.~9 l -,orh ownc j(J i\BCJO'i 

I THJ-10 02/08/U2 · 1" no P\1 'll 20 ; '-L1ph1 liakn,· !Ii '\ 8( J()-i 

,--r-r-~1-. i ' ' 
I J2/0S/(L:' ~ ! ~ 00 i;~vi ii?\ .. , ! I I I );'>-._'fl/l'I !I. :{! ., [\('.ii)' 1 ·I 1·1J41 1 

rrro-10 02/0S/ll_:' · : ' on P\·1 1,2 I -<1-I '\1illhtKll ll pn>[)\Lll11'11l 111 '\nCIO' 

u+o-10 02/08102 : 1' no P!\1 86CHJ-() '\ "-.1trn:-.l1J1phcnylam111c Io ,1g!I '\BCJO' 

! ITO-H 1 021osm.~ • 
1 

' no P\ 1 :'\(> f',·nlddll• I l ~ .; !l "8( 'JO' 

ITF0-10 02/08/02 ..'. I-; 00 P\1 N 'i.() I ·i'i Plw11a11l h re' Ill' ) (1 \J B( 'JO.' 

ITF04C1 02/08/02 2 I' 00 P\1 I 08-(J'i-2 Phc110: I 0 \i BCJO'i 

EffO-rn 02/08/02 2 15.00 P\1 l 29-00-0 PHc tll· \iBCJ05 

l-.FF040 02/08/02 2: 15 00 P\1 57-12 5 CyaniJc, Total JO l NBCJ05 

EFF04l 02/08/02 1:30:00 PM E-10242 Salinity 2 u ppt \'BCJ05 

EFl'041 02/08/02 1:30:00 PM 7429-905 Aluminum 320 µgll NBCJ05 

EFF041 02/08/02 l:30:00PM 7440-36-0 Antimony 39 u µg/I NBCJ05 

EFF04l 02/08/02 1:30:00 PM 7440-38-2 Arsenic 3.9 lJ µg/1 NBCJ05 

EFF04l 02/08/02 1:30:00 PM 7440-39-3 Barium 8.7 J µg/l NBCJ05 

EFF041 02/08/02 1:30:00 PM 7440-41-7 Beryllium O. l u µg/l NBCJ05 

EFF04! 02/08/02 1:30:00PM 7440-43-9 Cadmium 0.6 UJ µg/l NBCJ05 

EFF04l 02/08/02 1:30:00 PM 7440-70-2 Calcium 3500 µg/I NBCJ05 

EFF041 02/08/02 1:30:00 PM 7440-47-3 Chromium 2 J µg/l NBCJ05 

EFF041 02/08/02 l:30:00PM • 7440-48-4 Cobalt 0.7 u µg/l NBCJ05 

EFF041 02/08/02 l:30:00PM 7440-50-8 Copper 5.5 u µg/I NBCJ05 

EFF041 02/08/02 1:30:00 PM 7439-89-6 Iron 280 µg/l NBCJ05 

EFF041 02108102 l:30:00PM 7439-92-l Lead 25 µg/l NBCJ05 

EFF041 02/08/02 1:30:00 PM 7439~95-4 Magnesium 310 J µg/l NBCJ05 

EFF04l 02/08/02 1:30:00 PM 7439-96-5 Manganese 8.7 J µgll NBCJ05 

EFF041 02108102 1:30:00 PM 7440-02-0 Nickel l.7 u µg/l NBCJ05 

EFF041 02/08/02 1:30:00 PM 7440-09-7 Potassium 300 J µg/l NBCJ05 

EFF041 02/08/02 1:30:00 PM 7782-49-2 Selenium 3.3 u µg/l NBCJ05 

EFF041 02/08/02 1:30:00PM 7440-22-4 Silver 0.5 u pg/I NBCJ05 

EFF04.1 02/08/02 1:30;00 PM 7440-23-5 Sodium 1600 µg/l NBCJ05 

EFF041 02/08/02 1:30:00 PM 7440-28-0 Thallium 5.l u µg/l NBCJ05 

EFF041 02/08102 1:30:00PM 7440-31-5 Tin 4.5 u µg/I NBCJ0.5 

EFF04l 02/08/02 1:30:00 PM 7440-62-2 Vanadium 1.9 J µg/I NBCJ05 



Storm Water Efflucnj Analytical Data for the Cooper River 

SAMPLE Ill DATE SAMPLED TIME SAMPLED CAS J\.1JMHER COMPOUND NAME RESULT VALJUATION QUALIFIER UNITS SDG NUMHER 

EFF041 02108/02 1:30:00 PM 7440-66c6 Zinc 57 u µg/l NBCJOS 

EFF041 02/08/02 1:30:00 PM 7439-97-6 Mercury . 0.1 u µg/l NBCJ05 

EFF041 02/08/02 1:30:00 PM 72-54-8 4,4'~DDD . 0.1 UJ µg/I NBCJ05 

EFF041 02/08/02 1:30:00PM 72-55-9. 4,4'-DDE 0.1 UJ µg/l ~BC105 

EFF041 02/08/02. 1:30:00 PM 50-29-3 4,4'-DDT 0.1 UJ µg/l NBCJ05 

EFF041 02/08/02 1:30:00PM 309-00-2 Aldrin 0.05 UJ µg/l NBCJOS 

EFF041 02/08/02 1:30:00 PM 319-84-6 alpha-BHC 0.05 CJ µg/l NBCJ05 

EFF041 02/08/02 1:30:00 PM 5103-71-9 alpha-Chlordane 0.05 UJ µg/I NBCJ05 

EFF041 02108102 1:30:00 PM 319-85-7 heta-BHC 0.05 UJ µg/I NBCJ05 

EFF041 02/08/02 1::\0:00 PM 57-74-9 Chlordane (technical) 0.5 UJ µg/l NBCJ05 

EFF041 02108102 1:30:00 PM 319-86-8 delta-BHC 0.05 UJ µg/l NBCJ05 

EFF04! 02/08/02 1:30:00 PM 60-57-1 Dieldrin O.f UJ µg/l NBCJ05 

EFF041 02/08/02 1:30:00 PM 959-98-8 Endosulfan f 0.05 UJ µg/I NBCJ05 

EFF041 02/08/02 1:30:00 PM 33213-65-9 Endosul fan 11 0.1 UJ µg/I NBC.JOS 

EFF041 02108102 1:30:00 PM 1031-07-8 Endosulfan sulfate 0.1 UJ µg/I NBCJ05 

Eff041 02/08/02 1:30:00 PM 72-20-8 Endrin 0.1 UJ µg/l NBCJ05 

EFF041 02/08/02 1:30:00 PM 7421-93-4 Endrin aldehyde 0.1 UJ µg/l NBCJ05 

EFF041 02/08/02 1:30:00 PM 53494-70-5 Endrin ketone 0.1 UJ µg/l NBCJ05 

EFF041 02/08/02 1:30:00PM 58-89-9 gamma-BHC (Lindane) 0.05 UJ µg/I NBCJ05 

EFF041 02/08/02 1:30:00 PM 5103-74-2 gamma-Chlordane 0.05 VJ µg/I NBCJOS 

EFF041 02108/02 1:30:00 PM 76-44-8 Heptachlor 0.05 liJ µg/I NBCJ05 

EFF041 02/08/02 1:30:00 PM 1024-57-3 Heptachlor cpoxide 0.05 UJ µg/l NBCJ05 

EFF041 02/08/02 1:30:00 PM 72-43-5 Methoxychlor 0.5 UJ µg/l NBCJ05 

EFF041 02/08/02 1:30:00 PM 8001-35-2 Toxaphenc 5 UJ µg/I NBCJ05 

EFF041 02108102 1:30:00 PM 12674-11-2 Arodorc1016 I UJ µg/I NBCJOS 

EFF041 02/08/02 1:30:00PM 11104-28-2 Amclor-1221 2 UJ µgll NBCJ05 

EFF041 . 02/08/02 1:30:00PM lJ 141-16-5 Aroclor- l 232 UJ µgll NBCJ05 

EFF041 02108102 1:30:00PM 53469-21-9 Aiodor-1242 UJ . µg/l NBCJOS 

EFF041 02/08/02 1:30:00 PM 12672-29.-6 Aroclor-1248 UJ µg/l NBCJ05 

EFF041 02/08/02 1:30:00 PM ll097-69c} · Aroclor~l254 UJ µg/I NBCJ05 

EFF041 02/08/02 1:30:00PM l1096-82-5 Aroclor-1260 l UJ µg/I NBCJ05 

EFF041 02/08/02 1:30:00 PM 120-82-1 l .2A-Trichlorobenzene u µg/l NBCJOS 

EFF041 02108102 1:30:00PM 95-50-1 1,2-Dichlorobcnzene 10 u µg/l NBCJ05 

EFF041 02108102 1:30:00 PM 541-73-1 1,3-Dichlorobenzene 10 u µg/l NBCJ05 

EFF041 02/08/02 1:30:00 PM 106-46c7 1,4-Dichlorobcnzene 10 u pg/I NBCJ05 

2,2'-0x.ybis( 1-chloropropane) 
EFF041 02/08/02 1:30:00 PM 108-60-1 (his(2-Chloroisopropyl)ether] 10 u µg/l NBCJ05 
EFF041 02/08/02 1:30:00 PM 95-95-4 2.4.5-Trichlorophenol 10 c µg/l NBCJ05 
EFF041 02/08/02 l 30:00 PM 88-06-2 2,4.6-Trichlorophenol 10 u µg/1 NBCJ05 



Storm Water Ef'tluent Analytical Data for the Cooper River 

SAMPLE ID DATE SAMPLED TIME SAMPLED CAS NUMBER COMPOUND NAME RESULT VALIDATION QUALIFIER UNITS SDG J".1.JMBER 
·-·--

EFF041 02/08/02 1 ::moo PM L20-83-2 2,4-Dichlorophenol • 10 u µg/l NBCJ05 

EFF041 02/08/02 1:30:00PM L05-67-9 2,4-Dimethylphenol • 10 u µg/l NBCJ05 

EFF04l 02108102 ·· t30:00PM 51-28-5 2,4-Dinitrophe:nol 50 u µg/I NBCJ05 

EFF041 02/08/02 1:30:00PM 121-14-2 2,4-Dinitrotol uene 10 u µg/I NBCJ05 

EFF041 02/08/02 1:30:00 PM 606-20-2 2,6-Dinitrotoluene IO u µg/l NBCJ05 

EFF04l 02/08/02 1:30:00 PM 91-58-7 2"Chloronaphthalcnc lO L' µg/l NBCJ05 

EFF04l 02/08/02 1:30:00 PM 95-57-8 2-Chlorophe!lol lO u µg/l NBCJ05 

EFF041 02/08/02 1:30:00 PM 534-52-1 2-Methyl-4,6-dinitmphenol 50 u µg/I NBCJ05 

EFF041 02/08/02 1:30:00 PM 91-57-6 2-Methylnaphthalene LO u µgll NBCJ05 

EFF041 02/08/02 L:30:00 PM 95-48-7 2-Methylphenol (o-Crcsol) 0.9 µg/I NBCJ05 

EFF041 02/08/02 1:30:00 PM 88-74-4 2-Nitroanil ine 50 lJ µg/I NBCJ05 

EFF041 02/08/02 1:30:00 PM 88-75-5 2-Nitrophenol 10 u µg/l NBCJ05 
3&4-Methylphcnol (m&p-

EFF041 02108102 1:30:00 PM 106-44-5 ere sol) 0.75 µg/1 NBCJ05 

EFF041 02/08/02 1:30:00 PM 91-94-1 3,3'-Dichlorobenzidinc 20 lJ µg/I NBCJ05 

EFF041 02/08/02 1:30:-00 PM 99-09-2 3-Nitroanil.ine 50 lJ ~1g/l NBCJ05 

EFF041 02/08/02 1:30:00 PM 101-55-3 4-Bromophenylphenyl ether lO u µg/l NBCJ05 

EFF041 02/08/02 1:30:00 PM 59-50-7 4-Chloro-3-methylphenol 10 u µg/l NBCJOS 

EFF04l 02/08/02 1:30:00 PM 106-47-8 4-Chloroaniline 20 u µgll NBCJOS 

EFF04l 02108102 1:30:00 PM 7005-72-3 4-Chlorophenylphenyl ether 10 u µg/l NBCJ05 

EFF04J 02/08/02 l:30:00PM 100-01-6 4-Nitroaniline 50 u µg/I NBCJ05 

EFF04l 02108102 1:30:00 PM I00-02-7 4-Nitrophcnol 50 L µg/l NBCJ05 

EFF041 02/08/02 1:30:00 PM 83-32-9 Accnaphthene 10 u µg/l NBCJ05 

EFF041 02/08/02 1:30:00 PM 208-96-8 Acenaphthylene 10 u µgll NBCJ05 

EFF04l 02/08/02 1:30:00PM 120-12-7 Anthracene lO u µg/l NBCJ05 

EFF04l 02/08/02 1:30:00PM 56-55.,3 Benzo(a)anthracene IO LI µg/l NBCJQ5 

EFF041 02108102 J:30:00PM 50-32-8 Benzo(a)pyrene 1.3 J µg/l NBCJ05 

EFF04l 02/08/02 l:30:00PM 205-99-2 Benzo(b )fl uoranthene L5 1 . µg/l NBCJ05 

EFF041 {)2/08/02 1:30:00PM 19 Benzo(g,h,i)perylene 0.75 J µg/l NBCJ05 

EFF041 02108102 1:30:00 PM 207~08-9 Benzo(k) tluoranthene 1.6 J µg/l NB CJ OS 

EFF041 02/08/02 1:30:00 PM ll l-9lcJ bis(2-Chloroethoxy)methane lO u µg/l NBCJ05 

EFF041 02/08102 1:30:00 PM 111-44-4 bis(2 cChl oroethyl )ether. IO u µgll NBCJ05 

EFF041 02/08/02 1:30:00 PM 117-81-7 bis(2-Ethylhexyl)phthalate 0.62 J µgll NBCJ05 

EFF041 02/08/02 1:30:00 PM 85-68-7 Butylbenzylphthalate 10 u µgll NBCJ05 

EFF04l 02/08/02 1:30:00 PM 86-74-8 Carbaz.ole 10 u µg/I NBCJ05 

EFF041 02108102 1:30:00.PM 218-01~9 Chryscne 2.1 J µg/I NBCJ05 

EFF041 02/08/02 1:30:00 PM 53-70-3 Dibenzo(a,h)anthracene IO u µg/I NBCJ05 
EFF041 02/08/02 1:30:00 PM 132-64-9 Dibenzofuran 10 u µg/l NBCJ05 

EFF041 02/08/02 1:30:00 PM 84-66-2 Diethylphthalate LO u µg/I NBCJ05 



Storm Water Effluent Analytical Data for the Cooper River 

SAMPLE ID DATE SAMPLED TIME SAMPLED CAS NUMBER COMPOUND NAME RESULT VALJDAT10~ QLALIFIER Ll\ITS SDG l\U:MBER 

EFF041 02/08/02 1:30:00 PM 131-IH Dimethylphthalate 10 u µg/l NBCJ05 

EFF041 02108102 1:30:00 PM Di~n-butylphthalate 10 u µg/l NBCJ05 

EFF041 02/08/02 1:30:00 PM U7-84~0 Di-n-octylphthalate JO u µg/l NBCJ05 

EFF041 02/08/02 1:30:00PM ·206-44"0 Fluoranthene 4.1 J µg/I NBCJ05 

EFF041 02/08/02 1:30:00 PM 86-73-7 Fluorene 10 u µg/l NBCJ05 

EFF041 02108102 1:30:00 PM I 18-74.1 Hexachforobenzene 10 u µg/l NBCJ05 

EFF04l 02108102 1:30'.00 PM Hcxachloroburadicne JO u µg/I NBCJ05 

EFF041 02108102 1:30:00 PM 77-47-4 Hexachlorocyclopenradicne 10 L µg:/l NBCJ05 

EFF041 02/08/02 1:30:00 PM <i7-72-I Hexachloroethane 10 L µg/l NBCJO.'.i 

EFF041 02108102 1:30:00 PM 193-39-5 lndeno(l,2,3-cd)pyrene 0.62 J µg/l NBCJ05 

EFF041 02108/02 1:30:00 PM 78-59-1 hophoronc 10 c µg/l NBCJ05 

EFF041 02108102 1:30:00 PM 91-20-3 Naphthalene 10 L µg/I NBCJ05 

EFF041 02/08/02 1:30:00PM 98-95-3 Nitrobcnzene 10 L µgll NBCJ05 

EFF041 02/08/02 1:30:00 PM <i2 l-64-7 n-Nitrosodi-n-propylamine JO L' µg/1 NBCJ05 

EFF041 02/08/02 1:30:00 PM 86-30-6 N-Nitrosodiphenylamine 10 u µg/l NBCJ05 

EFF041 02108102 1:30:00 PM 87-86-5 Penlachlorophenol 50 u µgll NBCJ05 

EFF041 02/08/02 1:30:00 PM 85-01-8 Phcnanthrcne 2.1 J µg/l NBCJ05 

EFF041 02/08/02 1:30:00 PM 108-95-2 Phenol IO u µg/l NBCJ05 

EFF041 02108/02 1:30:00 PM 129-00-0 Pyrcnc 2.6 J µg/I NBCJ05 

EFF04J 02108102 1:30:00PM 57-12-5 Cyanide, Total 10 (i µg/I NBCJ05 

EFF042 02/08/02 2:()() 00 P:Vt E-10242 Salimty 2 l.i ppl N BCJO'i 

l-.FF042 02/08/0...' 2.00 00 P:V1 7429-90-5 Aluminum 86 fll,'/l !\13CJ05 

Eff042 02/08/02 2:00:00 PM 7440-36-0 r\nlnnony J.9 l µg/l NBCJOS 

EFF042 02/08/02 2:00:00 PM 7440-.18-2 Arsenic 19 11 pg/I l\'BCJO'i 

EFF042 02/08/02 2:0000 P\1 74-1.0-39-3 Barium D µg/l NI3CJ05 

EFF0-1.2 02/08/02 2:00:00 PM 7440-41-7 Beryllium 0.1 u µg/I NBCJOS 

EFF042 02/08/02 2:00:00 PM 7440-43-9 Cadmium 0.6 UJ µg/I NBCJ05 

EFF042 02/08/02 2:00:00 PM 7440-70-2 Calcium 14000 µg/I NBCJ05 

EFF042 02108102 2:00:00 PM 7440-47-3 Chrorrnum 0.96 µg/I NBCJ05 

EFF042 02/08/02 2:00:00 PM 74-1.0-48-4 Cobalt 0.7 ll µg/I NBCJO) 

EFF042 02/08/02 2:0000 PM 7440-50-8 Coriricr 6.2 u µg/I NBCJ05 

EFF042 02/08102 2:00:00 P:\1 7439-89-6 Iron 140 µg/I NBCJ05 

EFF042 02108102 2:00:00 PM 7439-92-1 Lead 2.7 µg/I NBCJ05 

EFF042 02/08102 2:00:00 PM 7439-95-4 Magnesium 25000 µg/I NBCJ05 

EFF042 02/08102 2:00:00 PM 7439-96-5 Manganese 8.2 pg/I l\'RCJ05 

EFF042 02/08/0:: 2:0000 PM 7440-02-0 Nickel 2.6 µg/I NBCJ05 
EFl-'042 02/08/02 20000PM 7440-09-7 Potassium 9200 µg/I NHCJO) 

EFF042 02/08102 2:00:00 PM 7782-49-2 Selenium ~.:; L' µg/l !\BCJ05 
ITHl42 O:YOSi02 2 00 00 P ~vi '4.:1-0 22 4 Si her 0 ~ pg/I '\ BCJO'> 



Storm \Vater Eftluent Anal~'tkal Data for the Cooper River 

SAMPLE ID DATE SAMPLED 'IT\1E SAMPLED CAS '.'.1JMUER 
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RESULT VALIDATIO'.\I QGALIFIER UNITS SDG l\l:MBER 
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Storm \Valer El11uent Analytical Data for the Cooper River 

SAMPLE ID DATE SAMPLED TIME SAMPLED CAS NUMBER COMPOUJ\'D NAME RESULT VALIDATION Ql:ALIFIER UNITS SD(; NUMBER 

2.2'-0xybis( 1-chloropropane) 
EFF042 02/08/02 2:00<Xl PM 108-60-l [bis(2-Chloroisopropyl )ether] 10 u µg/I l\'13CJ05 

EFF042 02108102 2:00:00 PM 95-95-4 2.4.5-Trichlorophcnol 10 u µg/l NBCJ05 

EFF042 02108102 2:00:00 PM 88-06-2 2.4.6-Trichlorophenol IO u NHCJ05 

Hf042 02/08/02 2:00:00 P\I 120-83-2 2,4-Dichlornrhenol 10 ll NHCJ05 

EFF042 02/08/02 2:00:00 P\I I0<\-67-9 2.4-Dime!h/rhenol I 0 l' "JRCJO'i 

l'.fCF042 02/08/02 2 0000 P\I -; 1-28 :; 2.4-D1mtrnrhenol -;o l pj!ll 'I ut JU~ 
i:r+o-1~· ( J.2108102 ) ()() uo l'\l i2 I 1-l - '_-l lJ11111rlHuiuL'llL' IU ,<1µ.' '\Ht m-
tJ·Hl-l' U !/OXIO_ 'Oil 00 l'\1 (1( )() -'{) ' ' (i 1)1i1111 oJ.il I lt'lh Hf rl ~.:. : '-Hl .itr 

LI FO-l:: 02/08/0__' ' ()() ()() I' \1 l)j "" ' { 'hlrnu11aph1ilalc11t 111 '\ IW IO' 

l'l TO-l2 02/08102 ' 00 00 PM i)-;.-;7.x I 0 '\Bl JO-; 

HTO-l_ d2100/0_' no oo P\1 iJ. ' \kill\ i -l (i-d1n1linpi1c·1;,:' '•I; '\B( Jo--

EFFO-l2 02/08/02 '00 00 P\1 l) I )7 (> 2-Mcthylnaphthalcnc 10 '\iBCJO:' 

cFF042 02/08/02 :':00:00 P\1 '!)-48-- 7 2-Mcth:; I pile no I \ n-( ·rc;,nl' o-: NH( JU) 

EFF042 o:Y08/02 2.00 ()() l'\1 XX-!.+-~ 2-!\ 11 roam Ii nc :'() l NBCJO.~ 

FFF042 02108/02 2:00:00 Pl\1 88-75-) 2-Nilropht?nol '0 L "JRCJO~ 

'.\&4-\1cthylphc11ul 1rn&p-
ITTO-l2 02108/02 2:0000 Pl\•1 I 06 44 crc;,ul l I 0 l' NBCJO." 

1Tf'042 02/08/02 200:00 Ptvl QI 94 I 3.J '-D1chlurobcn1:idi nc 20 l µg/! ."\BCJ05 

EFF042 02/08/02 .2.00 OU l'M 99--09 ' -~ '.\1troaml111L' '1() L _'-. B< 'JO' 

EFF042 02/08/02 2 00:00 PM IOI :'\51 -l · Brnrnophenylphcnyl c1he1 IO L '.\B<:.105 

EFHJ42 02/08/02 2.0<l:OO PM 59-)0- -l-Ch lmo-3-methyl phcrn ii 10 :'\BCJO~ 

1:1T042 02/08/02 2 00:00 PM 106-47·8 4-Chloroani I inc 20 l NI3CJO~ 

EFF042 02/08/02 2:0000 PM 7005· 72-.~ 4-Chlornphcnylphcnyl ether 10 L' NBCJ05 

Ef-F042 02108102 200:00 PM I 00-0 J -(1 4-Nmoantlrne 50 l' '.\BCJ05 

EFF042 02/08/02 2:00:00 PM 100-02·7 4-Nitrophenol 50 ll '.'13CJ05 

EFF042 02/08/02 2:0000 PM 81-32-9 Acenaphthcnc 10 {_l NBCJO'i 

EFF042 02/08/02 2:0000 PM 208-96-8 Acenaphthylene 10 u µg/l NHCJ05 

EFF042 02/08/0:2 2:00:00 Pf'vl 120-12-7 AnlhraL'ene I 0 u µg/l l\'BCJ05 

EFF042 02108101 2:0000 PM 56-55--~ Bcnzo(a)anlhraccne 10 ll µg/l '\ BC'J05 

EFF042 01108102 2:00:00 PM 50-32-8 Bcnzo(a)pyrcnc 10 l! pg/I NBCJ05 

EFF042 02108102 :2:00:00 PM '.".05-99-2 Benzo(b )tluoranthene I 0 u: NBCJ05 

EFF042 02/08/02 2:00:00 PM 191-24-2 Benl'o(g,h.i Jperylene 10 Li NBCJ05 

EFF042 02/08/02 2:00 00 PM 207-08-9 Iknzo( k Jtluoranlhcnc· 10 NBCJ05 

EFrG42 02/08/02 2 00:00 PM l 11-91 I hi'( 2-Ch lorocthoxy )methane 10 l "JBCJU5 

EFFO-t:: 02108102 '00:00 PM l 11-44-4 his( 2-Ch loroethyl )ether IO L pg/I NBCJO'i 

EFF042 02/08/02 2 on no PM J 17-81 7 his{2-1:',thyihexyl )phthalate ()(il) ~tg/1 '.\fl3C.JO'i 

EFF042 02/08/02 2:00:00 PM 85-68-7 Bu1ylhe111yl phi ha late I() P?ll i\BCJO'.i 
EFF04::' 02/08/()::' ' 00 00 P\.1 :'16 7-1 ii Carha1:ole I (I 11 "!II NBCJ05 



Storm \Valer Eflluent Analytical Data for the Cooper River 

SAMPLE ID DATE SAMPLED TIME SAMPLED CAS l\"UMBER COMPOUND NAME RESULT VALIDA TIO!\' QUALIFIER UNITS SDGNUMBER 

EFF04<2 02108102 2:00:00 PM 218-01-9 Chryscnc 10 u fJg:/I NBCJ05 

EFF042 02108102 20000 PM 53- 70-3 [)ihcnzo(a.h)anthracenc 10 '-' µg:/I NBCJ05 

EFF042 02108/02 2:00 00 PM 132-64-9 Dihenznfuran 10 L µg/I l\BCJ05 

b:FF0.:1-2 02108102 2:00 00 PM 84-66-2 Diethylpiuhalate 10 L µg/1 NBC.105 

Ef'F042 02/08/02 2 00.00 PM 131-11-3 Dimc1hylphlhalalc j () l µg/l NBCJ05 

Eff042 O'.Y08/02 2 00.00 PM 84-74 2 Di-n-hu l y l phthalalc 10 l pg/I NBCJ05 

Er:FO-L' U'.!108102 2 00 OU I' l'v1 I 17-8+ 0 D1-rH Klytrlltllalatc I (I '\ii( j():' 

FJTO-C 112/08/0 .. 00 Oil P!\ 1 20<i ++ 0 f-luo1 a111hc1J<· I \I 11:21 '\BC.JO' 

i FF0-1-: tl21u~/tL~ 110 (10 P'\i .--.11 ""'7-; --
i'1unfl'll\_ tu ih JIJ 

IFFO-+-' IJ2iOX/tl:: :' 00 00 P!\1 i 11' .. -1- I I h-\.1chiun>hc•111L'l11 11 '\H('JW 

l'JTO-L 112/08/0:' ' 00 Oo P!\! ;<;' 61' ' I k.'-:1d1lurnhuud1cnL- I 0 '\ H C.IO ~ 

!TFO+: ! ['./08/( 1_' 'I)() ()(I l'!\1 - - -1- .. 4 1 L. \.,i'- hJ11rdl ~ 1.·J11pL·tHdJh·;:, ,.:; '.HCJO' 

EFl-0-1-2 02108/(12 ' 00 OU I' :V1 (>' 7 2 l I k.\acilloroelhanL' 10 '-'11CJO'-

EFF042 02108/02 2 00 00 PM l'J'.i-:W-' li1dcrlll! I .::'"i-nl)f)}rcnc• 10 l pµ/I l\BCJO:' 
U;l-042 02/08/02 ':00 00 Pi\1 78-59- i 1,oph,1ro11L' l () l t\BCJ05 

F-~FFO+:> 021(J8/02 2 00 00 Prv! 91 :w:; '.\ aphthalcnl' 10 l '\BCJO'i 

Eff0-1-::' 02108/02 '00 00 PM 98-95-3 :.11trohcnzcnc 10 NHCJO'i 

EFF042 0'.:'108/02 '·00:00 PM 621-6-1-- 7 n N 1trn,od1-11-rmpylamrnc 10 l\HCJO'i 

EFF042 0'.:1108102 2 00 00 I'M 8{1-:10-{1 0.-N itro~od1 phcnylarnr nc 10 l NBCJO) 

U+04:' 02108/02 ' l!O OU l'M i\7-86-.~ Pent ach lorn pile rh>l :'() l ;r£!/I :-lBCJO' 

El-'1'0.:1-2 02108/02 2 00:00 PM 85-01-8 l'hcnanthrcnc 10 l' µg/I >lBCJO'-

Eff042 02/08/02 :'0000 PM 108-9='-2 Phenol I 0 l pg/I NBC.105 

EFF0--1-2 02/08/02 20000 Pi\1 129-00-0 Pyrenc I 0 L' µg/I N B('J05 

EFH)·Q 02108/02 2:00:00 PM 57-12-5 Cyanide, Total JO u NBC.105 

EFF043 02/08/02 1:20:00 PM E-10242 Salinity 2 LI ppt NBCJ05 

EFF043 02108/02 1:20:00 PM 7429-90~5 Aluminum 140 J µg/l NBC105 

EFF043 02108102 1:20:00 PM_ 7440-36--0 Antimony 3.9 u µg/l NBCJ05 

EFF043 02108102 J:20:00 PM 7440-38-2 Arsenic 3.9 u µg/l NBCJ05 

EFF043 02108102 l:20:00PM 7440-39-3 Barium 5 J µg/l NBCJ05 

EFF043 02/08/02 f:20:00PM 7440-41-7 Beryllium 0.1 u µg/l Nl3CJ05 

EFF043 02/08/02 1:20:00PM 7440-43-9 Cadmium 0.6 UJ µg/l NBCJ05 

EFF043 02108/02 1:20:00PM 7440-70-2 Calcium 9200 µg/I NBCJ05 

EFF043 02108/02- l:20:00PM 7440-47-3 Chm mi um LI J µg/I NBCJ05 

EFF043 02108102 1:20:00PM 7440-48-4 Cobalt 0.7 u µgll NBCJ05 

EFF043 02108102 1:20:00 PM 7440-50-8 6.3 u µg/l NBCJ05 

EFF043 02/08102 1:20:00 PM 7439-89-6 Iron 220 µg/I NBCJ05 

EFF043 02/08102 1:20:00 PM 7439-92-1 Lead 2.5 u µg/l NBCJ05 

EFF043 02108102 1:20:00 PM 7439-95-4 Magnesium 2900 µg/I NBCJ05 

EFF043 02/08/02 1:20:00 PM 7439-96-5 Manganese 16 µg/l NBCJ05 



Slorm Water Eftluenl Analytical Data for the Cooper River 

SAMPLE ID DATE SAMl'LED TIME SAMPLED VALIDATION LIFIER UNITS SDG l\LJMBEH 

EFF043 02/08/02 1:20:00 PM u µg/l NBCJ05 

EFF043 02/08/02 1:20:00 PM 7440-09-7 Potassium 1700 µg/l NBCJ05 

EFF043 02108102 1:20:00 PM 7782-49-2 Selenium 3.3 u µg/l NBCJ05 

EFF043 02/08/02 1:20:00 PM 7440-22-4 Silver 0.5 t: µg/l NBCJ05 

EFF043 02/08/02 1:20:00PM 7440-23-5 Sodium 20000 µg/I NBCJ05 

EFF043 02/08/02 1:20:00 PM 7440-28-0 Thallium 5.1 u µg/J NBCJ05 

EFF043 02/08/02 1:20:00 PM 7440-31-5 Tin 4.5 u µg/I NBCJ05 

EFF043 02/08/02 1:20:00 PM 7440-62-2 Vanadium 2.3 J µg/l NBCJ05 

EFF043 02/08/02 1:20:00PM 7440-66-6 Zinc 56 u µg/I NBCJ05 

EFF043 02/08/02 1:20:00 PM 7439-97-6 Mercury 0.1 u µg/I NBCJ05 

EFF043 02/08/02 1:20:00 PM 72-54-8 4,4'-DDD 0.1 UJ µg/l NBCJ05 

Eff043 02/08/02 1:20:00 PM 72-55-9 4.4'-DDE 0.1 UJ µg/l NBCJ05 

EFF043 02/08/02 1:20:00 PM 50-29-3 4.4'-DDT 0.1 UJ µg!l NBCJ05 

EFF043 02/08/02 1:20:00PM 309-00-2 Aldrin 0.05 UJ µg/l NBCJ05 

EFF043 02/08/02 1 :20:00 PM 319-84-6 alpha-BHC 0.05 CJ µg/I NBCJ05 
EFF043 02/08/02 1:20:00 PM 5103-71-9 alpha-Chlordane 0.05 UJ µg/I NBCJ05 
EFF043 02/08/02 1:20:00 PM 319-85-7 beta-BHC 0.05 UJ µg/l NBCJ05 

EFF043 02/08/02 1:20:00 PM 57-74-9 Chlordane (technical) 0.5 UJ µg/l NBCJ05 

EFF043 02108102 l'.20:00 PM 319-86-8 delta-BllC 0.05 UJ pg/I NBCJ05 

EFF043 02108102 1:20:00 PM 60-57-1 Dieldrin 0.1 UJ j.Lg/l NBCJ05 

EFF043 02108102 1:20:00 PM 959-98-8 Endosulfan I 0.05 UJ µg/l NBCJ05 

EFF043 02/08/02 1:20:00 PM 33213-65-9 Endosulfan ll 0.1 UJ µg/l NBCJ05 

EFF043 02108102 1:20:00 PM 1031-07-8 Endosulfan sulfate 0.1 UJ µg/l NBCJ05 
EFF043 02/08/02 1:20:00PM 72-20-8 Endrin O.l UJ µg/I NBCJ05 
EFF043 02/08/02 1:20:00.PM 7421-93-4 Endrin aldehyde 0.1 UJ µg/l NBCJ05 

EFF043 02/08/02 1:20:00PM 53494-70-5 Endrin ketone 0.1 UJ µg/I NBCJ05 

EFF043 02/08/02 1:20:00 PM 58-89-9 gamma-BHC (Lindane) 0.05 UJ µg/l NBCJ05 
EFF043 02108/02 1:20:00 PM 5103-74-2 gamma-Chlordane 0.05 UJ µg/I NBCJ05 

EFF043 02108/02 1:20:00PM 76~44-8 Heptachlor 0.05 UJ ~tg/l NBCJ05 

EFF043 02/08/02 • 1:20:00 PM 1024-57-3 Heptachlor epoxide 0.05 UJ ~tg/l NBCJ05 
EFF043 02108/02 1:20:00PM 72.43.5 Methoxychlor 0.5 UJ µg/l NBCJ05 

EFF043 02108/02 1:20:00 PM 8001-35-2 Toxaphene 5 UJ µg/l NBCJ05 

EFF043 02108102 1:20:00 PM 12674-11-2 Aroclor-1016 l UJ µg:/l NBCJ05 
EFF043 02i08/02 1:20:00 PM 11104-28-2 Aroclor-1221 2 UJ µgll NBCJ05 
EFF043 02/08/02 . 1:20:00PM 11141-16-5 Aroclor-1232 UJ µg/I NBCJ05 
EFF043 02i08/02 1:20:00 PM 53469-21 c9 Aroclor" 1242 UJ µgll NBCJ05 
EFF043 02108102 1:20:00 PM 12672-29-6 Aroclor- 1248 UJ µg/l NBCJ05 
EFF043 02/08/02 1:20:00 PM 11097-69-1 Aroclor-1254 UJ µg/I NBCJ05 
EFF043 02/08/02 1:20:00 PM 11096-82-5 Aroclor-1260 UJ µg/I NBCJ05 



Storm \Valer Effluent Analytical Data for the Cooper River 

SAMPLE ID DA TE SAMPLED TIME SAMPLED CAS f\1JMRER COMPOUND NAME RESULT VALIDATION QUALIFIER UNITS SDG NUMBER 

EFF043 02/08/02 1:20:00 PM 120-82-1 l ,2.4-Trichlorobenzene 10 l3 µg/l NBCJ05 

EFF043 02/08/02 1:20:00 PM 95-50-1 1,2-Dichloroben wnc 10 u µg/l NBCJ05 

EFF043 02/08/02 1:20:00 PM 541-73-1 1,3-Dichlorobenzene \O u µg/I NBCJ05 
EFF043 02/08/02 1:20:00 PM 106-46-7 1 A~Dichlorobenzene 10 u µgll NBCJ05 

2,2'-0xybis( 1-chloropropane) 
EFF043 02/08/02 1:20:00PM 108~60-I [bis(2-Chloroisopropyl)ether) 10 u µg/l NBCJ05 

EFF043 02/08/02 1:20:00PM 95-95-4 2,4,5-Trichlorophenol 10 u µg/l NBCJ05 
EFF043 02/08/02 1:20:00 PM 88-06-2 2,4,6-Trichlorophenol l () L µg/I NBCJ05 
EFF043 02/08/02 1:20:00 PM 120-83-2 2.4-Dichlorophenol I 0 u µg/l NBCJ05 
EFF043 02/08/02 1:20:00PM 105-67-9 2,4-Dimethyl phenol 1.3 J ~tg/l NBCJ05 
EFF043 02/08/02 I :20:00 PM 51-28-5 2,4-Dinitrophcnol 50 u µg/I NBCJ05 
EFF043 02/08/02 1:20:00 PM 121-14-2 2,4-Dinitrololuene 10 L µg/I NBCJ05 
EPF043 02/08/02 1:20:00 PM 606-20-2 2,6-Dinitrotoluene 10 L µg/I NBCJ05 
EFF043 02/08/02 1:20:00 PM 91-58-7 2-Chloronaphthalene 10 u µg/l NBCJ05 
EFF043 02/08/02 1:20:00 PM 95-57-8 2-Chlorophenol I 0 u µg/I NBCJ05 
EFF043 02/08/02 1:20:00 PM 534-52-1 2-Methyl-4,6-dinitrophenol 50 u µg/I NBCJOS 
EFF043 02/08/02 1:20:00 PM 91-57-6 2-Methylnaphthalene JO u µg/I NBCJ05 
EFF043 02/08/02 1:20:00PM 95-48-7 2-Methylphenol (o-Cresol J I 0 u µgll NBCJOS 
EFF043 02/08/02 1:20:00 PM 88-74-4 2-Nitroanilinc 50 u µg/I NBCJ05 
EFF043 02/08/02 1:20:00 PM 88-75-5 2-NitrophenQI JO LI µg/l NBCJ05 

3&4-Methylphenol (m&p-
EFF043 02/08/02 1:20:00 PM 106-44-5 cresol) 10 LT µg/I NBCJ05 
EFF043 02/08/02 1:20:00 PM 91-94-1 3 ,3'-Dic;hlorobcnzidine 20 u µgll NBCJ05 
EFF043 02/08/02 1:20:00 PM 99-09-2 3-Nitrnaniline 50 u µg/I NBCJ05 
EFF043 02/08/02 1:20:00PM 101-55~3 4-I3rofl)Ophenylphenyl ether 10 u µgll NBCJ05 
EFF043 02/08/02 1:20:00 PM 59-50-7 4-Chloro-3~methylphenol 10 u µg/l NBCJ05 

EFF043 02/08/02 1:20:00 PM 106'-47-8 4-ChloroanHine 20 u µg/l NBCJQ5 

EFF043 02/08/02 1:20:00 PM 7005-72-3 4-Ch lorophenylphenyl ·el her 10 LT µg/l NBCJ05 

EFF043 02/08/02 1:20:00 PM 100-01 ~6 · 4-Nitmaniline 50 u µg/l NBCJ05 
EFF043 02/08/02 1:20:00 PM 100-02-7 4~Nitrnphenol 50 LT µg/I NBCJ05 

EFF043 02/08/02 1:20:.00PM 83-32-9 Accnaphthene 10 u ~tg/I NBCJ05 
EFF043 02/08/02 1:20:00PM 208-96c8 Acenaphthylene 10 u µgll NBCJOS 
EFF043 02/08/02 1:20:00 PM 120-12-7 Anthracene 10 u µg/I NBCJ05 
EFF043 02/08/02 1:20:00 PM 56-55-3 Benzo(a)anthracene JO u µg/! NBCJ05 
EPP043 02/08/02 1:20:00. PM 50-32-8 Benzo(a)pyrene IO u µg/l NBCJ05 
EFF043 02/08/02 1:20:00 PM 205-99-2 Benzo(b)t1uoranthene JO u µg/I NBCJ05 
EFF043 02/08/02 1:20:00 PM 191-24-2 Benzo(g,h,i)perylene 10 LT µg/l NBCJ05 
EFF043 02/08/02 I :20:00 PM 207-08-9 Benzo(k)fluoranthene JO u µg/I NBCJ05 
EFF043 02/08/02 1:20:00 PM 111-91-1 bis(2-Chlurocthoxy)rncthane 10 u ~1g/I NBCJ05 



Storm Water Effluent Analytical Data for the Cooper River 

SAMPLE ID DATE SAMPLED TIME SAMPLED CAS NUMBER COMPOUND NAME RESULT VALIDATION QCALIFIEK UNITS SDG NUMBER 

EFF043 02/08/02 1:20:00 PM 111-44-4 his(2-Chloroethyl)ether 10 u µg/l NBCJ05 

EFF043 02/08/02 1:20:00 PM 117-81-7 bis(2-Ethylhexyl )phthalate 10 u µg/l NBCJOS 

EFF043 02108102 1:20:00PM 85-68-7 Butylbenzylphthalatc 10 u µg/l NBCJOS 

EFF043 02/08/02 1:20:00 PM 86-74-8 Carbazole 10 u µg/I NBCJ05 

EFF043 02/08/02 1:20:00PM 218-01-9 Chrysene 10 u µg/l NBCJ05 

EFF043 02/08/02 1:20:00PM 53-70-3 Dibcnzo(a.h)anthracene 10 u µg/l NBCJ05 

EFF043 02/08/02 1:20:00 PM 132-64-9 Dibenzofuran 10 u µg/l NBCJ05 

EFF043 02108/02 1:20:00PM 84-66-2 Diethylphthalate 10 lJ µg/I NBCJ05 

EFFO-B 02/08/02 1:20:00 PM 131-11-3 Dimethylphthalate to u µg/J NBCJ05 

EFF043 02/08/02 1:20:00 PM 84-7.+-2 Di-n-butylphthalate 10 u µg/l NBCJ05 

EFF043 02108/02 1:20:00 PM I 17-84-0 Di-n-octylphthalate IO u µg/l NBCJ05 

EFF043 02/08/02 1:20:00 PM 206-44-0 Fluoranthene 10 u µg/1 NBCJ05 

EFF043 02/08/02 1:20:00PM 86-73-7 Fluorene 10 u µg/I NBCJ05 

EFF043 02108102 1:20:00 PM 118-74-1 H exac hi orobcnzene IO u µg/l NBCJ05 

EFF043 02/08/02 1:20:00 PM 87-68-3 Hcxachlorobutadicne IO u µg/l NBCJ05 

EFF043 02/08/02 1:20:00 PM 77-47-4 Hexachlorocyclopentadiene 10 u µg/I NBCJ05 

EFF043 02/08/02 1:20:00 PM 67-72-l Hcxachlorocthane 10 u µgll NBCJ05 

EFF043 02108102 1:20:00PM 193-39-5 Indeno( 1,23-cd)pyrene 10 u µg/l NBCJ05 

EFF043 02/08/02 1:20:00 PM 78-59-1 Isophorone IO u µg/J NBCJ05 

EFF043 02/08/02 1:20:00PM 91-20-3 Naphthalene 10 u µg/1 NBCJ05 

EFF043 02/08/02 1:20:00PM 98-95-3 Nitrobenzene IO u µg/I NBCJ05 

EFF043 02/08/02 1:20:00PM 621-64-7 n-Nitrosodi-n-propylamine IO lJ µg/l NBCJ05 

EFF043 02108102 1:20:00 PM 86-30-6 N-Nitrosodiphenylamine IO u µg/l NBCJ05 

EFF043 02108102 1:20:00 PM Pentachlorophenol 50 u µg/l NBC105 

EFF043 02/08/02 1:20:00 PM 85-01-8 Phenanthrene IO lJ µg/l NBCJ05 

EFF043 02108102 1:20:00 PM 108-95-2 Phenol 10 u µg/l NBCJ05 

EFF043 02108102 1:20:00.PM 129-00-0 Pyrene 10 lJ µg/l NBCJ05 

EFF043 02108102 1:20:00 PM 57-12-5 Cyanide, Total 10 u µg/I NBCJ05 

EfF0.+4 02/08/02 2:35:00 PM E-10242 Salinity 7.6 ppt NBCJ05 

EfF0.+4 03/02/02 5:00:00 PM E-10242 Salinity 2 l i ppl NBCJ06 

EFF044 03102/02 500:00 PM 7429-90-5 Aluminum '.\20 µg/I NBCJ06 

EFF0.+4 03102/02 500:00 PM 7440-36-0 Antimony 3.8 l i pg/l NBCJ06 

EFF0.+4 03102/02 5:00:00 PM 7440-38-2 Arsenic ., -, 
•. I u µg/1 NBCJ06 

EFF044 03/02/02 5:00:00 P\1 7440-39 3 Kari um 1 . .+ pg/I NBCJ06 

EFF0.+4 03/02/02 .5:()():00 P.\1 7440-41-7 Bcryl11urn 0.32 l I pg/l NBC.106 

EFF044 03102/02 5:00:00 PM 7440--rl-9 Cadmium (U l r pg/l NBCJ06 

EFFOH 03102102 5:00:00 PM 7440-70-2 Calcium 5700 µg/l NBCJ06 

EFFO-U 03102102 5 0000 PM 74-lc0-47-J Chromium 0.7 LI µg/I NBCJ06 

IFFO-lc-lc 03/02/0::' 5 00 00 Pi\·f 7-l,40--lcfl-4 Cc)kilr () :" 11 >:ii '\JBC.IOb 



Storm \Vater Effluent Analytical Data for the Cooper River 

SAMPLE ID DATE SAMPLED TIME SAMPLED CAS NUMBER 

EFF044 

EFF044 

EFF044 

EFF044 

Eff044 

Ef<f'044 

EFF044 

! .- ! --f. ( )-4-~ 

1-H044 

iTFO-i-i 

ITFIJ44 

ErFU44 

lTF044 

EFF044 

EFF044 

fTrCJ44 

EFP044 

EFF044 

U-T04-+ 

EFF044 

FFF044 

ffr:G44 

EFF044 

EFF044 

Eff044 

EFF044 

EFF044 

ffr:G44 

EFF044 

El-'F044 

F:FF044 

Eff044 

EFF044 

EFF044 

EFF044 

EFF044 

FfTO-i-i 

03/02/02 

03/02/02 

03/02/02 

03/02/02 

03/02/02 

03/02/02 

O:V02/0:! 

I )1,/()2/()' 

il\/02/0:' 

11'1()'/()' 

IJV02/0-1 

0\/02/0:' 

OV02/02 

03/0:'/02 

0'.1/0:'/02 

0'.1/02/02 

03/02/02 

0\/02/02 

03/02/02 

03/02/0::' 

03/02/02 

0'.1/02/02 

03/02/02 

03/02/02 

03/02/02 

03/02/02 

03/02/02 

03102102 

03/02/02 

03/02/02 

()_)/()2/02 

03102/02 

03/02/02 

03/02/02 

03/02/02 

03/02/02 

0 1J02/f c 

5:00:00 PM 

5:00:00 PM 

5 00:00 PM 

5:00:00 PM 

5 00:00 PM 

5 00:00 PM 

~ :00:00 P~v1 

' 00 00 P\ 1 

:::; 00·00 P\1 

" 00 00 P\1 

~ 00 00 I' '.'vl 

' ()()-()1) l'\1 

'00 00 PM 

'i 0000 PM 

"i 0000 PM 

5 00:00 PM 

5 00:00 PM 

'i:OO:OO PM 

'i·OO:OO PM 

~ 00 00 PM 

5 00 00 PM 

5 00 00 PM 

5 00 00 PM 

):00 00 PM 

5 00 00 PM 
5:00 00 PM 

'.i:OO 00 PM 

5:00:00 PM 
5:00:00 PM 

5:00 00 PM 

5:00 00 PM 

5:00 00 PM 

5:00 00 PM 

'i 00 00 PM 

5:00:00 PM 

'i 00:00 PM 

5 00:00 PM 

5 00 00 PM 

'i(l()(iiii''.i 

7440-50-8 

7439-89-6 

7439-92-l 

7439-9'1-4 

7439-96-'i 

7440-02-0 

-440 ~' ' 

44U 2 :-i () 

-44() 1 I " 

7440-(12-' 

-440-(>6 (l 

74<9-97-(1 

72-)4-8 

7::'-'i'i-'J 

"i0-2'J-3 

lO<J-00-2 

-, l<J-84-0 

'\ 103-71-9 

"i7-74-'J 

319-86-8 

60-'i7-l 

<J'i9-98-8 

33213-65 9 

1031-07-8 

72208 

7421-93-4 

53494-70-5 

58-89-9 

5103-742 

7(1-44-8 

I 024-57-3 

72-43-5 

8001-35 2 

12674-11-2 

i i iiJ-i 2~ -' 

COMPOUND NAME 

Copper 

Iron 

Lead 

Magnesium 

Manganese 
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Ame Im-I 0 I (i 

\roc·inr - i 22 i 

RESULT VALIDATIO~ QUALIFIER UNITS SDG NUMBER 
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Storm Water Et'tluent Analytical Data for the Cooper River 

SAMPLE ID DATE SAMPLED TIME SAMPLED CAS NUMBER COMPOUND :\'A'.\1E RESULT VALIDATION QUALIFIER UNITS SD<~ NUMBER 

EFF044 01,/02/02 5:00:00 PM 11141-16-5 Aroclor- l 232 UJ fLg/I NBCJ06 

EFHl44 ()1,/()2/02 5:00:00 PM 5'469-21-9 Aroclor-1242 UJ µg/I NBCJ06 

EFfO-H 03102102 5:00:00 P:\1 12672-29-6 Aroclor-1248 l] µg/I :'\BCJ06 

EFF044 0:1/02/02 'i:OO:OO PM 11097-69-1 Aroclor-1254 l:J pg/I '.'\BCJ06 

EFr044 ()1,/02/02 5:00:00 PM 11096-82-5 Arol'lor-1260 UJ \BCJO(i 

EFFOH 03/02/02 :10000 PM 120-82-1 I .2A-Trichlorobcn1cnc 10 l '.'\BCJ06 

EFF044 ()l/02/02 ~:OOOOP\! f)~ )0 l J ,~ Dlchlorohcnz'..~nc !O !'<!3C.!06 

H+044 11;10:>10:- ' 00 00 P\1 ',Ji I ~ D1cl1lllr11h1'P/1'1l1' ;1; ,, " '\BC 10« 

f-'l+OJJ ff\/ll ~Ill' -, no 11n !'\1 1111 •. 41, i -+ !)!ch!!)r•, 1 !'\;:n/r.'P'-" If i l!L'. 11 '-'81 Jrn. 

! )\\hi'' l -1·illPr•1p1op:1::-.· 

ITI 044 iJ~/02/()_'. ' 00 00 P\l iOr: i10 : i '"" :' -Chioro1,11prnpyi 1c-li11·1 : iii \\ BCJOl1 

FFF-044 ()1;1)2/0:' no on P\1 q;;;_q;;; J '_i;;; Tnchlornphc1h•I Ill .I '-JBCIOI, 

U+044 0.1/02/02 ~ (JO 00 P.\1 :--;:--; 0(1 -' 2.4.6-· 1·nchlc in1phc11\Jl l () pg;! '-' l:ICJOI, 

t·:FHJ44 0\102102 00 00 f'\1 i20in.: 2A· D1d1lmophc11ul 10 \:Ht 'JOIJ 

EFF044 O'l,/02/02 5 00.00 P\1 f()'; .. (,7.9 .., 4-Di I 0 '\IWJfl(, 

fff'044 03102102 5 00:00 P\1 'I l-28-.:i 2.4-Dinitrorhcnol 50 l' rig/I '.'\RCJ06 

EFF044 0:1/02/0:' '.'i 00 00 P\1 121 14-2 2.-1--Dmilro~olucne 10 l fl i!ll Nl3CJ06 

EFF044 ()1,/()2/02 :'i:OO 00 P\1 606-20-2 2,6-Dinitrotolucnc I 0 >tg/I NBCJ06 

ITHJ44 01/02/02 5 00:00 PM 9 J 58-7 2-Chloronaphthalcne 10 l p)!/I !\'BCJOl1 

EFl-<044 OV02/02 -;_()() 00 P\1 'Vi ~ 2 { "hlut uplw11nl I 0 pg/I !\'l:l(J0(1 

EFl'044 03102102 5:00:00 PM 5.14-52-1 2-· Methyl-4,6-d1111 trnphcnnl :10 ll NHCJ06 

EFF044 0\/02/0:' ~ 00 00 PM \) l-'7--<i 2-Mdhylnaphll1c1le11c· 10 l '\: BCHlli 

EFF044 0-'102/02 ~ 00:00 PM ')5-48-7 2-Methylph,;nol r.u-Cre~ol: 10 ]: NBCJ06 

EFF044 0\/02/02 'i 00:00 PM 88-74-4 2-Nitroanilinc 50 ll NBCJ06 

EFF044 O.V02/02 5 00:00 P:\1 88-7:"5 2-\ itrnrhennl 10 u Nl:ICJ06 

3&4-.Methylphcnol 1 m&p-

EFF044 03/02/02 5 00:00 PM 106-44-5 crc~ol) 10 lf µg/I NBCJ06 

EFF044 03102102 5:00:00 PM 91-94-1 3 .3 '-Di ch loroheiuidi ne 20 u µg/I NBCJ06 

EFFO-U 03102102 5 00:00 PM 99-09-2 1,-Nitroanilinc 50 u :--.fBCJ06 

EFF044 03/02/02 5 00:00 PM 101-55-3 4-Bromophcnylphcnyl ether 10 l: NBCJ06 

EFF044 03102/02 5 00:00 PM 5950 7 4-Chloro-3-mcthylphennl 10 L: µg/I '.'\FlCJ06 

EFF04-l 0\/02/02 5 00:00 PM I O(i-4 7-8 4-Chloroani I me 20 ~tg/l NBCJ06 

EFF044 03/02/02 5 00:00 Pf\1 7005-72 3 4-Chlorophenylphcnyl ether lO l NBCJ06 

EFF044 0:1102/02 :"i 00 00 Pf\·1 I 00-01-6 4-Kitroanilinc 50 l' pg/I l\'BCJ06 

EFF044 03/02/02 'I 00 00 P'v1 I 00-02-7 4-Nitrophcnol 50 u o/I 
'"' 

NBCJ06 

EFF044 0'.'/02/02 5:0000 P\1 83-32-9 Acenaphthcnc 10 l ,ug/I NBCJO<i 

E1:rn44 0310210:' 5 00:00 PM 208-96-8 Acenaphthy!ene 10 l' 11 t..r/1 N13CJ06 ....... ~,,,, 

EFF044 03/02/02 ~.00:00 PM 120 127 A11thr~1cc11L' 10 l' µg/I NBCJ06 

EFF044 OV02/D2 "' 00:00 P~.,1 ~6-"S' B\._~n10{ a ianthr~!l'crh: 10 l ,, -,.ii 'iBCJOIJ U~!I 



Storm 'Waler Eftluent Analytical Data for the Cooper niver 

SAMPLE ID DATE SA:VIPLED Tll\IE SAMPLED CASNUMBER CO:VtPOUNl) NAME RESULT VALJI>ATION QlJALIFIER UXITS SDG NUJ\fBER 

EFF044 03/02/02 5:0000 PM 50-32-8 Iknwt aJpyrene 10 c µg/I NBCJ06 

EFF044 03102102 ):00:00 PM 205-99-2 Benzoib Jfluoranthene IO tr pg/I NBCJ06 

EFF044 03/02/02 5:00:00 PM 191-24-2 Bcnzo(g,h,i )pcrylcnc 10 1; NBCJ06 

EFF044 03102102 5:00:00 PM 207-08-9 Bcnzo( k Jfluoranthcnc 10 u NBCJ06 

Ff'F044 03102/02 5:00:00 PM I I 1-91-1 h1sr2-Ch loroethoxy )methane 10 l' µg/I NBCJO(i 

Ef'F044 OV02/02 " 00 00 PM 111-44-4 lw;l 2-Chlomcthyl )etlic1 10 [ I µg/I NBCJO(, 

EFF044 OV02/02 " ()() 00 I' !\1 I I ! KI : t11,( 2-Llliylhcxyl lpht11;1iatc' I \J t' pg/i ·-.:BCJOC1 

U-IU44 oY02/0.' : 00 00 P!\1 ,..._ ~ ·h~ But\ lhc111\ lphlli:tl.11, )(; 
" '.B( ·ror, 

I J t-1 !4-l IJ i/l)_'./()_" Ou on P\1 X(i 
- 4 ~- \ arh~t1di1. tl! 

-.. • r) .r ' r. \~ 
"'n~ II H' 

Lr:F04.+ U-'102il.L' ' ill) 00 P\1 :·I i'-11 I <: ('hi\ "ll'ih : Ii '. lH 'J()(, 

[J] 04.+ 01/0211),' -; 00 00 l'Yl ~-' 70 ; I )1 hen/or a.111arlth1~1n·:"· I IJ 'iBCJOh 

I r:T0--1.+ I I ~1()2/0. ()() 0() l'\1 ~~ (;-l- ll I J1hc1unh11 '-.:IWJO< 

El-HJ44 (J1>/02i02 :i 00 00 PM 84-(1(i 2 D1cthvlpb1hala1c· 10 pg/I \i BCJt)() 

1:1·HJ44 03/02/0::' '00:00 PM I I - I I ~ LJ1mctbyl phthalatc 10 pg/~ :'\ BCJ0<1 

El-T044 OV02/02 ':00 00 P:Vl b4-74-2 D1-n-butyl11l1Lhaialc 10 p,E/l '.\BCJO(l 

EFFO-U 0.1,/02/02 'i 00:00 P.\1 117-840 D1-11-oct yl phthalatc 10 L t\BCJ06 

HF044 OV021()2 5:00 00 P:v1 20(i-44-0 Fl uoranthcnc 10 !\BCJ06 

EFF044 O.V02/02 5:00 00 PM b()~ 71 .. 7 Flunn:nc I 0 '' NBCJ0(1 

EFF(J44 0:;102102 'i 00 00 PM I 18- 7 4- I Hrxachlornhcnn:nc l () l: pg/I '\IBCJ06 

J-J-Hl44 0-'102/02 '0000 PM 87-68_) Hcxachlnnlhutad1cnc 10 l pg:il \i IH 'JO() 

ffi'044 03/02/02 5:00:00 PM 77-47-4 I lexachlnrncyclnpentad1ene 10 l ftg/I NBCJO<, 

EFf044 03/02/02 5 00 00 PM 67 72-l I lexachlorocthar1c~ I 0 L µt,:11 \'BC JOt• 

EFF044 03/02/02 5:00:00 PM 19-1-.19-5 lmkno( 1.2.:l-c-J ipyrcnc IU L pg/I !\ BCJOo 

EFF044 03102102 5 00 00 PM 78-59- 1 Isophorone 10 l pg/I NBCJ06 

EFF044 03/02/02 'i 00:00 PM 91 20-3 '.\laplithalcnc 10 L NBCJ06 

EFF044 03/02/0'.~ '.HJO:OO PM 98-95-3 N'ilrobcnLC!ll' JO u fig/I NBCJ06 

EFF044 03102102 5:0000 PM 621-64-7 n-Nttrosodi-n-propylamin~' IO lJ pg/I NRCJ06 

EFrO-U 03/02/02 5:0000 PM 86-30-6 N-N ilrosodiphenylami ne 10 u pg/I NBCJ06 

EFF044 03/02/02 5:00:00 PM 87-86-5 Pe111 achlorophcnol 50 u pg/I '.'IHCJ06 

EFF044 03102102 5:0{):00 PM 85-01-8 Phcnanthrene JO l! l\'BCJ06 

EFF044 OJ/02/02 5:00:00 PM I 08-95-2 Phenol 10 u '.\'BCJ06 

EFf044 03/02/02 5:00:00 PM 129-00-0 Pyrene 10 u pg/I NBCJ06 

EFF044 03/02/02 :'i:OO:OO PM 57-12-5 Cyanide, Total IO L: pg/I NBCJ06 

EFF045 02/08/02 3:00:00 PM E-10242 Salinity 2 u ppt NBCJ05 

EFF045 02/08/02 3:00:00 PM 7429-90-5 Aluminum 84 J µg/1 NBCJOS 

EFF045 02/08/02 3:00:00PM 7440-36-0 Antimony 3.9 lJ µgfl NBCJ05 

EFF045 02/08/02 3:00:00PM 7440-38-2 Arsenic 3.9 u µgll NBCJ05 

EFF045 02/08/02 3:00:00 PM 7440c39-3 Barium 3.3 J µg/l l"BCJOS 

EFF045 02/08/02 3:00:00 PM 7440-41-7 Beryllium 0 J u µg/I NBCJ05 



Storm Water Effluent Anal}·tical Data for the Cooper River 

SA\n'LE ID DATE SAMPLED TivlE SAMPLED CASNUMBER COMPOUND NAME RESULT VALIDATION QUALIFIEH U!\ITS SDG NUMBEH 

EFF045 02108/02 3:00:00PM 7440-43-9 Cadmium 0.6 UJ µg/l NBCJ05 

EFF045 02/08/02 3:00:00.PM 7440-70-2 Calcium 9300 µg/l NBCJ05 

EFF045 • 02/08/02 3:00:00PM . 7440-47-3 Chromium 0.9 u µg/l NBCJ05 

EFF045 02/08/02 3:00:00 PM 7440-48-4 Cobalt 0.7 u µg/l NBCJOS 

EFF045 02/0S/02 3:00:00 PM 7440-50-8 Copper 5.4 J ~1gll NBCJ05 

EFF045 02/08/02 3:00:00 PM 7439-89-6 Iron 95 µg/l NBCJ05 

EFF045 02108102 3:00:00PM 7439-92-1 Lead 2.5 u µg/l NBCJ05 

EFF045 02/08/02 3:00:00 PM 7439-95-4 Magneswm 520 µg/1 NBCJ05 

EFF045 02/08/02 3:00:00PM 7439-96-5 Manganese 3.1 J µg/I NBCJ05 

EFF045 02/08/02 3:00:00 PM 7440-02-0 Nickel 17 c µg/l NBCJ05 

EFl'045 02/08/02 3:00:00 PM 7440-09-7 Potassium 670 J µg/I 1'.'BCJ05 

Eff045 02/08/02 3:00:00PM 7782-49-2 Selenium 3.3 u µg/l NBCJ05 

EFF045 02/08/02 3:00:00PM 7440-22-4 Silver 0.5 lJ µg/l NBCJ05 

EFF045 02/08/02 3:00:00PM 7440-23-5 Sodium 2600 µg/I NBCJ05 

EFF045 02/08/02 3:00:00PM 7440-28-0 Thallium 5.1 u µg/l NBCJ05 

EFF045 02/08/02 3:00:00 PM 7440-31-5 Tin 4.5 u µg/l NBCJ05 

EFF045 02/08/02 3:00:00PM 7440-62-2 Vanadium 6.6 1 µg/l NBCJ05 

EFF045 02/08/02 3:00:00 PM 7440-66-6 Zinc 31 u µg/l NBCJ05 

EFF045 02/08/02 3:00:00PM 7439-97-6 Mercury 0.1 u µg/I NBCJ05 

EFF045 02/08/02 3:00:00PM 72-54-8 4,4'-DDD 0.1 UJ µg/I NBCJ05 

EFF045 02/08/02 3:00:00PM 72-55-9 4,4'-DDE 0.1 UJ µg/l NBCJ05 

EFF045 02/08/02 3:00:00 PM 50-29-3 4,4'-DDT 0.1 UJ µg/l NBCJ05 

EFF045 02/08/02 3:00:00 PM 309-00-2 Aldrin 0.05 UJ µg/l NBCJ05 

EFF045 02108102 3:00:00PM 319-84-6 alpha-BHC 0.05 UJ µg/I NBCJ05 

EFF045 02/08/02 3:00:00 PM 5103-71-9 alpha-Chlordane 0.05 UJ µg/I NBCJ05 

EFF045 02/08/02 3:00:00PM 319-85-7 beta-BHC 0.05 UJ µg/I NBCJ05 

EFF045 02/08/02 3:00:00PM 57-74-9 Chlordane (technical) 0.5 UJ µg/l NBCJ05 

EFF045 02108102 3:00:00PM 319~86~8 delta-BHC 0.05 UJ µg/l NBCJ05 

EFF045 02/08/02 3:00:00PM 60-57-1 Dieldrin 0.1 UJ µg/l NBCJ05 

EFF045 02108102 3:00:00PM 959"98-8 Endosul fan I 0.05 UJ µg/l NBCJ05. 

EFF045 02/08/02 3:00:00PM 33213-65-9 Endosulfan II 0.1 UJ µg/l NBCJ05 

EFF045 02108/02 3:00:00PM 1031-07-8 Endosulfan sulfate 0.1 UJ µg/l NBCJ05 

EFF045 02/08/02 3:00:00PM 72-20-8 Endrin O.l UJ µg/l NBCJ05 

EFF045 02/08/02 3:00:00PM 742I-93c4 Endrin ·aldehyde 0.1 UJ µg/l NBCJ05 

EFF045 02/08/02 3:00:00PM 53494-70-5 Endrin ketone 0.1 UJ µgit NBCJ05 
EFF045 02/08/02 3:00:00PM 58-89-9 gamma-BHC (Lindane) 0_05 UJ µg/l NBCJ05 

EFF045 02/08/02 3:00:00 PM 5103-74-2 gamma-Chlordane 0,05 UJ µg/l NBCJ05 
EFF045 02108/02 3:00:00PM 76-44-8 H.eptachlor o,os UJ µg/l NBCJ05 

EPF045 02/08/02 3·00:00 PM 1024-57-3 Heptachlor epoxidc 0_05 UJ µg/I NBCJ05 



Storm \'Vater Eflluent Anal.rtical Data for the Cooper River 

SAMPLE ID DA TE SAMPLED Tif\1E SAMPLED CAS 1\11.JMBER COMPOUND NAME RESlJLT VALIDATIOJ\ QUALIFIER UNITS SDG NUMBER 

EFF045 02/08/02 3:00:00 PM 72-43-5 Methoxychtor 0.5 UJ µg/l NBCJ05 

EFF045 02/08/02 3:00:00 PM 8001-35-2 Toxaphene 5 UJ µgll NBCJ05 

EFF045 02/08/02 3:00:QOPM l2674-l Jc2 Arnclor-1016 UJ µg/l NBCJ05 

EFF045. 02/08/02 3:00:00PM 11104-28-2 Aroclor-1221 2 UJ µgll NBCJ05 

EFF045 02/08/02 3:00:00PM 11141-.16-5 Aroclor-1232 l UJ ~lg/I NBCJ05 

EFF045 02/08/02 3:00:00 PM 53469-21-9 Aroclor-1242 1 UJ µgll NBCJ05 

EFF045 02/08/02 3:00:00 PM 12672-29-6 Aroclor-1248 UJ µg/1 NBCJ05 

EFF045 02/08/02 '.':00:00 PM 11097-69-1 Aroclor-1254 UJ µg/I NBCJ05 

EFF045 02/08/02 3:00:00 PM 11096-82-5 Aroclor-1260 UJ pg/l NBCJOS 

EFF045 02/08/02 3:00:00 PM 120-82-l 1,2.4-Trichlorobcnzene 10 u µg/l NBCJ05 

EFF045 02/08/02 3:00:00 PM 95-50-1 1,2-Dichlorobenzenc 10 u µg/I NBCJOS 

EFF045 02/08/02 3:00:00PM 541-73-J 1,3-Dich lorobenzene 10 u µg/I NBCJOS 

EFF045 02/08/02 3:00:00PM 106-46-7 1.4-Dichlorobcnzcne 10 u pg/I NBCJ05 

2,2'-0xybis(t -chloropropane) 
EFF045 02/08/02 3:00:00 PM 108-60-1 [bis(2-Chloroisopropyl )ether] 10 u µg/l NBCJ05 

EFF045 02108/02 3:00:00 PM 95-95-4 2,4,5-Trichlorophenol JO u µg/l NBCJ05 

EFF045 02/08/02 3:00:00 PM 88-06-2 2,4,6-Trichlorophenol 10 u µg/l NBCJ05 

EFF045 02/08/02 3:00:00 PM 120-83-2 2,4-Dichlorophenol 10 c µg/I NBCJ05 

EFF045 02/08/02 3:00:00 PM !05-67-9 2,4-Dimethylphenol 10 u µg/I NBCJ05 

EFF045 02/08/02 3:00:00 PM 5 l-28-5 2,4-Dinitrophcnol 50 u µg/l NBCJ05 

EFF045 02/08/02 3:00:00 PM 121-14-2 2.4-Dinitrotoluene IO u µg/l NBCJ05 

EFF045 02108102 3:00:00PM 606-20-2 2,6-Dinitrotoluene IO u µg/I NBCJ05 

EFF045 02/08/02 3:00:00 PM 91-58-7 2-Chloronaphthalene 10 u µg/I NBCJ05 

EFF045 02/08/02 3:00:00PM 95-57,8 2-Chlorophenol IO u µgll NBCJ05 

EFF045 02108102 3:00:00PM 534-52-1 2-Melhyl,-4,6-dinitrophenol 50 u µg/l NBCJ05 

EFF045 02/08/02 3:00:00 PM 91-57-6 2~ Methylnaphthalene IO u µgll NBCJ05 

EFF045 02/08/02 3:00:00PM 95-48-7 2-Methylphcnol {o-Cresol) J µgll NBCJ05 

EFF045 02/08/02 3:00:00PM 88-74;4 2-Nitroanilirre 50 u µgll NBCJ05 

EFF045 02/08/02 3:00:00 PM 88-75-5 2, Nitrophenol 10 u µg/I NBCJ05 

3&4-Methylphcnol {m&p-
EFF045 02/08/02 3:00:00PM 106-44-5 cresol) 10 u µg/I NBCJ05 

EFF045 02/08/02 3:00:00PM 91-94-1 3,3',-Dfohlorobenzidine 20 u µgll NBCJ05 

EFF045 02/08/02 3:00:00 PM .99~09-2 3c Nitroaniline 50 u µgfl NBCJ05 

EFF045 02/08/02 3:00:00 PM IOl-55-3 4-Bromophenylphenyl ether 10 u pg/I NBCJ05 

EFF045 02/08/02 3:00:00PM 59-50-7 4-Chloro-3~methylphenol 10 li pg/I NBCJ05 

EFF045 02/08/02 3:00:00PM 106-47-8 4,ChJoroaniline 20 ll µg/I NBCJ05 

EFF045 02/08/02 3:00:00 PM 7005-72-3 4-Chloropbenylphenyl ether IO u µg/I NBCJ05 

EFF045 02/08/02 3:00:00PM 100-01-6 4,Nitroaniline 50 t.: µg/l NBCJ05 
EFF045 02/08/02 3:00:00 PM 100-02-7 4-Nitrophenol 50 t: µg/l NBCJ05 



Storm Water Effluent Analytical Data for the Coo1>er River 

SAMPLE ID DATE SAMPLED TlME SAMPLED CAS NUMBER COMPOUND l\'A'.\1E RESULT VALIDATION QUALIFIER UNITS SDG NUMBER 

EFF045 02/08/02 3:00:00 PM 83-32-9 Acenaphthene lO u µg/l NBCJ05 
EPF045 02/08/02 3:00:00 PM 208-96-8 Acenapbthylene 10 u µg/l NBCJ05 
EFF045 02108102 3:00:00PM 120-12-7 Anthracene IO u µg/l NBCJ05 
EFF045 02/08/02 3:00:00PM 56-55-3 Bem:o(a)anthracene IO u µg/l NBCJ05 
EPf045 02108/02 3:00:00 PM 50-32~8 Benzo(a)pyrene IO u µg/l NBCJ05 
EFF045 02/08/02 3:00:00 PM 205-99-2 Benzo(b )fluoranthene 10 u µg/l NBCJ05 
EFF045 02/08/02 3:00:00 PM 191-24-2 Bcnzo(g,h,i)perylene 10 u µg/I NB CJ OS 
EFF045 02/08/02 3:00:00 PM 207-08-9 Benzo(k )flumanthene 10 u µg/I NBCJ05 
EFF045 02/08/02 3:00:00 PM 111-91-1 his(2-Chloroethoxy)methane IO LI µg/I NBCJ05 
EFF045 02108102 3:00:00 PM 111-44-4 bis(2-Chloroethyl)ether 10 u ~1g/l NBCJ05 
EFF045 02108102 3:00:00 PM 117-81-7 bis(2-Ethylhexyl)phthalatc 10 u µg/l NBCJ05 
EFF045 02/08/02 3:00:00 PM 85-68-7 Butylbenzylphthalatc 10 L ~1g/I NBCJ05 
EFF045 02108102 3:00:00 PM 86-74-8 Carhazole 10 Ll µg/l NBCJOS 
EFF045 02/08/02 3:00:00 PM 218-01-9 Chrysene 10 u µg/l NBCJ05 
EFF045 02/08/02 3:00:00 PM 53-70-3 Dibenzo(a.h)anthracene 10 u µg/l NBCJ05 
EPF045 02/08/02 3:00:00 PM 132-64-9 Dibemofunm 10 u µg/I NBCJ05 
EFF045 02/08/02 3:00:00 PM 84-66-2 Diethylphthalate 10 u µg/l NBCJ05 
EFF045 02/08/02 3:00:00 PM 131-11-3 Dimethylphthalate IO u µg/l NBCJ05 
EFF045 02108102 3:00:00PM 84-74-2 Di-n-butylphthalatc 10 u µg/l NBCJ05 
EFF045 02108/02 3:00:00 PM 117~84-0 Di-n-octylphthalate 10 u ~lg/l NlJCJ05 
EFF045 02/08/02 3:00:00 PM 206c44-0 Fluoranthene JO u µg/l NBCJ05 
EPF045 02/08/02 3:00:00PM 86-73-7 Pluorene IO u µg/I NBCJ05 
EFF045 02/08/02 3:00:00 PM ll 8-74· 1 Hcxachlorobenzene 10 u µg/I NBCJ05 
EFF045 02108102 3:00:00PM 87-68-3 Hcxachlorobutadiene 10 u µg/l NBCJ05 
EFF045 02/08/02 3:00:00PM 77-47-4 Hexachlorocyclopentadienc 10 u µg/l NBCJ05 
EPF045 02/08/02 3:00:00 PM 67-72-1 Hexachloroethane 10 u µgll NBCJ05 
EFF045 02/08/02 3:00:00PM 193-39-5 lndcno(L2,3-cd)pyrene 10 u µgll NBCJ05 
EFF045 02/08/02 3:00:00 PM 78-59-1 Isophorone 10 u µgll NBCJOS 
EFF045 02108102 3:00:00 PM 91-20-3 Naphthalene 10 u µgll NBCJOS 
EFF045 02/08/02 3:00:00 PM 98-95-3 Nitrobenzene 10 u µg/l NBCJ05 
EFF045 02/08/02 3:00:00PM 621-64-7 n-Nitros()di-n~pfopylamine IO u µg!l NBCJOS 
EFF045 02108102 3:00:00 PM 86-30-6 N-Nitrosodiphenylamine 10 u µg/l NBCJOS 
EFF045 02108/02 3:00:00PM 87-86-5 Pentachlorophenol 50 u µgll NBCJ05 
EFF045 02/08/02 3:00:00PM 85-01-8 Phenanthrene 10 u µg/l NBCJ05 
EFF045 02/08/02 J:OO:OOPM 108-95-2 Phenol 10 u µg/l NBCJ05 
EFF045 02/08/02 3:00:00 PM 129-00-0 Pyrene 10 u µg/l NBCJ05 
EFF045 02/08/02 3:00:00PM 57-12-5 Cyanide, Total 10 u pg/I NBCJ05 
EFF046 06122/02 I 05 00 P~1 E-10242 Salinity 2 I' [1[11 '.\BC.I 11 

f":FF0-1.6 06C.2i(l:' i O~ 00 P\1 7.J.29-90- ~ -\lummu111 I -~O Ll !!ll 'iBCJ 11 



Storm \Valer Efllucnt Analyiical Data for the Cooper River 

SA.vlPLE m DATE SAMPLED TIME SAMPLED CAS NUMBER 

EPF046 06/22/02 I :05 00 P.\1 7440-36-0 

EFF046 06/22/02 1:05:00 P.\1 7440-::18-2 
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RESULT VALIDATION QUALIFIER UNITS SDG l\lJMBER 
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Storm \Vat er Eflluent Analytical Data for the Cooper River 

SAMPLE ID DATE SAMPLED TIME SAMPLED CAS NlJMBER 
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RESULT V AI JDATION QUALIFIER UNITS SDG NUMBER 
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Storm \Vater El'lluent Analytical Data for the Cooper River 
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Storm Water Efnuenl Analytical Data for the Cooper River 

SAMPLE ID DA TE SAMPLED TIME SA'.\IPLED CASNUMBER COMPOUl\-U NAME RESULT VALIDATION QUALIFlER UNITS SDG NUMBER 

EFF046 06122102 1:05:00 PM 129 00-0 Pyrene JO u ~1g/l NBC:J I I 

EFf046 06122102 l :05:00 Pl\1 57-12-5 Cyanide. Total JO LI µg/I NBC:J 11 

EFF047 02/08/02 2:45:00 PM E-10242 Salinity 2 u ppt NBC:J05 

EFF047 02/08/02 2:45:00PM 7429-90~5 Aluminum 36 J µg/l NBCJ05 

EFF047 02/08/02 2:45:00 PM 7440-36-0 Antimony 3.9 u µg/l NBCJ05 

EFF047 02/08/02 2:45:00PM 7440-38~2 Arsenic 3.9 u µg/l NBCJ05 

EfF047 02/08/02 2:45:00PM 7440-39-3 Barium 2.6 J µgfl NBCJ05 

EFF047 02/08/02 2:45:00 PM 7440-41-7 Beryllium 0.1 u µg/l NBCJ05 
EFF047 02/08/02 2:45:00 PM 7440-43-9 Cadmium 0.6 UJ µg/l NBCJ05 

EFF047 02/08/02 2:45:00 PM 7440-70-2 Calcium 2900 µg/l NBCJ05 

EFF047 02/08/02 2:45:00 PM 7440-47-3 Chromium 0.9 ll µg/l NBCJ05 
EFF047 02/08/02 2:45:00 PM 7440-48-4 Cobalt 0.7 u µg/l N BC.f05 

EFF047 02108102 2:45:00 PM 7440-50-8 Copper 7.1 J µg/l NBCJ05 

EFF047 02/08/02 2:45:00 PM 7439-89-6 Iron 55 µg/l NBCJ05 

EFF047 02/08/02 2:45:00 PM 7439-92-1 Lead 2.5 u µg/I NBCJ05 

EFF047 02108102 2:45:00 PM 7439-95-4 Magnesium 290 J µg/l NBCJ05 
EFF047 02/08/02 2:45:00PM 7439-96-5 Manganese 3.2 J µg/I NBCJ05 
EPF047 02/08/02 2:45:00PM 7440-02-0 Nickel 1.7 ll µg/I NBCJ05 
EFF047 02/08/02 2:45:00 PM 7440-09-7 Potassium 360 J µgfl NBCJ05 

EFF047 02108/02 2:45:00 PM 7782-49-2 Selenium 3.3 u µg/I NBCJ05 

EFF047 02/08/02 2:45:00PM 7440c22-4 Silver 0.5 u µg/l NBCJ05 

EFF047 02/08/02 2:45:00PM 7440-23-5 Sodium 2100 µg/l NBCJ05 

EFF047 02/08102 2:45:00 PM 7440-28-0 Thallium 5. l u µg/l NBCJ05 

EFF047 02/08/02 2:45:00 PM 7440•3 l-5 Tin 4.5 u µg/l NBCJ05 

EFF047 02108/02 2:45:00 PM 7440-62-2 Vanadium 4,2 J µg/l NBCJo5 

EFF047 02/08/02 2:45:00 PM 7440-66-6 Zine 37 ll µgfl NBCJ05 

EFF047 02/08/02 2:45:00 PM 7439-97-6 Mercury 0.1 u µgl! NBCJ05 

EFF047 02/08102 2:45:00PM 72-54-8 4,4'-DDD 0.1 UJ µg/I NBCJ05 

EFF047 02/08/02 2:45:00PM 72-55-9 4,4'-DDE 0.1 UJ µgl! NBCJ05 

EFF047 02/08/02 2:45:00 PM 50-2973 4,4'-DDT 0.1 UJ µgfl NBCJ05 

EFF047 02108/02 2:45:00PM 309-00-2 Aldrin 0.05 UJ µgfl NBCJ05 
EFF047 02108/02 2:45:00 PM 319-84-6 alpha-BHC 0.05 UJ µg/l NBCJ05 

EFF047 02108/02 2:45:00PM 5103-71-9 alpha-Chlordane 0.05 UJ µg/l NBCJ05 
EFF047 02/08/02 2:45:00PM 319-85-7 beta~BHC 0.05 UJ µgl! NBCJ05 
EPF047 02108102 2:45:00PM 57-74-9 Chlordane (technical) 0.5 UJ µg/I NBCJ05 
EFF047 02108102 2:45:00PM 319-86-8 delta-BHC 0.05 UJ µg/l NBCJ05 
EFF047 02108102 2:45:00 PM 60-57-1 Dicldrin 0.1 UJ µg/l NBCJ05 
EFF047 02/08/02 2:45:00 PM 959-98-8 Endosulfan I 0.05 UJ µgfl NBCJ05 
EFF047 02108102 2:45:00 PM 33213-65-9 En<losulfan IJ 0.1 UJ µg/I NBCJ05 



Storm Water Effluent Analytical Data for the Cooper River 

SAMPLE ID DATE SAMPLED TIME SAMPLED CASl\UMBER COMPOUTl.1D NA:V1E RESULT VAL JD A TIO!\ QUALIFIER UNITS SDG NUMBER 

EFF047 02108102 2:45:00 PM 1031-07-8 Endosulfan sulfate 0.1 UJ µg/I NBCJOS 

EFF047 02108102 2:45:00PM 72-20-8 Endrin 0.1 UJ µg/l NBCJOS 

EFF047 02108102 2:45:00 PM 7421-93-4 Endrin aldehyde 0.1 UJ µg/l NBCJ05 

EFF047 02/08/02 2:45:00 PM 53494-70-5 Endrin ketone 0.1 UJ i1gll t'<"BCJ05 

EFF047 02108102 2:45:00 PM 58-89-9 gamma-BHC (Lindane) 0.05 UJ µg/l NBCJ05 

EFF047 02108102 2:45:00 PM 5103-74-2 gamma-Chlordane 0.05 UJ µg/l NBCJ05 

Er'F047 02108102 2:45:00 PM 76-44-8 lkptachlor 0.05 UJ µg/l NBCJ05 

EFF047 02/08/02 2:45:00 PM J024-57-3 Heplachlor cpoxide 0.05 UJ µg/l NBCJ05 

EFF047 02108102 2:45:00 PM 72-43-5 Mcthoxychlor 0.17 1 µg/l NB CJ OS 

EFF047 02/08/02 2:45:00PM 8001-35-2 Toxaphcne 5 UJ µg/l NBCJ05 

EFF047 02/08/02 2:45:00 PM 12674-11-2 Aroclor-1016 l UJ µg/l NBCJ05 

EFF047 02108102 2:45:00 PM 11104-28-2 Aroclor-1221 2 UJ µg/l NBCJ05 

EFF047 02/08/02 2:45:00 PM l l 141-16-5 Aroclor-1232 UJ µg/I NBCJ05 

EFF047 02/08/02 2:45:00 PM 53469-21-9 Aroclor-1242 UJ µg/l NBCJ05 

EFF047 02108102 2:45:00 PM 12672-29-6 Aroclor-1248 UJ µg/l NBCJ05 

EFF047 02/08/02 2:45:00 PM 11097-69- l Aroclor-1254 UJ µg/I NBCJ05 

EFF047 02108102 2:45:00 PM 11096-82-5 Aroclor-1260 lJJ µg/l NBCJOS 

EFF047 02/08/02 2:45:00PM 120-82-1 I ,2A-Trichlorobenzene 10 u µg/I NBCJ05 

EFF047 02/08/02. 2:45:00 PM 95-50-1 1,2-Dichlorobcnzcnc 10 u µg/l NBCJ05 

EFF047 02/08/02 2:45:00PM 541-73-1 1,3-Dichlorobenzcnc 10 u µg/I NBCJ05 

EFF047 02108102 2:45:00 PM 106-46-7 1.4-Dichlorobenzene 10 u µg/l NBC105 

2.2'-0xybis(l-chloropropanc) 
EFF047 02/08/02 2:45:00PM 108-60-1 . [bis(2-Chloroisopropyl)ethcr] IO u µg/I NBCJ05 

EFF047 02108102 2:45:00PM . 95-95-4 2,4,5-Trichlorophen()l 10 u µg/l NBCJ05 

EFF047 02108102 2:45:00 PM 88,06-2 2,4,6-Trichloropheriol IO u µg/l NBCJOS 

EFF047 02/08/02 2:45:00 PM 120-83-2 2,4-Dichlorophenol IO u µg/l NBCJ05 
.. 

EFF047 02/08/02 2:45:00 PM 105-67-9 2,4-Dimethylphcnol IO u µg/l NBCJ05 

EFF047 02/08/02 2:45:00PM 5F28-5 2,4-Dinitrophenol 50 u µg/I NBCJ05 

EFF047 02/08/02 2:45:00PM 121~14-2 2.4-Dinifrotoluene IO u µg/I NBCJ05 

EFF047 02/08/02 2:45:00PM 606-20-2 2,6-Dinitrotoluene 10 u ~Lg/I NBCJ05 

EFF047 02/08/02. 2;45:00 PM 91-58-7 2-Chloronaphthalene 10 u µg/l NBCJ05 

EFF047 02/08/02 2:45:00 PM 95.57.g 2-Chlorophenol 10 u µg/l NBCJOS 

EFF047 02/08/02 2:45:00 PM 534-52-1 2-Methyl~4.6-dinitrophenol 50 u µg/l NBCJOS 

EFF047 02/08/02 2:45:00 PM 91-57-.6 2-M ethy I naphthalene 10 u µg/l NBCJ05 

EFF047 02/08/02 2:45:00 PM 95-48-7 2-Methylpbcnol • ( o-Cresol) 0.8 µg/l NBCJ05 

EFF047 02108102 2:45:00PM 88-74c4 2-Nitroaniline 50 u µg/I NBCJ05 

EFF047 02/08/02 2:45:00 PM 88-75-5 2~ Ni trophenol IO u µg/I NBCJ05 
3&4-Methylphenol (m&p- · 

EFF047 02/08/02 2:45:00 PM 106-44-5 cresol) 10 u pg/I NBCJ05 



Storm Water Effluent Analytical Data for the Cooper River 

SAMPLE ID DA TE SAMPLED TIME SAMPLED CAS T VALIDATION UNITS SDG l'i.'VMBER 

EFF047 02/08102 2:45:00 PM u µg/I NBCJ05 
EFF047 02/08/02 2:45:00PM 99-09-2 3-Nitroan ili ne 50 u µg/l NBCJ05 
EFF047 02/08102 2:45;00pM 101-55-3 4-Bromophenylphenyl :ether IO u µg/l NBCJ05 
EFF047 02/08102 2:45:00PM 59-50-7 4~Chloro-3-methylphenol IO lJ µgll NBCJ05 
EFF047 02/08/02 2:45:00PM 106c47-8 4-Chloroaniline 20 u µg/l NBCJ05 
EFF047 02/08/02 2:45:00 PM 7005-72-3 4-Chlorophenylphenyl ether IO u µg/l NBCJ05 

EFF047 02/08/02 2:45:00 PM 100-01-6 4-Nitroanilinc 50 u µg/l NBCJ05 
EFF047 02/08/02 2:45:00 PM 100-02-7 4-Nitrophenol 50 u µg/l NBCJ05 
EFF047 02/08/02 2:45:00 PM 83-32-9 Acenaphthene 10 u µg/I NBCJOS 
EFF047 02108102 2:45:00 PM 208-96-8 Acenaphthylene 10 u µg/l NBCJ05 
EFF047 02/08/02 2:45:00 PM 120-12-7 Anthracenc 10 u µg/I NBCJ05 
EFF047 02/08/02 2:45:00 PM 56-55-3 Benzo(a)anthracene 10 u pg/I NBCJ05 
EFF047 02/08/02 2:45:00 PM 50-32-8 Benzo(a)pyrene 10 u ,ug/l NBCJOS 
EFF047 02/08/02 2:45:00 PM 205-99-2 Benzo(b) f1uoranthene 10 u 11g/l NBCJ05 
EFF047 02/08/02 2:45:00 PM 191-24-2 Benzo(g,h,i )pcrylcnc IO u µg/l NBCJOS 
EFF047 02/08/02 2:45:00 PM 207-08-9 Benzo(k)fluoranthene 10 u µg/I NBCJ05 
EFF047 02/08/02 2:45:00 PM l l l-91-1 bis(2-Chloroethoxy )methane 10 lJ µg/l NBCJ05 
EFF047 02/08102 2:45:00 PM 111-44-4 bis(2-Chloroethyl)ether 10 u µg/l NBCJ05 
EFF047 02108102 2:45:00 PM 117-81-7 bis(2-Ethylhcxyl)phthalate 10 u µg/I NBCJ05 
EFF047 02/08102 2:45:00 PM 85-68-7 Butylbenzylphthalate 10 u ~lg/l NBCJ05 
EFF047 02108/02 2:45:00PM 86-74-8 Carbazole 10 u µg/l NBCJ05 
EPF047 02/08/02 2:45:00 PM 218-01-9 Chrysenc 10 u µg/l NBCJ05 

EFF047 02/08/02 2:45:00PM 53-70-3 Dibcnzo(a,h)anthracene 10 u µg/I NBCJ05 
EFF047 02/08/02 2:45:00 PM 132-64-9 DibenzofUran 10 u µg/\ NBCJ05 
EFF047 02/08/02 2:45:00 PM 84-66-2 Diethylphthalate IO u µg/l NBCJ05 

EFF047 02/08/02 2:45:00 PM 131-11-3 Dimethylphthalatc 10 lJ µg/l NBCJ05 
EFF047 02/08/02 2:45:00 PM 84-74-2 Di-n-butylphthalatc 10 u µg/l NB(:J05 

EFF047 02108102 2:45:00 PM 117-84-0 Di-n-octylphthalate 10 lJ µg/l NBCJ05 
EFF047 02/08/02 2:45:00 PM 206-44-0 Fluoranthene IO u µg/l NBCJ05 
EFF047 02108/02 2:45:00PM 86-73-7 Fluorene 10 u µg/I NBCJ05 
EFF047 02/08/02 2:45:00PM 118-74-l Hexachlorobenzene 10 lJ µgll NBCJ05 
EFF047 02/08/02 2:45:00 PM 87-68-3 Hexach!orobutadiene 10 u µg/I NBCJ05 
EFF047 02/08/02 2:45:00PM 77-47.4 Hexachlorocyclopentadiene IO u µg/l NBCJ05 
EFF047 02/08/02 2:45:00PM 67-72-1 Hexachlorocthane 10 u µg/I NBCJ05 
EFF047 02/08/02 2:45:00PM 193-39-5 Indcno( 1,2,3-cd)pyrene 10 lJ µg/I NBCJ05 
EFF047 02108102 2:45:00 PM 78-59-1 lsopborone 10 lJ µg/I NBCJOS 
EFF047 02108102 2:45:00 PM 91-20-3 Naphthalene 10 u ,ug/l NBCJ05 
EFF047 02/08/02 2:45:00 PM 98-95-3 Nitrobcnzene 10 u µg/I NBCJ05 
EFF047 02/08/02 2:45:00 PM 621-64-7 n-Nitrosodi-n-propylamine 10 u µg/I NBCJOS 



Storm Water Ffflm·nt Analytical Data for the Cooper River 

SA.\1PLE rn DATE SAMPLED TIME SAMPLED CAS Nt;"MBER 
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)0-29-.\ 

.\09-00-2 

.\ 19-84-6 

'\lfn-71-9 

_, 19-85- 7 

, , '4 !) 

COMPOUND NAME 

N-Nitrosodiphenylamine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

Cyanide, Total 

Salirnt' 

\llllllllllllll 

l:ku·lllm 

lkr) ll1u111 

c ·ad1rnu111 

Calcium 

l'hrorrnum 

Coball 

Copper 

lrnn 

Lcacl 

Magnc>1u111 

Mangane>t' 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Mercury 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

Aldrin 

alpha-BHC 

alpha-Ch lordant' 

heta-BHC 

RESULT VALIDATION Qt:ALIFIER UNITS SDG NUMBER 
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NBCJO'i 

NBCJ06 
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:\BCJ06 
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NBCJ06 

'.\'BC 106 

\BCJ06 



Storm "Vater Eflluent Analytical Data for the Cooper River 

SA_\1PLE ID DATE SAMPLED TIME SAMPLED CAS NUMHER 

EfF048 03102102 4 5600 PM 3 19-86-8 

EFF048 

EFFO-i8 

EFF048 

EFF048 

EFF048 

EFF04f\ 

ITHl4S 

Eff04:-, 

IH-04K 

ITHl-1' 

l-J-"l-04X 

EIT041' 

Eff048 

EFF048 

EFF048 

EFF048 

EFFO-H< 

I FICJ4i' 

EIT04S 

EFF048 

Eff048 

EFr048 

EFF048 

EFF048 

EFF048 

EFm48 

EFF048 

EFFO-i8 

EFF048 

EFF048 

EFF048 

EFF048 

EFF048 

Eff048 

EFF04S 

FFF04~ 

03/02/02 

03102102 

03/02/02 

O:l/02102 

()'.\/()'."/02 

0'.\/02/02 

OV!l2/IL' 

!H!()2102 

()\/()2/02 

l)"U():'/O' 

0310210::' 

0:;102102 

()_',/()::'/02 

OV02/02 

0\/02/02 

03102102 

()_\/()2/02 

lj ;;0210..:> 

03/02/02 

01102/02 

03/02/02 

03102102 

03/02/02 

03/02/02 

03/02/02 

03/02/02 

03/02/02 

03102102 

03/02/02 

G:\/02/02 

0:;;02102 

03102102 

0310211)2 

0'/02/02 

03/02/02 

()1/02102 

4:56:00 PM 

4:5600 PM 

4-.56:00 PM 

4:56:00 PM 

4 56:00 PM 

.+-:'frOO PM 

+ -,(, 00 P\1 

+ ~600 PM 

4 '\(, 00 l'l\1 

4 ~(, no P\1 

-L5600 PM 

4 56 00 Pl\1 

45600 PM 

4:56:00 P.v1 

4 5600 P\1 

4 5<dl0 PM 

4:5(i 00 PM 

-UllOO P\1 

4 56:00 P\1 

-+:5600 PM 

4 'i6_00 PM 

4 56:00 PM 

4:56 00 P'vl 

4:56:00 PM 

4:56:00 PM 

4:56:00 PM 

4:56:00 PM 

4:5fr00 PM 

4:56:00 PM 

4 56:00 PM 
4:5(J:00 PM 

4:5(i:OO PM 

4:56:00 PM 

4 56:00 P'.v1 

4:56:00 P\1( 

4 5(1 00 l'.\f 

60-57-1 

959-98-8 

33213-65-9 

I 031-07-8 

72-20-8 

7421-0_\-4 

; ;494 -:11 ; 

Io; '4 ~ 

7<1-44··1' 

8001 35 2 

11 I 04-28-2 

I I 141-16-5 

'i>469 21-9 

12672-29-6 

ll097(i9i 

110%-82-5 

12082 I 

95-50-1 

541-73-1 

I 06-4<1-7 

108-60-l 

95-95-4 

88-06-2 

120-83-2 

!05-67-9 

51-28-5 

121 14-2 

606-20-2 

91-58-7 

95-57-8 

534-5:21 
91-57-(i 

t)~-4S 

COMPOUND NAME 

delta-BlfC 

Dieldnn 

Endosulfan I 

En<losulfan II 

En<losulfan sulfate 

Endrin 

Endrin 

Fml1111 h-c·tu1h· 

~.HHnta BI H i _t1Jl . .i.:n 

II eplatl1 I rn 

fkplacl1!<ll c'j'\l\.d; 

Mc1hoxyd1l01 

Toxaplh·m· 

Amc·lu1 101(1 

Aroclor-1221 

:\roclm-1212 

:\roclrn-1242 

;\roclor- 1241'\ 

Aroclur-1 ::')4 

Amclur-1260 

1.2.4-TnddorohcnZL'nl.'. 

1.2-Dtchlmobenzenc 

I __ '.\-Dichlnrnbenzene 

1.4-Dichlorobcnzcnc 

2.2'-0xybis( l-chlornpropanc) 

I his(2-Chlnroisopropyl )ether J 

2,4.5-Trichlorophennl 

2,4.6-Tridtl,1rophenol 

2.4-Dichlornphenol 

2,4-Di methyl phenol 

2.4-Dinitrophcnol 

2.4-Dimtmtoluene 

2.6-Di nitrotolueae 

2-Ch lnronaphthalcnc 

2-Chloruphenol 

2-Vi ethy l-4.6-drnttrorihe nn I 

2-Methylnap:llhalcne 

:' .V1cthvlphc1ml 1n-C1-c"'I 

RESULT VALIDATION QUALIFIER UNITS SDG NUMBER 
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µg/l 
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pg/I 

~tg!I 

µg/I 

pg/I 

pg/i 

11g/l 

pg/I 

pg/I 

pg/I 

pg/I 

pg/I 

11g/! 

pg/I 

11g:/I 

11g/l 

pg/I 

pg/I 

pg/I 

pg/I 

pg/I 

ilg/l 

µg/I 

pg/I 

NBCJ06 

:\BCJ06 

NBCJ06 

NBC.106 

NBCJ06 

NBC JO(, 

l\ BCJ0(1 

'\B( JlH1 

fH. JIJC 

'\ [',( JOC 
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',Bl "JO« 

NBC.10<1 

NBCJ06 

NBCJ06 

i\BCJ06 

."I BCJO<) 

'\;BCJ0(1 

NBC.I06 

NBCJOC1 

NBCJ06 

NBCJ06 

NBC.IO<i 

NBCJ06 

.'iBCJ06 

NBCJ06 

NBCJ06 

>IBC.106 

'\BCJ06 

NBCJ06 

'.\BC.106 

NBCJ06 

NBCJ06 

NBCJ06 

0JBCJ06 

>I BCJ06 

NBCJ06 

'\ B\106 



Storm \Vatcr Effluent Analytical Data for the Cooper River 

SAMPLE ID DATE SAMPLED TIME SAMPLED CAS l\lJMBER 

Eff048 

EFF048 

EFF048 

EFF048 

EFF048 

LTFOlS 

H'F04" 

l'.FFIL!" 

l·H·04x 

UI 04:--. 

I I 1·04" 

1:.FF04.>, 

EFF04S 

l·:Fl-'048 

EFF048 

EFF048 

Ef'T048 

l",f"FQ48 

l.FFO-P.; 

EFHJ48 

EFHl4S 

Eff048 

EFF048 

EFF048 

EFf048 

EFF048 

EFF048 

Eff048 

EfF048 

EFF048 

EFF048 

Eff048 

EPF048 

EFfi048 

EFF048 

EFF04.8 

Eff048 

Fff04S 

03102102 

03102102 

03/02/02 

03/02/02 

03102102 

03/0~/0~ 

()';/()2/0.." 

()'.\10210..' 

(fl/()2/0~ 

O:l/02102 

O:l/02102 

ll'.\/0210 1 

!J>/02/02 

03/02/02 

03/02/02 

0>102/02 

()_'f() 2/0: 

01,/02/02 

03/02/02 

03102102 

03/02/02 

03/02/02 

03102102 

03/02/02 

03/02/02 

03102102 

03/02/02 

03/02/02 

03/02/02 

03/02/02 

OV02/0:' 

03/02/0:' 

03/02/02 

03102/02 

OJ/02/02 

4:5(i:OO PM 

4:56:00 PM 

4 56:00 PM 

4 5(J:00 PM 

4 56:00 PM 

4:56:00 P\1 

·+ '6 00 P\.1 

! "h 00 P\1 

l ~(1 00 Pl\1 

-+ '\() 00 l''.'vl 

'ifrOO P\.1 

-+ '\(100 PM 

5600 PM 

15600 PM 

4:56.00 PM 

4 5fr00 PM 

1:5<100 PM 

4 56 00 PM 

+ )(1 00 PM 

4 5600 PM 

4 56 00 P.\1 

4 5(i:OO P\1 

4:56:00 PM 

.+:56:00 PM 

456:00 PM 

4:5600 PM 

4:56:00 PM 

4 5600 PM 

4 56:00 PM 

4:56:00 PM 

4:56:00 PM 

4:56:00 PM 

456:00 PM 

4:5600 PM 

4:56 00 PM 

45600 PM 

45<100 PM 

4 '\fr()() l"Vl 

88-74-4 

88-75-5 

I 0(1-44-5 

') 1-94-1 

9909 2 

IOI 

'()()' .• 2 ' 

i ()(J-(i j (, 

I fltl-0.' 

..'.08-% x 
120- ! 2 ' 

50-32-8 

20)-99-..'. 

191 24 :' 

2.07 OS tJ 

111-91 l 

11144-4 

117-81 j 

85-68 7 

8(1- 74-8 

218-01-9 

53 70-3 

J:'l2-64-9 

84-66-2 

13 J- J l-3 

84-74-2 

117-84-0 

206-4-~-0 

J 18-74-l 

87-(18-J 

77-47--i 

67-72.-1 

COMPOUND NAME 

2-Nilroanilinc 

2-Nitrophenol 

]&4-Mcthylphenol fm&p
cresol) 

3.3'-DichlorohcnziJim: 

<-l\'ilroan i line 

4~f3ron1ophcnylphcnyl rthci 

l ('hnr.1< mcth\lpltc'P·" 

l ( ·1i1 .. rnpl1<'nvlphc11\·: c'I 

~-'\nrnanlirnc 

4 "\11n1phcnul 

·\ccnaphthL'llt' 

'\n:n<.1ph1hylc11c 

Arnhraccnc 

Ckn10( a )anthraccnc 

Bcnzol a)pyrcnc 

l:knzo( h Jll unr:i111 hc•11t: 

Bcn1.01g.h.1 

lk111•H k 1tluoramh,·1k 

hi q 2-Ch I orocthox y I methane 

hi>(2 Chlorocthyllcthcr 

h1~12.-Ethylhcxyl 

Butylhenzyl phthalatc 

Carbazolc 

Chrysene 

Di henzo( a.h )anthraccnc 

Dibcnzofuran 

Diethyl rhthalate 

Dimethylrhthalate 

D1-n-hutyl phthalate 

Di-n-octylphthal ale 

Fluoranthcnc 

Pluorenc 

f lexachlorobenzene 

Hexachlorobuta<.hcnc 

l lexachlorocyclopentadic11c 

Hcxachlorocthane 

imlcrn•I i 

RESULT VALIDATION QUALIFIER UNITS SDG l\lJ'.\fBER 
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~1g/I 

µg/I 

pg/l 

NBCJ06 

NBC'J06 

NBCJ06 

NBCJ06 

'.\!BCJ06 

~~ BCJOC1 

'13( .1()(1 

'-'IH'Jrl1· 

"\tl{ HJ6 

'\Rf IOI• 

N 8CJO<• 
NHCJOt1 

l\'l~CJ06 

NIK'J06 

NBCJ06 

NBC JO(, 

NBCJ06 

I\ I:\( :JO(i 

NBCJ06 

NBCJOt1 

NBCJ06 

NBCJO(i 

NACJ06 

NBCJ06 

NBCJ06 

NBCJ06 

'.\!BCJ06 

NBCJ06 

NBCJ06 

NBCJ06 

NBCJ06 

NBCJ06 

'.\BCJ06 

'.\BCJ06 

l\'BCJ06 

Nl:ICJ06 

'\ 13( 'J(j(, 



Storm Water Effluent Analytical Data for the Cooper River 

SAMPLE ID DATE SAMPLEI> TIME SAMPLED CAS !'.1JMBER COMPOUND NAME RESULT VALIDATION QUALIFIER UNITS SDG ~TMRER 

EFF048 0]/()2/02 4:56:00 PM 78-:'i9- l buphoronc I 0 lJ pg/I NBCJ06 

EFF048 OJ/02/02 4:56:00 PM 91-20-3 Naphthalene 10 u pg/I NBCJ06 
EFF048 OJ/02/02 4:56 00 P'.\1 98-95-J Nitrobcnzcne 10 u pg/I NBCJ06 

EFF048 03/02/02 4:56:00 PM 621-64-7 n-1\' i trosodi-n-propyl:lmi ne 10 LI pg/I NBCJ06 

EFF048 O:V02/02 4:56:00 PM 86-30-6 '\J-Nitrosodiphenyl;unine JO lJ NBCJO<i 

EFr048 o:vo:uo2 4 5600 PM 87-8(1-.~ Penwd1I<1rophem 1 I 'iO li NBCJ06 

Eff048 0:102,102 -L'i6:00 PM 8'\-0 l Phet~antl1rLT1(· 10 ' ' fl g!i NBCJ06 
FFF041' i)~i()_:I()_' -l ~<dlO Pl\1 !(li.:3>" .' Phc'll<'i I (I ,l 112/! '\JBCJO(, 
H+IJ4'.' (1~.10~_10~ ! '(1 00 P~v1 r :q oo o I>. ,,, '·~ , -" "".JBCH1(1 I \ I \._ II~ ,lli:-'..; 

f-FHl4.~ I) \!(J:ZJO.' -l ~fr 00 P'vl ~~ I~ "- 1 ·\ a111Jc l"o! ~1 i ! (I pg/I NBCJ0<1 

EFF049 07/11102 4:54:00 PM E-10242 Salinity 2 u ppt NBCJl2 
EFF049 07111/02 4:54:00 PM 7429-90-5 Aluminum 210 µg/l NBCJI2 

EFF049 07/l l/02 4:54:00 PM 7440-36-0 Antimony 3.9 u µg!l NBCJ12 
EFF049 07/l l/02 4:54:00 PM 7440-38-2 Arsenic 3.9 u µg/l NBCJ12 

EFF049 07/l l/02 4:54·00 PM 7440-39-3 Barium 19 J µg/I NBCJ12 

EFF049 07/ll/02 4:54:00 PM 7440-41-7 Beryllium 0.1 u µg/I NBCJl2 

EFF049 07111/02 4:54:00PM 7440-43-9 Cadmium 1 µg/I NBCll2 

EFF049 07111/02 4:54:00PM 7440-70-2 Calcium 7800 µgll NBCJl2 
EFF049 07111 /02 4:54:00 PM 7440-47-3 Chromium 4.5 J µg/I NBCJ12 
EFF049 07111/02 4:54:00PM 7440-48-4 Cobalt 0.7 u µg/I NBCJ12 

EFF049 07111102 4:54:00 PM 7440-50-8 Copper 100 µg/l NBCJ12 

EFF049 07/11/02 4:54:00 PM 7439-89-6 Iron 220 µg/1 NBCJl2 

EFF049 07111102 4:54:00 PM 7439-92· I Lead 5.1 µg/I NBCJ12 

EFF049 07111102 4:54:00 PM 7439-95-4 Magnesium 550 µg/I NBCJ12 

EFF049 07/11/02 4:54:00PM 7439-96-,5 Manganese 16 pg/J NBCJ12 

EFF049 07/11/02 4:54:00 PM 7440-02-0 Nicke.l l.9 J µg/I NBCJI2 

EFF049 07/l 1102 4:54:00PM 7440·09c7 Potassium 1400 ~tgll NBCJ12 

EFF049 07/U/02. 4:54:00 PM 7782-49~2 Selenium 64 u µg/l NBCJI2 
EFF049 07/11/02 4:54:00PM 7440,22-4 Silver 0.5 u µg!l NBCJ12 
EFF049 07/l l/02 4:54:00 PM Sodium 3500 µg/l NBCJ12 
EFF049 07/11/02 4:54:00 PM Thallium 5.1 u µg/l • NBCJI2 

EFF049 07/11102 4:54:00 PM 7440-31~5 Tin 4.5 u µg/I NBCJ12 
EFF049 07111/02 4:54:00 PM 7440-62-2 Vanadium 4.3 J µg/l NBCJ12 
EFF049 07/11102 4:54:00PM 7440-66-6 Zinc 190 J µg/l NBCJl2 
EFF049 07/l l/02. 4:54:00PM 7439-97-6 Mercury 0.17 1 µg/l NBCJ12 
EFF049 07/l l/02 4:54:00PM 72-54-8 4.4'-DDD O. l UJ µg/l NBCJl2 
EFF049 07/ll/02 4:54:00 PM 72-55-9 4.4'-DDE 0.1 UJ µg/l NBCJl2 
EFF049 07111/02 4:54:00 PM 50-29-3 4,4'-DDT 0.1 UJ µg/l NBCJl2 
EFF049 07il 1/02 4:54:00 PM }09-00-2 Aldrin 0.05 UJ µg/l NBCJl2 



Storm Wakr Efl1uent Analytical Data for the Cooper River 

SA.VIPLE m DATE SAMPLED TIME Sk\IPLED CAS .!'.'UMBER COMPOUND NAME RESULT VALIDATION QCALIFIER UNITS SDG NUMBER 

EFf049 07/ l l/02 4:54:00 PM 319-84-6 alpha-BHC 0,018 . J µg/l NBCJ12 

EFF049 07/l 1/02 4:54;00PM 5J03c 71-.9 alpha-Chi ord ane 0.05 UJ µgll NBCJ12 

E[lF049 07/11/02 4:54:00PM . 319-85-7 bcta-BHC 0.05 UJ µg/l NBCJI2 

EFF049 07/l l/02 4:54:00 PM 57-74-9 Chlordane (technical) 0.5 UJ µg/I NBCJJ2 
EFF049 07/11/02 4:54:00 PM 319-86-8 delta-BHC 0.05 UJ µg/l NBCJl2 

EFF049 07/U/02 4:54:00 PM 60-57-1 Dieldrin 0.1 lJJ µg/l NBCJl2 

EFF049 0711 l/02 4:54:00 PM 959-98-8 Endosulfan I 0.05 UJ µgll NBCJl2 

EFF049 07/ I l/02 4:54:00 PM 33213-65-9 Endosulfan 11 O. l UJ µg/l NBCJl2 

EFF049 07/11/02 4:54:00PM l 031-07-8 Endosulfan sulfate 0.1 UJ µg/l NBCJl2 
EFF049 07/11102 4:54:00 PM 72-20-8 Endrin 0.1 UJ µg/I NBCJ12 
EFF049 07111/02 4:54:00 PM 7421-93-4 Endrin aldehyde 0.1 UJ µg/I NBCJl2 
EFF049 07111/02 4:54:00 PM 53494-70-5 Endri n kelone 0.1 UJ µg/I NBCJJ2 

EFF049 07111/02 4:54:00 PM 58-89-9 gamma-BHC lLindane) 0.05 UJ µg/I NBCJil2 
EFF049 07111102 4:54:00 PM 5J03-74-2 gamma-Chlordane 0.05 UJ µg/l NBCJl2 
EFF049 07/ 11/02 4:54:00 PM 76-44-8 Hcptachlor 0.0086 J µgll NBCJ 12 
EFF049 07111102 4:54:00 PM 1024-57-3 Hcptachlor epoxide 0.05 UJ µg/I NBCJ12 
EFF049 07/I l/02 4:54:00 PM 72-43-5 Methoxychlor 0.5 UJ µg/I NBCJJ2 
EFF049 07111/02 4:54:00PM 8001-35-2 Toxaphene 5 UJ ~lg/l NBCJ12 

EFF049 07111/02 4:54:00 PM 12674-11-2 Aroclor-1016 UJ µg/l NBCJl2 

EFF049 07/11/02 4:54:00PM 11104-28-2 Aroclor-1221 2 UJ µg/I NBCJl2 
EFF049 07/ l l/02 4:54:00PM 11141-16-5 Aroclor-1232 UJ µgll NBCJl2 

EFF049 07111102 4:54:00 PM 53469-21 c9 Aroclor-1242 UJ µgll NBCJl2 
EFF049 07/11/02 4:54:00 PM 12672"29-6 Aroclor-1248 UJ µg/l NBCJl2 
EFF049 07/11/02 4:54:00 PM 11097-69-1 Aroclor-1254 I UJ µg/I . NBCJ12 

EFF049 0711 l/02 4:54:00PM 11096-82-5 Aroelor-1260 I lJJ µg/l NBCJl2 

EFF049 07/ll/02 4:54:00PM 120-82-1 1,2,4-Trichlorobenzene IO u µg/l NBCJl2 

EFF049 07/l l/02 4:54:00 PM 95-50cl l, 2-Dichlorobenzene 10 UR µg!I NBCJJ2 
EFF049 07/11/02 4:54:00 PM 541-73-l 1,3-Dichlorobenzene IO u µg/l NBCJl2 
EFF049 07/11102 4:54:00 PM I06-46-7 J ,4c Dichlotohenzene IO u µg/l NBCJl2 

2,2'-0xybis( l ~chloropropane) 
EFF049 07/ll/02 4:54:00 PM 108-60-1 [bis(2-Chloroisopropyl)ethe:r] IO UR NBCJ12 

EFF049 07/11/02 4:54:00PM 95-95-4 2,4,5-Trichlorophenol 10 u µg/l NBCJl2 
EFF049 07111/02 4:54:00 PM 88-06c2 2,4,6-Trichlorophenol 10 u µg/l NBCJ12 
EfF049 07111/02 4:54:00PM 120-83-2 2,4-Dichlorophenol 10 u µg/I NBCJl2 
EFF049 07111/02 4:54:00PM 105-67-9 2,4-Dimethylphenol 10 UR pg/I NBCJ12 
EFF049 07/l l/02 4:54:00PM 51-28-5 2,4~Dinitrophenol 50 u µg/1 NBCJ12 
EFF049 07/11/02 4:54:00 PM 121-14-2 2,4-Dinitrotoluene JO UR µgll NBCJI2 
EFF049 07/11/02 4:54:00PM 606-20-2 2,6-Dinitrotoluene 10 u µg/l. NBCJ12 
EFF049 07111/02 4:54:00 PM 91-58-7 2-Chloronaphthalene JO UR µg/l NBCJl2 



Storm Water Ellluent Anal~tical Data for the Coor1er River 

SAMPLE ID DATE SAMPLED TIME SAMPLED CAS !\LIMBER COMPOl::\1) NAME RESULT VALIDATION QUALIFIER UNITS SDG NUMBER 

EFF049 07111102 4:54:00PM 95-57-8 2-Chlorophenol 10 u flgli . NBCJ12 

EFFQ49 07/11102 4:54:00PM 534-52c] 2-Methyl-4,6cdinitrophenol 50 UR µg/l NBCJ12 

EFF049 0711 l/02 4:54:00PM 91-57-6 2-Methylnaphthalene 10 u µg/l NBCJ12 

EFF049 07111/02 4:54:00PM 95-48-7 2-Methylpheriol .( o-Cresol) 10 UR µgll NBCJ12 

EFF049 07/11/02. 4:54:00 PM 88-74-4 2-Nitroaniline 50 UR µg/l NBCJl2 

EFF049 07/11/02 4:54:00 PM 88-75-5 2-Nitrophenol 10 UR µg/l NBCJl2 

3&4-Methylphenol fm&p-
EFF049 07111/02 4:54:00 PM 106-44-5 cresol) 10 u µg/l NBCJJ2 

EFF049 07111/02 4:54:00 PM 91-94-1 3,3'-Dichlorobenzidine 20 u µg/I NBCJ12 

EFF049 07/11/02 4:54:00 PM 99-09-2 3-N itroaniline 50 u µg/I NBCJl2 

EFF049 07/l l/02 4:54:00 PM 101-55-3 4-Bromophcnylphcnyl ether JO LI µg/I NBCJ12 
EFF049 07111102 4:54:00 PM 59-50-7 4-Ch I oro-3-methy l phenol 10 u µg/I NBCJ12 

EFF049 07/11102 4:54:00 PM 106-47-8 4-Chloroaniline 20 u µg/l NBCJI2 

EFF049 07111102 4:54:00 PM 7005-72-3 4-Chlorophenylphenyl ether 10 u µg/l NBCJ12 

EFF049 07/l l/02 4:54:00PM 100-01-6 4-N itroahiline 50 UR µg/l NBCJl2 

EFF049 07/11/02 . 4:54:00 PM 100-02-7 4-Nitrophcnol 50 UR µg/I NBCJl2 

EFF049 07/11/02 4:54:00 PM 83-32-9 Acenaphthene 10 LI µg/l NBCJ12 
EFF049 07/11/02 4:54:00 PM 208-96-8 Acenaphthylene 10 u µgll NBCJ12 

EFF049 07111102 4:54:00 PM 120-12-7 Anthracene 10 u µg/l NBCJl2 

EFF049 07/11102 4:54:00PM 56-55-3 Benzo(a)anthracene 10 u µgll NBCJl2 

EFF049 07111102 4:54:00 P.\-1 50c32-8 Benzo(a)pyrene JO UR µg/l NBCJl2 
EFF049 07/l l/02 4:54:00 PM 205-99-2 Benzo(b )fluoranthene 10 u µgll NBCJl2 

EFF049 07/11/02 4:54:00 PM 191-24-2 Bcnzo(g,h,i)perylene 10 LI µg/l NBCJl2 

EFF049 07/11./02 4:54:00PM 207~08-9 Benzo(k) f1uoranthene 10 UR µg!l NBCJ12 

EFF049 07/ll/02 4:54:00PM 111-91-1 bis(2"Chlorocthoxy)methane 10 u µg/I l\BCJ12 

EFF049 07111102 4:54:00 PM 111-44-4 bis(2-Chloroethyl)ether 10 . UR µg/l NBCJ12 

EFF049 07/11102 4:54:00PM 117-81~7 bis(2-Ethylhexyl)phthalate 10 UR µg/l NBCJ12 

EFF049 07/l l/02 4:54:00 PM 85-68-7 Butylbenzylphthalate JO I;R µg/J N8CH2 

EFF049 07/11/02 4:54:00PM 86-74-8 Carbazote 10 u µg/l NBCJI2 

EFF049 07/ll/02 4:54:00PM 218~01-9 Chrysene JO u µgll ·NBCJJ2 

EFF049 07/11102 4:54:00PM 53-70-3 10 UR µg!l NBCJ12 
EFF049 07/l l/02 4:54:00PM 132-64-9 Di henzMuran 10 UR µg/I ·NBCJJ2 

EFF049 07111/02 4:54:00PM 84-66-2 Diethylphthalate 10 UR µg/I NBCJ12 
EFF049. 07/11/02 4:54:00PM 131-11-3 Dimethyl phthalate 10 UR µgll NBCJ12 

EFF049 07/11/02 4:54:00 PM 84-74-2 Di-n-butylphthalate 10 u µg/I NBCJ12 

EFF049 07/l l/02 4:54:00 PM 117-84-0 Di-n-octylphthalate 10 UR µg/l NBCJI2 
EFF049 0711 J/{)2 4:54:00 PM 206-44-0 Fluoranthene 10 UR µg/I NBCJ12 
EFF049 07111102 4:54:00 PM 86-73-7 Fl.uorene 10 u µg/l NBCJl2 
EFF049 07/ll/02 4:54:00 PM 118-74-1 Hexachlorobenzene 10 u ,ug/l NBCJl2 



Storm \Vater Effluent Analytkal Data for the Coopt'r River 

SAMPLE ID DATE SAMPLED TIME SAMPLED CASNUMHER COMPOUl'H> NAME VALlDATION UNITS SDG l\lJMBER 

EFF049 07111/02 4:54:00 PM 87-68~3 Hexachlorobutadiene 10 UR µgll NBCJl2 

EFF049 07/11/02 4:54:00 PM 7747-4 Hexachlorocyclopentadiene 10 .U µgll NBCJ12 

EFF049 07/l l/02 4:54:00PM 67-72-1 Hexachloroethane ID u µg/l NBCJI2 

EFF049 07111/02 4:54:00 PM 193-39~5 ln<leno( 1,2,3-cd)pyrcne IO u µg/I NBCJ12 

EFF049 07/Ll/02 4:54:00 PM 78-59-1 Isophornne 10 UR µgll NBCJl2 

EFF049 07/11/02 4:54:00 PM 91-20-3 Naphthalene 10 u µgll NBCJl2 

EFF049 07111/02 4:54:00 PM 98-95-3 Nitrobcnzcnc 10 u µg/l NBCJ12 

EFF049 07/l l/02 4:54:00 PM 621-64-7 n-Nitrosodi-n-propylamine 10 UR µg/I NBCJ12 

EFF049 07111/02 4:54:00PM 86-30-6 N-Nitmsodiphenylamine JO u µg/1 NBCJ!2 

EFF049 0711 J/02 4:54:00 PM 87-86-5 Pentach lorophenol 50 u µg/l NBCJl2 

EFF049 07111/02 4:54:00 PM 85-01-8 Phcnanthrenc 10 UR µg/l NBCJl2 

EFF049 07111/02 4:54:00 PM 108-95-2 Phenol 10 u µg/l NBCJJ2 

EFF049 07/11/02 4:54:00PM 129-00-0 Pyrene 10 u µg/l NBCJ 12 

EFF049 07111/02 4:54:00 PM 57-12-5 Cyanide. Total JO lJ µg/I NBCJ 12 

EFFO:'O 04/10102 5 00:00 PM r. 1024:: Salinit) 2 pp! 'J ~CJOR 

Eff050 04/ J 0102 5 00:00 PM 7-i'.!9-90-~ Aluminum 1500 pg/I .\JRCJOR 

EFF050 04/l 0/02 ~:00:00 P\.1 7440-36-0 Anti 111011 v '.'9 l pg/l NBCJ08 

El-HViO 04/ l 0/02 ~:00 00 P\.1 7440 ::18-2 Ar~cnic '.'.() Li.I NBCJ08 

Ef+'050 04/10/02 ~ 00:00 P\.1 7440-3')-;I Barium 18 '1BCJ08 

El-HJ~(J !!4/ J ()/()_' 00:00 l''v1 .'440-41 Hcryll1u111 II I l \lW.IOo 

EFF050 04/l 0/02 ~ 00:00 l''v1 7440-4VJ Cadmium 0.6 l N HCJ 08 

EFf'050 04/ J 0/0:' 5 00:00 P\.1 7440 70 2 Calnum 14llOOo pg/I \ [3CJ08 

EFF050 04/10/02 5 00:00 PM N-Hl--1.7-3 Chromium 9.3 NBCJ08 

El-TOSO 04110/0::' 5:00:00 PM 7440-48-4 Co halt NBCJ08 

EFF050 04/I 0/02 5 00:00 PM 7440 50-8 Coppi:r 140 pg/I NBCJ08 

EFF050 04110/02 5:00:00 PM 7439-89-6 Iron 2000 ~·gll t\BCJOS 

EFFOSO 04/10/02 5 00:00 PM 7439-92-1 Lead 4.6 pg/I \BCJ08 

Ef'F050 04110/02 5:00:00 PM 7439-95-4 Magnesium 2700 NBCJ08 

EFFOSO 04/ J 0/02 5:00:00 PM 7439-96-5 Mangane;c 50 ~1g/J NBCJ08 

EFF050 04110/02 <; 00:00 PM 7440-02-0 Nickel 8 ' ·-' NBCJ08 

EFFOSO 04/10/02 <\:00:00 PM 7440-09-7 Potassium 2700 pg/I 'JBCJ08 

EFF050 041J0/02 5:00:00 PM 7782-49-2 Selenium :i.3 u NBCJ08 

EFF050 04/10/02 'i:OO:OO PM 7440<.!2-4 Silver 0.5 ll .\JBCJ08 

EFF050 04/ lO/O::'. ~ 00:00 PM 7440-23-5 Sodium 3700 .'\IBCJ08 

EFF050 04/ I 0/02 5:00:00 PM 7440-28-0 Thall mm 6.3 UJ NHCJ08 

EFFOSO 04/10/02 5:0000 PM 7440-] l-5 Tin -U l NBCJ08 

Erf050 04/10/02 500:00 PM 7440-()2-2 Vanadium ii ~tg/l NBCJOS 

Erroso 04/10/02 ":00 00 PM 7440-66-() Zinc 80 µg/l l\BCJ08 

rFFO'lO 04/ l OJO::' "0000 Pll.1 -;4\()_f}'.(; ll I ug/I \IKJOS 



Storm Water Effluent Analytical Data for the Cooper River 

SAMPLE ID DATE SAMPLED TIME SAMPLED CAS NUMRER COMPOUND NAME RESULT VALIDATION QUALIFlER VNITS SDGNUMBER 

EFHl'iO 04/ I 0/02 5:00 00 PM 72-54-8 4.4'-DDD 0.1 UJ µg/l NBCJ08 

EFFO'iO 04/ J 0102 5:00 00 PM 72-55-9 4.4'-DDE 0 I lJJ µg/I NBCJ08 

Eff050 04/ I 0/02 5:00 00 PM 50-29-3 4.4'-DDT 0. I UJ pg/I NBCJ08 

Eff050 04/10/02 ):00:00 PM 309-00-2 Aldrin 0.05 UJ pg/I NBCJ08 

EFF050 04110/02 5 00:00 PM 319-84-6 alpha-BHC 0.05 UJ ~tg/I NBCJOS 

EFF050 04/10/02 5:00:00 PM :; 103-7 l-9 <1l pha-Chlordanc 0.05 UJ ~tg/i NBCJ08 

EFFO'iO 011! 0/02 'i 00:00 PM :1"19·-85--7 hcta~BHC 0.0) 'I NBCJ08 ·I 

F.FFmo CW I 0/0_' " 00 f)[l l'\1 c::-: -:4_q i !1i1.irl!an._·: ll"t..ht111, .1: 0.; I I ~ J ~ i ! '\!BCIO~ 

FTf:O'ill 11.11 I flif\' .; ll(l f)(l pX;J ; ! (Li'\('-~ "k!;~1 H! !( q!}.; ! ! :;:.:_il r-...~Rf' HJ~· 

1:JTO'iO 041 I()/()_:' "- 00 00 P\1 (,() :'';' ! l)icldnn O! I I it::' '\!FWJOI' 

FFFO'iO o.+r I 010: ; 0000 P\1 1J'i<J.()S .. x [·.mius11ita11 i u 0' l J pµ/l '.'iBCJ01' 

FFFO'>O 041 I 0/0:' ' no no I'\~ 1 '1 1 (1"\ q I '11Ll<.l'1J i l';111 11 I) I I I '\!KC 10.' 

r-1+0'\o 04110/02 1 00 00 PM I ti:\ 1-07 8 1-.ndo,ulfan -,1Iltatc 0 I "l BCJOS 

l'.f'F050 04110/02 ' 00:00 P\1 72 20-8 E11J1111 0 I pg/I '\BCJ08 

EffOVJ 04/l ()/()" '.i 00 00 Pl'v1 -
7 421-93 4 hidnn aldeh\dc' 0. I l J ~I t' I! >JBCJ08 

EFF050 04/ I 0/02 'i 00:00 PM 'i'.'\494-705 EnJrin ketone 01 l'J pg/I 'JBCJ08 

EFF050 04/ I 0/02 '00:00 PM .:'if\-89-<J C:<Hlllna-BHC iLin<lancl 0.05 u µg/I NBCJ08 

EFFOSO 04/10/02 5:00:00 PM 5103-74-2 gam rna-Ch lordanc () ()) pg/I NllCHl8 

EFHJ'i() 04/10/02 "00:00 PM 76-44-8 Hcplachlor 0 O'i l J :\ B{ J08 

1 cfl :o_,o 0-1-/l 0/02 '00 00 PM I 024-"7 ; Hcptachlu1 () ():' l J '\fl CJ OS 

Eff050 04/J0/02 ':00:00 PM 72-43-5 \kthoxychlor 0.5 UJ :\!3C 108 

EFFO'>O 04/1 0/0:: '00:00 PM 8001 35: Tu\.tphcnc :' LJ p_t'.il :\ 13CJ08 

El-Hl'iO 04/ I 0/02 '00:00 PM I 267-1--11-: Arorlor- I 0 I (i l :J pg/i l\:BCJ08 

EFFO:'iO 04/l 0102 'i 00:00 PM 11104-28-2 Arnclor- 122 I 2 lJJ P?ll NBCJ08 

EFF050 0-1-/10102 :'i:OO 00 PM 11141-16-) Arnclor-1232 UJ pg/l NBCJ08 

EF!-<050 04/ l 0/02 500 00 PM 'i-1469-21-9 ;\roclor-1242 UJ NBCJ08 

EFF050 0-i/I 0/02 'i:OO 00 PM 12672-29-6 Aroclor-1248 UJ 1'BCJ08 

EFFOSO 04/10/02 5:00:00 PM 11097-69-1 Aroclor-1254 UJ ~tg/l NBCJ08 

ErF050 0-i/l 0/02 5.00:00 P\1 11096-82-'i Arudor-1260 l'J ,ug/1 NBCJ08 

EFF050 04/10/02 5:00:00 P,'v1 120-82- I 1.2,4-Trichlorohenzene I 0 u pg/I r'>'BC108 

EFFOSO 04110/02 5:00:00 PM 95-50-J 1.2-Dichlorohenzene 10 LI µg/I NBCJOS 

EFF050 04/10/02 5:00:00 PM 541-73-1 1.3-Dichlorohenzene 10 u pg/I NBCJ08 

EFF050 04/ I 0/02 5 00:00 PM I 06-4(1-7 I .4-DichlorohcnLcnc lO L; NBCJ08 

2.2 -Oxyhis1 l -chloropropa11c J 

EFFO'iO 04/10/02 5 00:00 P\1 I 08-60-1 I b1:-,\ 2-Chloroisopropyl )ether I 10 l ftg/I N13CJ08 

EFF050 04/10/02 5:00:00 PM 95-954 :A.5-Triclilorophenol I 0 L' ~tg/l :\fBCJ08 

EFF050 04110/02 5:00:00 P\1 88-06-2 2.4.6-Trichlorophcnol JO u ~tg/I "BCJ08 
EFF050 0-1-/10102 :' 0000 P;\1 120-8:1-.~ 2A-D1chlorophcnol 10 L pg/I NBCJ08 

EffO'iO ()-If 10/0..' '00 00 PM 10"-(,-: 9 _. -l-D1 mclh vi phcn n i 10 NBCJOX 



Storm Water Etlluenl Analytical Dala for the t:oopcr River 

SAMPLE ID DATE SAMPLED TrME SA'.\IPLED CAS NUMBER 
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COMPOUND NAME 

2A-Din itrnrhenol 

2.4-Din:Lrnloluene 

2,6-Din] Lrotol u cm: 

2-Chloronaphthalcnc 

2-Chlorophenol 

2- .\1cLhyl-4.C1-dinitrorhcn,ll 

2-Metl iy I 11aph1lrale11e 

' \k111\ lrlwnul "' ( 

' '-I )1chloroh,·rurd111t' 

\- \" 1 Lroarn I lllL' 

4-Bwmophcnylphcny! ether 
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4-( 'hlmnan1 line 
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Carba7,)Je 
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Dibenzo(a,h )anlhracenc 

Dibcnwfuran 

Dicth yl rhthalatc 

D1mclhy I phlhaiate 

i )1.·n-hu t y iphthaia1 ,, 

RESULT VALIDATION QCALIFIER UXITS SDG l\lJMilER 
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Storm \Vater Efllurnt Analytkal Data !'or the Cooper River 

SA!'v1PLE ID DA TE SAMPLED TIME SAMPLED CAS NUMBER COMPOUND NAME RESULT VALIDATION QUALIFIER UNITS SDG l\TMBER 

EFF050 04/10/02 5:00 00 P!'v1 117-8-l-O Di-n-octylphthalate 10 lJ µg/I NBCJ08 

EFF050 04/10/02 5:00:00 PM 206-44-0 l'\uoranthene I 0 u µg/l NBCJ08 

EFF050 04/ I 0/02 5:00:00 PM 86-T3-7 Fluorene I 0 u NBCJ08 

EFr050 04/ l 0/02 5:00:00 PM l 18-74-1 Hcxachlorobcnzcnc 10 u NBCJ08 

ff1'050 04/10/02 5 0000 PM 87-68-3 Hcxachlorohuta<licnc 10 c NBCJ08 

Eff050 04/ I 0/02 :'\ 00:00 P\1 77-l74 fkxad1lorucyclopcnLa<licnc 10 NBCJ08 

EFF050 04/10/02 'I 00 00 P\1 (,7 72 I Hc.xachlnrtlCLhant' I 0 µg/I NBCJ08 

IH-lJ~O il-lt I O!O.:: ' ()l) ()() l'\1 I <J\ o\J .. _ l11Jc11n11..::.'-c:d1p\1,·m I U )-l}:ld NII( 'JOI' 

I llll"O 1 IJ1 l ():()_' - ()() (l() l'\1 -..., '\()_ ! l"iphult>i1e· iU NH( JO:-< 

11\!J:"U i.JJ1 l 010.:: '· tlO 00 P\1 •i l-2U-; '\.aplHh;l'l'llc· I U NBCJ01' 

EFFO:'\U (J.l/ l 0/0..' ~ 00 00 PM ')8-9:'\-' _'\; llrclhcn1c nc l () "iJ:;!ll NBCJO~ 

\._J·H)~!I ll.l; 10/0.:: 'OU 00 P\1 Ii.:'! (i4 ll '\.illO~c>dl 11 J11t>J1>J.Jillllll i(J NH{ JO~ 

F!-f()~() 04/ I 0/02 ~ 00 00 PM 86- ~0-(J " '\1tro;,o<l1rllenyla111mc iO p~/J ~RC 'JO~ 

EITO~O 04110/02 5 00 00 PM 87-8(1-5 Pcnt<icll lmuphl'IH>I 50 l '-IBCJO~ 

Eff050 U41 IOIO.:: -~ 00:00 PM 85-01-8 Pllc11anllircnc I 0 l _ug/l '\BCJUi5 

EFF050 04/ I 0/02 5 00 00 PM I 08-95-::! Phenol JO NBCJOo 

EFF050 0411 0/0 2 'i.00 00 PM 129-00-0 Pyr<'1K I U :\!KJOS 

EFF050 04/10/02 5 00 00 PM 57-12-5 Cyanide. Tnul 10 l" µg/I :\BCJOb 

EFF051 04/l 0/02 4:40:00PM E-10242 Salinity 2 u ppt NBCJ08 

EFFOSI 04/l0/02 4:40:00 PM 7429-90-5 Aluminum 6400 µg/I NBCJ08 

EFFOSI 04110/02 4:40:00 PM 7440-36-0 Antimony 3.9 u µg/l NBCJ08 

EFF05l 04110102 4:40:00 PM 7440-38-2 Arsenic 3.9 UJ 11g/l NBCJ08 

EFF051 04/10/02 4:40:00 PM 7440-39-3 Barium 49 µg/l NBCJ08 

EFP051 04110/02 4:40:00PM 7440-41-7 Beryllium 0.14 J µg/I NBCJ08 

EFF05l 04/10/02 4:40:00PM 7440-43~9 Cadmium 0.6 u µg/l NBCJ08 

EFF051 04/J0/02 4:40:00 PM 7440-70-2 Calcium 45000 µ.gll NBCJOS 

EFF051 04/10/02 4:40:00 PM 7440-47-3 Chromium 26 µg/I NBCJOS 

EFF051 04/10/02 4:40:00 PM 7440-48-4 Cobalt 1.8 J µg/l NBCJ08 

EFF05l 04/10/02 4:40:00 PM 7440-50-8 Copper 370 µg/l NBCJ08 

EFF051 04/.10/02 4:40:00 PM 7439-89-6 Iron 4300 µg/l NBCJ08 

EFF05l 04110/02 4:40:00PM 7439~92~1 Lead 35 µg11 NBCJ08 

EFF051 04/10/02 4:40:00 PM 7439-95-4 Magnesium 2100 µgll NBCJ08 

EFF051 04110/02 4:40:00 PM 7439-96-5 Manganese 60 µg/l NBCJ08 

EFF05l 04/10/02 440:00PM 7440-02-0 Nickel 9.3 J µgll NBCJ08 

EFF051 04/I0/02 4:40:00PM 7440-09-7 Potassium 1700 ~1g/l NBCJ08 

EFF05l 04110102' 4:40:00PM 7782-49-2 Selenium 3.3 u µgll NBCJ08 

EFF051 04110102 4:40:00 PM 7440-22-4 Silver 0.53 J µg/I NBCJ08 

EFF051 04110/02 4:40:00PM 7440-23-5 Sodium 2700 µg/l NBCJ08 

EFF051 04110101 4:40:00 PM 7440-28-0 Thallium 5.1 UJ µg/I NBCJ08 



Storm Water Effluent Analytirnl Data for the Cooper River 

SAMPLE rn DATE SAMPLED TIME SAMPLED CAS NUMBER COMPOUND NAME RESULT VALIDATION QUALIFIER UNITS SDG ~lJMBF:R 

EFF05l 04110102 4:40:00PM 7440-31-5 Tin 5 J µg/l NBCJ08 

EFF051 04/10/02 4:40:00PM 7440-62-2 Vanadium 43 ~1g/l NBCJ08 

04/l0/02 4:40:00PM 7440-66-6 Zinc 170 J µg/l NBCJ08 

EFF051 04/10/02 4:40:00PM 7439-97-6 Mercury 0 .. 1 u µg/I NBCJ08 

EFF051 04/10/02 4:40:00 PM 72-54-8 4,4'-DDD O.l UJ µg/I NBCJ08 

EFFOSl 04/10/02 4:40:00 PM 4,4'-DDE O.l UJ µgfl NBCJ08 

EFFOSl 04/10/02 4:40:00 PM 50-29-3 4,4'-DDT O.l UJ µg/I NBCJ08 

EFF051 04/10/02 4:40:00 PM 309-00-2 Aldrin 0.05 UJ µg/l NBCJ08 

ErFO:il 04/10/02 4:40:00 PM 319-84-6 alpha-BBC 0.05 UJ µg/l NBCJ08 

ErF051 04/10/02 4:40:00 PM 5103-71-9 alpha-Chlordane 0.05 UJ µgfl NBCJ08 

EFF05l 04/10/02 4:40:00 PM 319-85-7 bcta-BHC 0.05 UJ µg/l NBCJ08 

EFF051 04/10/02 4:40:00 PM 57-74-9 Chlordane (technical) 0.5 UJ NBCJ08 

EFF051 04/10/02 4:40:00PM 319-86-8 delta-BHC 0.05 UJ NBCJ08 

EFF05l 04/10/02 4:40:00 PM 60-57-1 Dieldrin ().i UJ NBCJ08 

EFF051 04/10/02 4:40:00PM 959-98-8 Endosulfan I 0.05 UJ µg/l NBCJ08 

EFF05l 04/10/02 4:40:00 PM 33213-65-9 Endosulfan II 0.1 UJ µg/I NBCJ08 

EFF05l 04110/02 4:40:00 PM 1031-07-8 Endosulfan sulfate 0.1 lJJ µg/I NBCJ08 

EFF051 04/10/02 4:40:00 PM 72-20-8 Endrin 0:1 UJ µg/l NBCJ08 

EFF051 04/10/02 4:40:00PM 7421-93-4 Endrin aldehyde O.J UJ NBCJ08 

EFF051 04/10/02 4:40:00 PM 53494-70-5 Endrin ketone O.l UJ ~lg/I NBCJ08 

EFF051 04/10/02 4:40:00 PM 58-89-9 gamrna-BHC (Lindane) 0.05 UJ µg/I NBCJ08 

EFF051 04/10/02 4:40:00 PM s 103-74-2 gamma-Chlordane 0.05 UJ µg/I NBCJ08 

EFF051 04/10/02 4:40:00 PM 76-44-8 Heptachlor 0.05 UJ µg/I NBCJ08 

EFF051 04/10/02 4:40:00PM 1024-57-3 Heptachlor epoxide 0.05 UJ µgfl NBCJ08 

EFFOSl 04110/02 4:40:00PM 72-43-5 Methoxychlor 0.5 UJ µg/l NBCJ08 

EFFOSI 04/10/02 4:40:00 PM 8001-35-2 Toxaphe.ne s UJ µg/l NBCJ08 

EFFOSl 04110102 4:40:00PM 12674-.11-2 Aroclor-1016 llJ ~lg/I NBCJ08 

EFF05l 04/10/02 4:40:00 PM 11104-28-2 Aioclor-1221 2 VJ µg/I NBCJ08 

EFF051 04/10/02 4:40:00PM 11141"16-5 Aroclor-1232 UJ µgfl NBCJ08 

EFF05J 04110!02 4:40:00 PM 53469c2J-9 Aroclor-1242 · l UJ µg/I NBCJ08 

EFF051 04/10/02 4:40:00 PM 12672-29-6 Aroclor-1248 UJ µg/I NBCJ08 

EFF051 04110102 4:40:00PM 11097-69-1 Aroclor-1254 UJ µg/I NBCJ08 

EFF051 04/J0/02 4:40:00PM 11096-82-5 Aroc tor-1260 UJ µg/l NBCJOS 

EFF051 04/10/02 4:40:00PM 120-82-l 1,2,4-Trichlorobenzene IO u J!g/1 NBCJ08 

EFF05l 04/10/02 4:40:00PM 95·50-1 1,2-Dichlorobcnzcnc 10 u µg/l NBCJOS 

EFF05l 04110102 4:40:00 PM 541-73-1 l ,3-Dichlorobcnzcne 10 u µg/I NBCJ08 

EFF051 04/10/02 4:40:00 PM 106-46~7 1.4-Dichlorobenzene IO u µg/I NBCJ08 

2,2'-0xybis( 1-chloropropane) 
EFF051 04/10/02 4:40:00 PM 108-60-1 [bis(2-Chloroisopropyl)ctherl IO u µg/l NBCJOS 



Stonn Waler Efnuent Analytical Data for lhc Cooper River 

SAMPLE lD DATE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT Y ALIDA TION QUA LIFTER UNlTS SDG NUMBER 

EFF051 04/10/02 4:40:00 PM 95-95-4 2,4,5-Trich lorophenol 10 u µg/l NBCJ08 
EFF051 04/10/02 4:40:00 PM 88~06-2 2,4,6~ Trichlornphenol 10 u µg/1 NBCJ08 

EFF05! 04/10/02 4:40:00PM 120-83-2 2,4-.Dichlorophenol 1.0 u ~lg/I NBCJ08 

EFF051 04110102 4:40:00PM 105~67-9 2;4~Dimethylphenol 10 u µgll NBCJ08 
EFF051 {14/ 10/02 4:40:00 PM 51-28-5 2;4-Dinitrophenol 50 u µgll NBCJ08 

EFF051 04110102 4:40:00PM 121-14-2 2,4-Dinitrotoluene J{l u µg/I NBCJ08 

04/10/02 4:40:00PM 606-20-2 2,6-Dinitrntoluene IO u µg/l NBCJ08 
EFF051 04/10/02 4:40:00 PM 91-58-7 2-Chloronaphthalene 10 u µg/I NBCJ08 
EFFOSI 04110102 4:40:00PM 95-57-8 2-Chlorophcnol 10 u µg/l NBCJ08 
EPF051 04110102 4:40:00 PM 534-52-1 2-Methyl-4.6-dinitrophenol 50 u µg/l NBCJ08 

EFF051 04/10/02 4:40:00 PM 91-57-6 2-Methylnaphthalene 10 lJ µg/l NBCJ08 
EFF051 04/10/02 4:40:00PM 95-48-7 2-Methylphenol (o-Cresol) 10 u pg/1 NBCJOS 
EFFOSI 04/l0/02 4:40:00 PM 88-74-4 2-Nilroaniline 50 u ~tg/l NBCJOS 
EFF051 04/10/02 4:40:00 PM 88-75-5 2-Nitrophcnol 10 u pg/l NBCJ08 

3&4-Methylphenol (m&p-
EFFOSI 04/J0/02 4:40:00 PM 106-44-5 cresol) 10 u ~tg/l NBCJ08 
EFF05J 04/10/02 4:40:00PM 91-94-1 3 ,3'-Dichl orobenzidi ne 20 u ~lg/I NBCJ08 
EFF051 04/10/02 4:40:00 PM 99-09-2 3-Nitroaniline 50 lJ pg/I NBCJ08 
EFF051 04110/02 4:40:00 PM 101-55-3 4-Bromophenylphenyl ether 10 u µgll NBCJ08 
EFF051 04/10/02 4:40:00 PM 59-50-7 4-Chloro-3-methylphenol 10 c µg/l NBCJ08 
EFF051 04110102 4:40:00 PM 106-47-8 4-Chloroaniline 20 u µg/l NBCJ08 
EFF051 04/10/02 4:40:00PM 7005-72-3 4-Chlorophenylphenyl ether 10 u µg/l NBCJ08 
EFF051 04110102 4:40:00 PM 100-01-6 4-Nitroani line 50 u ~tg/I NBCJ08 
EPF05l 04/10/02 4:40:00PM 100-02-7 4-Nitrophenol 50 u µgll NBCJ08 
EFF051 04/10102 4:40:00 PM Acenaphthene IQ u µg/l NBCJOS 
EFF051 04/10/02 4:40:00PM 208~96-8 Acenaphthylene 10 u µgll NBCJ08 
EFF051 04/10/02 4:40:00 PM 120-12:7 Anthracene 10 u µgll NB CJ OS 
EFF051 04/10/02 4:40:00 PM Benzo(a)anthracene 10 u ,ug/I NBCJ08 
EFF051 04110102 4:40:00PM 50-32-8 Benzo( a )pyrene 10 u ).lg/I NBCJ08 
EFF051 04/10/02 4:40:00 PM 205-99-2 Benzo(b )fluoramhene 10 u µgll NBCJ08 
EFF051 04/10/02 4:40:00PM 191-24-2 Benzo(g,h, i)perylene 10 u pg/I NBCJ08 
EFF051 04/10/02 4:40:00 PM 207-08-9 Bcrrzo(k) fluoranthene 10 u pg/I NBCJ08 
EFF051 04/10/02 4:40:00 PM 111~91-1 bis(2-Chloroethoxy)methane 10 u pg/I NBCJ08 
EFF051 04/10/02 4:40:00PM 111-44-4 bis(2-Chloroethyl)ether 10 u µg!I NBCJ08 
EFF051 04110102 4:40:00 PM 117-81-7 bi s(2-Etbylhexyl)phthalatc 10 u pg/I NBCJ08 
EFF051 04110/02 4:40:00 PM 85-68-7 Butylbenzylphthalate 10 u µg/I NBCJ08 
EFF051 04110102 4:40:00 PM 86-74-8 Carbazole 10 u 11gfl NBCJ08 
EFF051 04/10/02 4:40:00PM 218-01-9 Chrysene 10 lJ µg/I NBCJOS 
EPFOSI 04/10/02 4:40:00PM 53-70-3 Dibenzo( a.h ):in th racene 10 u pg/I NBCJ08 



Storm Water Effluent AnaI~·tical Data for lhe Cooper River 

SAMPLE ID DATE SAMPLED TIME SAMPLED CAS '.\"UMHER 

EFFOSl 

EFFOSl 

EFFOSI 

EFF051 

EFF05l 

EFF051 

EFF051 

EFF051 

EFF051 

EFF051 

EFF051 

EFF05l 

EFF051 

EFF051 

EFF051 

EFF051 

EFFOSI 

EFF051 

EFFOSI 

EFFOSI 

EFF051 

Fff05::' 

EFF052 

EFFO:'i2 

Eff052 

EFF052 

EFF052 

EffO'i2 

EFF052 

EFF052 

EFF052 

EFF052 

EFF052 

EFF052 

EFF052 

EFFO'i2 

EFF052 

EffO'i:.' 

04/10/02 

04110/02 

04/10/02 

04/10/02 

04/10/02 

04/10/02 

04/10/02 

04/10/02 

04/J0/02 

04/10/02 

04/10/02 

04/10/02 

04/10102 

04/J0/02 

04110102 

04/10/02 

04110102 

04110/02 

04110102 

04110102 

04/10/02 

04110102 

0711 I !02 

07/11/02 

07/ 1 l/02 

07/ll/02 

07/11/02 

07/IJ/02 

07/11/02 

07/11/02 

0711 J/02 

07111102 

07/11102 

07/l l/02 

07/11/02 

07/1 l/02 

071l1/02 

07/11/02 

()7!f1i0~ 

4:40:00PM 

4:40:00 PM 

4:40:00PM 

4:40:00PM 

4:40:00 PM 

4:40:00 PM 

4:40:00 PM 

4:40:00 PM 

4:40:00 PM 

4:40:00 PM 

4:40:00 PM 

4:40:00 PM 

4:40:00 PM 

4:40:00 PM 

4:40:00PM 

4:40:00PM 

4:40:00 PM 

4:40:00PM 

4:40:00 PM 

4:40:00 PM 

4:40:00PM 

4:40:00 PM 

-L'i I :00 P\1 

4:5l:OOPM 

4 51 :00 PM 

4:5!:00 PM 

4:5 l :00 P\1 

4:51:00 PM 

4:51:00 PM 

451:00 PM 

451:00 PM 

4:51:00 PM 

-t51:00 PM 

451:00PM 

45l:OOPM 

4:5 I :00 P\1 

4:51 :00 P\1 

4 :'i I 00 P\1 

4 'i I 00 P\1 

132-64-9 

84-66~2 

131-IJ-3 

84-74-2 

ll 7-84-0 

206-44-0 

86-73-7 

118-74-1 

87-68-3 

77-47-4 

67-72-1 

193-39-5 

78-59- l 

91-20-3 

98-95-3 

621-64-7 

86-30-6 

87-86-5 

85-01-8 

108-95-2 

129-00-0 

57-12-5 

F 10242 

7429-90-5 

7440-36-0 

7.:J.40-38-2 

7440-39-3 

7440-41-7 

7440 43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-(i 

7439-92-1 

7-U9-95-4 

7439-96-5 

7440-02-0 

""-i-1-0 09 ' 

COMPOCNJ) NAME 

Dibenzofuran 

Diethylphthalate 

Dfmethylphthalate 

Di-n-butylphthalate 

Di~n-octyl phthalate 

Fluoranthene 

Fluorene 

Hexachloroben1:ene 

Hexachlorobutadiene 

Hexachlorocyclopentadicnc 

Hexachlorocthane 

lndeno( 1,2,J-cd)pyrene 

lsophorone 

Naphthalene 

Nitrobcnzene 

n-Nitrosodi-n-propylaminc 

N-Nitrosodiphei1ylamine 

Pentachlorophenol 

Phenanthrene 

Phenol 

Pyrene 

Cyanide. Total 

Sal mil) 

Aluminum 

Antimuny 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Cuppcr 

Iron 
Lead 

Magnesium 

Nickel 

Pola'.'>~Jurr1 

RESULT VALinATION QCALIFIER UNITS SDG NUMBER 

l 0 U µg/l NBCJ08 

10 U µg/l NBCJ08 

LO 

10 

10 

lO 
IO 
10 

JO 

10 

10 

10 

1 () 

10 

JO 

10 

10 

50 

10 
JO 

10 

10 

4700 

3.9 

3.9 

20 

0. 18 

0.6 

16000 

11 

0.72 
29 

2:100 

8 
I 000 

u 
u 
u 
u 
u 
u 
l' 

u 
u 
u 
u 
u 
lJ 

u 
u 
u 
u 
lJ 

u 
u 
l 

u 
u 
J 

J 
u 

µg/l 

!lgll 
µgll 

µg/I 

µg/l 

µg/l 

µg/l 

µg/l 

µg/l 

µg/I 

µg/l 

µgll 

µg/l 

µg/I 

µgll 

µg/l 

µgll 

µg/l 

µg/l 

µg/l 

ppl 

~tg/l 

µg/l 

~1g/I 

µg/l 

µ)!/l 

~1g/l 

µg/l 

pg/l 

pg/I 

pg/I 

µg/l 

NBCJ08 

'NBCJ08 

NBCJ08 

NBCJ08 

NBCJ08 

NBCJ08 

NBCJ08 

NBCI08 

NBCJOS 

NBCIOS 

NBCJ08 

NBCJ08 

NBCJ08 

NBCJ08 

NBCJ08 

NBCJ08 

NBCJOS 

NBCJ08 

NBCJ08 

NBCJ08 

NHCJl2 

Nl3CJ J 2 

NBCJ12 

NBCJl:'. 

>IBCJ 12 

NBCJl2 

NFICJ 12 

'.\BCJl2 

NBCJJ:'. 

NHCJI:'. 

NHCJI:'. 

'.\13CJl2 

>IBCJJ:'. 

NBC! 12 

NHCJ 12 

NBC.I 12 

'\nCI i'..' 



Storm Water Eflluent Analytical Data l'or the Cooper River 

SAMPLE ID DATE SAMPLED TIME SAMPLED CAS NlJMimR 

EFF052 

EFF052 

EFF052 

EFF052 

Eff052 

EFF052 

l:.H0)2 

l.IHF:' 

I !·HI'-' 

f'FF0'\2 

I HO'' 

ll+(l:i2 

H+:o-;2 

F.IT0.52 

FfT052 

EfFO"<' 

El-F052 

EFF0'2 

LFHl52 

FFF052 

Eff052 

EFF052 

El-'FO"i2 

EFF0'.12 

EFFO"i2 

EFFO"i2 

EFr052 

EFF052 

EFFO:'i2 

FFF052 

EFF052 

EFF052 

EFl-'052 

EfF052 

FFHJ."2 

EFF052 

EFF052 
fTffVi, 

0711 1/02 

0711 I /02 

07111102 

07/l l/02 

07/1 J/02 

07/11/02 

07/11/02 

1171 I 1!02 

11': 1 uo_· 
I)-· I li02 

071! 1102 

i Ii()~ 

()7/11/02 

07/1 J/02 

07111102 

0711 l /02 

07 /I I /02 

07/11/02 

07/11/02 

07/11/02 

07/11/02 

07/J 1/02 

07/J l/02 

07 II l 102 

07/11/02 

07/1 I /02 

07111/02 

0711 l/02 

07/l I /02 

07/11/02 

07/l l/02 

07/l l/02 

07/l l/02 

07/11/02 

07 /I I /02 

07/11/02 

07111/02 

07111 /0:.' 

O~'illiO~ 

4:51 :00 PM 

4:51 :00 PM 

4:51:00 PM 

4:51 :00 PM 

4:51:00 PM 

4 51 :00 PM 

4'100 PM 

.+ ~I UO 1'~1 

+ ' I IJO l'\1 

-l 'I 00 PM 

4 'I 00 PM 

4 5 I 00 l'\1 

4.51 :00 P\1 

451 00 P\1 

4 5 I 00 PM 

4 51 :00 PM 

-Li I :00 PM 

4:51 00 PM 

4 'i I 00 PM 

4.51 00 PM 

4 51:00 PM 

4 51:00 PM 
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4:51 :00 P:VI 
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4 51 00 PM 

4 51 :00 PM 

4:5 I :00 PM 

4 5J 00 P\1 

4 5 I 00 PM 

4: 5 I :00 PM 

4:51 :00 PM 

4 5 I 00 P\1 

7782-49-2 

7440-22-4 

7 440-23-5 

7440 28-0 

7440-31-5 

7440-62-2 

7 440-<J6-(i 

4 \'!-').' ·(1 

•. ~4 :' 

~() .. 2<). ' 

'.()() .()() 

; 19-846 

'il03-71-9 

; 19-K'i-' 

57-74-'J 

_\ 19-86-8 

60-'17-1 

959-98-8 

1o:i1-07-8 

72-20-S 

14.21-93-4 

'i3494 70 5 

58-89-9 

5103-74-2 

76-44-8 

I 024-57-3 

72-43-5 

8001-35-2 

12674-11-2 

11104-28-2 

I 1141-16-5 

"469-21-9 

12672-29-6 

11097-69-1 

11096-82 ' 

120-82-1 

q 5 5(). I 

COMPOl:ND NAME 

Selenium 

Silver 

Sodium 

Thallium 

Tin 

Vacadiurn 

Z111c 

\kil'iH\ 

4.4 -I )J)I) 

4.4 DDL. 

4.4 DDI 

\id1 Ill 

alpha-Bl [( 

dlpha-Chlordanc 

hl'la-BHC 

Chlordane (lcchrncal i 

delta-BJ IC 

Dicldrin 

Endosu I frm I 

EnJo.,ul Ian 11 

Endo~ul f;m 'ul fate 

Endnn 

Endrin aldehyde 

1-:ndrin kl'lonc 

garrnua-l3HC (Lindancl 

gamma-Chlordane 

Hertachlor 

I lept:.ichlor cpoxide 

Mcthoxychlor 

Tnxaphene 

Aroclor-1016 

Arnclor-1221 

Arodor-12:\2 

/\rodor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor- 1260 

. 2.4-Trichlorohcnzenc 

! ~ D1chlnrohcn1c11c 

RESULT VALIDATION Ql:ALIFIER CNITS SDG NVMHER 

:u C µg/I NBCJ 12 

05 L µg/I l\BCJl2 

2700 µg!I NBCJ12 

5.1 l pg/I NBCJl2 

4.5 l µg/I NBCJ 12 
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l 'R 

l_: 
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pt:/I 

µg/I 

µg/l 
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µg/I 
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µg/1 
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µg!l 
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µg!I 
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'\BC.I I 2 
'\ IH JI_; 
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NBCJI' 
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NBC.It:' 

NBCJ l ~ 
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NBCfl-. 

NBCJ 12 
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Nl3CJ l 2 
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Storm \Valer Ef'l1uent Analytical Data for the Cooper River 

SAMPLE ID DA TE SAMPLED TIME SAMPLED CAS l\T,\IBER COMPOt::'.\'D NAME RESU/f VALIDATION QUALIFIER UNITS SDC~NUMBER 

EFF052 07 /] 1/02 -l::'\1:00 PM 541-71-1 I J-Dichloroben;ccnc 10 u pg/l NBC.I 12 

EFF052 07111/02 -L51:00 P\1 106-46-7 1.4-Dichlorohcnzcne JO u pg/I Nl3CJ 12 

2,2'-0xyhis( 1-chloropropane I 
EFF052 07111/02 4'il:OOP\1 108-60-1 [bisC-Chloroi~opropyl Jetherl 10 u µg:/l NBCJl2 

EFF052 07 I J l /02 4'.'iJ:OOPM 95-9)-4 2.4.5-Trichlororhenol 10 u µg/J l"BCJl2 

EFF052 07111/02 4.5100 PM 88-06-2 2.4.6-Trich lornrhenol :o L pg/I NBCJl,., 

ITF052 07/11/0.:' -L'i 100 Pt'v1 120-8'.\-.:' 2.4-Dichlororhent>l 10 l p)Cfl NBCI I 0 

1-_r•F1h:' 11' i I I /IJ_' + 'I uo f'M I()~ -<1 ~ 'i :: .4!Jt 111Llhv I phctll >i 111 ll L" i N[WJI 

UHL~~ t I' I ! ! ill_' 4 .;; l 00 P\1 'I .2h ' ~A- l>1111!rnplwtl\ 1i 'i I <1l2 i ';IH Ii 

LI IU~..' ()"1 I I IU2 4 UO PM 121 14..: _'._4-[)1111\: <litllllc'lll' 111 l1g/. 'd-l( JI 

HHJ~2 07 II li02 +'ll.OOPM (J(J(1- 20- .2 2.(1- Drn1trolnluc·1ll' I 0 ~tg/I '- IH'.11 
1 1 ro_~_, IJ:IL + l 00 P!\-1 'II .~~ - ( 'h[ur,Hiaphlllaic'IH' ;il ~ l '.:.'.. ! '\B(JI' 

t:FFO'i2 07/1 I /i)2 4:; l 00 PM 9'-'i7-1' 2-( 'hlorophenol 10 pg/I \BCJ I' 

EFFO'--' 07/1 I /O:.' 4 5 I 00 P\1 'i34-52 l ..:-\1ethyJ-4.6-u11111rnphc11ol )() µg./I '\B<J 12 

EFFO'i.:' ff'/ I I /02 4.'il 00 PM l) l-'-'7-6 ..'-Methyl nap:llhalenc' 10 pg/i \BU 12 

EFF052 0?/11/IJ:::' 4.5lOOPM 95-48-7 2-Mcthylphcnol 10-Crc~oJJ 10 pg/I !\:BC.I I' 

fTHJ:'i2 07111/02 4 5 l 00 P\1 88 74-4 2-Nllroamlinc '0 I' p_!C/I NBCIJ2 

FFF052 ()7 fl 1/0.:' 4 'i I 00 P\1 88 7'i-.~ :::'-Nllrophcnol 10 P.l.!/I NflC J 12 

'&4 Metl1ylphenoi 1111&p-
EFF0'\2 ()7111/02 4.) I 00 P\1 J06-44-:" 1._TC,OIJ 10 l .\IBUl2 

EFF05:::' 07/1 J/02 4:5 l 00 P\1 91-94-1 3 .3 '-Diehl orohen1:id11H: 20 l pg/I .'-JBCJ 12 

EFH152 07111/02 4.:'il 00 PM 99-09-2 J-N1troaml1nc 50 l. pg/I \ BCJ 12 

Eff052 0711 I /02 4:)1 00 PM 101-55-~ 4-Bmmophcnylphcnyl clht:r JO l Nl1CJl2 

EFF052 07 /11/0__l 4 51 :00 P'.\1 59-50-7 4-Chloro-3-me:hyJpl1e110! 10 l_I NBCJ 12 

EFF0'\2 07/1 J/02 4:51:00 PM 106-47-8 4-Chloroanilinc 20 u ,.1g/I NBCJ 12 

EFF052 07111/02 4:51 :00 PM 7005-72-3 4-Chlorophcnylphcnyl ether JO lJ pg/l NBCJJ2 

EFF052 07111/02 4 51 :00 P'.\1 100-01-6 4-l"itroaniline 50 u µg/l NBCJJ2 

EFP052 07 / J J/02 4:5 l:OO PM 100-02-7 4-N ilrophcno I 50 u pg/I NBCJl2 

EFF052 07/11/02 4:51:00 PM 83-32-9 Accnaphthcnc 10 u µg/l NBCJ 12 

EFP052 07/J l/02 4:51:00 PM 208-96-8 Acen;JphthyJcne 10 L' µg/I NBCJl2 

EFF052 07/11/02 4:)1:00 PM 120-12-7 /\nthraccne lO u pg/I NBCJ 12 

EPF052 07111/02 451.00 PM )6-55-' Bc111:o(a )amhracenc 10 u NBCJ 12 

EFl"052 07111/02 4:51 00 PM 50-32-8 Benzo(a)pyn.:nc 10 l' µg/l NBCJl2 

EFf052 07111/02 4:51 00 PM 205-99-2 Bcn1:0( h lf1uoranthenc JO l' NBC:J 12 

EFF052 07111102 4:51 00 PM 191-24-2 Bcnzor g.h.i Jperylenc 10 LI µg/1 NBC.112 

EFF052 07111/02 4:51 00 PM 207-08-9 Benzo( k )11 uoranthenc I 0 u pg/I NBC.I 12 

EFF052 (l7/ I I 102 4 :'il:OO PM JI !-91 I hi '12-Chlorncthoxy )melhan(· 10 [! NBCJ 12 

FFF052 ()7/11/0~ 4 51 00 PM 111-444 bis< 2-Chloroelhyl )l'lher JO l i pg/I :\BCJ 12 

EFFO'' (J7/I Ji()' 4 'I 00 Pl\-1 11 SI ~ 

h1~1 2-Ethyllwxvl iph~halatc· I 0 Ll L!/I '\BCJ I~ 



Storm Water Erfluent Analytical Data for the Cooper River 

SAMPLE ID DATE SAMPLED TIME SAMPLED CAS NL"MBER 

EFf052 

EFI'052 

EFF052 

EFF052 

EFF052 

EFFO'i2 

ITl·O'i' 

ITFO'i.:' 

l:ITO-).:' 

b FFO":' 
EFFO'i_1 

l·ITO'i' 

IJ'FO'i2 

r'.FI'O'i.:' 

EFF05'.' 

EFl-'0.52 

EH-'0_52 

l'.l;F052 

f'.l"F0'.12 

Ff!Ti5~ 

EFF052 

EFl-052 

1-cH-052 

EFF052 

EFFO'i2 

EH-052 

EFF053 

EFF053 

EFF053 

EFF053 

EFF053 

EFF053 

EFF053 

EFF053 

Eff053 

EFF053 

EFF053 

EFF053 

EFF053 

07111/02 

07/11/02 

07111102 

07 I I I /02 

07/11/02 

0711 I 102 

07 I I I/() 1 

(f'll 111(' 

() 7 /11/()~ 

0 7 11 I !I)_:' 

0'7/ll/O= 

fl7/ I 110.:' 

()7/1 I/().:' 

0711 I 102 

0711 I 10::' 

0711 I /02 

0711 I /02 

07/11/G:J 

0711 I /O::' 

()7/11/02 

07111102 

07/I 1/02 

0711 I /02 

07111102 

07 /I I /O'.' 

07111/02 

07/11/02 

07/11/02 

07/11 /02 

07111102 

07111102 

07/11/02 

07111102 

07/11/02 

07/11/02 

07/11/02 

07/11102 

07111/02 

07111102 

4:51 :00 PM 

4:51 :00 PM 

4:51 :00 PM 

4:51 00 PM 

4:51 :00 PM 

4 51 :00 PM 

-Vi I 00 PM 

~ 'i I 00 l'\1 

-+ 'i I 00 l'\1 

-+ ' I 00 P\1 

1 ~ 1 ·on P\1 

-+ 'i I 00 P\1 

-+ :1 I 00 l'\1 

45 I 00 l'\1 

4 'i I 00 P\1 

4:5 I :00 P\1 

4 51 :00 PM 

4'i1 :00 PM 

4 'i I 00 PM 

-+ 'i I 00 l'\1 

4:51 :00 PM 

4 'i I 00 P\1 

4 51 00 PM 

4:51:00 PM 

4:.'i I :00 PM 

4:.'i 1:00 PM 

4:48:00PM 

4:48:00PM 

4:48:00PM 

4:48:00 PM 

4:48:00 PM 

4:48:00PM 

4:48:00PM 

4:48:00PM 

4:48:00 PM 

4:48:00 PM 

4:48:00 PM 

4:48:00 PM 

4:48:00 PM 

8'i-(18- 7 

86- 74-8 

218-01-9 

53-70-3 

132-64-9 

84-66-2 

l:'\1-1 ,_, 

'\-+ -4 1 

I 1- i-14-11 

20h--4-+-0 

8(1 -;: '· ' 

11 :'\ 74 I 

81-68 ; 

'7-41--+ 

67- 7'.'-1 

19:1-:'19-5 

78-59-1 

91-20-:'i 

98-95-_\ 

(121 (i4 ' 

i-1(1-J0-(1 

S7-86-~ 

8501-t) 

108-95-2 

129-00-0 

57-12-5 

E-10242 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70-2 

7440-47-3 

7440-48-4 

7440-50-8 

7439-89-6 

7439-92-1 

COMPOUND NAME 

Butylhenzyl phthalate 

Carhawle 

Chry~ene 

[)j henzo( a,h )anthraccnc 

Dihcnzofuran 

Dicthylphthalatc 

[)!methyl phthalat<: 

()1 11-hul\ lph1halc111 

1)1 [)-()('i\l[lhlh;1l:iil' 

Fl1111r;111ili1·111· 

Hc\al'i1l1>r< 1hc111c11<' 

11c,achlnmhutaJ1('.llC 

I k\achlrmiL'Yl'IOJlclliaJ1c·11t· 

l il''<1chloroclha11c 

lnJcno( 1.2.3-L'd lpyrrnc 

lsophoronc 

N aphthalcnc 

N1troh.:111e11c 

,, '.1110<.,0J1-11-prop\la1n111c· 

,'.-'J it1w,0J i phc n y I am i Ile' 

P1·n1 achlororlKrH il 

Phcnanthrcnc 

Phenol 

Pyrcm' 

Cyanide. Total 

Salinity 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Iron 
Lead 

RESULT VALIDATIO:\' QUALIFIEH UNITS SDG NUMBER 

JO l µg/l NBC.112 

l 0 C ~1g/I NI3CJ 12 

I 0 LI µg/I NI3CJ 12 

10 LI µg/l NBCJl2 

10 L pg/I NBCJl2 

10 L. pg/l NBCJl2 

!O 
!II 

I (I 

10 

I () 

I() 

I 0 

JO 

10 

IO 

10 

IO 

10 

10 

so 
10 

JO 

IO 

10 

2 

13000 

3.9 

3.9 

53 

0.36 

0.6 

36000 

26 

3 

22 

6500 

17 

l 

!' 
{. 

l_l 

ll 

[I 

l' 

l 
{ 

L 

l: 

L 

u 
u 

u 
u 
J 

J 

u 

J 

pg/I 

u~/l 

ti !'II 

µ1211 

pg/I 

pg/I 

pg/I 

pg/I 

pg-/1 

~1g/l 

fl .l'./I 

pg/I 

pg/l 

pg/I 

µg/l 

pg/\ 

µg/l 

ppt 

µg/I 

µgll 

µgll 

µg/l 

µg/l 

µg/I 

µg/l 

µgll 

µg/I 

µg/I 

,ugll 

µg/l 

NBCJ I! 

'JBCJ I' 

'HWJ I~ 

'\;HCJI:' 

'\BCJ 12 

'\flCll' 

'. BCJ I:' 

\'BCJ I 2 

!\BC.I 12 

!\ HCJ I 2 

l'\BCJ 12 

N 13C J 12 

NBCJ 12 

'\JB\JI:' 

NBCJ 12 

'JBCJ 12 

'JBCJ 12 

NBCJ12 

NBCJl2 

NBCl12 

NBCJ12 

NBCJJ2 

NBCJ12 

NBCJ12 

NBCJ12 

NBCJ12 

NBCJ12 

NBCJ12 

NBCJ12 

NBCJl2 

NBCJ12 

NBCJI2 

NBCJI2 



Storm Water Ef'lluent Analytical Data for the Cooper River 

SAMPLE ID DA TE SAMPLED TIME SAMPLED CAS NUMBER COMPOUND l'.'AME RESULT VALmATION QUALIFIER Ul\'ITS SDG NUMBER 

EFF053 07/ll/02 4:48:00 PM 7439c95_4 Magnesium 2100 µg/l KBCJl2 

EFF053 .. 07/ l l/02 4:48:00PM 7439-96-5 Manganese 98 µg/l NBCJl2 

EFF053 07/l l/02 4:48:00PM 7440-02-0 Nickel IO J µg/I . NBCH2 
EFF053 . 07111/02 4:48:00 PM 7440-09-7 Potassium 2700 µg/I NBCJ12 
EFF053 • 07/11/02 4:48:00 PM 7782-49-2 Selenium 8.3 u µg/I NBCJ12 

EFF053 07111/02 4:48:00 PM 7440-22-4 Silver 0.5 u µg/1 NBCJl2 

EFF053 07111102 4:48:00 PM 7440-23-5 Sodium 3300 µg/l NBCJ12 
EFF053 07/ll/02 4:48:00 PM 7440-28-0 Thallium 5.l u µg/1 NBCJ!2 

EFF053 07/11/02 4:48:00 PM 7440-31-5 Tin 4.5 u µg/l NBCJI2 

EFF053 07111 /02 4:48:00 PM 7440-62-2 Vanadium 48 µg/I NBCJI2 
EFF053 07/l l/02 4:48:00 PM 7440-66-6 Zinc 62 J µg/1 NBCJl2 

EFr053 07/U/02 4:48:00 PM 7439-97-6 !\1ercury 0.1 u µg/I NBCJl2 

EFF053 07/11 /02 4:48:00 PM 72-54-8 4,4'-DDD 0.1 UR pg/I NBCJ 12 

EFF053 07/11/02 4:48:00 PM 72-55-9 4,4'-DDE 0.1 UR µg/I NBCJI2 
EFF053 07/ll/02 4:48:00 PM 50-29-3 4,4'-DDT 0.1 UR µgll NBCJl2 

EFF053 07111102 4:48:00 PM 309-00-2 Aldrin 0.05 UR µg/l NBCJ12 

EFF053 07/ l l/02 4:48:00 PM 319-84-6 alpha-BHC 0.05 UR µg/I NBCJl2 

EFF053 07/ll/02 4:48:00 PM 5103-71-9 alpha-Chlordane 0.05 UR µgll NBCJl2 

EFF053 07/1 l/02 4:48:00 PM 319-85-7 beta-BHC 0.05 UR µg/l NBC.112 

EFF053 07/11/02 4:48:00 PM 57-74-9 Chlordane (technical) 0.5 UR µg/l NBC.112 

EFF053 07/11/02 4:48:00PM 319-86-8 delta-BHC 0.05 UR µg/I NBC.112 
EFF053 07111/02 4:48'.00 PM 60-57·1 Dicldrin 0.1 UR µg/I NBCJ12 

EFF053 07/11/02 4:48:00 PM 959-98-8 Endosulfan I 0.022 J µg/1 NBCJ12 

EFF053 07/l l/02. 4:48:00 PM 33213-65-9 End(1sulfan II 0.1 UR µg/l NBCJl2 

EFF053 0711 l/02 4:48:00PM 103 l-07-8 Endosulfan sulfate 0.1 UR µg/I NBCJI2 

EFF053 07111102 4:48:00 PM 72-20~8 Endrin 0.1 UR µg/I NBCJl2 

07/11/02 4:48:00PM 7421·93-4 Endri.n aldehyde O. l UR µgll NBCJl2 
EFF053 07111/02 4:48:00PM 53494-70-5 Endrin ketone 0.1 CR· µg/l NBCH2 
EFF053 07/ll/02 4:48:00 PM 58~89-9 gamma-llHC (Lindane) 0.05 UR µg/I NBC112 
EFF053 07/11/02 4:48:00 PM 5103-74-2 gammacChlordane 0.0088 UR µgll NBCJ12 
EFF053 07111/02 4:48:00 PM 76-44-8 Heptachlor 0.013 J µg/l NBCll2 

EFF053 07111/02 4:48:00PM 1024-57-3 Heptachlor epoxide 0.05 UR µg/I NBCJ12 
EFF053 07/11102 4:48:00 PM 72-43-5 Methoxychlor 0.5 UR µg/l NBCJ12 
EFF053 07/11102 4:48:00 PM 8001-35-2 Toxaphenc 5 UR µgll NBCJl2 

EFF053 07/l 1/02 4:48:00PM 12674-11-2 Aroclor-1016 1 UR µgll NBCJ12 
EFF053 07111/02 4:48:00PM 11104-28-2 Aroclor-1221 2 UR µg/1 l\13CJ12 
EFF053 07/ l l/02 4:48:00PM 11141-16-5 Aroclor-1232 UR µg/I . NBCJl2 

EFF053 07/11/02 4:48:00PM 53469-21-9 Aroclor-1242 UR µgll NBCJl2 

EFF053 07/11 /02 4:48:00 PM 12672-29-6 Aroclor- 1248 UR µg/l NBCJ 12 



Storm Water Ellluent Analytical Data for the Cooper River 

SAMPLE ID DATE SAMPLED TIME SAMPLED CASNUMBER COMPOUND NAME RESULT VALIDATION QUALIFIER UNITS SDG '.\lt::VJBER 

EFF053 07/11102 4:48:00 PM 11097-69-1 Aroclor-1254 UR µg/l NBCJ12 
EFF053 07/11/02 4:48:00 PM 11096-82-5 Aroclor-1260 UR µg/l NBCJ12 

EFF053 07/11/02 4:48:00 PM 120-82-1 l ,2,4c Trichlorobenzene 10 u µgll NBCJ12 
EFF053 07/11/02 4:48:00 PM 95-50-1 1,2-Dichlornbenzene 10 u µg/I NBCJi2 

EFF053 07111102 4:48:00 P.\-1 1.3-Dich!orobenl.ene 10 u µg/l NBCJl2 

EFF053 07/11102 4:48:00PM 106-46-7 l .4-Dichlorobenzene 10 u µgit NBCJl2 

2,2'-0xybis( 1-chloropropane) 
EFF053 07/11/02 4:48:00 PM 108-60-1 [bis(2-Chloroisopropyl)ether] 10 c µg/l NBCJ12 

EFF053 07/l l/02 4:48:00PM 95-95-4 2.4,5-Trichlorophenol 10 c µg/l NBCJ12 
EFF053 07111/02 4:48:00 PM 88-06-2 2,4,6-Trichlorophenol IO c µg/I NBCJ 12 

EFF05J 07/11/02 4:48:00 PM 120-83-2 2,4-Dichlorophenol JO c µg/l NBCJl2 
EFF053 07/11/02 4:48:00 PM 105-67-9 2.4-Dimethylphenol 10 lJ µg/l NBCJ12 
EFF053 07111/02 4:48:00 PM 51-28-5 2,4-Dinitrophcnol 50 u µg/l NBCJl2 
EFF053 07111102 4:48:00 PM 121 14-2 2,4-0inilrotoluene 10 u µg/I NBCJ 12 

EFF053 07111102 4:48:00 PM 606-20-2 2.6-Dinitrotoluenc 10 lJ µg/I NBCJl2 

EFF053 07/11 /02 4:48:00 PM 91 2-Chloronaphthalene 10 lJ µg/l NBCJl2 

EFF053 07/11/02 4:48:00 PM 95-57-8 2-Chlorophenol 10 u ~tg/l NBCJJ2 
EFF053 07111102 4:48:00PM 534-52-1 2-Methyl-4,6-dinitropherml 50 u ~lg/l NBCJ12 
EFF053 07111102 4:48:00 PM 91-57-6 2-Methyl naph Lhalene 10 u µg/l NBCJ12 
EFF053 07111102 4:48:00 PM 95-48-7 2-Methylphenol (o-Cresol) 10 u µg/l NBCJ12 

EFF053 07111102 4:48:00 PM 88-74-4 2-Nilroanilinc 50 u µgll NBCJ12 

EFF053 07111/02 4:48:00 PM 88-75-5 2-Nitmphenol 10 u µg/I NBCJ 12 
3&4-Methylphenol lm&p-

EFF053 07/ 11/02 4:48:00 PM 106c44-5 cresol) 10 u µg/1 NBCJ12 

EFF053 07/11/02 4:48:00PM 91-94-1 3.3'-Dichlorobenzidine 20 u µg/l NBCJl2 
EFF053 07111/02 4:48:00 PM 99~09-2 3-N itroani line 50 u µg/l NBCJ12 

EFF053 07111/02 4:48:00PM 101"55-3 4-Broll1ophenylphenyl ether 10 u jlg/l NBCJ12 
EFF053 07/11/02 4:48:00 PM 4-Chloro-3-methylphenol 10 u µg/l NBCJ12 
EFF053 07/11/02 4:48:00 PM lO(j.-47-8 4-Ch!oroaniline 20 lJ µg/l NBCJ12 
EFF053 07/11/02 4:48:00PM 7005.-72-3 4-Chlorophenylphenyl ether 10 u µg/l NBCJl2 

EFF053 07/U/02 4:48:00 PM 100-01-6 4-Nitroaniline 50 u µg/l NBCJ12 
EFF053 07/11/02 4:48:00 PM 100-02-7 4-Nitrnphenol so u µgll NBCJ12 
EFF053 07/11/02 4:48:00 PM Acenaphthene 10 u µg/[ NBCJ12 

EFF053 07111102 4:48:00 PM 208-96-8 Acenaphthylene 10 u µg/l NBCJl2 
EPF053 07111/02 4:48:00 PM Anthracene 10 u µg/l NBCJl2 
EFF053 07111102 4:48:00 PM Benzo(a)anthracene 10 u µg/l NBCJl2 
EFF053 07/11/02 4:48:00 PM 50-32-8 Benzo( a)pyrene 10 u µg/I NBCJl2 
EFF053 07/11/02 4:48:00 PM 205-99-2 Benzo(h )tluoranthcne 10 u µg/l NBCJl2 
EFF053 07/J l/02 4:48:00 PM 191-24-2 Benzo(g.h,i)perylene IO u µg/l NBCJl2 



Storm Water Effluent Analylkal Data for the Cooper River 

SAMPLE ID DATE SAMPLED TIME SAMPLED CAS "N1JMBER 
-·-······ 

EFF053 07/11/02 4:48:()0 PM 207-08-9 

EFF053 

EFF053 

EFF053 

EFF053 

EFF053 

EFF053 

EFF053 

EFF053 

EFF053 

EFF053 

EFF053 

EFF053 

EFF053 

EFF053 

EFF053 

EFF053 

EFF053 

EFF053 

EFF053 

EFF053 

EFF053 

EFF053 

EFF053 

EFF053 

EFF053 

EFF053 

EFF053 

EFF053 

EFF053 

EFF054 

EFF054 

Eff054 

EFl-054 

EFf054 

EH054 

EFF054 

Eff054 

Eff05-+ 

07111/02 

07/l l/02 

07111/02 

07/11102 

07/11/02 

07/11/02 

07/I 1102 

07/11/02 

07111102 

07111102 

07/11/02 

07/11102 

07/ll/02 

07111/02 

07/11/02 

07/l l/02 

07111/02 

07/11/02 

07/11102 

07/1.1/02 

07/11/02 

07111/02 

07111/02 

07/l 1/02 

07/11/02 

07/11/02 

07/11/02 

07/11/02 

07/11/02 

04/10/02 

04/ l 0/02 

04/10/02 

04/ l 0/02 

04/10/02 

04/ l 0/02 

04/ l 0/02 

04/10/02 

04/l 0/02 

4:48:00 PM 

4:48:00 PM 

4:48:00 PM 

4:48:00 PM 

4:48:00 PM 

4:48:00 PM 

4:48:00 PM 

4:48:00 PM 

4:48:00 PM 

4:48:00PM 

4:48:00 PM 

4:48:00PM 

4:48:00 PM 

4:48:00 PM 

4:48:00 PM 

4:48:00 PM 

4:48:00 PM 

4:48:00 PM 

4:48:00 PM 

4:48:00 PM 

4:48:00 PM 

4:48:00 PM 

4:48:00 PM 

4:48:00 PM 

4:48:00 PM 

4:48:00 PM 

4:48:00PM 

4:48:00 PM 

4:48:00 PM 

4:30:00 PM 

4:30 00 PM 

4 3000 P\1 

430 00 PM 

4 30 00 P'.Y1 

-LIO 00 P\1 

4:30 00 PM 

4 30 00 PM 

4 ~.o 00 P\1 

111-91-1 

111-44-4 

117-81-7 

. 85-68-7 

86-74-8 

218-01-9 

53-70-3 

132-64-9 

84-66-2 

131-11-3 

84-74-2 

117-84-0 

206-44-0 

86-73-7 

118~74-l 

87-68-3 

77-47-4 

67-72-1 

193-39-5 

78-59-1 

91-20-3 

98-95-3 

621-64-7 

86-30-6 

87-86-5 

85-01-8 

108-95-2 
129-00-0 

57~ 12-5 

E-10242 

7429-90-5 

7440-36-0 

7440-38-2 

7440-39-3 

7440-41-7 

7440-43-9 

7440-70 2 

COMPOUJ\'D NAME 

Benzo(k) t1 uoranthene 

bis(2-Chloroethoxy)methane 

bis(2-Chloroethyl)elher 

bis(2-Ethylhexyl)phthalate 

Butylbenzylphthalate 

Carbazole 

Chrysene 

Dibcnzo(a,h)anthraccne 

Dibcnzo furan 

Diethylphthalate 

Dimethylphthalate 

Di-n-butylphlhalate 

Di-n-octylphthalale 

Fluoranthene 

Fluorcnc 

Hexach lorobenzene 

Hexachlorobutadiene 

Hexachlorocyclopentadiene 

Hexachloroethane 

lndeno( 1,2,3-cd)pyrene 

lsophorone 

Naphthalene 

Nitrobenzene 

n-Nitrosodi~n-propylarnine 

N-Nitrosodiphenylamine 

Pentachlorophenol 

Phcnanthrenc 

Phenol 

Pyrene 

Cyanide. Total 

Salinity 

Aluminum 

Antimony 

Ar-.enic 

Barium 

Beryllium 

Cadmium 

Calcium 

ChnJi11iun1 
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UNITS SDG NUMBER 

µg/I NBCJ12 

11gll NBCJ12 

11g/I 
µg/l 

µg/l 

µg/l 

µg/I 

11g/I 

µg/I 

µg/l 

µg/l 

µg/l 

µg/I 

µg/l 

µg/I 

µg/l 

µg/l 

µg/1 
µg/I 

µg/I 

µg/l 

µg/I 

µg/I 

µg/l 

µg/l 

µg/l 

µg/l 

µg!l 

µg/l 

µg/I 
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Jtg/I 

µg/I 
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NBCJJ2 
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NBCJ12 

NBCJ12 

NBCJ12 
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NBCJl2 

NBCJl2 

NBCJ12 

NBCJ 12 

NBCJ12 

NBCJ12 

NBCJ12 

NBCJJ2 

NBCJl2 

NBCJ12 

NBCJ12 

NBCJ12 

NBCJl2 

NBCJ12 

NBCJl2 

NBCJ12 

NBCJl2 
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NBCJ12 

NBCJ12 
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\IBCJOB 

f\ BCJ08 
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NBCJ08 
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Storm Water Effluent Analytical Data for the Cooper River 

SA\ll'LE m DATE SAMPLED TIME SAMPLED CAS!'i-UMBER COMPOUI'l.l) NAl\IE RESULT VALIDATION QUALIFIER UNITS SDG NUMBER 

EFF054 04110102 4:30:00 P\1 7440-48-4 Cobalt 0.7 u µg/I NBCJ08 

EFF054 04/10/02 4:30:00 P\.1 7440-50-8 Copper 62 µg/l l\'BCJ08 
EfFO'i4 04/10/02 -UOOO PM 7439-89-6 Iron 1000 11g/I NBCJ08 

EFF054 04/10/02 4:30:00 PM 7439-9'.:- I Lead 14 pg/I NBCJ08 

EFF054 04/ I 0/02 4 30:00 PM 7439-95-4 Magnc;ium 640 pg/I NBCJ08 

Er:FO'i4 04/10/02 4 3000 P\1 7439-96-'i \1angancsc 20 pg/I ~BCJ08 

Erf054 04/i0/02 4 :iO 00 P\1 7440-02-o Nickel h.2 µ!,'.ii :\J3CJ08 

l.Ff 0"4 iJ-lilO/O: 4 'IJ ()() l'\.1 ·44()\)() Pot.is,11111• i I !)(I \BCJO.~ 

i·~Ff-0'.'.\4 CJ-i.i i0/02 i() ()() i}\ i --s2 -Fi :- ·..;\,'i•"'ti;i!ff; \K( iOI' 

Ll-Hl"4 ( 1-li I OIO:· 4 ~n 00 P\1 -440 2:' -I \11\,·1 I -I '\BCIOS 

Eff054 04110102 4 ilJ 00 P'.V1 - 440- 2.~ ' Sodllt 11 i_lOO .U.t>/I \BCJOX 

IJT!F4 ! ).~.I) ()/I)-' -1 ~o oo P\1 ·-140 2S L I IL! I IL. ;o ; '\BCJO:' 

Eff054 04/10/0.' 4 '10 00 l'M 7440-:11 " T111 4." pg/I \ BCJ08 
EFHJ'\4 041 I 0/02 4 .10 00 PM :440-62-2 \· ana<l1un1 6 J !-lgll I\ B( JOX 
LI I ():'-I 04/10/02 -1 :\!JOO PM 7-140-(1(1-(i 7i11\. [(10 J pg/I NBCJ08 
E!TU54 04/ I 0/02 4 3000 PM 7 439-97-6 \krcury 01 L ug/I NBCJ08 
FFf054 04/ I 0/02 4 :rn 00 P;'vl 72 54-8 4.4-DDD 01 l J µg/1 \JBCJ08 
EFFO:'i-1 04/10/02 4 30:00 P;\1 72 'i:'i 9 -IA' DDE 01 L 'J \JBCJOS 

EFFO'i-1 04/10/02 43000PM 50 29 -' 4.4 DDT 0 I l J NBCJOS 
LH0'>-1 0411 O/CL' -1 )() ()() I' .\1 \09-00-2 1\lunn () 0.' l J 'lB< JOil 
EFHl:'i-1 04/ I 0/02 4 30:00 P'.\1 -' 19-84-6 alph;.i-BllC 0.05 L J pg/I \J l:lCJ08 

UT0:'4 04110/02 4:30:00 P\1 5103-71-9 al ph,1-Chlor<lanc () 05 l :j pg/I i\ l:lCJOS 
[fT054 04/ l 0/02 4 30 00 P:Vl '.\ 19-85 7 hcla-BHC 0.05 UJ ~Lg/I l\'BC.108 

EFF054 04/10102 4 3(}00 PM 'i/-74-9 Chlordane (technical) O.'i Ii.I pg/I NBCJ08 

Efl-054 04/ I 0/02 4:30:00 PM 319-86-8 dclta-BHC 0.05 L'J ftg/I NBCJ08 

EfT054 04/10/02 430:00 PM 60-57-1 Dicldrin 0.1 UJ pg/l NBCJ08 
EFFO:'i-i 04/10/02 4:30:00 PM 959-98-8 Endosulfan I 0.05 LJJ µg/I NBCJ08 

EFF054 04/10/02 4:30:00 PM 33213-65-9 Endosul[an II 0.1 UJ µg/l NBCJ08 

EFr054 04/ I 0/02 4:30:00 PM !031-07-8 Endosulfan sulfate CJ.I LIJ NBCJ08 
EFl"O'i4 04/ J 0/02 4::\0:00 PM 72-20-8 Endrin 0.1 UJ µg/l NBCJ08 

EFl-'O'i4 04/ I 0102 4:30:00 PM 7421-93-4 Endrin aldehyde O.l UJ NBCJ08 

EFFO'i4 04/10/02 4:30:00 PM )3494-70-'i Endrin kerone 0.1 u 'lBCJ08 

Eff054 04/ I 0/02 4:3000 PM 58-89-9 gamma-BHC \Lindanc) 0.05 lJJ NBCJ08 

EFF054 04/ l 0/0:~ 4 '.10:00 PM :'!03-74-2 gamma-Ch lordanc 0.05 L !J NBCJ08 
EFF054 0-1/I 0/02 43000PM 76-44-8 Heptachlor () 05 LJ NBCJ08 
EFF054 0-1/ l 0/0::' 4:'.'0 00 P\1 I 024-57 -3 lleptachlnr epox1de O.OS LJ l\'BC.108 
Ef+054 04/ J 0/02 4 30:00 P:V1 72-4.~-5 Methox ye 11 ior 0.5 u NBCJ08 
EFF054 04/ I 0/02 -1 30 00 P:Vl 8001-35-2 Toxaphene " LJ NBCJ08 
FITO'i4 04/ I 010:' -1 iO 00 P\1 12<i74 11 ' \r1ldll1 1016 l J u.t!/l NBCJ08 -



Storm Water Etlluent Analytical Data for the Cooper River 

SAMPLE ID DATE SAMPLED TIME SAMPLED CAS NlJMBER COMPOUND NAME RESULT VALIDATION QUALIFIER UNITS SD<; NUMBER 

EFHJ54 04/ I 0102 4:30:00 PM 11104-28-2 Aroclor-122 l 2 U.I NBCJ08 

EFF054 04/ l0/02 4 :lOOO PM I l 141 16-5 Aroclor-1232 UJ NBCJ08 

EFF054 04/10/02 -i::\0:00 PM 53469-21-9 Aroclor-1242 LJ !lg/I NBCJ08 

EFF054 04/ 10/02 4:30:00 PM 12672-29-6 Aroclor- l 248 UJ pg/I NBCJ08 

EFf05-l 0-l/I 0/02 -i 30:00 PM 11097-69-1 Aroclor-1254 UJ pg/I NBCJ08 

EFF054 0-l/ I 0/02 4 30 00 l'\1 11096-82-5 Aroclor-1260 UJ pg/! NBCJ08 

F'FFfl5.+ 04/I 0/02 -UOOO P'v1 120-82 ! ! .~.4--Tnchlorohcn'lcnc ! () l pg:/! NBCJOS 

FFF0"4 o.+/ I 0/0' ..i -;o oo !'\1 l)'\ "0· I 1 ' D1chlt1rnhc'l t/<'fl<' i!) .1~ ti '\iBCJO/.: 

r:rr:o"-1 o.+110/0' ..i ~o no P\.1 .:;JI I -:; ')!1:h Jt If'! )h1_~f1/i'!!•~' 10 ; i ~~ / i 'J f\I 'lrlk 

l--f'H1.:;4 1141 I 0/0..' 4 \O·OO P\l ltl6-4()- I 4-1 )1clilornhc11/L'll>' !( j 'J BC JO~ 

( lxyh1-,1 i -cl1lrnPpropanr • 
1+1'0"4 ll4/ I ()Ii)) -+ 'o nn P\1 I 01' (l(l ! I h1,, 2 ( 'hlPr(ll'"f'l<l[l\'I il'thC! I !O ;i:_:/! '\ B< JO~ 

u:ro"--1 04110102 4 \() 00 P\1 •):' 9:' 4 ::' .4.'--Tr 1cliloruphe11ol I 0 '\ BCJ08 

LFr:G'\4 04/ I 0/0_' 4 <O:OO P\1 flf\-06-2 2 .. 4.6-Tnchlmophenol HJ p)!.11 N Fll'.108 

EFF054 04/ I 0/0.:' 4: 30 00 P\1 I 20-8:<-:1 :1.4-D1d1l<1rophc1H1I I 0 fli:'/I >JFICJ08 

EFF0"4 04/1 (}/()::' -UOOO P\1 105-67-9 2.4-DilllL'lhylphc11ol lO NBCJ08 

EFF0'\4 04/ I 0/02 4 30:00 PM 51-28-5 2.4-Dimtrophennl 'iO l' pg/I l\BCJ08 

l-.FF054 04/ 10/02 4 :10:00 P'v1 121 14-2 :1.4-D1n1trn1ol uene I 0 I. pg/I NBCJ08 

EFF054 04110/02 4 30:00 f'M (l{)(i-20-2 2.(1-D11111 n nol ucnL~ 10 Ii pg/I NBCJ08 

l:FFO"J n41 I 0/0.' 4 1() 00 l''v1 l)I "S ~ :' ClilcllcHlaplilhaknc !O f!~/l 'iBCJOS 

EFF054 04/ l 0/02 4 .10:00 PM 9'.i-57-8 2-Chlcnophcnol 10 li pg/I NBCJ08 

EFF0:'\4 04110!()_' 4. 30 00 P\.1 :'34-52 l '>O l' ~lg/I NBCJ08 

EFF054 04/ 10/02 4 30:00 PM 91 57 (i JO µg/! NBCJ08 

EFF054 04110102 4::10:00 PM 95-48-7 2-Methylphenol ( 0-Cresol 1 JO LI ftg/I ;\IBCJ08 

EFF054 04/ I 0/02 43000 PM 88-74-4 2-Nitruanihnc 50 LI fig/I \IBCJ08 

EFF054 04110102 4:30:00 PM 88-75-5 2-Nitrophenol I 0 u µg/l NBCJ08 

3&4-Mcthylphcnol irn&p-
EFF054 04/l 0/02 4:30:00 PM 106-44-5 ere sol} 10 u µg/l NBC.108 

EFr054 04/10/02 4:30:00 PM 91-94-1 3 .T-Dichlorohe111idi ne :w l' µg/I NBCJ08 

EFF054 04/ J 0/02 4:30:00 PM 99-09-2 3-Nitroaniline 50 LI pg/I NBC.108 
EFl;054 04/ l 0/02 4:30:00 PM 101-55-J 4-Bromophenylphenyl ether JO LI µg/I NB CJ OS 

EFF054 04/ I 0/02 4:30:00 PM 59-50-7 4-Chloro-3-mcthylphcnul lO LI µg/I NBCJ08 

EFF054 04/ I 0/02 4:3000 P:V1 106-47-8 4-Chloroamlinc 20 l µg/I NBCJ08 

EffOS4 04/ I 0102 4 30:00 PM 7005-72-.1 4-Chlornphcnylphenyl ethe1 10 l' µg/I NBCJ08 

Ef'H)54 04/10/02 4:.10:00 PM 100~01-6 4-Nitroaniline 50 L' pg/I NBCJ08 

ffFO'i-1 04/10/02 4:JO:OO PM I 00-02- 7 4-Nitrophrnol 50 L "1g/l NBCJ08 

EFF054 04/10/02 410 00 PM 83-32-9 I() pgil NBCJOS 

EFF054 04/10/02 4 3000 P!\f 208-96-S 10 l' NHCJOS 
FFf0~4 04/10/02 4 '.\000 PM !~O !:2' \nthract~ne I() l ,Llg/J \IRCJOS 



Storm Water Eff1ucnl Analytical Data for the Cooper River 

SAMPLE ID DATE SAYfPIJ(() TIME SAMPLED CAS NUMHl<:R COMPOUND :\'AME RESULT VALIDATION QUALIFIER L'NITS SDG 1'1JMBER 

EFF054 04/ 10/02 4:30:00 PM 56-55-'.' Be11zo\a)a11lhracenc 10 u 11g/I NBCJ08 

EFF054 04110102 4:30:00 PM 50-32 8 Ben!Ll(a)pyrcnc 10 u 11g/l NBCJ08 

EFF054 04/10/02 4:30:00 PM 20.'i-99-2 Benzo(b )fluoranthcnc 10 u pg/I NBCJ08 

Ef'F054 04110/02 4:30:00 PM 191-24-2 Bemo( gJ1,i )perylene 10 u pg/l NBCJ08 

EFF054 04/ I 0102 4:30:00 P:V1 207-08-9 Bcnzo(k )fl uoranthene I() u pg/I NBCJ08 

F.FF054 0-V I 0/02 4:30:00 PM l I 1-91-1 h1-,12-Ch lorocthoxy1111ethJ11c 10 l.1 pg/I '.\BCJ08 

EFF054 04/ I 0/02 4 :'\0.00 PM ii i-H-4 h1~! 2-Chinrnethyi )ethc1 iO :\ BCJO!:i 

IJTO.~-l I !4: I()/()' + >O 00 P\1 i I "'"~'·I lhylliL'\]I iplnt1.ii<H1 I () p>.'ii '\. BCJOS 

f<FF{~~-1 ( !.+/ ! 0/0_: ' :1Lnn n\ .t '' !'\ ' 11 l l .l ' ;n 11~:"i '\flCJO~ ~\i <,J\1 I VI ',,, I) lH' ! !i1,:; II~! p11ll1\JJ .. Lll 

f'.!'Ffl~-l 1)-l' I 0/0::' l iO 00 P\1 '<(, -· 4 s ( ,trha1<>k Io ,1-l,\2.ii '\BCJOb 

fTFO:'i+ iW I();()_' + \() (J(J l'i\1 'I ,l;-0 I -'! ("hr\ ~Cll<' 10 pg/I '\. IH "JOii 

fTFO~-l ILj! ! ()1()' -I "l,0 I)() l'".1 ~' '(t : ! )1 hl!l/\ H ;J.h l~~ll! 1!1 ~h I() ,,;;,;. '\. BCJO;.. 

EFHJ'\4 04110102 -I 3000 PM I 12-Ci-+ 'I Dihe111l>t'ur~t11 l () !J '\BC.JO?; 

I YF0:\4 0-U!O!O! -+ '0 00 PM S-1-(i(, ' D1e1hylph1halalc l () pg/I '\BCJ08 

EFFO'i-1 04110/02 4 30:00 PM 1'-1 11 Drmcthylphthalatc 10 '.\BCJ08 

EFfOS-l 04/10/02 4 30:00 PM 84- 74-2 Di-n-hu t y I phtlialate 10 l I µ;d NBCJ08 

EFf05-+ 04/ I 0/02 -+ 30:00 Pf\! 117-84-0 D1-11-nc1.yl phtlrnlatc 10 µg/I 'I BCJ08 

l:::FF054 0-1110/02 4 30:00 PM 206--14-0 Fl uorcmthc ne 10 pg/I NBCJ08 

EFFO:'i-1 0+110/02 4 30:00 PM 86-73 7 Fluorc·m~ 10 l' pg/I NRCJ08 

1-YHl'\4 04110/0.2 4 30 00 P\1 11 o-74 i I kxal·liloruhcrun1L' JO l '\BCJO~ 

l~FF054 04/l 0/02 -UOOO PM 87-61\-3 I lcxachlorobutadicnc 10 l pg/I '\BCJ08 

FFF054 0-U 10/02 4:30 00 P\I 47-4 Hexachlorucyc'lopcnlad1c:1c· 10 l pg/I NBCJ08 

EFF054 04/IOiO.:: 4:30:00 PM 67-72-l Hexachlorocthanc 10 l µg/I '.\iBCJ08 

EFF054 04110102 4:30:00 PM I 93-39-'i lndeno< I .2,3-cd)pyrcnc 10 l I pg/I NBCJ08 

EFF054 04/l 0/02 4:30:00 PM 78-59-1 lsophumne 10 l ~1g/l NBCJ08 

Eff 054 04/ l 0/02 4:30:00 PM 91-20-3 Naphthalene 10 u µg/I NBCJ08 

ErP0:'\4 04/10/02 4:30 00 PM 98-95-3 NitrohcnLcnc 10 L" pg/I NBCJ08 

Eff054 04/10/02 4:3000 PM 621-64-7 n-Nilro~odi-n-propylaminc 10 u µg/I NBCJ08 

EFF054 04/10/02 4 30:00 PM 80- 30-o :\-!\ mosodi phenyl a1111 ne 10 L' µg/I NBCJ08 

EFF054 04/ I 0/02 4 30:00 PM 87-86-5 Penlachlorophenol 50 l pg/I '.\BCJ08 

EFf-054 04/ I 0/02 4:30:00 PM 85 01-8 Phenanthrenc 10 l pg/I NBCJ08 

EFf054 04/10/02 4:30:00 PM I 08-95-2 Phenol 10 l NBCJ08 

EFF054 04/ I0/02 4:30:00 PM 129-00-0 l'yrcnc 10 l' NBCJ08 

EJ-+054 04/10/02 4:30:00 P:\1 57-12-5 ( ·ya111dc. Total 10 l: pg/I NBCJ08 

EFF055 04/10/02 4:15:00 PM E-10242 Salinity 2 u ppt NBCJ08 

EFF055 04/L0/02 4:15:00 PM 7429-90-5 Aluminum 1100 ~lg/l NBCJ08 

EFF055 04/I0/02 4:15:00 PM 7440-:36-0 Antimony 3.9 u µg/I NBCJ08 

EFF055 04/I0/02 4:15:00 PM 7440-38-2 Arsenic 3.9 UJ µg/I NBCJ08 

EFF055 04110/02 4:15:00PM 7440-39-3 Barium 30 pg/I NBCJ08 



Storm Water El'tluent Analytical Data for the Cooper River 

SAMPLE ID DATE SAMPLED TIME SAMPLED CAS 1'11JMHER COMPOL'ND NA~IE RESL'LT VALH>ATION QUALIFIER UNITS SDG NUMBER 

EFF055 04/10/02 4:15:00 PM 7440-41-7 Beryllium 0.1 u µg!l NBCJ08 

EFF055 04110102 4:15:00PM 7440-43-9 Cadmium 1.5 J µg/l NBCJ08 

EFF055 04/J0/02 4:15:00PM 7440-70-2 Calcium 12000 µgll NBCJ08 

EFF055 04110102 4:15:00PM 7440-47-3 Chromium 22 µg/l .N'BCJ08 

EFF055 04110/02 4:15:00PM 7440-48-4 Cobalt 0.88 J µg/I NBCJ08 

EFF055 04/10/02 4:15:00 PM 7440-50-8 Copper 170 µg/I NBCJOS 

EFF055 04/10/02 4:15:00PM 7439-89-6 Iron 2600 µg/I NBCJ08 

EFF055 04/10/02 4:15:00 PM 7439-92-1 Lead 49 µg/I NBCJOS 

EFF055 04/10/02 4:15:00PM 7439-95-4 Magnesium 1400 µg/l NBCJOS 

EFF055 04110102 4:15:00 PM 7439-96-5 Manganese 52 ~1gfl NBCJ08 

EFF055 04/10/02 4:15:00 PM 7440-02-0 Nickel 7.9 µg/l NBCJ08 

EFF055 04110/02 4:15:00 PM 7440-09-7 Potassium 1800 pg/I NBCJOS 

EFF055 04/l0/02 4:15:00 PM 7782-49-2 Selenium 3.3 u µg/l NBCJ08 

EFF055 04/10/02 4:15:00 PM 7440-22-4 Silver 0.5 u µg/l NBCJ08 

EFF055 04/10/02 4:15:00 PM 7440-23-5 Sodium 7000 µg/I NBCJOS 

EFF055 04/10/02 4:15:00 PM 7440-28-0 Thallium 5.1 UJ µg/l NBCJOS 

EFF055 04110/02 4:15:00 PM 7440-31-5 Tin 4.5 u µg/I NBCJ08 

EFF055 04/10/02 4:15:00 PM 7440-62<~ Vanadium 15 ~1g/l NBCJ08 

EFF055 04/10/02 4:15:00 PM 7440-66-6 Zinc 310 J µg/l NBCJ08 

EFF055 04/10/02 4:15:00PM 7439-97-6 Mercury 0.1 u µg/l .N'BCJ08 

EFF055 04/10/02 4:15:00 PM 72-54-8 4.4'-DDD 0.1 UJ µg/l NBCJ08 

EFF055 04110/02 4:15:00PM 72-55-9 4,4'-DDE 0.1 UJ µg/l NBCJ08 

EFF055 04/10/02 4:15:00 PM 50-29-3 4,4'-DDT 0.1 UJ µg/I NBCJ08 

EFF055 04/J0/02 4:15:00 PM 309-00-2 Aldrin 0.05 UJ µg/l • NBCJ08 

EFF055 04110/02 4:15:00 PM 319-84-6 alpha-BHC 0.05 UJ µg/I NBCJ08 

EFF055 04110102 4:15:00PM 5103-71-9 alplh.a-Chlordane 0.05 UJ µg/I NBCJ08 

EFF055 04110102 4:15:00 PM 319-85-7 beta-BHC 0.05 UJ µg/I NBCJ08 

EFF055 04110102 4:15:00 PM 57-74-9 Chlordane (technical) 0.5 UJ µg/I NBCJ08 

EFF055 04/10/02 4:15:00PM 319-86-8 delta-BHC 0.05 UJ µg/I NBCJOS 

EFF055 04/10/02 4:15:00 PM 60-57-1 Dieldrin 0.1 UJ µgfl NBCJO& 

EFF055 04/10/02 4:15:00 PM 959-98-8 Endosulfan I 0.05 UJ µg/1 NBCJ08 

EFF055 04/10/02 4:15:00 PM 33213-65-9 Endosul fan II 0:1 UJ µg/1 NB('J08 

EFF055 04/10/02 4:15:00 PM 1031-07-8 Endosulfan .sulfate 0.1 lJJ µg/I NBCJ08 

EFF055 04/10/02 4:15:00 PM 72-20-8 Endrin 0.1 UJ µg/l NBCJ08 

EFF055 04110/02 4d5:00PM 7421-93-4 Endrin aldehyde 0.1 UJ µg/l NBCJ08 

EFF055 04/10/02 4:15:00PM 53494-70-5 Endrin kelone 0~1 UJ µg/I NBCJ08 

EFF055 04110102 4:15:00 PM 58-89-9 garnma-BHC (Lindane) 0.05 UJ µg/I NBCJOS 

EFF055 04/ l 0/02 4:15:00 PM 5103-74-2 gamma-Chlordane 0.05 UJ µg/l NBCJ08 

EFF055 04/10/02 4: 15:00 PM 76-44-8 Hcptachlor 0.05 UJ µg/l NBCJ08 



Storm Water Effluent Analytical Data for the Cooper River 

SA.\1PLE ID DA TE SAMPLED TIME SAMPLED CAS.NUMBER COMPOU!\1) NAME RESULT VALIDATIOJ\ QUALIFIER UNITS SDG NUMBER 

EFF055 04/10/02 4:15:00 PM 1024-57-3 Heptachlor epoxi<le 0,05 UJ µg/l NBCJ08 

EFF055 04/10/02 4:15:00 PM Methoxychlor 0.5 UJ µg!l NBCJ08 

EFF055 04/10/02 4:15:00 PM 8001-35c2 Toxaphcne lJJ µg/l NBCJ08 

EFF055 04110102 4:15:00PM 12674-11,2 Aroclor-1016 UJ µg/I NBCJ08 

EFF055 04/l0/02 4:15:00PM 11104~28-2 Aroclor-1221 UJ µg/I NBCJ08 

EFF055 04110102 4:15:00 PM 11141-16-5 Aroclor-1232 UJ µg/I NBCJ08 

EFF055 04/10/02 4:15:00 PM 53469-21-9 Aroclor-1242 UJ µg/l NBCJ08 

EFF055 04/10/02 4:15:00 PM 12672-29-6 Aroclor-1248 UJ µg/I NBCJ08 

EFF055 04/10/02 4:15:00 PM 11097-69-1 Aroclor-1254 UJ µg/I NBCJ08 

EFF055 04/10/02 4: 15:00 PM 11096-82-5 Aroclor-1260 UJ µg/l NBCJ08 

EFF055 04/10/02 4:15:00 PM 120-82-1 1,2,4-Trichlorobenzene 10 u ~tg/l NBCJ08 

EFF055 04/10/02 4:J5:00PM 95-50-1 1,2-Dichlorobcnzene 10 u µg/l NBCJ08 

EFF055 04110102 4:15:00 PM 541-73-1 1,3-Dichlorobcnzcnc 10 lJ µg/l NBCJ08 

EPF055 04/10/02 4:15:00PM 106-46-7 I .4-Dichlorobenzene 10 u µg/l NBCJ08 

2,2'-0xybis( l-chloropropane) 
EFF055 04110102 4:15:00 PM 108-60-1 fbis(2-Chloroisopropyl)etherj 10 u µg/l NBCJ08 

EFF055 04/10/02 4:15:00 PM 95-95-4 2,4,5-Trich!orophcnol 10 u µg/l NBCJ08 

EFF055 04/10/02 4:15:00 PM 88-06-2 2,4;6-Trichlorophenol 10 u µg/I NBCJ08 

EFF055 04/10/02 4:15:00 PM 120-83-2 2,4-Dichlorophcnol 10 lJ µg/l NBCJ08 

EFF055 04110/02 4:15:00 PM I 05-67-9 2A-Dimcthylphenol 1 0 lJ µg/I NBCJ08 

EFF055 04/10/02 4:15:00 PM 51-28-5 2,4-Dinitrophenol 50 u µg/I NBCJ08 

EFF055 04110/02 4:15:00 PM 121-14-2 2,4-Dinitrotoluene 10 u µg/l NBCJ08 

EFF055 04/10/02 4:15:00 PM 606-20-2 2,6,.Dinilrotolucnc . 10 u µg/l NBCJ08 

EFF055 04/10/02 4:15:00 PM 91-58~7 2-Chloronaphtbalene 10 u µg/I NBCJ08 

EFF055 04/10/02 4:15:00 PM 95c57-8 2-Chlorophenol JO u µg/l NBCJ08 

EFF055 04/10/02 4:15:00PM 2-Methyl-4, 6-dini trophenol 50 u µg/l . NBCJ08 

EfF055 04/10/02 4:15:00PM 2-Methylnaphthalcne 10 u µg/l NBCJOS 

EFF055 04/10/02 4:15:00 PM 2-Methylphenol ( o-Cresol) 10 u µg/I NBCJOS 

EFF055 04/10/02 4:15:00PM 2.-Nitroanlline 50 u µg/I NBCJ08 

EFF055 04110/02 4:15:00PM 2-Nitrophcnol lO u µg/l NBCJ08 

3&4-.\1ethylphenol (m&p-
EFF055 04/10/02 4:15:00Pl'vt 106-44-5 cresol) 10 u µg/I NHCJ08 

EFF055 04/10/02 4:15:00PM 91-94-1 3,3'c[)jchlorobenzidine 20 u µg/l NBCJ08 

EFF055 04/10/02 4:15:00PM 99-09-2 3-Nitroaniline 50 u µg/l NBCJ08 

EF.F055 04/10/02 4:15:00PM 101-55-3 4-Brnmophcnylphenyl·cther 10 u µgfl NBCJO& 

EFF055 04110/02 4:15:00 PM 59-50-7 4cChloro-3-methylphenol 10 u µgil NBCJ08 

EFF055 04/10/02 4:15:00 PM 106-47-8 4-Cblomani line . 20 u µg/I NBCJ08 

EFF055 04/I0/02 4:15:00 PM 7005-72-3 4-Chloropheny !phenyl 10 u µg/l NBCJ08 

EFF055 04/10/02 4:15:00 PM 100-01-6 4-Nitroanilinc 50 Li pg/I NBCJ08 



Storm Water Effluent Analytical Data for the Cooper River 

SAMPLE ID DATE SAlVIPLED TIME SAMPLED CAS NUMlmR COMPOUND NAME RESULT VALIDATION QUALIFIER CNITS SDG NUMBER 

EFF055 04110102 4:15:00 PM 100-02-7 4-Nitrophenol 50 u µg/I NBCJ08 
EFF055 04/10/02 4:15:00 PM 83-32-9 Acenaphthene IO u µg/I NBCJ08 
EFF055 04/10/02 4:15:00 PM 208-96-8 Acenaphthylene IO u µg/l NBCJ08 
EFF055 04110102 4:15:00PM 120-12-7 Anthnicene IO u µgll ~NBCJ08 

EFF055 04/I0/02 4:15:00PM 56-55-3 Benzo(a)anthracene 10 u µg/I NBCJ08 
EFF055 04/10/02 4:15:00 PM 50-32-8 Benzo(a)pyrene 10 lJ µg/l NBCJ08 
EFF055 04/10/02 4:15:00 PM 205-99-2 Bcuzo(b)tluoranthene 10 u µg/I NBCJ08 
EFF055 04/10/02 4:15:00 PM 191-24-2 Benzo(g,h, i )perylene 10 u µg/I NBCJ08 
EFFOYi 04/10/02 4:15:00 PM 207-08-9 Benzo(k)!luoranthene IO u µg/l NBCJ08 
EFF055 04110102 4:15:00 PM 111-91-1 his(2-Chloroethoxy)methane 10 u µg/I NBCJ08 
EFF055 04/I0/02 4:15:00 PM 111-44-4 bis(2-Chloroethyl)cthcr 10 u pg/I NBCJ08 
EFF055 04110102 4:15:00 PM I 17-81-7 bis(2-Ethylhcxyl)phthalme 10 u µg/l NBCJ08 
Eff055 04110/02 4:15:00 PM 85-68-7 Burylbenzylphthalate IO u µg/l NBCJ08 
EFF055 04/10/02 4:15:00 PM 86-74-8 Carbazole 10 u µg/I NBCJ08 
EFF055 04/10/02 4:15:00 PM 218-01-9 Chiysenc IO u µg/I NBCJ08 
EFFOSS 04/10/02 4:15:00 PM 53-70-3 Dibenzo(a;h )an thracem." IO u µg/I NBCJ08 
EFF055 04/10/02 4:15:00 PM 132-64-9 Dibenzofuran 10 u µg/I NBCJ08 
EFF055 04110102 4:15:00 PM 84-66-2 Diethylphthalate 10 u µg/l NBCJ08 
EFF055 04110102 4:15:00 PM 131-11-3 Dime thy I phthal ate 10 u µgll NBCJ08 
EFF055 04/10/02 4:15:00 PM 84-74-2 Di-n-butyl phthalate lO u µg/I NBCJ08 
EFF055 04/10/02 4:15:00 PM 117-84-0 Di-n-octylphthalate 10 u µg/I NBCJ08 
EFF055 04/10/02 4:15:00 PM 206-44-0 Fl.uoranthenc 10 u µg/I NBCJ08 
EFF055 04/10/02 4:15:00 PM 86-73-7 Fluorenc 10 u µg/l NBCJ08 
EFF055 04110/02 4:15:00 PM ll8-74-I Hexachlorobenzene 10 lJ µg/I NBCJ08 
EFF055 04/10/02 4:15:00 PM 87-68-3 Hexachlorobutadiene 10 lJ µg/l NBCJ08 
EFF055 04/10/02 4:15:00 PM 77-47c4 Hexachlorocydopentadien:e IO u µg/I NBCJ08 
EFF055 04/10/02 4:15:00 PM 67~72-1 Hexachloroethane IO u µg/l NBCJ08 
EFF055 04110102 4:15:00PM 193-39-5 1ndeno( I ,2,3~cd)pyrene 10 u NBCJ08 
EFF055 04/10/02 4:15:00 PM 78-59-J Isophorone 10 u µg/l NBCJ08 
EFF055 04110102 4:15:00PM 91-20-3 Naphthalene 10 u µg/I NBCJ08 
EFF055 04/L0/02 4:15:00 PM 98-95-3 Ni trobenzene 10 u µg/l NBCJ08 
EFF055 04/10/02 4:15:00 PM 621-64-7 n-Nitrosodi-n-propylamine 10 u µgll NBCJ08 
EFF055 04/10/02 4:15:00 PM 86-30~6 N-Nitrosodiphenylamine 10 u µg/l NBCJ08 
EFF055 04/I0/02 4:15:00 PM 87-86~5 Pentachlorophenol 50 u ~lg/I NBCJ08 
EFF055 04/10/02 4:15:00 PM 85-01-8 Phenanthrene 10 u· ~1g/I NBCJ08 
EFF055 04/10/02 4:15:00 PM I08;95-2 Phenol 10 u µg/I NBCJ08 
EFF055 04/10/02 4:15:00 PM 129-00-0 Pyrene 10 u µg/I NBCJ08 
EFF055 04/10/02 4:15:00 PM 57-12-5 Cyanide, Total 10 u µg/l NBCJ08 
EFFO~(, O.'i/ l 8/0::' :nooo PM E· 1024::' Salinil\ ' l ppl NBCJ09 



Storm \Vater Ef'tluent Anal~·tkal Data for the COO(lt'r River 
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RESULT VALIDA TlON QUALII<'IER UNITS SDG NUMHER 
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Storm Water Effluent Analytical })ala for the Cooper River 

SAMPLE ID DATE SAMPLED Tl\1E SA:\IPLED CAS l\'UMRER COMPOUND NAME RESCLT VALIDATION QUALIFIER UNITS SDGNUMHER 

EFF056 05118/02 8 20:00 P'.'v1 S:\49.+-70-5 Endrin ketone 0.1 UJ pg/I NBCJ09 

EFF056 05/18/02 8 20:00 P'.'v1 58-89-9 gamma-BBC (Lindanc) 0.05 UJ NBCJ09 

EFFO.'i6 05/18/02 8 20:00 P'.'v1 5101-74-2 gamma-Chlordane 0 Oil UJ NBCJ09 

EFF05(i 05/18/02 8 20:00 PM 76-44-8 I leptachlor 0.05 u pg/I "< BC.I09 

EFF056 05/ l 8/02 8 20:00 PM I 024-57 '.\ Hertachlor cpoxidc 0.05 CJ pg/l NI3CJ09 

Eff0:'\6 (J)/ l 8/02 8: 20 00 P\1 7241,-5 \ilethoxychlor 05 t ;J pg/I NBCJOCJ 

rrro::;G 05/l 8/02 S.20:00 PM 800i-15-2 Toxarhcnc " i pg/i :\ t3CJ09 

ITFU'C IJ'l· I!-:/()_ '2000P\1 i 1 (1-;' 4 11 \n1rl()I I 0 if, '\IH J()<J 
l'l;L·n..:::1. j\;;.;11.)/11"" ~. ~n·oo P\·1 1 '1f•t "•, ' ' .-. ....... "'.:fH 'J(iti (.,J J \I ,. "' !<VII, ':It!-+ \\II( 1\11 I I 

!Tl 0"<' • l'I; 18/0.:' ' :o 00 P\1 l l 141 I (1 ' \rurl111 I'': r I "\RCJO'I 

U·HJ'(1 u~; 1 :-:10.' "' 20 00 l'\1 .; '..J.69-2 j _() \ rodnr-12.+2 J "\ BCJO'l 

Ff'Fll~I· O'\ I XIO' 11 ~o oo P\1 I='(;~:' :''l ( \ r( ic!1.11 I::'.+~ 1 ·i "\ B( 'J( 1<1 

EFFO'l/1 0'\/ 18/02 :-; 20 00 PM 1109769 I \rudnr- l 254 t:J '-'BC.109 

EFFO'lr, 05/ 18/02 8 20.00 PM 110%-8::' .~ :\ rrn:l1 ir-1260 l J pg/] NOCJOCJ 

El-FO:"<' o.v 18/02 S2000Pf\1 120-82-1 I .2.-1-Trichlorohc1urnc 10 l .... Jl NBCJ09 P~l'I 

EFr0:"6 O:"/ l 8/02 8 20 00 PM 9:"-50-1 1.2-Dichlorobcnzcnc l () pg/I NBCJ09 

Eff056 O.V l 8/02 8 :W:OO PM '\41-71-1 I 3-Did1lorohcn1c11r 10 l NBCJ09 

EFFO'i<> O'\/ I 8/02 8 20 00 PM 106-46-7 1.-1-DichlorobcnLcnc 10 l pg/I NIJC.109 

' 1 ()>;yfw,11-chlompropanc' i 
IJ'f(J'\(, ()'\111-\/()2 x 20 oo P\1 HJtHiOl i 111,12-( ·1i1on>1,o[Hnpy1 icthc'1 i i {) l '-'BCJ09 

l~l'l'OS6 05/18102 8 2000 PM 95-95-4 2, 4 .5-Tnchlorophcm >I JO u '.\113CJ09 

ErF05b O:V 18/02 8.20 00 PM 88-06-2 2.4,(1-Trid1lorophc11ol JO NBCJ09 

EFF05b 05/ 18/02 8 20 00 PM I :W-8.\-2 2,4-D1chlornphc11,1I 10 NHCJ09 

EPF056 05118/02 8:2000 PM 105-67-9 2.4-Dimethylphenol 10 L: '.'JBCJ09 

EFF056 05118102 8:20:00 PM 51-28-5 2.-1-Dinitrophcnol 'iO L' pg/I '.\IBCJ09 

EFF056 05/ 18/02 8:20:00 PM 121 14-2 2.4-Dinitrotoluene 10 l pg/I NBCJ09 

EFF05(i 05118/02 8:20:00 PM 606-20-2 2.6-Dinitrotol uene 10 u .'\BCJ09 

EFf056 05/ l 8/02 8:20:00 PM 91-58-7 2-Chloronaphlhalenc 10 u NBCJ09 

EFF0"6 05/18/02 8 20:00 P'.'vl 95-57-8 2-Ch:orophcnol 10 u NBCJ09 

EFF056 05/18/02 8 20:00 P'.'vt 53.+-52-l 2-Mcthyl··4.6-dinitrophe11{ll 50 LI pg/I N13CJ09 

EFF056 05/18/02 8:20:00 PM 91-57-6 2-Methylnapluhalene 10 u µg/I NBCJ09 

EFF056 OSI 18/0:! 8 20:00 PM 95-48-7 2-Methylphenol ( o-Cresol i 10 L' µg/l NBCJ09 

EFF056 05/l 8/02 8 20:00 PM 88- /.+-.+ 2-'.\lil roanilinc 50 L NBC.Hl9 

EFF05(1 0."/ 18/02 S 20:00 PM 88- 75-5 2-'.\litrophcnol I 0 l: pg/I Nl3CJ09 

.1&4-\1ethylphenol 1m&r· 

EFr-056 05/ J 8/02 8 20:00 Pt\f 10(1-44-5 cre~ol I 10 l I NBCJ09 

EFF056 05/ j 8/02 8:20:00 PM 91-94-1 3.3'-Dichl orohcnziJrnc '.'O ll Ni3CJ09 

EFF056 ()'\/I 8/02 8.20 00 l'.\1 ()9-09-2 :l-'.\litroanihnc ';() li NBCJ09 

EHO'i(, ()'ii l S/02 ;; 20 00 P\i JOI "");::; ~ -i Hrnmurhl'nviphc11; I <'lhcr JO "\BC.109 



Storm Water Effluent Analytical Data for the Cooper Ri"\>'Cr 

SA~IPLE ID DA TE SAMPLED TIME SAMPLED CAS NC1'vlBER 
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RESULT VALIDATION QUALIFIER UNITS SDG NUMBER 
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Storm Wal.er Eflluenl. Analylical Data for lhe Cooper River 

SA:'\fl'LE ID DATE SAMPLED TIME SA.\'IPLED CAS NlJMllER COMPOUND NAME RESULT VALIDATION QUALIFIER UNITS SDG NUMBER 

EFF056 05/18/02 8:20:00 PM I 08-95-2 Phenol 10 lJ rig/I NBCJ09 

EPF056 05118102 8:2000 PM 129-00-0 Pyrene 10 Li rig/I NBCJ09 

EFF056 05118/02 8:20:00 PM 57-12-5 Cyanide. Total IO u µg/l NBCJ09 

EFF057 03/02/02 5:05:00PM E-10242 S!ilinity 2 u ppt .NBCJ06 

EFF057 03/02/02 5:05:00PM 7429-90-5 Aluminum 250 J µg/I NBCJ06 

EFF057 03/02/02 5:05:00 PM 7440-36-0 Antimony 3.8 lJ µg/I NBCJ06 

EFF057 03/02/02 5:05:00 PM 7440-38-2 Arsenic 2.7 u µg/I NBCJ06 

EFF057 03/02/02 5:05:00 PM 7440-39-3 Barium 7. l J µg/I NBCJ06 

EFF057 03/02/02 5:05:00 PM 7440-41-7 Beryllitim 0.34 u µg/I NBCJ06 

EFF057 03102102 5:05:00 PM 7440-43-9 Cadmium 0.5 u µg!J NBCJ06 

EFF057 03102102 5:05:00 PM 7440-70-2 CaJcium 43000 µg/l NBCJ06 

EFF057 03102102 5:05:00 PM 7440-47-3 Chromium 0.95 J iigll NBCJ06 

EFF057 03/02/02 5:05:00PM 7440-48-4 Cobalt 08 u µg/l NBCJ06 

EFF057 03/02/02 5:05:00 PM 7440-50-8 Copper 4.5 J µgfl NBCJ06 

EFF057 03/02/02 5:05:00 PM 7439-89-6 Iron 190 µg/I NBCJ06 

EFF057 03/02/02 5:05:00 PM 7439-92-1 Lead 2.4 J µg/I NBCJ06 

EFF057 03102102 5:05:00 PM 7439-95-4 Magnesium 40000 µg/l NBCJ06 

EFF057 03102102 5:05:00 PM 7439-96-5 Manganese 9.4 J µg/l NBCJ06 

EFF057 03/02/02 5:05:00 PM 7440-02~0 Nickel I. 7 u µg/l NBCJ06 

EFF057 03102102 5:05:00 PM 7440-09-7 Potassium 17000 µg/l NBCJ06 

EFF057 03102102 5:05:00 PM 7782-49-2 Selenium 4.9 u µgll NBCJ06 

EFF057 03/02/02 5:05:00PM 7440-22-4 Silver 1.4 u µg/I NBCJ06 

EFF057 03/02/02 5:05:00 PM 7440-23-5 Sodium 300000 µg/1 NBCJ06 

EFF057 03/02/02 5:05:00 PM 7440-28-0 Thallium 6.3 u µg/l NBCJ06 

EFF057 03102102 5:05:00PM 7440-31-5 Tin 4.1 lJ µg/l NBCJ06 

EFF057 03102102 5:05:00 PM 7440-62c2 Vanadium 3.5 J µg/l NBCJ06 

EFF057 03/02/02 5:05:00 PM 7440~66c6 Zinc 46 J µgll NBCJ06 

EFF057 03/02/02 5:05:00 PM 7439~97-6 Mercury 0.l u µg/I NBCJ06 

EFF057 03/02/02 5:05:00PM 72-54~8 4,4'-DDD 0.1 UJ µg/l NBCJ06 

EFF057 03/02/02 5:05:00PM 72-55-9 :4,4'-DDE 0.1 lJJ µgll NBCJ06 

EFF057 03/02/02 5:05:00 PM 50-29-3 4,4'-DDT 0.1 UJ µg/l NBCJ06 

EFF057 03/02/02 5:05:00PM 309-00-2 Aldrin 0.05 UJ µg/I NBCJ06 

EFF057 03/02/02 5:05:00 PM 319-84-6 alpha-BHC 0.05 UJ µgll NBCJ06 
EFF057 03/02/02 5:05:00PM 5103-71-9 al pha-Chl ordanc 0.05 UJ µg/l NBCJ06 

EFF057 03/02/02 5:05:00PM 319-85-7 beta-BHC 0.05 UJ µg/l NBCJ06 

EFF057 03102102 5:05:00PM 57-74-9 Chlordane {technical) 0.5 llJ µgll NBCJ06 

EFF057 03/02/02 5:05:00PM 319-86-8 dclta-BHC 0,05 UJ µgll NBCJ06 

EFF057 03102102 5:05:00PM 60-57-l Dicldrin 0.1 UJ µgll NBCJ06 

EFF057 03/02/02 5:05:00 PM 959-98-8 Endosulfan I 0.05 UJ µg/l NBCJ06 



Storm Water Effluent Analytical Data for the Cooper River 

SA.\'IPLE ID DATE SAMPLl£0 TIME SAMPLED CASNUMBER COMPOUND NAME RESULT VALIDATION QUALIFIEl{ UNITS SDG NUMBER 

EFF057 03/02/02 5:05:00 PM 33213-65-9 Endosulfan Ir 0.1 UJ µg/l NBCJ06 

EFF057 03102102 5:05:00 PM 1031-07-8 Endosulfan sulfate 0.1 UJ µg/l 1'113CJ06 

EFF057 03/02/02 5:05:00PM 72-20-8 Endrin 0.1 UJ µg/1 NBCJ06 

EFF057 03/02/02 5:05:00PM 7421-93-4 Endrin aldehyde O.l UJ µg/I NBCJ06 

EFF0.57 03/02/02 5:05:00PM 53494-70-5 Endrin ketone 0.1 UJ µg/l NBCJ06 

EFF057 03/02/02 5:05:00PM 58-89-9 gamma-BHC (Lindanc) 0.05 lJJ µg/l NBCJ06 

EFF057 03/02/02 5:05:00 PM 5103-74~2 gamma-Chlordane 0.05 UJ µg/l NBCJ06 

EFF057 03102102 5:05:00 PM 76-44-8 Hcptachlor 0.05 UJ µg/I NBCJ06 

EFF057 03102102 5:05:00 PM 1024-57-3 Heptachlor epoxide O.O'i lIJ µg/l NBCJ06 

EFF057 03/02/02 5:05:00 PM 72-43-5 Metlmxychlor 0.5 UJ pg/I NBCJ06 

EFF057 03/02/02 5:05:00 PM 8001-35-2 Toxaphcnc 5 UJ )lg/I NBCJ06 

EFF057 03/02102 5:05:00PM 12674-11-2 Aroclor-1016 I UJ µg/l NBCJ06 

EFF057 03/02/02 5:05:00 PM 11104-28-2 Aroclor-1221 2 UJ µg!l NBC106 

EFF057 03/02/02 5:05:00PM 11141 16-5 Aroclor-1232 UJ µg/I NBCJ06 

EFF057 03/02/02 5:05:00 PM 53469-21-9 Aroclorcl 242 UJ µg/l NBCJ06 

EFF057 03/02/02 5:05:00 PM l2672c29-6 Aroclorc 1248 UJ µg/l NBCJ06 

EFF057 03/02/02 5:05:00PM 11097-69-1 Aroclor-1254 UJ µgll NBCJ06 

EFP057 03102102 5:05:00 PM 11096-82-5 Aroclor-1260 UJ µg/l NBCJ06 

EFF057 03/02/02 5:05:00PM 120-82-1 1,2,4-Trichlorobcnzcne 10 u µg/l NBCJ06 

EFF057 03102102 5:05:00 PM 95-50-1 1,2-Dichlorobenzene 10 u µg/l NBCJ06 

EFF057 03/02/02 5:05:00 PM 541-73-1 1.3-Dichl orobenzene lO u µg/I NBCJ06 

EFF057 03/02102 5:05:00 PM 106-46-7 l A-Dichlorobenzene 10 u µg/l NBCJ06 

2,2'-0xybis( J -chloropropane) 
EFF057 03102102 5:05:00 PM I 08-60-1 [bis(2-Chloroisopropyl )ether] JO u µg/I NBCJ06 

EFF057 03/02/02 5:05:00 PM 95-95-4 Tri ch lorophenol 10 u µgit NBCJ06 

EFF057 03/02/02 5:05:00 PM 88-06-2 2,4,6-Trichlorophenol 10 lJ µg!I NBCJ06 

EFF057 03/02/02 5:05:00PM 120-83-2 2,4cDichlorophenol 10 lJ µg/l NBCJ06 

EFF057 03/02/02 5:05:00 PM 105-67·9 2,4cDimethylphenol 10 u . µg/l . NBCJ06 

EFF057 03/02/02 5:05:00PM 51-28-5 2,4-Dinitrophenol • 50 u µg/I NBCJ06 

EFF057 03/02/02 5:05:00PM r-14-2 2.4-Dinitrotoluene. 10 lJ µg/l NBCJ06 

EFF057 03/02/02 5:0S:OOPM 606-20-2 2,6-Diriitrotoluene 10 u µg/l NBCJ06 

EFF057 03102102 5:05:00PM 9l-58-7 2-Chlomnaphthalene 10 u µg/I NBCJ06 

EFF057 03102102 5:05:00PM 95-57-8 2-Chlorophenol 10 u µg/l NBCJ06 

EFF057 03/02/02 5:05:00PM 2-Methyl-4,6-dinitrophcnol 50 u µg/l NBCJ06 

EFF057 03/02/02 5:05:00PM 91-57-6 2-Methylnaphthalcne 10 u µg/l NBCJ06 

EFF057 03102/02 5:05:00PM 95-48-7 2-Methylphenol (o-Cresol) 10 lJ µg/l NBCJ06 

EFF057 03102102 5:05:00 PM 88-74-4 2,Nitroa:niline 50 u µg/J NBCJ06 

EFF057 03/02/02 5:05:00PM 88-75-5 2-Nitrophenol 10 u µg/I NBCJ06 



Storm Water Etlluent Analytical Data for the Cooper River 

SAMPLE II> DA TE SAMPLED TIME SAMPLED CAS 1'i1JMBER COMPOCND NAME RESULT VALIDATION QUALIFIER UNITS SDG I\:1JMBER 

3&4-Methylphenol (m&p-
EFF057 03102102 5:05:00 PM 106-44-5 cresol) 10 lJ µgit NBCJ06 

EFF057 03102102 5:05:00PM 9lc94-J 3,3'-Dichlorobenzidine 20 lJ µgfl NBCJ06 

EFf<li57 03/02/02 5:05:00PM 99-09-2 3-Nitroaniline lJ µg/l NBCJ06 

EFF057 03/02/02 5:05:00PivI 101-55-3 4-Brnmophenylphenyl ether u µgll NBCJ06 

EFF057 03102102 5:05:00PM 59-50-7 4-Chloro-3~rnethyl phenol 10 u µg/I NBCJ06 

EFF057 03102102 5:05:00 PM 106-47-8 4-Chloroanilinc 20 u µg/l NBCJ06 

EFF057 03102102 5:05:00 PM 7005-72-3 4-Chlorophenylphenyl ether 10 u µg/I NBCJ06 

EFF057 03/02/02 5:05:00 P:>.1 100-01-6 4-Nitrnaniline 50 u µgll NBCJ06 

Eff057 03/02/02 5:05:00 PM 100-02-7 4-Nitrophenol 50 u µg/I NBCJ06 

EFF057 03/02/02 5:05:00 PM 83-32-9 Accnaphthene 10 u µg/1 NBCJ06 

EFF057 03102102 5:05:00 PM 208-96-8 Accnaphlhylene 10 lJ µg/I NBCJ06 

EFF057 03102102 5:05:00 PM 120-12-7 Anthracene IO u µg/I NBCJ06 

EFF057 03102102 5:05:00 PM 56-55-3 Benzo(a)anthracene 10 u µg/l NBCJ06 

EFF057 03102102 5:05:00 PM 50-32-8 Benzo( a)pyrene 10 u µgll NBCJ06 

EFF057 03102102 5:05:00 PM 205-99-2 Benzo(b )iluoramhene 10 u µg/l NBCJ06 

EFF057 03/02/02 5:05:00PM 191-24-2 Benzo(g,h,i)perylenc 10 lJ µg/l NBCJ06 

EFF057 03/02/02 5:05:00 PM 207-08-9 Benzo(k )fl uoranthene IO lJ µg/J NBCJ06 

EFF057 OJ/02/02 5:05:00 PM 111-91-1 bis(2-01lorocthoxy)mcthane JO u µg/l NBCJ06 

EFF057 03/02/02 5:05:00 PM 111-44-4 bis(2-Chloroethyl)ether 10 u µg/1 NBCJ06 

EFF057 03/02/02 5:05:00 PM ll7-81-7 bis(2-Ethylhexyl)phthalate 0.66 J 11g/l NBCJ06 

EFF057 03/02/02 5:05:00PM 85-68-7 Butylbenzylphthalate 10 u µgll NBCJ06 

EFF057 03102102 5:05:00 PM 86-74-8 Carbazole 10 u µg/l NBCJ06 

EFF057 03102102 5:05:00PM 218-01-9 Cbrysene 10 u µgll NBCJ06 

EFF057 03102102 5:05:00 PM 53-70-3 Dihenzo( ah )anthracene 10 u µgll NBCJ06 

EFF057 03102102 5:05:00PM 132-64-9 Diben:Zofuran 10 u µgll NBCJ06 

EFF057 03102102 5:05:00PM 84-66-2 Diethylphthalatc lO u µg/l NE\CJ06 

EFf057 03/02/02 5:05:00 l"'M 131,11-3 Dimethylphthalate lO u µgll • NBCJ06 

EFF057 03102102 5:05:00PM 84-74-2 Di-n~butylphthalate 10 u .. NBCJ06 

EFF057 03102102 5:05:Q0PM l l 7-84-0 Di~n~octylphthalate 10 U· NBCJ06 

EFF057 03102102 5:05:00PM 206"44~0. Buoranthcne 10 u· NBCJ06 

EFF057 03102102 5:05:00PM Fluorene l () lJ NBCJ06 

EFF057 03/02/02 5:05:00PM 118-74-J Hexach!orobenzene 10 u µgll NBCJ06 

EFF057 03/02/02 5:05:00 PM 87-68-3 Hexachlorobutadiene 10 u µg/I NBCJ06 

EFF057 03102102 5:05:00 PM 77.-47-4 Hexachlorocyclopentadicnc 10 u µgll NBCJ06· 

EFF057 03102102 5:05:00 PM 67-72-1 Hexachloroethane 10 u µg/l NBCJ06 

EFF057 03/02/02 5:05:00.PM 193-39-5 Indeno( 1,2.3-cd)pyrenc 10 u µg/I . NBCJ06 

EFF057 03/02/02 5:05:00PM 78-59-l Isophorone 10 u µg!l NBCJ06 

EFF057 03102102 5 05:00 PM 91.-20-3 Naphthalene lO u pg/I NBCJ06 



Storm Water Effluent Analytical Data for the Coo1ler River 

SA\'IPLEID DA TE SAMPLED TIME SAMPLED CAS Nl!MBER COMPOUND NAME RESULT VALIDATION QUALIFIER UNITS SDG NUMRER 

EFF057 03102102 5:05:00 PM 98-95-3 Nitro benzene 10 u µg/l NBCJ06 

EFF057 03102102 5:05:00 PM 621-64.-7 n-Nitrosodi-n-propylamine !O u µg/l NBCJ06 

EFF057 03102102 5:05:00 PM 86-30-6 N-Nitrosodiphenylarninc 10 u µg/l NBCJ06 

EFF057 03102102 5:05:00PM 87-86-5 Pentachlorophenol 50 u µgll NBCJ06 

EFF057 03/02/02 5:05:00 PM 85-01-8 Phenanthrene 10 u µg/l NBCJ06 

EFF057 03/02/02 5:05:00PM 108-95-2 Phenol 10 u µgll NBCJ06 

EFF057 03102102 5:05:00 PM 129-00-0 Pyrene 10 u µg/l NBCJ06 

EFF057 03/02/02 5:05:00 PM 57-12-5 Cyanide, Total IO u µg/l NBCJ06 
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Eff058 ()I /25/02 1:35:00 PM 7440-02-0 Nickel } pg/I NBCJ03 

EFF058 01/25/02 1:35:00 PM 7 440-09-7 Potassium 24000 µg/I NBCJ03 

EFF058 01125/02 1:35:00 PM 7782-49-2 Selenium 4.9 u pg/I p,;sCJ03 

EFF058 OJ/25/02 1:35:00 PM 7440-22-4 Silver 14 u pg/I NBCJ03 

EFF058 01/25/02 1:35:00 PM 7440-23-5 Sod mm 310000 µg/I NBCJ03 

EFF058 01/25/02 1:35:00 P\1 7440-28-0 Thallium 6.3 u pg/I Nl3CJ03 

EFF058 01/25/02 1:35:00 PM 7440-31-5 Tin 4.1 LI pg/I NBCJ03 

EFF058 01/25/02 !:35:00 PM 7440-62-2 Vanadium 34 J pg/l NBCJ03 

Eff058 0 I /25/02 I 35:00 PM 7440-66-6 Zinc II 0 µg/l NBCJ03 
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EFP058 0 l/25102 I Y'i:OO PM 50-29 3 4.4'-DDT (Li UJ ~tg/I NBCHB 

EFF058 Ol/25/02 1:35:00 PM 309-00-2 Aldrm 0.05 UJ µg/I NBCJ03 

EFF058 () 1125/02 1:.i5:00 PM 319-84 (i alpha-BllC 0 05 LU µg/I N13CJ03 

EfTO:'I< () l/2'i/O.' I ,,, 00 l'\1 'il03 "'I <J alrha-( 'hlPrddnl' o o~ I I 11 :.;II l\BCJO'' 



Storm Water 1£1'11uent Anal}'tical Data for the Cooper River 

SAMPLE ID DATE SA.'\1PLED TIME SA.'\1PLED CAS NUMBER 
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RESULT VALIDATION QUALIFIER UNITS SDG NUMUER 
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Storm Water Effluent Analytical Data for the Cooper River 

SAJ\fl'LE ID DATE SA;\1PLED TIME SAMPLED CAS NUMHER 

EfF058 01/25/02 I 35 00 l'M 91-57-6 

EFF058 
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RESULT VALIDATION QUALIFIER liNITS SDG NUMBER 
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Storm Water Effluent Analytical Data for the Cooper River 

SAMPLE II> DATE SAMPLED TIME SAMPLED CASNUMBER COMPOl'ND NAME RESt:LT VALIDATION QUALIFIER UNITS SDG NUMBER 

EFF058 ()I /25102 I 35:00 PM (i7-72- l Hcxachlorocthane I 0 u µg/I NBCJ03 

EFF058 0 I /25/02 135:00 PM 193-39-5 Indcnor 1.2.3-cd)pyrene 10 LI ~tgll NBCJ03 

EFF058 01/25/02 1:35 00 PM 78-59- l lsophorone 10 ll µg/l NBCJ03 

EFF058 01/25/02 1::~500PM 91-20-3 Naphthalene IO u µg/I \fBCJ03 

EFFO:'i8 Ol/2'i/02 I :35 00 P\1 98-95-3 N1troberucne lO lJ pg/l >: BC.I03 

EFFO'i8 01/25/02 I ::15 00 P!\1 621-64-7 11-N i tro<.od i-n-propylarrn nc 10 ]! pg/I :\BCJO:I 

EFF058 Ol/25/02 ! "'lC.Al"\n'.f 8(i-30-(l ~,:_[-Ji lrosmli phcny I ami m· 10 i' '\RCJO'.i I 1,1.uv r.v1 

!FFO~~ Ill ':''JO:' no P \•1 ;-..'.--:Sh ~ I ',·mac Ii l<.Hoplwn1 ii .::.o \BCJO_: 

~·:.FFO:;~'. n ! /:,1rr• r -: ..-;;-oo f).\1 i\ I l>L ____ ,1 '" ·,i:l( J()l. I' I r It\ - ~dllt I 11 I " 

f-Yf'O''-: II I :oc;102 i l.')f)()f'\1 1118-9' .' l'h1·110' I 0 P.~/! '\ BCJO' 

1. 1 :ro;; :-, !J 112"/U..:'. i _\_~ oo P\1 I 29 00-0 o ,r· pg/l '\IICJO\ 

HTD~'- ll I ('S/11' no r:v1 1 ~ ~ < .\ ~lllllk Tuta' I p p_L'./l '\IICJO\ 

EFF059 08130102 11:00:00 AM E-10242 Salinity 2 u ppt NBCJ15 

EFF059 08/30/02 I l:OO:OOAM 7429-90-5 Aluminum 3600 pg/I NBCJ15 

EFF059 08/30/02 11 :OO:OOAM 7440-36-0 Antimony 3.9 lJ µg/I NBCJ15 

EFF059 08/30/02 11:00:00 AM 7440-38-2 Arsenic 5.9 µg/I NBCJl5 

EFF059 08130102 11:00:00 AM 7440-39-3 Barium 7.3 µg/l NBCJIS 

EFF059 08/30/02 Jl:OO:OOAM 7440-41-7 Beryllium 0.1 u µg/I NBCJIS 

EFF059 08/30/02 11:00:00 AM 7440-43-9 Cadmium 0.5 u µg/l NBCJIS 

EFF059 08130102 11:00:00 AM 7440-70-2 Calcium 28000 µg/l NBCJ15 

EFF059 08/30/02 11:00:00 AM 7440-47-3 Chromium 5.5 J µg/I NBCJl5 

EFF059 08130102 11:00:00 AM 7440-48-4 Cobalt 0.7 u µg/l NBCJIS 

EFF059 08/30/02 11:00:00 AM 7440-50-8 Copper 10 J f!g/l NBCJlS 

EFF059 08/30/02 11:00:00 AM 7439-89·6 Iron 2000 µg/l NBCJIS 

EFF059 08/30/02 ll:OO:OOAM 7439.92.1 Lead·· 2.1 u µg/l NBCJ15 

EFF059 08/30/02 : 11 :00:00 AM 7439-95-4 Magnesium 13000 µgll NBCJ15 

EFF059 08/3()/02 ll:OO:OOAM 7439-96-5 Manganese 64 µg/l NBCJl'i 

EFF059 08/30/02 11:00:00 AM 7440-02-0 Nickel 42 J µg/I NBCJIS 

EFF059 08/30/02 ll:OO:OOAM 7440-09-7 Potassium 18000 µg/l NBCJIS 

EFF059 08130/02 11:00:00 AM 7782-49-2 Selenium 3-l u µg/1 NBCJl5 

EFF059 08/30/02 11:00:00 AM 7440-22-4 -Silver 1.4 u µg/l NBCJ15 

EFF059 08/30/02 11:00:00.AM 7440--23~5 Sodium 130000 µgll NBCJI5 

EFF059 08/30/02 11:00:00 AM 7440c28c0 Thallium 6.2 u µg/l NBCJ15 

EFF059 08/30/02 11:00:00 AM 7440-31-5 Tin 2.7 u µg/l NBCJl5 

EFF059 08/30/02 11:00:00 AM 7440-62-2 Vanadium. 14 µg/l NBCJ15 

EFF059 08/30/02 11 :00:00 AM · 7440-66-6 Zinc 18 J µg/l NBCJIS 

EFF059 08/30/02 11:00:00 AM 7439-97-6 Mercury O. l u µg/l NBCJ15 

EFF059 08/30/02 ll:OO:OOAM . 72-54-8 4,4'-DDD 0.1 UJ µg/l NBCJ15 

EFF059 08/30/02 11:00:00 AM 72-55-9 4.4'-DDE 0.1 UJ µg/I NBCJIS 



Storm Water Effluent Analytieal Data for the Cooper River 

SAMPLE ID DATE SAMPLED TIME SAMPLED CAS NUMHER COMPOUND NAME RESULT VALIDATION QUALIFIER UNITS SDG NUMBER 

EFF059 . 08/30/02 Il;OO:OOAM 50-29-3 4,4'-DDT 0,1 UJ µg/l NBCJl5 
EFF059 08/30102 IEOO:OOAM 309-00-2 Aldrin 0.05 UJ µg/l NBCJl5 
EFF059 08/30/02 11:00:00 AM 319-84-6 alpha-BHC 0.05 UJ µg/I NBCJJ5 
EFF059 08/30/02 ll:OO:OOAM 5 I03-71~9 alpha-Chlordane 0.05 UJ µgll NBCJ15 
EFF059 08/30/02 11:00:00 AM 319-85-7 beta-BHC 0.05 UJ µg/l NBCJ15 
EFF059 08/30/02 11:00:00 AM 57-74-9 Chlordane (technical) 0.5 UJ µg/l NBCJ15 

EFF059 08/30/02 11:00:00 AM 319-86-8 delta-BHC 0.05 UJ µg/I NBCJ15 
EFF059 08/30/02 I 1:00:00 AM 60-57-1 Dieldrin 0.1 UJ µg/I NBCJl5 
EFF059 08/30/02 11:00:00 AM 959-98-8 Endosulfan I 0.05 UJ µg/l NBCJI5 
EFF059 08/30/02 1 !:00:00 AM 33213-65-9 Endosulfan 11 0.1 UJ µgll NBCJ15 
EFF059 08/30/02 11 :00:00 AM !031-07-8 Endosulfan sulfate 0.1 UJ µg/l NBCJ15 
EFF059 08/30/02 ll:OO:OOAM 72-20-8 Endrin 0.1 UJ µg/l NBCJ15 
EFF059 08/30/02 11:00:00 AM 7421-93-4 Endrin aldehyde 0.1 lJJ µg/1 NBCJ15 
EFF059 08/30/02 J 1:00:00 AM 53494-70-5 Endrin ketone 0.1 UJ 11gll NBCJ15 
EFF059 08/30/02 11:00:00 AM 58-89-9 gamma-BHC (Lindanc) 0.05 UJ µg/l NBCJ15 
EFF059 08/30/02 11:00:00 AM 5103-74-2 gamma-Chlordane 0.05 lJJ µg/l NBCJ15 
EFF059 08/30/02 11:00:00 AM 76-44-8 Heptachlor 0.05 lJ.I µg/l NBCJ15 
EFF059 08/30/02 11:00:00 AM 1024-57-3 Heptaehlor epoxide 0.05 UJ µg/l NBCJJ5 
EFF059 08/30/02 11:00:00 AM 72-43-5 Methoxychlor 0.5 UJ µg/l NBCJl5 
EFF059 08/30/02 11:00:00 AM 8001-35-2 Toxaphene 5 UJ µg!l NBCJl5 
EFF059 08/30/02 11:00:00 AM 12674-11-2 Aroclor-1016 I UJ µgll NBCJ15 
EFF059 08/30/02 11:00:00 AM 11104-28-2 Aroclor-122 l 2 UJ µg/l NBCJl5 
EFF059 08/30/02 11 :00:00 AM 11141-16-5 Aroclor-1232 UJ µg/I NBCJI5 
EFF059 08/30/02 11 :00:00 AM 53469-21-9 Aroclor- l 242 UJ µg/l NBC.115 

08/30102 11:00:00 AM 12672-29-6 Aroclor-1248 ·• UJ µg/I NBCJ15 
EFF059 08/30/02 11:00:00 AM 11097~69-l Aroclor-1254 UJ µg/I NBCJ15 

EFF059 • 08/30/02. ll:OO:OOAM 11096-82-5 Aroclor-1260 UJ µgll NBCJ15 

EFF059 08/30/02 ll :QO:OO AM .· l20-82C I 1,2,4-Trichlorobenzene IO u µg/l NBCJ15 
EFF059 08/30/02 11:00:00 AM 95-50-1 1,2-Dichlorobenzene 10 u µgll NBCJl5 
EFF059 08/30/02 11:00:00 AM 541-73-1 1,3-Dichlorobenzene 10 u µgll NBCJl5 
EFF059 08/30/02 11:00:00 AM 106-46-7 1,4-Dichlorobem:.ene 10 u µgll NBCJ15 

2,2' -Oxybis( 1-chlornpropane) 
EFF059 08/30/02 ll:OO:OOAM 108"60-l [bis(2-Chloroisopropyl )ether] 10 u µg/1 NBCJl5 
EFF059 08/30/02 11:00:00 AM 95-95-4 2,4,5-Trichlorophenol 10 u µg/I NBCJI5 
EFF059 08/30/02 11:00:00 AM 88-06-2 2,4,6-Trichlorophenol IO u µg/l NBCJ15 
EFF059 08130102 I l:OO:OOAM 120-83-2 2,4-Dichlorophenol 10 lJ µg/I t.rBCJ15 
EFF059 08/30/02 ll:OO:OOAM 105-67-9 2,4-Dimethylphenol 10 u µg/l NBCJ15 
EFF059 08/30/02 11:00:00 AM 51-28-5 2;4-Dinitrophenol 50 u µgll NBCJ 15 
EFF059 08/30/02 11:00:00 AM 121-14-2 2,4-Dinitrotoluene 10 u µg/l NBCJ15 



Storm \Vater Effluent Analytical Data for the Cooper River 

SAMPLE ID DATE SAMPLED TIME SAMPLED CASNUMBER CO:VIPOU~TI NAME RESULT VALIDATION QUALIFIER UNITS SDG NUMBER 

EFF059 08/30/02 ll:OO:OOAM 606-20-2 2,6-Dinitrotoluene 10 u µg/l NBCJl5 
EFF059 08/30/02 U:OO:OOAM 91-58-7 · 2-Chloronaphthalene to u µg/l NBCJl5 

EFF059 08130102 11:00:00.AM 95-57'8 2~Chlorophenol 10 l' µg/l NBCJl5 

EFF059 08/30/02 11:00:00 AM 534-52-1 2-Methyl-4,6-dinitrophenol 50 lJ µg/I NBCJl5 

EFF059 08/30/02 11:00:00 AM 91°57-6 2' Methylnaphthalene 10 u µg!l NBCJ15 

EFF059 08/30/02 1 l:OO:OOAM 95'48-7 2-Methylphenol (o'Cresol) 10 u µg/I. NBCJ15 

EFF059 08/30/02 ll:OO:OOAM 88-74-4 2-Nitroaniline • 50 u µg/l NBCJl5 

EFF059 08/30/02 11:00:00 AM 88-75-5 2-Nitrophenol 10 c µg/I. NBCJl5 
3&4-Methylphenol (m&p-

EFF059 08130102 ll:OO:OOAM 106-44-5 cresol) to u µg/I. NBCJ15 
EFF059 08/30/02 11:00:00 AM 91-94-1 3,3'-Dichlorobcnzidine 20 u µg/I. NBCJ15 
EFF059 08/30/02 11:00:00 AM 99-09-2 3-Nitroaniline 50 u µg/I NBCJl5 
EFF059 08/30/02 I l:OO:OOAM tol-55-3 4-Bromophenylphenyl ether 10 u µg/l NBCJ 15 

EFF059 08/30/02 11:00:00 AM 59-50-7 4-Chh~ro-3-methyl phenol 10 u µgll NBCJ15 
EFF059 08/30/02 11:00:00 AM 106-47-8 4-Chloroani!ine 20 u µg/l NBCJ15 
EFF059 08/J0/02 11:00:00 AM 7005-72-3 4-Chlorophenylphenyl ether 10 u µg!l NBCJ15 
EFF059 08/30/02 11:00:00 AM 100-01-6 4-N itroaniline 50 u µg!l NBCJl5 

EFF059 08/30/02 ll:OO:OOAM 100-02-7 4-Nitrophenol 50 c µg/l NBCJl5 
EFF059 08/30/02 1 l:OO:OOAM 83-32-9 Acenaphthene 10 u µg/I NBCJl5 
EFF059 08/30/02 I l:OO:OOAM Acenaphthylene 10 u µg/I NBCJl5 

EFF059 08/30/02 11:00:00 AM Anthracene 10 u µg/1 NBCJ15 
EFF059 08/30/02 ll:OO:OOAM Benzo(a)anthracene 10 u µg/l NBCJIS 

EFF059 08/30/02 11:00:00 AM 50-32-8 Benzo(a)pyrenc 10 u ~Lg/I NBCJl5 
EFF059 08/30/02 11:00:00 AM 205-99-2 Benzo(b)tluoranthene 10 u µgll NBCJ15 
EFF059 08/30/02 11:00:00 AM 191-24+2 Benzo(g,h,i)perylene 10 u µgll NBCJIS 

EFF059 08/30/02 · 11 :00:00 AM 207-08-9 Benzo(k)iluoranthene 10 u µg/l NBCJl5 

EFF059 08/30/02 11:00:00 AM Hl-91-1 bis(2-Chloroethoxy )methane 10 u µg/l NBCJ15 

EFF059 08/30/02 11:00:00 AM 111-44-4 bis(2-Chloroethyl)ether 10 UJ µg/1 NBCJ.15 
EFF059 08/30/02 l l :00:00. AM 117-81-7 bis(2-Ethylhexyl)phthalate 10 µg/1 NBCJ15 

EFF059 08/30/02 ll:OO:OOAM 85-68-7 Butylbenzylphthalate 10 µg!l NBCJ15 
EFF059 08/30/02 Il:OO:OOAM 86-74-8 Carbazole 10 µg/l NBCJlS 
EFF059 08/30/02 . 11:00:00 AM 218-0t.9 Chrysene 10 µg/I NBCJ15 
EFF059 08/30/02 11:00:00 AM 53-70~3 Dibenzo(a.h)anthracene 10 µg/l NBCJ15 

EFF059 08/30/02 11:00:00 AM 132-64-9 Dibenzofuran 10 • µg!I NBCJl5 
EFF059 08/30/02 11:00:00 AM 84-66-2 Diethylphthalate IO u µgll NBCJ15 
EFF059 08/30/02 I I :00:00 fu\if 131 "11-3 Dime thy lphthalate 10 u µgll NBCJl5 
EFF059 08/30/02 ll:OO:OOAM 84c74-2 Di-n-butylphthalate 10 u µg/l NBCJIS 
EFF059 08/30/02 11:00:00 AM 117-84-0 Di-n~octylphthalate 10 u µg/I. NBCJl5 
EFF059 08/30/02 11:00:00 AM 206-44-0 Fluoranthene 10 lJ µg/l t\BCJ15 



Storm Water Effluent Analytical Data for the Cooper River 

SAMPLE ID DATE SAMPLED TIME SAMPLED CAS NUMBER COMPOUND NAME RESULT VALIDATION QUALIFIER UNITS SD<~ NUMB KR 

EFF059 08/30/02 ll:OO:OOAM 86-73-7 Fluorene 10 u µg/l NBCJ15 

EFF059 08/30/02 11:00:00 AM 118-74-1 Hexachlorohenzene 10 u µgll NBCJ15 

EFF059 08/30/02 11:00:00 AM 87-68-3 Hexachlorobutadiene 10 u µg/l NBCJ15 

EFF059 08/30/02 JJ:OO:OOAM 77-47-4 Hexachiorncycloperttadiene 10 u µgt! NBCJ15 

EFF059 08/30/02 11:00:00 AM 67-72-1 Hexactlloroethane 10 u µ.g/l NBCJ15 

EFF059 08/30/02 11:00:00 AM 193-39-5 Indeno( 1,2,3-cd)pytene 10 u ~1g/l NBCJl5 

EFF059 08/30/02 11:00:00 AM 78-59-1 Isophorone to u µg/l NBCJ15 

EFF059 08/30/02 11:00:00 AM 91-20-3 Naphthalene 10 u µg/l NBCJJ5 

EFP059 08/30/02 ll:OO:OOAM 98-95-3 Nitrohenzene 10 u µg/l NBCJ15 

EFP059 08/30/02 11:00:00 AM 621-64-7 n-Nitrosodi-n-propylamine 10 u pg/I NBCJ15 

EFF059 08/30/02 l l:OO:OOAM 86-30-6 N-Nitrosodiphcnylarninc 10 u pg/I NBCJ15 

EFF059 08130/02 ll:OO:OOAM 87-86-5 Pcntachlorophenol so u ~ig/1 NBCJl5 

EFF059 08130/02 11:00:00 AM 85-01-8 Phenanthrene 10 t: µg/I NBCJIS 

EFF059 08130102 ll:OO:OOAM 108-95-2 Phenol 10 u µg/l NBCJ15 

EFF059 08/30/02 11:00:00 AM 129-00-0 Pyrenc 10 u µg/l NBCJ15 

EFF059 08/30/02 11 :00:00 A!\f 57-12-5 Cyanide, Total 10 u pg/I NBCJl5 

FFf'070 O'\ll 8/02 74S 00 PM E-1024::1 Salinity 2 11 ppl NBCJOQ 

EFF070 OSI 18/02 7 4'\ 00 l'.\1 7429-90-'\ Alum111um 790 J p~/I f\BCJOQ 

EFF070 05118/02 745 00 l'\1 7440-36-0 Anl1111ony ,\ <) ti pg/I f\BCJOQ 

EFF070 (Vil 18/02 7 4-; 00 P\·1 7-UO-18-: ,\r'>ClllL <) 1. pg/I :\ l:lCJ09 

EFF070 05118/02 7:4'i 00 PM 7440 39-3 Ban um '" pg/I 1'\BCJO<J 

Fff070 05118/0::' 7 :4S 00 PM 7440 41 7 Fkryll1um OJ l' pg/I f\llCJ09 

Ef'F070 05/18/02 7 45 00 PM 7440-43-') Cadmium 06 l. rig/I NBCJ09 

EFF070 05118/02 7:45:00 PM 7440-70-2 Calcium 25000 pg/I NBCJ09 

EFF070 05/l 8/02 7:4S:OO PM 7440-47-1- Chromium 9.5 pg/I NBCJ09 

ErF070 05118/02 7 45:00 PM 7440-48-4 Cobalt 0.7 UJ pg/] NBCJ09 

EFF070 05118/02 7:45:00 PM 7440-50-8 Copper 12 J NBCJ09 

EFF070 05118102 7:45:00 PM 7439-89-6 Iron 1800 pg/I NBCJ09 

EFF070 05/18/02 7:45 00 PM 7439-92-1 Lead 8 pg/I NBCJ09 

EfP070 05/18/02 7:45:00 PM 7439-95-4 Magnesium 10000 pg/I NBCJ09 

EFF070 05118/02 7:45:00 PM 7439-96-5 Manganese 110 µg/l NBCJ09 

Eff070 OSI l 8/02 7:45:00 P\1 7440-02-0 Nickel I. 7 u \IBCJ09 

HT070 05/18/02. 7:45:00 P\1 7440-09-7 Potassium 8200 NBCJ09 

EFF070 05/18/02 745:00 PM 7782-49-2 Selenium :u u flg/1 NBCJ09 

EFF070 O:'i/18/02 145:00 PM 7440-22-4 Silver 0.5 l.1J flg/I NBCJ09 

EFF070 05/18/02 7:45:00 PM 7440-2:0.-5 Sodium 83000 pg/I '.\BC'J09 

EFF070 05118/02 7:4'.i:OO PM 7440-28-0 Thallium 5.1 u ftg/l NBCJ09 

ErF070 0:1/18/0::1 7:4'\:00 PM 7440 3 l-'\ Tin 4) l pg/l :\'BCJ09 

FFF070 05/ 18/02 ':45:00 P\1 7440 62 2 Vanadium 8 I P?Yil '.\BCJ09 



Storm \\'atcr Effluent Analytical Data for the Cooper River 

SA~IPLE ID l>ATE SAMPLED TIME SAMPLED CAS l'lLIMBER COMPOlJND NAME RESVLT VALIDATIO:\' QUALIFIER UNITS SDG NUMBER 

EFF070 05118102 7 .+5:00 P'\1 7440-66-6 Zinc !SO J µg/I NBCJ09 

Eff070 05/18/02 7:45:00 PM 7439-97-6 Mercury 0.1 UJ µg/I NBCJ09 

EFF070 05/18/02 7:45:00 PM 72-54-8 4.4'-DDD 0.1 UJ µg/l NBCJ09 

EFF070 05/18/02 7:45:00 PM 72-55-9 4.4'-DDE 0.1 lJJ µg/I NBC:J09 

EFF070 05/18/02 7:45:00 PM 50-29-3 4.4'-DDT 0.1 UJ rig/I NBCJ09 

EFF070 05/18102 745 00 PM 309-00-'.' Aldrin 00" l IJ pg/I NBC:JO<) 

EFFU70 O'.if J tsM.' '.4." 00 l'M '19-84-6 nlpha-BHC 0.0.:\ l !J rig/I NI3CJ09 
I f-1(1-(1 0\ I ts/I)_'. -1'00Pt\1 ., 1 ()~ ~I (j .tlph,1 ·C 'hiorda11, 11 ()- I i pf.'.-ii Nl:lCJ09 

UHFu t}~/i~/U2 -1 '- I!(} i'!\ j . f I) X'.' ill'ldHH\ U IJIJ:c: ;ig•; '< H\ .1011 

fFHl-;fJ I):\, I 1'/0.2 4' 00 J>l\1 ,- ~4 ') ' l1!1>1Jarll' 1 teel1111l .i1. I) I j }1gii .'\BCJO'J 

FIT070 U:'f I 8/0.2 : 4'i 00 l'M '19-8()-8 della-Fllf{ (J ():' l J p).:11 'JBCJ09 

l!TWi' o:;: I S/0~' 4' 00 P'\1 (,{)_;- I ll1ddn11 l): I l '<Bf JOIJ 

EFF070 O:VI i\/0.2 - 45 00 PM <J59-98-8 l::nJn~ultan I 0. 0.' l J 'J[l{'J()(j 

El-'F070 05/ I 8/02 ; 4500 PM :<32 L'\-(15-9 EnJo,ulfan 11 0.1 l .I '.'JIWJO'l 

El-'f070 O:'i/ 18102 "45 00 Vivi I 031-07-8 h1do~ul1an sullak 0. i Ii pg/i :\RC.!09 

El'F070 05/ J 8/02 7 45 00 PM 72-20-8 EnJrin 01 UJ ~tg/l :\BC 109 

fff'070 0)/18/02 7 45 00 PM 7421-91-4 Endnn aldehyde 01 u pf!/I :\BCJ09 

EFF070 05/ 18/02 7 4:'i 00 PM 5J4'l4-70-5 Emlrin kctune () l l J :\BCJO'I 

EFF070 0)/ l 8/02 74) 00 l'M 58-89-9 >.',m1ma-BHC 1Lindane1 0.02) :\ l3CJ09 

EFHJ70 0511 8/02 .45 00 PM IO:l-74-2 gamma-( ·1i1orJ;i1w 0.05 l J i"BCJ09 

EFl-'070 05/ 18/02 745:00 PM 76-44-8 llcptachlo1 0.008(1 J I\ BCJ09 

J:FF070 05118102 7 45 00 PM 1024)7-.1 cpox1dc 0.05 u l\!3CJ09 

EFF070 05/18/02 7.45:00 PM 72-4J-5 Methoxychlor 0.5 UJ l\BCJ09 

EFF070 05/18/02 74'\:00 PM 8001-3='-2 Toxaphene " l !j pg/l NBCJ09 

EFHl70 05/18/02 745:00 P\1 12674-11-2 Aroclor-1016 LTJ pg/I NBCJ09 

Eff070 05/18/02 7:45:00 PM 11104-28-2 Arnclor-122 l 2 UJ pg/I NBCJ09 

EFF070 05/18/02 745 00 PM 11141- ](1-5 Aroclor- I 232 l'J pg/I '.\BCJ09 

EFl·070 05118102 7:4'.'i 00 PM 53469-2 J -9 Arnclor- 1242 u NBCJ09 

E:rF070 O'i/18/02 7:45 :00 P\1 12672-29-6 Arnclor-1248 UJ NBCJ09 

EFF070 05/18/02 7:4'.'i 00 P.\1 11097-69-l Aroclnr-1254 U.I NRCJ09 

EFl-'070 05/l 8/02 7:4'.'i 00 PM 11096-82-5 Aroclor-1260 1 (IJ µg/I '.\BCJ09 

EFF070 05/ 18/02 7 45 00 PM 12082-1 I .2 A-Trichloroherll:enc JO u :\BCJ09 

EFF070 05118/02 7:45:00 PM 95-50-1 I ,2-Dichlorobcn1,enc 10 L pg/I '.\'BCJ09 

EFF070 05118/02 7 45 0() PM 541 7.~-1 I .l-Dichlornhc11/cnf' I{) Nl3CJ09 

EFF070 05/18/02 7·.+5:00 PM 106-46-7 I .4-Dichlorohe111ene 10 L: pg/I NJ3CJ09 

2,2'-0xyhis( J-chloropropam· J 

EH'070 05/ 18/02 7:45:00 P\1 I 08-(10-1 [his( 2-Chloroisoprnpyl )ether l 10 l NBCJ09 

EFF070 05/ 18/02 745:00 P\1J 95-95-4 2 .4.5-Tnchlornphcnnl 10 l' l\BCJ09 

EFF070 il~/ I i<IO::' ~ 4' 00 P\1 l>;8-0(,.: .~.4-'' T11chlmnplwnnl 10 '\ B< 'JO'I 



Storm Water Efllucnt Analytical Data for the Cooper River 

SAl\IPLE ID DATE SAMPLED 'flME SAMPLED CAS l\UMBER 

ffF070 

EFF070 

EFF070 

EFF070 

EFF070 

EFF070 

ErF070 

EH'070 

EFF07o 

l'IHJIO 

EFHJ70 

r.FF<l7(1 

FFF070 

Er:rmo 
EFF070 

EFF070 

EF!-'070 

1·.ri-:mo 
FFF070 

EIT070 

EFF070 

EFF070 

f+HJ70 

EFF070 

EFF070 

EFF070 

EFF070 

EFF070 

EFF070 

Err;{)70 

ErF070 

EFF070 

EFHl70 

EFF070 

ErF070 

EFF070 

EFF070 

Eff070 

05/ 18/02 

05/18/02 

05/18/02 

05/ 18/02 

05/18/02 

05/ 18/02 

O'.i/18/02 
fl'i.11 SJO:' 

()'iii S/O~ 

(),~,II 8/(1_'. 

()'i 1 18/02 

()'i/ 18/0:' 

()'\/ 18/02 

0.:;/ 18/02 

05/ 18/02 

05/ 18/02 

())/ 18/02 

O'i/ 18/02 

O'i/18/02 

05118/02 

05118/02 

05/18/02 

05/ J 8/02 

O"i/18/02 

O.'i/18/02 

0)/18/02 

05118/02 

05/ 18/02 

05/ 18/02 

05/ 18/02 

05118/02 

05/ 18/02 

0511 8/02 

05/18/02 

05118102 

05118102 

O:'i/ I 8102 

()'i/ 18/02 

7:45 00 Pl\1 

7:45:00 PM 

7:45:00 PM 

7:45:00 PM 

7:45:00 PM 

7:45:00 PM 

7 4'i 00 PM 

4'i 00 1'\1 

4'i 00 PM 
, 4'i 00 PM 

~' 00 PM 

4'i 00 PM 

; -1.5:00 P\1 

45 00 PM 

745:00 P\1 

7:45 00 PM 

7 45 00 P'.\1 

745 00 PM 

; 4"·00 P\1 

7 4' 00 P\11 

7 4'i 00 P\rl 

7 45 00 PM 

745:00 PM 

7 45:00 PM 

745 00 P\1 

745:00 p,\1 

7:45:00 PM 

7:45:00 PM 

7:45:00 PM 

7:45 00 PM 

74:Hl0 PM 

745 00 PM 

7:41:\:00 PM 

7 45 00 PM 

7 45:00 PM 
7:45 00 P:vl 

: 45 00 PM 

74'\00PM 

120-83-2 

IO:'i-67-9 

51-28-5 

121-14-2 

606-:20-2 

91-58-7 

'11 _5 7 h 

"~-4S· 

I ()(1-44-~ 

91-94-1 

99-09 :' 

101-55-:> 

59-50- 7 

10(1-47-8 

7()())- 72 ' 

100-01-(J 

I 00-02-7 

83-32-9 

208-96-8 

120- 12-7 

56-55-3 

50-32-8 

205-99-2 

191-24-2 

207-08-9 

I 11-91-1 

111-444 

117-81-7 

85-68-7 

8h-74-8 

218-01-9 

53-70-:'> 

I .'2-64-9 

?\4-66-2 

COMPOUJ\l) NAME 

2.4-Dichlororhenol 

2,4-Dirnelhylphcnol 

2:4-Dinitrophcnol 

2,4-Dinitrololucnc 

2,6-Dinitrotoluene 

2-Chloronarhthalcnc 

~-( 'h:nroplwnnl 

''v1c1h'I 4.(1 d1r111rnrhc·11.i' 

'-\1ethvl 11anl1thaiL'1h· 

'· Vkthvlphc·nol 111-(·rc'"i 

"') ~aroanll1nc 

' N 11rophc11nl 

;,1,:4.\1cthylpl1e11()l 1111&p 

cTe,o' I 

' .. ~ '-D1c·hl orohcnndinc 

3-Nitrnarn lme 

4-('hlnroaniline 

J~ cth~ 

4-Nilrnam I mc 

4 N itrophcnol 

Accnaphthene 

Acenaphlhylene 

Anlhraccnc 

Bcnzo(alanthraccnc 

Benzu(a)pyrcnc 

fknzo(b )fluoranthcnc 

Bcnzo(g,h,i ncr·v1f•nc 

Benzn(k) fl uoranlhene 

Butylbcnzyl phthalatc 

Carhazole 

l 'liry~enc 

Dihenzo(a.h)anlhracenc 

Dibcn;:ofuran 

Dielhvlphtlmlalr 

RESULT VALIDATION QUALIFIER UNlTS SDG l\lJMBER 
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l 
l' 

l 
ll 

u 
I' 
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pg/I 

pg/I 

~tg/l 

µg/I 

µg/I 

pg/I 

11g/I 

u;dl 

pg/I 

pg/I 

µg/l 

pg/l 

11 ;_>/I 

~1g/I 

µg/I 

pg/I 

pg/I 

µg/I 

µg/l 

µg/l 

µg/l 

pg/I 

µg/l 

µg/l 

µg/1 

fig/I 

ftg/I 

µg/l 

µg/I 

NBCJ09 

NBCJ09 

NBCJ09 

NBCJ09 

NBCJ09 

NBCI09 

NflC'J()CJ 

'\!BCJO<l 

\BCJ09 

\fl( JO!) 

\fWJO•J 

'\ B\ lO<l 

\BCJ09 

\BCJ09 

NBCJ09 

NBC.109 

:\BCJ09 

N[lCJ09 

'\!BCJ09 

N13CJ09 

NBCJ09 

NBCJ09 

Nl'lCJ09 

NBCJ09 

NBCJ09 

NBCJ09 

\BCJ09 

Nl3CJ09 

NBCJ09 

NBCJ09 

NllCJ09 

NllCJ09 

NBCJ09 

NBCJ09 

NBCJ09 

NBCJ09 

NllC J01) 

NBCJ09 



Storm Water Eflluent Analytical Data l'or the Coo11er lfrrer 

SAMPLE ID DATE SAMPLED TIME SAMPLED CAS !\'UMBER COMPOU:'>ID NAME RESULT VALIDA TIO!'\ QUALIFIER UNITS SDGNlJMBER 

EFF070 OS!l 8i02 7:45:00 PM I :l I I 1-:l D1methylphth::ilatc IO LJ 11g/I :\BCJ09 

EFF070 05/ 18/02 7:45:00 PM 84-74-2 Di-11-huty I phthal ate 10 u ftg/I NBCJ09 

EPF070 O:'i/ 18/02 7 45 :00 Pl'v1 I I 7-84-0 Di-n-octylphlhalatc 10 u 11gll NBCJ09 

EFF070 O:'i/ 18/02 7:45:00 P\1 206-44-0 Fl uoranthcnc JO l' NBCJ09 

EFF070 05/ I 8/02 745:00 P\1 86-73-7 Fluorcnc I 0 L NBCJ09 

El+070 05118/02 7 45:00 P\1 I 18-74-1 Hcxachlorobcnlcnc I 0 l NBCJ09 

EFF070 05i i 8/CC -; 45:0U PM 1li-6ik' H cxac 11 lorohut:.id ic 1w 10 NBCJ09 

llTf1-;n ·I~.· I !)/IJ.:' '4.'\ 00 p:,.1 r-+ I k \,1«i1h i1 oc\ l·iopc'lllad1c 11, J ll '-.BUO•/ 

1 Frn:p 11;,. ! s;o_: 4' 00 P\i t; I k\;JL'lliOt!ll'lh.111, H; 
" 

'\H( 10•1 

t:FHFfl ()'\;I i':/IJ:' - 4:i 00 PM -;q ; l1ldL'll<>< i._2,:; tdJpHClil' I (l NB( .HJ<J 

u+mo fl')/ I 8ill 2 45 00 PM .;;9_ I hophor,Jnc l(J pµIJ NRCJO<J 

I ITff'() n"' I '\ID_' '4"00P\I q I _'.O ' '\; c1pl11 ha!c'nc I II ,,l., N rlCJOq t•;--' 

ITF070 05111'/02 7 4500 PM •J8 ()) \i1troht'll/CllC I IJ pg/I \i B( 'J()() 

EFF070 05/I 8/02 7 4'\ 00 PM (>2 1-(>4· 11- !\i 1 Lrn,oJi-11-propv ia1111 Ill J () \i rlC.I09 

EFF070 05/ I k/02 i 45.00 PM !'(1 :;O-(i N -.'-. 11ro,odi ph~nylammc 10 l 11g/I :\ 13('J09 

EFF070 05/ J 8/02 745:00 PM 1-\7-86-5 Pc11lachlorophcnol 'iO l pg/I \iBCJ09 

FFHJ70 05118/02 7:45:00 PM 8)~() 1-8 l'hcna11th1·c11c 10 l pg/I NBCJ09 

ITF070 05/18/02 7 4'i 00 PM 108-9') ::'. l'hcnol 10 u pg/I \iBCJ09 

EFF070 05/ l S/02 7 4.'.':00 PM 129-00-0 l'yre11c 10 1: ,ll)!ll :\BCJ09 

l'.Fl-070 O:'i/I H/O..'. ! 45 00 PM ,~7 I' .~ ( )-<UllUL'. lutal JO l ,uµ/l NBCJ09 

EFF070D 05118102 7:45:00PM E-10242 Salinity 2 u rrt NBCJ09 

EFF070D 05/18/02 7:45:00 PM 7429-90-5 Aluminum 170 µgit NBCJ09 

EFF070D 05118102 7:45:00 PM 7440-36-0 Antimony 3.9 u µgll NBCJ09 

EFF070D 05/18/02 7:45:00 PM 7440c38-2 Arsenic 13 µg/l NBCJ09 

EFF070D 05118102 7:45:00 PM Barium 8:7 J µg/l NBCJ09 

EPF070D 05118102 7:45:00 PM 7440-41-7 Beryllium Q,l u µg/l NBCJ09 

EFF070D 05118102 7:45:00 PM 7440~43-9 Cadmium (),6 u µg!I NBCJ09 

EFF070D 05118102 7:45:00PM 7440-70~2 Calcium 17000 µg/l NBCJ09 

EFF070D 05/l8/02 7:45:00 PM 7440-47-3 Chromium 3 J µgll NBCJ09 

EFF070D 05/18/02 7:45:00.PM 7440-48-4 Cobalt 0.7 UJ µgll NBCJ0.9 

EFF070D 05/18/02 7:45:00 PM 7440-50-B Copper 11 u µg/I NBCJ09 

EFF070D ·· 05/l 8/02 7:45:00 PM 7439-$9-6 Iron 300 J µg/l NBCJ09 

EFf070D 05/18/02 7:45:00 PM 7439-92-1 Lead 2.5 u µg/I NBCJ09 

EFF070D 05/18/02 7:45:00 PM 7439-95-4 Magnesium 2100 µg/l NBCJ09 

EFF070D 05/18/02 7:45:()() PM 7439~96-5 Manganese 42 µg/l NBCJ09 

EFF070D 05/18/02 7:45:00PM 7440-02-0 Nickel 1.7 u µg/I NBCJ09 

EFF070D 05118/02 7:45:00 PM 7440-09-7 Potassium 2900 µg/l NBCJ09 

EFF070D 05/18/02 7:45:00 PM 7782-49-2 Selenium 3.3 u µg/l NBCJ09 

EFF070D 05/18/02 7:45:00 PM 7440-22-4 Silver 0.5 UJ µg/I NBCJ09 



Storm Water l~fflucnt Analytical Data for the Cooper River 

SAMPLE ID DATE SAMPLED TIME SAMPLED CAS NUMUER 

EFF070D 

EFF070D 

EFF070D 

EFF070D 

EFF070D 

EFF070D 

EFF070D 
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EFF070D 

EFF070D 

EFF070D 

EFF070D 

EFF070D 

EFF070D 

EFF070D 

EFF070D 

EFF070D 

EFF070D 

EFF070D 

EFF070D 

EFF070D 

EFF070D 

EFF070D 

EFF070D 

EFF070D 

EFF070D 

EFF070D 

EFF070D 

EFF070D 

EFF070D 

EFF070D 

EFF070D 

EFF070D 

EFF070D 

EFF070D 

EFF070D 

EFF070D 

EFF070D 

EFF070D 

05118/02 

05/18/02 

05/18/02 

05/18/02 

05/18/02 

05/18/02 

05/18/02 

05118/02 

05/18/02 

05/18/02 

05118/02 

05/18/02 

05/18/02 

05/ 18/02 

05/18/02 

05/18/02 

05/18/02 

05118/02 

05/18/02 

05/18/02 

05118/02 

05/18/02 

05/18/02 

05/18/02 

05/18/02 

05/18/02 

05118/02 

05118/02 

05/18/02 

05/18/02 

05118/02 

05/18/02 

05/18/02 

05/18/02 

05118/02 

05118/02 

05/18/02 

05/18/02 

05/18/02 

7:45:00 PM 

7:45:00PM 

7:45:00 PM 

7:45:00 PM 

7:45:00PM 

7:45:00PM 

7:45:00 PM 

7:45:00 PM 

7:45:00 PM 

7:45:00 PM 

7:45:00 PM 

7:45:00 PM 

7:45:00PM 

7:45:00 PM 

7:45:00 PM 

7:45:00 PM 

7:45:00 PM 

7:45:00 PM 

7:45:00 PM 

7:45:00 PM 

7:45:00 PM 

7:45:00 PM 

7:45:00 PM 

7:45:00 PM 

7:45:00 PM 

7:45:00PM 

7:45:00PM 

7:45:00 PM 

7:45:00 PM 

7:45:00 PM 

7:45:00PM 

7:45:00 PM 

7:45:00 PM 

7:45:00 PM 

7:45:00 PM 

7:45:00 PM 

7:45:00 PM 

7:45:00 PM 

7:45:00 PM 

7440-23-5 

7440-28-0 

7440-31-5 

7440-62-2 

7440-66-6 

7439-97-6 

72-54-8 

72-55-9 

50-29-3 

309-00-2 

319-84-6 

5103-71-9 

319-85-7 

57-74-9 

319-86-8 

60-57-1 

959-98-8 

33213-65-9 

1031-07-8 

72-20-8 

7421-93-4 

53494-70-5 

58-89-9 

5103-74-2 

76-44-8 

1024-57-3 

72-43-5 

8001-35-2 

12674-11-2 

11104-28-2 

11141-16-5 

53469-21-9 

12672-29-6 

11097-69-1 

11096-82-5 

120-82-1 

95-50-1 

541-73-1 

106-46-7 

COMPOUND NAME 

Sodium 

Thallium 

Tin 

Vanadium 

Zinc 

Mercury 

4,4'-DDD 

4.4'-DDE 
4,4'-DDT 

Aldrin 

alpha-Bl IC 

alpha-Chlordane 

bcta-BHC 

Chlordane (technicaJ) 

delta-BHC 

Dieldrin 

Endosulfan 1 

Endosulfan 11 

Endosulfan sulfate 

Endrin 

Endrin aldehyde 

Endrin ketone 

gamma-BHC (Lindanc) 

gamma-Chlordane 

Heptachlor 

Heptachlor epoxide 

Mcthoxychlor 

Toxaphene 

Aroclor-1016 

Aroclor-1221 

Aruclor-1232 

Aroclor-1242 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

1,2,4-Trichlorobenzene 

1,2-Dichlorobenzene 

1.3-Dichlorobenzene 

1,4-Dichlorohenzene 

RESULT VALIDATION QUALIFIER UNITS SDG NUMBER 
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NBCJ09 
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NBCJ09 

NBCJ09 

NBCJ09 

NBCJ09 

NBCJ09 
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Storm \Valer Effluent Analytical Data for the Cooper River 

SAxIPLE ID DATE SA.'\IPLED TIME SAMPLED CAS Nl.:MBER C0:\'1POUND NAME RESULT VALIDATION QUALIFIER UNITS SDG NUMBER 

2,2'-0xybis(l-chloropropane) 
EFF070D 05118/02 7:45;00 PM 108-60-1 [bis(2-Chloroisopropyl)ether] 10 u µg/I NBCJ09 

EFF070D 05118/02 7:45:00 PM 95-95-4 2,4,5-Trichlorophenol 10 u µg/I NBCJ09 

EFF070D 05/18/02 7:45:QOPM 88-06-2 2.4.6-Trichlorophenol 10 u µgll NBCJ09 

EFF070D 05/18/02 7:45:00PM 120-83-2 2,4-Dichlorophenol 10 u µg/I NBCJ09 

EFF070D 05/18/02 7:45:00.PM 105-67-9 2,4-Dimethylphenol 10 u µgll J\BCJ09 

Eff070D 05/18/02 7:45:00 PM 51-28-5 2,4-Dinitrophenol 50 u µg/l J\BCJ09 

EFF070D 05/18/02 7:45:00 PM 121-14-2 2,4-Dinitrotoluene 10 u µg/I NBCJ09 

EFF070D 05/18/02 7:45:00 PM 606-20-2 2,6-0initrotoluene 10 u µg/I NBCJ09 

EFF070D 05/18/02 7:45:00 PM 91-58-7 2-Chloronaphthalene 10 u µg/l NBCJ09 

EFF070D 05/18/02 7:45:00 PM 95-57-8 2-Chlorophcnol JO u µg/I NBCJ09 

EFF070D 05/18/02 7:45:00 PM 534-52-1 2-Methyl-4,6-dinitrophenol 50 u µg/I NBCJ09 

EFF070D 05/18/02 7:45:00 PM 91-57-6 2-Methylnaphthalene IO u µg/I NBCJ09 

EFF070D 05118/02 7:45:00 PM 95-48-7 2-Methylphenol (o-Cresol) 10 u µg/l NBCJ09 

EFF070D 05/18/02 7:45:00 PM 88-74-4 2-Nitroanilinc 50 u µg/I NBCJ09 

EFF070D 05/18/02 7:45:00PM 88-75-5 2-Nilrophcnol IO u µg/I NBCJ09 

3&4-Methylphenol (m&p-
EFF070D 05/J 8/02 7:45:00 PM I06-44-5 ere sol) 10 u µg/l NBCJ09 

EFF070D 05/l 8/02 7:45:00 PM 91-94-1 3,3'-Dichlorobenzidine 20 u µg/l NBCJ09 

EFF070D 05/18/02 7:45:00 PM 99-09-2 3-Nitroaniline 50 u µg/I NBCJ09 

EFF070D 05/18/02 7:45:00 PM 101-55-3 4-Bromophenylphenyl ether LO u µg/I NBCJ09 

EFF070D 05118/02 7:45:00 PM 59-50-7 4-Chloro-3-rnethylphenol 10 u µg/l NBCJ09 

EFF070D 05/18/02 7:45:00 PM 106-47-8 4-Chloroaniline 20 u µg/l NBCJ09 

EFF070D 05/18/02 7:45:00PM 7005~ 72-3 4-Chlorophenylphenyl ether 10 u µg/I NBCJ09 

EFF070D 05/18/02 7:45:00 PM 100-01-6 4-Nitroaniline 50 u µg/l NBCJ09 

EFF070D 05/18/02 7:45:00 PM 100-02-7 4-Nitrophenol 50 u µg/I NBCJ09 

EFF070D 05/18/02 7:45:00 PM 83-32-9 Acenaphthene 10 u µg/I NBCJ09 

EFF070D 05/18/02 7:45:00 PM 208~96-8 Acenaphthylene 10 u µg/I NBCJ09 

EFF070D 05/18/02 7:45:00 PM 120-12-7 Anthracene IO u µg/I NBCJ09 

EFF070D 05118102 7:45:00 PM 56-55-3 Benzo(a)anthracene 10 u µg/I NBCJ09 

EPF070D 05/18/02 7:45:00PM 50-32-8 Benzo{a)pyrene IO u µgll NBCJ09 
EFF070D 05118/02 7:45:00PM 205-99-2 Benzo(b )fluoranthene 10 u µg/I NBCJ09 

EFF070D 05/18/02 7:45:00PM I 91~24-2 Benzo(g,h,i)perylene IO u µg/l NBCJ09 

EFF070D 05/18/02 7:45:00 PM 207-08-9 Bcnzo(k)fluoranthene 10 u µg/I NBCJ09 

EFF070D 05/18/02 7:45:00PM I ll-91-1 bis(2-Chloroethoxy)methane 10 u µg/I NBCJ09 

EFF070D 05/18/02 .7:45:00PM l l 1~44-4 bis( 2-Ch lo roe th yl )ether 10 u µg/I NBCJ09 

EFF070D 05/18/02 .7:45:00 PM 117-81-7 hi s(2-Eth ylhexyl )phthalate 10 u µg/I NBCJ09 

EFF070D 05118/02 7:45:00 PM 85-68-7 Butylbenzylphthalate IO u µg/I NBCJ09 

EFF070D 05118/02 7:45:00 PM 86-74-8 Carbazole IO lJ µg/I NBCJ09 



Storm Wat('r l<:ffluent Analytical Data for the Cooper River 

SA:Vll'LE ID DATE SAMPLED TIME SA'.\/lPLED CAS l\'1J:\1BER COMPOUJ\'D 7'AME RESULT VALlDATIO~ QUALIFIER U!'.'ITS SDG NUMBER 
·-· 

EFF070D 05/18/02 7:45:00 PM 218-01-9 Chrysene 10 u µg/l NBCJ09 

EFF070D 05/18/02 7:45:00 PM 53-70-3 Dibenzo(a,h)anrhracene 10 lJ µg/l NBCJ09 

Eff070D 05118/02 7:45:00PM 132-64-9 Dibenzofuran IO lJ µg/l NBCJ09 

EFF070D 05118/02 7:45:00PM 84-66-2 Diethylphlhalale 10 lJ µg/I NBCJ09 

EFF070D 05/18/02 7:45:00 PM 131-11-3 Dimethylphthalatc 10 u µg!l NBCJ09 

EFF070D 05/18/02 7:45:00 PM 84-74-2 Di-n-butylphthalatc IO u µg/l NBCJ09 

EFF070D 05/18/02 7:45:00 PM 117-84-0 Di-n-octylphthalatc 10 u µg/I NBCJ09 

EFF070D 05/18/02 7:45:00 PM 206-44-0 Fluoranthene 10 u µg/I NBCJ09 

Hf'070D 05/18/02 7:45:00 PM 86-73-7 Fluorcnc 10 u µg/I NBCJ09 

EFr070D 05/ 18/02 7:45:00 PM ] 18-74-1 Hexachlorobenzcne 10 lJ µg/l NBC.109 

EFF070D 05/18/02 7:45:00 PM 87-68-3 Hexachlorobutadicnc I 0 u µg/I NBCJ09 

Eff070D 05118102 7:45:00 PM 77-47-4 Hexachlorocyclopentadicnc 10 u µg/I NBCJ09 

EFF070D 05/18/02 7:45:00 PM 67-72-1 Hexachloroethane 10 u µg/l NBCJ09 

EFF070D 05/18/02 7:45:00 PM 193-39-5 hldeno( l,2,3-cd)pyrene 10 u pg/I NBCJ09 

EFF070D 05/18/02 7:45:00PM 78-59-1 Isophoronc 10 c µg/I NBCJ09 

EFF070D 05118/02 7:45:00PM 91-20-3 Naphthalene 10 u µg/I NBCJ09 

EFF070D 05/1.8/02 7:45:00 PM 98-95-3 Nitro benzene JO u µg/l NBCJ09 

EFF070D 05/18/02 7:45:00 PM 621-64-7 n-Nitrosodi-n-propylamine 10 u ~1g/l NBCJ09 

EFF070D 05118102 7:45:00 PM 86-30-6 N-Nitrosodiphenylaminc 10 u µg/l NBCJ09 

EFF070D 05/18/02 7:45:00 PM 87-86-5 Pemachlmophenol 50 u µg/I NBCJ09 

EFF070D 05118102 7:45:00PM 85-01-8 Phenanthrene 10 u µg!l NBCJ09 

EFF070D 05/18/02 7:45:00 PM 108-95-2 Phenol 10 u pg/l NBCJ09 

EFF070D 05118/02 7:45:00 PM 129-00-0 Pyrene lO c pg/l NBCJ09 

EFF070D 05/18/02 7:45:00PM 57-12-5 Cyanide, Total 10 u µg/I NBCJ09 

EFr:o?l 07115/02 8:05:00 PM E-10242 Salinity 1 l' ppt NBCJ!3 

EFF071 07115/02 8:05:00 PM 7429-90-5 Aluminum 1500 NBCJ13 

EFF071 071J5/02 8:05:00 PM 7440-36-0 Antimony 9.5 pg/I J'\BCJ I 3 

EFF071 07/15/02 8:05:00 PM 7440-38-2 Arsenic 8.1 pg/] NBCJ 13 

EFF071 07/ 15/02 8:05:00 PM 7440-39-3 Ban um 14 µg/l l\BCJ 13 

EFF071 07115102 8:05:00 PM 7440-41-7 Beryllium 0.1 u pg/I NBCJ 13 

Eff071 07115102 8 05:00 PM 7440-43-9 Cadmium 0.5 l: µg/I :\BCJ 13 

Eff071 07115/02 8:05:00 PM 7440-70-2 Calcium 43000 µg/I NBCJ IJ 

EFF07 I 07/ 15102 8 05 00 PM. 7440-47-3 Chromium 5 ~Lg/I :'>JBCJ 13 
l:::]-J-'(]71 07 /I 'i/02 8:0'i:OO PM 7440-48-4 Cobalt 1.2 ~Lg/I N13CJ 13 

EFl-'071 07115/02 8:05:00 PM 7440-50-8 Copper 5000 pg/I l\BCJ 13 

EFF071 07115102 8:05:00 P:V1 7439-89-6 Iron 3900 µgll NBCJ 13 

EFF071 07I15102 8:05:00 P\1 7439-92-] Lead 220 pg/I NBCJ13 

Eff07 I 07115102 8:05 00 PM 7439-95-4 Magnc,mm 29000 pg:!I '\13CJl3 

EFF071 07; 15/0'.' f: O'i 00 P\1 74.'9-Wi- ~ \1:m,>W11t'<;c 1200 Pf2.li t\RCJ i' 



Storm Water Effluent Analytical Data for the Cooper River 

SAMPLE ID DATE SAMPLED TI~IE SA~PLED CAS :\!UMBER CO.\IPOUND NAME RESULT VALIDATION QUALIFIER UNITS SDG Nt:l\tIBER 

EFF071 07/15/02 8:05:00 P:V1 7440-02-0 Nickel 46 µg/l NBCJ 13 

EFF071 07/ 15/02 8:05:00 P:vl 7440-09-7 Potassium 19000 µg/l NBCJ 13 

EFF071 07115/02 8:05:00 P:vl 7782-49-2 Selenium 3 l L µg/l NBCJl3 

EFF071 07/15/02 8:05:00 P\1 7440-22-4 Silver 2 µg/l NBCJ 13 

EFF07l 07/15/02 8:05:00 P:\1 7440-23-5 Sodium 230000 NBCJ 13 

Eff071 07/1 5/02 8 05·00 P\1 7440-28-0 Thal Ii urn 6.2 {I µg/I NBCJI:" 

Errlr!l 07115/02 805:00 P\1 7440-31-" Tin :'.90 NBCJ l' 

u+o1 ll-:' l 'i!O .. : .~ I); ()() l'\1 440-h..' -' \ ,mad1u11c q ~ pg/! NIH 11: 

ii'f(J-: (l - i 5/ll. ', IJ~ 00 l'\1 -I-HI (>(> (. /Ith ·1,0 '\B( JI -

ITFO~l lf';l '\/{)..' ~ ()'\ 00 l'.\1 - 4.'.9 (jC (• 'v1crcu1 \ Oi '.BCJ I: 

F.FFUI I ()7/1)/():.' Ul5:01l l'v1 !2 )4 I; -1.4 -i)l)f) OJ I J ,1g/I '\BU I 

l.IH.1 .. l ~10:, ~()<,OU I'\! ~~ .::.:..{} -U DDI ,; i : I '\B< Ji. 

FFl07 J 07/1510: 8 05 00 P\1 ;0-29- ~ 4.4-DDT 01 l J N13CJ I' 

EFrOl I 07 I I :'\/U:' 8 (JS :00 P:vl 109-00-:' Alunn 0.0'\ l rJ NBC.I I.' 

EFF071 0711 S 05 00 P\1 .i 1984-6 al ph:.1-Bfl( 0.05 LJ :'\BCJ 1; 

EFF07l 07/15/02 8 05 00 P\1 5103-71-9 alpha-Chlordane () 05 UJ l\BCJ !:'\ 

EFHl71 07/l 'i/02 i\ O'i 00 P:vl '19-85-7 hda-RllC 005 t'J NBC.I I' 

EFHJ71 0711 )/02 H O:'i 00 P\1 '\7-74-9 Chlordane (tn-hnil·;1] l 05 UJ NrlCJ 11 

EFF071 07 / l.'i/02 8 05 00 P\1 319-86-8 dclla-BHC 005 UJ NBCJ I:" 

EFF071 07/ I 'i/02 8 05 00 P\1 ()U>i7-I LJ1eldr111 0 I LI '\JBCJ L\ 

CFF071 07115102 8 05 00 P\1 959-98~8 Endosulfan I 0.0) CJ '.'JBCJ 13 

CFF071 07115102 8 05:00 P\1 '<3213-6'\-') 1-'.ndll'.U!fan II 0.1 l, I '.'J EICJ IJ 

EFF071 07115/02 8:05 00 PM 1031-07-8 Endmulfan sulfate 0.1 LJ NBCll3 

EFF07l 07/15/02 8:05:00 PM 72-20-8 Endrin 0.1 u µg/I NBCJD 

EFF071 07115/02 8:05:00 PM 7421-93-4 Endrin aldehyde 0.1 UJ µg/I NBCJI3 

EFF071 07115102 8:05:00 PM 53494-70-5 Endrin k.eLonc 0.1 Li.I µg/l NBCJL\ 

Eff071 07/15/02 8:05:00 PM 58-89-9 gamma- BHC (Lindane J 0.05 l;J ~lg/] NBCJIJ 

EFF07J 07/15102 8:05:00 PM 5103-74-2 gamma-Chlordane (J.05 UJ NBC.113 

EFF071 07115/02 8:05:00 PM 76-44-8 I leplachlor 0.05 UJ pg/I NBCJ 13 

EFF071 ()7/15/02 8 05:00 PM !024-57-3 Hcplachlor cpox1de 0.05 UJ NBCJl.i 

EH071 07115/02 8:05:00 PM 72-43-5 Mcthoxychlor O.S l IJ pg/] NBC.113 

EFF07 I 07/15/02 8:05:00 PM 8001-35-2 Toxaphene s l IJ NBCJl:-1 

EFl-'071 07/1 S/02 8 05:00 PM 12674-11-2 Aroclor-1016 llJ N13CJ l '.\ 

EFF07 I 07 /l '>/02 8:0S:OO PM 11104-28-2 Aroclor-1221 1 l IJ pg/I NBCJIC\ -

EFG07 I 07 /I 5/0'.' 8 05 00 PM 11141 16-5 Aroclor-12'.\2 UJ r\BCJ 13 

EFF07 I 07115102 8:05 00 PM 53469-21-9 Arodor-1242 l :J r\BCJI 

EFF07l ()7/l 'i/02 8 05:00 P.M 12(172,29-6 Aroclor-1248 u NBCJI'.'> 

EFF071 07115/02 8 05:00 I'M 11097-69-1 Aroclor-l2S4 u NBCJ 13 

ff+!FI ()7!] 'ii(), ;;; 0' 00 PM 110%-82,' .\mcl111-l :2(10 I I '\BCJ I' 



Storm Water Effluent Analytical Data for the Cooper River 

SAMPLE ID DATE SAMPLED TIME SAMPl,ED CAS 1\1I\1BER COMPOU:"ID NAME RESULT \' ALLDATI01\ QUALIFIER UNlTS SDGNUMBER 

EFF07 J 07115102 8:05:00 PM 120-82-1 1.2,4-Tndilorohcnzcnc 10 l' µg/I NBCJll 

EFF071 07115102 8:05 00 PM 95-50-1 1.2-Dichlorohenzene JO u µg/I NBCJJ3 

EFF07l 071151m 8:05:00 PM 541-73-1 1,3-Dic11lorohen1ene IO LI pg/I NBCJl3 

EFf071 07/ l 5/02 8 05:00 PM 106-46 7 1.4-Dichlornhen:tene JO LI µg/J '.\BCJ 13 

2.2'-0xyhis( 1-chlumpropane) 

Eff071 07115102 8:05 00 PM 108-60 I I h:s( 2-Ch loroi>orropyl Jclhc-r] 10 l i NBC.I J:\ 

EFF071 07 I I 'i/(l'.' 8·0.5:00 P\1 Cj'i .. CJ'i-4 2.4.5 Trichlorophcrwl lO t I NIJCJ 1> 

FFF07 l ff' ii '\/((' OHJO P\1 \S-()(, ' ~ 4 ()-Tnl'l1lorophcnn: I !I '\;fl( .II~ 

U /-Oil ()7 i I '>tO::: ~ O'i on P\1 I 'll-S'\- 1 '1 ,J_. I )1eh lnrt'\nh,-...1,. d 
- - ~ - '"' "" ' . , I" " ' ,, !P ;,•,:JI '~ 8( 'J i ; 

ITFff7 I ()7/l 'i/02 :; <hOO l'\1 ! 0°'-(1 ""1 _<) '-+-D1111cll1\·lphc11<1' !() d ~/~ '\JBCI I' 

F.FFO' ! ()"'/! 'i/()~ 8 O.'i 00 P\1 .'.\ l -~~ :.4-Di1111rophcn11i -)() P'!!-1! '>lllJll 

FfF0-1 l 07/ I 5/07 x o-; oo P rv1 I I I.+- ., 'A-D1111\ '.·ntoluer11: Iii '\JfWll' 

LFF07 I 071 I '>/O.:' X O:'i:OO P:\1 ()()(,. 20 2 2.6- Drn 1lrol1 lluenc 10 '-JBCJ I 

EFHOI 0711 )/02 8 O'i:OO PM lll 51'-' 2-Chloronaph thalc111· 10 NBCJ I'-

I FF07 I 07 I J'i/02 8 05:00 PM 9'i-'i7-8 :1-Chlnrnphem 11 10 I ,Ut!ll NBC.IL\ 

EFF071 07I15/02 8 05 00 PM 5.14-52 I 2 ·Meth yl-4J)-Jm nrophenol 50 I.. µg/I NHCJJ:\ 

EFF071 0711 'i/02 8 05 00 PM 91-57-(J 2-'\1elhylnaphthalcnc 10 1: pg/I NBCJl.\ 

EFF071 07 /I 5102 l'\ OS 00 PM 95-48· 7 _'-\klhylphcnol 10-Crc,nl • I 0 l' pg/l NRCJ I'\ 

EFF07l 07/ J 5102 80500 PM 88-74 .:I 2-Nitroani I 111c so l' pg/l NRCJ l I 

Ef'Hl'I ()7/J "!0:1 " O'i 00 P\1 88 ~ ' N1lr1iphc11ul 10 '\;RCJ I.~ -
.\&4-Methylphenol un&r-

FFF071 07/l'i/O::' 8 05 00 P.V1 l 06-44-'i ..:rcsnl J 10 I NRCJ L\ 

EFf07 l 07/l'i!O:> 8:0S:OO PM 9 I -94- I '·'' Did'.lowhcnndine 20 l p,12/l i\BCI J_i 

EFF07l 07115102 8:05:00 PM 99-09-2 J-Nitroamline 50 l pg/l NBCJIJ 

EFF07 l 07/ 15/02 8 05:00 PM 101-55-J 4-Bromophenylphenyl ether JO l µg/l NBCJl3 

EFF07 I 07/l 5/02 8:05:00 PM 59-50- 7 4 .(.'hloro-J-rncthy I phenol 10 l i\BC.I 13 

EfF071 07/15/02 8:05 00 PM 106-47-8 4-Chlurnanil ine 20 L NBCJl3 

EFF071 07115/02 8:0500 PM 7005-72-3 4-Chlorophenylphenyl ether JO l µg/J NBC.113 

EFF07 I 07/1 'i/02 8:05:00 P'\1 I 00-0 J-b 4-i\ilroanilinc 50 l µg/1 I\ BCJl 3 

EFF071 07/15102 8:05:00 PM 100-02-7 4-Nitrophcnol 50 l µg/l NBCJ13 

EFF071 07115102 805:00 PM 83-32-9 Accnaphthcnc 10 L µg/l NBCJ 13 

1TrD71 07/IS/02 8:05:00 P.\1 208-%-8 Accnaphthylene 10 l µg/l i\ HCJ I:\ 

EFF07l 07/15/02 805:00 PM 120-12- 7 Anthracene I 0 l µg/I i\BCJ 13 

i:'FF071 07/ 15/02 8:05:00 PM 56-55 .\ Bent.n( a)anthracrnc I 0 L ftg/I l\BCJ 13 

EFF07 I 07115/02 ii 05:00 PM 50-32-8 BcnwWJpyrcm.· 10 u ~tg/I NBCJl3 

EFF07 l 07/ l 5/02 805:00 PM 205-99-:> Bcnm(bltluoranthenc 10 l pg/l i\BCJ 13 

EFF07 I 07115/02 8 05:00 PM 191-24-2 Bcnzo(g,hj)pcrylenc !O L µg/l '.\BCJ l> 
L:Ff07 I 07 /I "102 8:05:00 PM 207 -08-9 Bcnzot k )fl uorarnht:nc 10 l pg/l i\BCJ I> 

FFf'()7 I 07/1 'i/02 80"·00 Pl\1 111-91 ! ht\(~ Chloroethoxv lfllClhanc I 0 }1y/l ~..;RCJ Ii 



storm \\'ater Effluent Analytical Data for the Cooper River 

SAMPLE ID DATE SAMPLED TBIE SAMPLED CAS i\1UMBER COMPOUND NAME RESULT VALIDATION QUALIFIER UNITS SDG NUMBER 

EFF071 07/IV02 8:05 00 PM 111-44-4 b1s{2-Chloroc!hyl)clher 10 ll µg/I '.\IBCJn 

EFF071 07/15/02 8 05:00 PM 117-81-7 \Jis(2-Ethylhexyl )phlhalate 10 lJ pg/I NBCJ 15 

EFF071 07/15/02 8:0500 PM 85-68-7 Butylbcnzylphthalale 10 ll pg/] NBCJl3 

EFF071 07/ 15/02 8:0'\:00 PM 86-74-8 Carbazole 10 l' µg/I NBCJl3 

ElT071 07/l '\/02 8:0'\00 PM 218-01-9 Chry,ene JO u pg/I NBCJ 13 

Ef7F07 I 07/15/02 8:0'\:00 PM 53 70-3 DibenzoraJ1 )anthracene I 0 l' pg/I NBCJ 13 

f".IT07 I 07/ 15/02 S:05:00 PM I T2-f>-:P> Dihe117nfuran !O l ~<Bf:J i _; 

FFF07 I 0711 5/()2 -: 0"·00 P\1 S4-(1(1. 2 Diet livl phtl 1alatc' I () 
" \.BCl I' 

LIHl"'I 1('115/0.' -~ 05 00 PM I ' I 11 ; I )1 mc1 l1 v lph1 h;_d:.11" \fl ';_[_:,_:"! '' nr~ 1 1 
"l)\_ '' 

l.110 I 07· I :ii()_ ;-, 05 00 PM ~4-74-:' D1-11-hul \'[phth;ilatc' (I ;~ 

" '\BC.I I' 

I.FHP! 0711 "ii()' x 05 00 PM !!7f.;4() f )i --n~(}l.'t y-1pl11!1~d.Ji l 10 \ Jj('J I." 

FFFfP I 07 /I 'i!O:' 8 O'i 00 Pv1 2011 44 () l•'lu11ra111lw11c' !Cl li:r 1J \.BC.1! 1 

unr:1 1)7/ J 51(): s O'l 00 l'Vl ;\(17' l ·I uurcnc' I() ~1g/I NBCJ I' 

Fff07 I 07/ I 'i/02 Hl:i 00 P\1 I IS· 7-t- I I kxad1lurnhc11/cll<'. I 0 NBCJ I 

EFF07 I 07115/02 8 0500 PM 87-68-] Hexachl<lrohutadiene JO .~Jg/I '.\BCJ l'· 

EFF07 I 07/ 15/02 8 05 00 PM 77_47.4 I kxachlorucyclopen1.id1cnc 10 NBCJI.' 

EF!'07 l (17/ 15/02 K:O'i:OO PM 67-72-1 Hcxachloroethanc 10 L' .ug/I l\BCJ I 'i 

Ef'F07 I 07 / 1.'i/O:' 8 0500 PM I 9'.'-39-5 lndcno( 1.2.J-uJ lpyrcnc 1 () u pg/! NBCJI 

EFl-07 I 07115/02 8:05 00 P.v1 78 59-1 f.'.(lplHffOlll' I 0 l' ~rg/1 N BCJ 1.1 

EFF07 I 07/ 15/02 8·0' 00 PV1 q I 20. '1 ''fapht halrnc 10 pf'/I '\ BCJ L' 

L:FF07 I 07/ 15102 8.05 00 P\1 98 'Vi-] "l1lrobcnzcne JO l pg/I NBCJD 

EFf071 07 /l'.'i/02 8 O'i 00 PM 621-64 7 r:· Nit m:-,od1-n-prn11yla111i nc I 0 l pg/l '.\JBCJl'.1 

EFF07 I 07 I J 'if(l2 8:05 00 PM 86·30-(1 N · N itrosod i phen y!ammc 10 l pg/I NBl'J I.\ 

EFF071 07115/02 8:05:00 PM 87-86-" Pentachlorophcnol 50 LI pg/I NBCJ 13 

EFF07 I 07/ 15/02 8 05 00 P\1 85-0 l -8 Phenanthrcne I 0 l: pg/I NBC.I 13 

ErF071 07/15/02 8:05:00 PM 108-95-2 Phenol I 0 LI ~1g/l NBCJ13 

EFF071 07/ 15/02 8:05:00 PM 129-00-0 Pyrcne 10 c µg/l !'JBCJl3 

EFF07l 07/15/02 8:05:00 PM 57-12-5 Cyanide, Total IO l µg/l NBCJl3 

EFF072 07/ll/02 5:02:00PM E-10242 Salinity 2 L' ppt NBCJl2 

EFF072 07/l l/02 5:02:00PM 7429-90-5 Aluminum 1400 µg/1 NBCJ12 

EFF072 07/11102 5:02:00PM 7440-36-0 Antimony 3.9 u pg/I NBCJ12 

EFF072 071J1/02 5:02:00 PM 7440-J8c2 Arsenic 3.9 u µg/I NBCJl2 

EFF072 07/ll/02 5:02:00 PM 7440-39-3 Barium 18 J µg/l NBCJ12 

EFF072 07111/02 'i:02:00PM 7440-41-7 Beryllium 0.1 u µg/l NBCJl2 

EFF072 07/11/02 5:02:00 PM 7440-43-9 Cadmium 0.6 u µg/l NBCJ12 

EFF072 07111/02 5:02:00 PM 7440-70-2 Calcium 6900 pg/I NBCil2 

EFF072 07/U/02 5:02:00 PM 7440-47-3 Chromium 4.1 J µg/l NBCJ12 

EFf072 07111/02 5:02:00 PM 7440-48-4 Cobalt 0.7 u µg/1 NBCJl2 

EFF072 07111/02 :i:02:00 PM 7440-50-8 Copper 21 µg/l NBCJ 12 



Storm Water Effluent Analytical Data for the Cooper River 

SA'.\IPLE ID DATE SAMPLED TIME SA MP LED CAS NUMBER COMPOUND NAME RESULT VALIDATION QUALIFIER UNITS SDG "!UMBER 

EFF072 07/l l/02 5:02:00 PM 7439-89-6 Iron 2700 µg/I NBCJl2 

EFF072 07111102 5:02:00 PM 7439-92.J Lead 18 µg/I NBCJ12 

EFF072 07111/02 5;02:00PM 7439-95A Magnesium 2900 µg/l NBCJ12 

EFF072 07/11/02 5:02:00 PM 7439-96~5 Manganese 26 µg/I NBCH2 

EFF072 07/J 1/02 5:02:00PM 7440-02-0 Nickel 2.4 J µg/l NBCll2 

EFF072 07111/02 5:02:00PM 7440-09-7 Potassium 3200 µg/1 NBCJ12 

EFF072 07/U/02 5:02:00 PM 7782-49-2 Selenium 3.3 u µg/I NBCJ12 

EFF072 07111/02 5:02:00 PM 7440-22-4 Silver 0.5 u pg/I NBCJl2 

EFF072 07/ 11/02 5:02:00 PM 7440-23-:i Sodium 20000 µg/l NBCJl2 

EFF072 07111/02 5:02:00PM 7440-28-0 TI1allium 5.1 u ~1g/l NBCJl2 

EFF072 07111/02 5:02:00PM 7440-31-5 Tin 4.5 u µg/l NBCJ12 

EFF072 07111/02 5:02:00 PM 7440-62-2 Vanadium 8.3 J µg/I NBCJl2 

EFF072 07/11/02 5:02:00 PM 7440-66-6 Zinc 89 J µg/I NBCJ 12 

EFF072 07111102 5:02:00 PM 7439~97-6 Mercury 0.1 v µg/I NBCJ12 

EFF072 07111102 5:02:00 PM 72-54-8 4.4'-DDD 0.1 UJ µg/I NBCJ12 

EFF072 07111/02 5:02:00 PM 72-55-9 4,4'-DDE 0.1 UJ µg/I NBCJl2 

EFF072 07111/02 5:02:00PM 50-29-3 4.4'-DDT OJ lJJ µg/l NBCJl2 

EFF072 07/l l/02 5:02:00 PM 309-00-2 Aldrin 0.05 UJ µg/l NBCJ12 

EFF072 07/11/02 5:02:00 PM 319-84-6 alpha-BHC 0.05 lJJ µg/I NBCJl2 

EFF072 07/11/02 5:02:00PM 5103-71-9 alpha-Chlordane 0.05 UJ µg/I NBCJ 12 

EFF072 07/11/02 5:02:00PM 319-85-7 beta-BHC 0.05 UJ µg/l NBCJ12 

EFF072 07/11/02 5:02:00PM 57-74-9 Chlordane (technical) 0.5 UJ µg/l NBCJ12 

EFF072 07111/02 5:02:00PM 319-86-8 delta-BHC 0.05 UJ µg/l NBCJ12 

EFF072 07111/02 5:02:00PM 60-57-1 Dieldrin 0.1 UJ µgll NBCJl2 

EFF072 07111102 5:02:00 PM 959-98-8 Endosulfan I 0.05 UJ µg/I NBCJ12 

EFF072 07/l l/02 5:02:00PM 33213-65-9 Endosulfan II 0.1 UJ µg/I NBCJ12 

EFF072 . 07/U/02 5:02:00PM 1031-07-8 End6sulfan sulfate 0.1 UJ ~lg/I 1"'BCJI2 

EFF072 07/U/02 5:02:00PM 72-20-8 Endrin O. l UJ µg/I NBCJ12 

EFF072 07111/02 5:02:00PM 7421,93-4 Endrin aldehyde 0.1 UJ µg/I NBCJl2 

EFF072 07111102 5:02:00PM 53494-70c5 Endrin ketone 0.1 UJ µg/l NBCJl2 

EFF072 07/ll/02 5:02:00 PM 58-89-9 gamma-BHC (Lindanc) 0.05 lJJ µg/I NBCJl2 

EFF072 07111/02 5:02:00 PM 5103-74-2 . gamma-Chlordane 0.05 UJ µg/l NBCJl2 

EFF072 07111 /02 5:02:00 PM 76-44-8 Heptachlor 0.05 UJ µg/I NBCJ12 

EFF072 07/11/02 5:02:00 PM 1024-57-3 Heptachlor epoxide 0.05 UJ µg/l NBCJ12 

EFF072 07/11102 5:02:00PM 72-43-5 Methoxychlor 0.5 UJ pg/l NBCJl2 

EFF072 07/11102 5:02:00PM 8001-35-2 Toxaphene 5 UJ µg/l NBCJ l2 

EFF072 07111102 5:02:00PM 12674-1 l -2 Aroclor-1016 UJ µg/l NBCJ12 

EFF072 07111/02 5:02:00 PM I I l 04-28-2 Aroclor-1221 2 UJ µgll NBCJl2 

EFF072 07/1 l /02 5:02:00 PM 11141-16-5 Aroclor- 123 2 I UJ pg/I NBCJ12 



Storm Waler Ef'lluent Analytical Data for the Cooper River 

SA:\IPLE rn DATE SAMPLED TIME SAMPLED CASNUMBEH COMPOUJ\l) NAME RESULT VALIDATION QUALIFIER UNITS SDG NUMBER 

EFF072 07111/02 5:02:00PM 53469-21-9 Arnclor-1242 lJJ pg/I NBCJ12 

EFF072 07111/02 5:02:00 PM 12672-29-6 Aroclor~l248 UJ pg/I NBCJl2 

EFF072 07/11/02 5:02:00PYI l 1097-69-1 Aroclor-1254 CJ ~tg/l NBCJ12 

EFF072 07111/02 5:02:00PM 11096-82-5 Aroclor,1260 CJ µg/l NBCJ12 

EFF072 07/11/02 5:02:00PM 120~82-I 1,2,4-Trich lorohenzene 10 u µg/l NBCJ12 

EFF072 07/l l/02 5;02:00 PM 95-50-1 l,2-0ichlorobenzcne JO lJ µg/l NBCJ!2 

EFF072 07111/02 5:02:00 PM 541-73-1 l ,3-Dichlorobenzenc l{) u pg/I NBCJ12 

EFF072 07111/02 5:02:00 PM 106-46-7 1,4-Dichlorobcnzcne 0.33 J µg/l NBCJl2 

2,2' -Oxybis( I-chloropropane) 
EPF072 07111/02 5:02:00 PM 108-60-1 [bis(2-ChloroisopropyI)ether] 10 u pg/I NBCJ12 

EFF072 07/11 /02 5:02:00 PM 95-95-4 2,4,5-TrichlorophenoI JO lJ µg/l NBCJ12 

EFF072 07!1 l/02 5:02:00 PM 88-06-2 2,4,6-Trichlorophenol 10 u µg/l NBCJ 12 

EFF072 07/I l/02 5:02:00 PM 120-83-2 2,4-Dichlorophenol 10 u µg/l NBCJ12 

EFF072 0711 l/02 5:02:00 PM I 05-67-9 2,4-DirnethyiphenoI 10 c µg/I NBCJ12 

EFF072 07/I l/02 5:02:00 PM 51-28-5 2,4-Dinitrophcnol 50 u µg/I NBCJ12 

EFF072 07111102 5:02:00.PM I2 l-14-2 2,4-Dinitrotoluene 10 lJ µg/I NBCJl2 

EFF072 07111/02 5:02:00 PM 606-20-2 2,6-Dinitrotoluene 10 u µg/l NBCJl2 

EFF072 07/11/02 5:02:00 PM 9I-58-7 2-Chloronaphthalenc 10 u µg/l NBCJ12 

EFF072 07/l l/02 5:02:00PM 95-57-8 2-Chlorophenol IO lJ µg/l NBCJJ2 

EFF072 07/1 l/02 5:02:00 PM 534-52-l 2-Mcthyl-4,6-dinitrophenol 50 u µg/l l\BCJ 12 

EFF072 07111/02 5:02:00PM 91-57-6 2-Methylnaphthalene 10 c µg/! NBCJI2 

EFF072 07/11/02 5:02:00PM 95-48-7 2-Mcthylphenol (o-Cresol) IO u µg/l NBCJ12 

EFF072 07/11/02 5:02:00PM 88-74-4 2-Nitroaniline 50 u µg/l NBCJ12 

EFF072 07/11/02 5:02:00 PM 88-75-5 2-Nitrophenol 10 u µg/l NBCJl2 

3&4-Methylphenol (m&pc 
EFF072 07111102 5:02:00PM l 06-44-5 cresol) IO u µg/l NBCJ12 

EFF072 07/11/02 5:02:00 PM 91-94-1 3,3'-Dichlorobenzidine 20 u µg/l NBCJ12 

EFF072 07/l l/02 5:02:00 PM 99-09c2 3-Nitroa!liline 50 u µg/1 NBCJ12 

EFF072 07/11/02 5:02:00 PM IOJ-55-3 4-Bromophenylphenyl ether 10 u µg/I NBCJ12 

EFF072 07111/02 5:02:00 PM 59-50-7 4~Chloro-3-methylphenol 10 u µg/l NBCJ12 

EFF072 07111/02 5:02:00 PM 106-47-8 4-Chloroaniline 20 u µg/l NBCJ12 

EFF072 07/ I l/02 5:02:00 PM 7005-72-3 4-Chlorophenylphenyl ether IO u µg!I NBCJl2 

EFF072 07111/02 5:02:00PM 100-01-6 4-Nitroaniline 50 u µg/l NBCJ12 

EFF072 07111/02 5:02:00 PM J00-02-7 4-Nitrophenol 50 u µg/l NBCJl2 

EFF072 07/11/02 5:02:00 PM 83-32-9 Accoaphthcne 10 u µg/l NBCJl2 

EFF072 07/l I/02 5:02:00 PM 208-96-8 Acenaphthylene IO u µg/I NBCJ 12 

EFF072 07111/02 5:02:00 PM 120- Anthracene 10 u µg/l NBCJ12 

EFF072 07111102 5:02:00 PM 56-55-3 Benzo(a)anthracene 10 u µgll NBCJ12 

EFP072 07111/02 5:02:00 PM 50-32-8 Bcnzo( a)pyrcne 10 u pg/I NBCJl2 



Storm \Vater Eftluent Analytical Data for the Cooper River 

SAMPLE ID DATE SAMPLED TIME SAMPLED CASNlJMBER COMPOU~'D NAME RESlJLT VALIDATION QlJALU'IER lJNITS SJJG NlJ'.\fBER 

EFF072 07111/02 5:02:00 PM 205-99-2 Benzo(b)fluoranthene 10 u µg/l NBCJ12 

EFF072 07/ll/02 5:02:00 PM . 191-24-2 Benzo(g;h,i)perylene 10 u µg/l NBCJ12 

EFF072 07/11102 5:02:00 PM 207-08-9 Benzo(k)t1uoranthene 10 u µg/l NBCJ12 

EFF072 07111102 5:02:00PM 111-91-1 bis(2-Ch1(.}roethoxy)rnethane 10 u µgll NBCJl2 

EFF072 07111102 5:02:00 PM 111-44-4 bis(2·Chloroethyl)ether 10 L' µg/l NBCJ12 

EFF072 07111/02 5:02:00 PM 117-81-7 bis(2-Ethylhexyl)phthalate 10 lJ µgll NBCJ12 

EFF072 07/ 11/02 5:02:00 PM 85-68-7 Butylbenzylphthalate 10 r µg/l NBCl12 

EFF072 07/l 1102 5:02:00 PM 86-74-8 Carbazole 10 lJ µg/l NBCJJ2 

EFF072 07/11/02 5:02:00 PM 218-01-9 Chrysene 10 u µg/l NBCJJ2 

EFF072 07111/02 5:02:00 PM 53-70-3 Diben zo( a,h )anthracen e 10 u µg/l NBCJJ2 

EFF072 07111/02 5:02:00PM 132-64-9 Dibenzofuran IO u µg/I NBCJ12 

EFF072 07111/02 5:02:00 PM 84-66-2 Dicthylphthalate 10 u µg/I NBCJ12 

EFF072 07111/02 5:02:00 PM 131-11-3 Dimethylphthalate 10 u µg/l NBCJl2 

EFF072 07111102 5:02:00 PM 84-74-2 Di-n-butylphthalate LO u µg/l NBCJ12 

EFF072 07111102 5:02:00 PM ]]7-84-0 Di-n-octylphthalate 10 u µg/1 NBCJ12 

EFF072 07/11/02 5:02:00PM 206-44-0 Fluoranthene lO u µg/I NBCJ12 

EFF072 07/11/02 5:02:00 PM 86-73-7 Fluorene 10 u µg/I NBCH2 

EFF072 07111/02 5:02:00PM 118-7 4-1 Hexachlorobenzene 10 c µg/l NBCJI2 

EFF072 07111/02 5:02:00 PM 87-68-3 Hexach lorobutadiene 10 u µg/I NBCJl2 

EFF072 07111 /02 . 5:02:00 PM 77-47-4 · Hexachlorocyclopentadienc 10 u µg/l NECJ12 

EFF072 07111/02 5:02:00 PM 67-72-1 Hexachloroethane 10 u µgll NBCJl2 

EFF072 07111102 5:02:00 PM 193-39-5 lndeno( 1,2,3-cd)pyrene 10 u µg/l NBCJ12 

EFF072 07111102 5:02:00 PM 78-59-1 Isophorone 10 u µg/I NBCJl2 

EFF072 07/l l /02 5:02:00 PM 9.1-20-3 Naphthalene 10 u µg/l NBCJ12 

EFF072 07111/02 5:02:00PM 98-95-3 Nitrobenzene 10 u µg/l NBCJ12 

EFF072 07/11/02 5:02:00PM 621-64-7 n-Nitrosodicn-propylarnine 10 u µg/l NBCJ12 

EFF072 07/1 l/02 5:02:00PM 86,30-6 N-Nitrosodiphenylamine 10 u µgll NBCH2 

EFF072 07/11/02 5:02:00PM 87-86-5 Pentachlorophenol 50 u µg/l NBCJ12 

EFF072 07/11/02 5:02:00PM 85-01-8 Phenanthrene 10 u µg/I NBCJ12 

EFF072 07111/02 5:02:00 PM 108-95-2 Phenol IO u pg/I NBCJfl2 

EFF072 07111/02 5:02:00PM 129-00-0 Pyrene JO u µg/l NBCJ12 

EFF072 07/11102 5:02:00 PM 57-12-5 Cyanide, Total JO lJ µg/I NBCJ!2 



SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 
QAJQC Level: 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

NBCJ02 
February 27, 2002 
Ensafe 
Charleston Zone J 
January 14 - 15, 2002 
8 Aqueous Sample(s) with 0 MS/MSD(s) 
STL Savannah 
National Functional Guidelines for Organic and Inorganic Data 
DQO Level III 
SW846 Third Edition 
Semivolatiles, Pesticides/PCBs, Metals and Cyanide 

Analytical data in this report were screened to detennine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of l0% of all laboratory calculations have been \ erified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end.user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Alli1otated Form ls or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form ls for MS/MSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

Date 

4127 Plaza 94 South • St. Charles. MO 63304 
(636) 936-1332 • Fax (636) 936· 1335 



SDG# NBCJ02 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

ENSAFE ID MATRIX SVOA P/P 
REFO 14 WATER x x 

~-

REFO 13 WATER x x 
REFO l 5 WATER x x 
REF016 WATER x x 
REFOOS WATER x x 
CAPOOI WATER x x 
REF002 WATER x x 
EQPOOI WATER x "" x 

Total Billable Samples (Water/Soil) 8 0 8 

SVOA= Sernivolatiles 
P/P= Pesticides/PCBs 

MET== Metals 
CN= Cyanide 

MET 
x 
x 
x 
x 
x 
x 
x 
x 

0 8 0 

c~ 

x 
x 
x 
x 
x 
x 
x 
x 
8 0 



DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon rhe examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW-846 Method 8270C; the National 
Functional Guidelines for Organic Data Review, and DQO Level HI. All comments made with in 
this report should be considered when examining the analytical result~. 

SDG # NBCJ02 

A validation was performed on the Semivolatile Data from SDG #NBCJ02. The data was 
evaluated based on the following parameters. 

* 
* 
* 
* 
* 

* 
* 
* 
* 
* 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Laboratory Control Samples 
Matrix Spjke/Matrix Spike duplicate 
Field Duplicates 
Compound fdentification/Quamitation 

* All criteria were met for this parameter 



Blank 

I 

DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ANALYSIS 

PAGE -2 

Reject all TlCs in the samples nagged with a "B" qualifier due to method blank 
contamination. 

System Performance and Overall Assessment 

The data as presented requires qualifications. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

UR Result is rejected and unusable 

D = Result value is ba(}ed on dilution analysis 

METHOD BLA~'K QUALIFICATION CODES 

CRQL 

u = 

No Action = 

The sample result for the blank contaminant is less than the sample CRQL 
and is less man lOX the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than IOX the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the compound value 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than lOX the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 

004 



SUMMARY OF DATA QUALI.FICATIONS 

SAMPLE ID COMPOUl\'D ID 

All Samples "B" flagged TICs 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

+ R 

oos 



DAT A ASSESSMENT NARRATIVE 

PESTI CID ESfPCB 
General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results. surrogate and matrix spike recoveries, GC performance and calibration results. This repon 
was prepared in compliance relative to the analytical and deli\·erabk requirements specified in the 
SW-846 Methods 8081 A and 8082; the National Functional GuideEnes for Organic Data 
Validation, I 0/99, as applicable; and DQO Level III requirements . .\II comments made within this 
report should be considered when examining the anal11ical results. Please refer the specific 
findings found in each category to the Summary of Data Qualification table. 

SDG #NBCJ02 

A validation was performed on the Pesticides/PCB Data from SDG \!BCJ02. The data \Va"> 

evaluated based on the following parameters: 

* • Data Completeness 

* • Holding Times 

* • Performance 
• Calibration 

* • Blanks 

• Surrogate Recoveries 

* • Matrix Spike/Matrix Spike Duplicates 

* • Laboratory Control Samples 

* • Field Duplicates 

* • Compound Identification 

• Compound Quantitation 

* -All criteria were met for this parameter. 

Calibrations 

The calibration verification standard MJA23016 exhibited one compound with a %D 
greater than 15% but less than 50% for which qualifications were required. For the 
following sample and non-compliant compound, the reported positive result is qualified as 
estimated, J. 

REFOIS methoxychlor (26.8%) 

oos 



Surrogate Recoveries 

DAT A ASSESSMENT NARRATIVE 
PESTICIDES/PCB 

PAGE2 

The following samples exhibited surrogate recovertes below the QC limits as noted belO\\. 
All reported positive and non-detect results in the samples are qualified as estimated, J/UJ. 

Surrogate Compound %R 

REFOl3 
REF015 
REF005 
REF002 

Compound Quantitation 

DCB 
DCB 
DCB 
DCB 

18%:'18% 
14%.~0% 

20%i::'..+% 
24%/22% 

Several samples exhibited column quantitation %Os greater than 40%. The following guidelines 
were used to qualify the data: 

1. No qualifications are required for positive sample results \\hich exhibited column 
quantitation differences <40%. The "P" flag is removed from the result. 

2. The positive sample result which exhibited a column quantitation difference >40%, 
but 100% is qualified as estimated, J. 

3. The positive sample result which exhibited a column quantitation difference 
>100% and is <IOX the respective compound CRQL, is qualified as non-detect, U. 

4. The positive sample result which exhibited a column quantitation difference 
> 100% and> 1 OX the respective compound CRQL, is qualified as presumptively 
present at an estimated concentration, NJ. 

The following samples and compounds have been qualified for high column quantitation 
%Ds. 

Sample ID 
REF005 

Compound 
beta-BHC 

System Performance and Overall Assessment 

The data, as reported, did require qualifications. 

%D 
154.7 

Lab HESI 
~ .Q..iutl! Ref.# 
p u 3 

0047. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J Estimated value 

UJ Reported Quantitation limit is qualified as estimated 

L = Result is estimated and biased low. 

K Result is estimated and biased high. 

R Result is rejected and unusable 

D = Result value is based on dilution analysis 

BLANK QUALIFICATION CODES 

CRQL 

u 

No Action 

The sample result for the blank contaminant is less than the sample 
CRQL and is less than SX the method blank value. The sarnple 
result for the blank contaminant is rejected and the CRQL for that 
compound is reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 5X the method blank value. The 
sample result for the blank contaminant is qualified as non detected 
at the compound value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than SX the method blank value. The 
sample result for the blank contaminant is not qualified with any 
blank qualifiers. 



* 

SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID 

REFOlS 

REF013 
REF015 
REF005 
REF002 

ALL 

ALL 

ALL 

ALL 

COMPOUND ID 

methoxychlor (26.8%) 

All Compounds 

All P < 40% 

AH P > 40% 
But::; 100% 

All P > 100% 
And< lOX CRQL 

All P > 100% 
And> 1 OX CRQL 

DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

+ J 

+/- J/LT 

+ 

+ J 

L 

Kl 
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General 

DATA ASSESSMENT NARRATIVE 
METALS AND CYANIDE 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibracion results. 
This report was prepared in compliance relative to the analytical and deliverable requirements 
specified in the SW 846 methods: the Functional Guidelines for Inorganic Data Valida[ion, 
February 1994, and DQO Level III requirements. All comments made within this report 
should be considered when examining the analytical resulrs. Please refer the specific findings 
found in each category to the Summary of Data Qualification table. 

SDGs # NBCJ02 

A validation was performed on the Metals and cyanide Dara from SDG NBCJ02. The data 
was evaluated based on the following parameters. 

* • Data Completeness 

* • Holding Times 

* • Calibrations 

• Blanks 

* • Interferences 

* • Matrix Spike Recovery 

* • Matrix Duplicates 

* • Field Duplicates 

* • Laboratory Control Samples 

• Serial Dilutions 

* - AH criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation and calibration blanks exhibited contamination for the following 
elements. 

Elements 
Aluminum 
Barium 
Calcium 
Copper 
Selenium 

Cone. 
31.2 ug/l 
0.96 ug/l 
12.8 ug/l 
8. 72 ug/l 
4.66 ug/l 

Samples affected 
all water samples below 155 ug/l 
no impact 
all water samples below 64.0 ug/l 
all water samples below 44.0 ug/l 
no impact 

010 



Zinc 2.16 ug/l all water samples below 11.0 ug/l 

The USEPA requires that all sample values below five times the preparation or 
calibration blank contamination be qualified as non-<letect, "'U". 

Serial Dilution results 

The serial dilution results for waters for Copper, Potassium and Zinc were greater than 
I 0 % . All positive results are qualified as eqimated. "J" 

All sample results left with a "B" qualifier after all other qualifications, will be 
qualified with a "J" qualifier in place of the "B'"'. Value is below the CRDL but 
greater than the IDL 

011 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL QL 
all water samples below 155 ug/I Al. + u 
all water samples below 64.0 ug/l Ca. 
all water samples below 44.0 ug/l Cu. 
all water samples below 11.0 ug'l Zn. 
all water samples Cu.Kand + J 

Zn. 
all "B" results all analyces B J 

012 



SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 
QA/QC Level: 
!\1ethod(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES. INC. 

Data Validation Report 

NBCJ03 
March 20, 2002 
Ensafe 
Charleston Zone J 
January 25, 2002 
6 Aqueous Sample(s) with 0 MS/MSD(s) 
STL Savannah 
National Functional Guidelines for Organic and Inorganic Data 
DQO Level III 
S\\.846 Th'.rd Edition 
Semi volatiles. Pesticides/PCBs. Metals and Cyanide 

Anal)1ical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of I 0% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form ls or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form ls for MS/MSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

z:f Pa~umburg~ent 
j~ zo-oz. 

Date 

4127 Plaza 94 SOuth •St. Charles. MO 63304 
(636) 9361332 • Fax (636) 936· 1335 



SDG# NBCJ03 

Samples and Fractions Reviewed 

Sample Identifications Anal)1ical Fractions 

ENSAFEID MATRIX SVOA PiP 
REF004 WATER x x 
REF003 WATER x x 
EEFOIO WATER x x 
REFOJO WATER x x 
EEF058 WATER x x 
EFF009 WATER x < x ; 

.. 

Total Billable Samples (Water/Soil) 6 0 6 

SVOA= Semivolatiles 
PIP= Pesticides/PCBs 

MET= Metals 
CN= Cyanide 

MET 
x 
x 
x 
x 
x 
x 

0 6 0 

CN 
x 
x 
x 
x 
x 
x 
6 0 



DATA ASSESSMENT AND NARRATIVE 

SE:MIVOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analycical results are correct 
as reported and is based upon the examination of the reported holding times. blank analysis 
resulls, surrogate and matrix spike recoveries, GC/MS performance. tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analycical and deliverable requirements specified in the SW-846 Method 8270C: the Nacional 
Functional Guidelines for Organic Data Review, and DQO Level Ill. All-comments made within 
this report should be considered when examining the analytical results. 

SDG # NBCJ03 

A validation was performed on the Semivolatile Data from SDG #NBCJ03 The data was 
evaluated based on the following parameters. 

* 

* 
* 

* 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Laboratory Control Samples 
Matrix Spike/Matrix Spike duplicate 
Field Duplicates 
Compound Identification/Quantitation 

* - All criteria were met for this parameter 

eo2 



DA TA ASSESSMENT AND NARRATIVE 

SEMIVOLA TILE ANALYSIS 

PAGE-2 

Blank 

The blank{s) associated \\ ith samples 111 this SDG exhibited contamination. Qualifications were 
required. The end user should note that the action levels rndicated for the blank analysis may not 
involve the same weights. volumes, dilution factors, or percent moisture as associated samples. 
These factors must be taken into considerations \Vhen applying the SX and lOX criteria to field 
samples. 

Associated blank Compound Concentration Action Lev~l 

0131C-GMB d i-n-butylphthalate 0.44J ug/L 4.4 ug/L 

Samples Compound Qua! i fication 

REF003 di-11-butylphthalate CRQL 

Reject all TI Cs in the samples flagged with a "B" qualifier due to method blank 
contamination. 

S)'stem Perf onnance and Overall Assessment 

The data as presented requires qualifications. 
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GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

lJ = Not detected 

J Estimated value 

UJ Reported quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK QUALIFICATION CODES 

CRQL 

u = 

No Action= 

The sample result for the blank contaminant is Jess than the sample CRQL 
and is less than lOX the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL forthat compound is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than lOX the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the compound value 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than I OX the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 
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SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID 

REF003 d i-n-butylphthalate 

All Samples "B" flagged Tl Cs 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

+ 

+ 

CRQL 

R 

ous 



DA TA ASSESSMENT NARRATIVE 

PESTICIDES/PCB 
General 

The organic findings offered in this screening report assumes that at! analy1ical results are correct 
as reported and is based upon the examination of the reponed holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance and calibration results. This report 
was prepared in compliance relative to the analytical and dcliYerahle requirements specified in the 
SW·846 Methods 808 l A and 8082; the National Functional Guidelines for Organic Data 
Validation, 10/99, as applicable; and DQO Level III requirements. All comments made within th[s 
report should be considered when examining the analytical results. Please refer the specific 
findings found in each category to the Summary of Data Qualification table. 

SDG#NBCJ03 

A validation was performed on the Pesticides/PCB Data from SDG NBCJ03. The data was 
eYa!uated based on the follo\\'ing parameters: 

* • Data Completeness 
• Holding Times 

* • GC Performance 

* • Calibration 

* • Blanks 
• Surrogate Recoveries 

* • Matrix Spike/Matrix Spike Duplicates 

* • Laboratory Control Samples 

* • Field Duplicates 

* • Compound Identification 
• Compound Quantitation 

* -All criteria were met for this parameter. 

Holding Times 

The following sample was re-extracted seven days outside the recommended extraction 
holding time of seven days for water samples. All reported positive and non-detect results 
in the sample are qualified as estimated, J/UJ. 

REF004RE 

oos 



Surrogate Recoveries 

DAT A ASSESSMENT NARRATIVE 
PESTICIDES/PCB 

PAGE2 

The follov.,fog samples exhibited surrogate recoveries below the QC limits as noted below. 
All reported positive and non-detect results in the samples are qualified as estimated. J/L:J. 

Sample ID 

REF003 
EEFOIO 
REFOJO 
EFF058 
EFF009 
REF004RE 

Compound Quantitation 

Surrol!ate CompolJ.nd 

DCB 
DCB 
DCB 
DCB 
DCB 
DCB 

13/14 
28128 
12/15 
I 4/16 
22/24 
15/14 

The following sample exhibited surrogate recoveries less than 10%. The reported results 
are not used in favor of the results reported from the RE analysis of the sample. 

REf 004 

System Performance and Overall Assessment 

The data, as reported, did require qualifications. 
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GLOSSARY OF DA TA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

L = Result is estimated and biased low. 

K Result is estimated and biased high. 

R Result is rejected and unusable 

D :;;;cc Result value is based on dilution analysis 

BLANK QUALIFICATION CODES 

CRQL 

No Action= 

The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X the method blank value. The sample 
result for the blank contaminant is rejected and the CRQL for that 
compound is reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than SX the method blank value. The 
sample result for the blank contaminant is qualified as non detected 
at the compound value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 5X the method blank value. The 
sample result for the blank contaminant is not qualified with any 
blank qualifiers. 
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SUMMARY OF DAT A QUALIFICATIONS 

SAMPLE ID 

REF004RE 

REF003 
EEFOIO 
REFOlO 
EFF058 
EFF009 
REF004RE 

REF004 

COMPOUND ID 

All compounds 

All compounds 

All compounds 

DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation finn 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

+/- J/UJ 

ti- J/UJ 

+/- Do Not Use 
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General 

DATA ASSESSMENT NARRATIVE 
METALS AND CYANIDE 

The inorganic findings offered in this screening report assumes that a11 analytical results are 
correct as reported and is based upon the examination of the reported holding times. blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable requirements 
specified in the SW 846 methods: the Functional Guidelines for Inorganic Data Validation. 
February 1994, and DQO Level III requirements. All comments made within this report 
should be considered when examining the analytical results. Please refer the specific findings 
found in each category to the Summary of Data Qualification table. 

SDGs # NBCJ03 

A validation was performed on the Metals and cyanide Data from SDG NBCJ03. The data 
was evaluated based on the following parameters. 

* • Data Completeness 

* • Holding Times 

* • Calibrations 

• Blanks 

* • lnterf erences 

* • Matrix Spike Recovery 

* • Matrix Duplicates 

* • Field Duplicates 

* • Laboratory Control Samples 

• Serial Dilutions 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation and calibration blanks exhibited contamination for the following 
elements. 

Elements 
Arsenic 
Calcium 
Lead 
Zinc 

Cone. 
3.31 ug/l 
10.8 ug/l 
2.48 ug/l 
1.79 ug/1 

Samples affected 
all water samples below 16.5 ug/l , 
no impact 
all water samples below 12.5 ug/l 
no impact 
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The USEPA requires that all sample values below five times the preparation or 
calibration blank contamination be qualified as non-detect, "U". 

The preparation blanks exhibited negative bias for the following elements. 

Elements 
Sodium 
Mercury 

Cone. 
-13.0 ug/l 
-0.10 ug/I 

Serial Dilution results 

Samples affected 
no impact 
all water samples below 1.0 ug/I 

The serial dilution results for waters for Zinc was greater than 10%. All positive 
results are qualified as estimated, "J". · 

All sample results left with a "B" qualifier after all ocher qualifications, will be 
qualified with a "J" qualifier in place of the "B". Value is below the CRDL but 
greater than the ID L. 
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SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL QL 
all water samples below 16.5 ug/l As. + u 
all water samples below 12.5 ug/I Pb. 

all water samples below 1.0 ug/I Hg. +/U J/UJ 
all water samples Zn. + J 
all "B" results all analytcs B J 
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SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 
QA/QC Level: 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

NBCJ04 
March 20, 2002 
Ensafe 
Charleston Zone J 
February 7, 2002 
10 Aqueous Sample(s) with 0 MS/MSD(s) 
STL Savannah 
National Functional Guidelines for Organic and Inorganic Data 
DQO Level III 
SW846 Third Edition 
Semivolatiles. Pesticidc.':;/PCBs, Metals and Cyanide 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Fonn ls or spreadsheets for alJ samples reviewed 
are included after the Data Assessment Narratives. Form ls for MSIMSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

Date 

4127 Plaza 94 South· S!. Charles. MO 63304 
(636) 936-1332 • Fax (636) 936-1335 



SDG# NBCJ04 

Samples and Fractions Reviewed 

Sample Identifications Analytical fractions 

ENSAFE ID MATRIX SVOA PIP 
EFF008 WATER x x 
FFF004 WATER x x 
EFF065 WATER x x 
EFF067 WATER x x 
EFF068 WATER x x 
EFF006 WATER x 
EFF005 WATER x 
REFOl2 WATER x 
REFOl I WATER x 

REFOl ID WATER x 
Total Billable Samples (Water/Soil) 10 

SVOA= Semivolatiles 
P/P~ PesticideslPCBs 

MET= Metals 
CN= Cyanide 

MET 
x 
x 
x 
x 
x 

CN 
x 
x 
x 
x 
x 



DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon lhe examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC/MS performance, tuning results. calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW-846 Method 8270C; the National 
Functional Guidelines for Organic Data Review, and DQO Level BL AU comments made within 
this report should be cons 1dered when examining the analytical results. 

SDG# NBCJ04 

A validation was performed on the Semivolatile Data from SDG #NBCJ04. The data was 
evaluated based on the following parameters. 

* Data Completeness 

* Holding Times 

* GC/MS Tuning 

* Calibrations 

* Internal Standard Performance 

* Blanks 

* Surrogate Recoveries 

* Laboratory Control Samples 

* Matrix Spike/Matrix Spike duplicate 
* Field Duplicates 

* Compound Identification/Quantitation 

* - All criteria were mec for this parameter 

System Performance and Overall Assessment 

The data as presented requires no qualifications. 
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GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

lJ ::::: Not detected 

J Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK QUALIFICATION CODES 

CRQL = 

u 

No Actjon = 

Tile sample result for the blank contaminant is less than the sample CRQL 
and is less than 10X the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is reponed. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than lOX the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the compound value 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than IOX the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 
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SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID 

No qualifications required. 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 
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DAT A ASSESSMENT NARRATIVE 

PESTICIDES/PCB 
General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examinacion of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance and calibration results. This report 
was prepared in compliance relative to the analytical and deli\·crable requirements specified in the 
SW-846 Methods 808 l A and 8082: the National Functional Guidelines for Organic Data 
Validation, 10/99, as applicable; and DQO Level III requirements. All comments made within this 
report should be considered when examining the anal:y1ical results. Please refer the specific 
findings found in each category to the Summary of Data Qualification table. 

SDG#NBCJ04 

A validation was performed on the Pesticides/PCB Data from SDG NBCJ04. The data '"as 
evaluated based on the following parameters: 

* • Data Completeness 

* • Holding Times 

* • GC Performance 

* • Calibration 

* • Blanks 
• Surrogate Recoveries 

* • Matrix Spike/Matrix Spike Duplicates 

* • Laboratory Control Samples 

* • Field Duplicates 

* • Compound Identification 
• Compound Quantitation 

* -All criteria were met for this parameter. 
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Surrogate Recoveries 

DATA ASSESSMENT NARRATIVE 
PESTICIDES/PCB 

PAGE2 

The following samples exhibited surrogate recoveries below the QC limits as noted below. 
All reported positive and non-detect results in the samples are qualified as estimated, J/UJ. 

Sample[[) Surrogate Compound %R. 

EFF004 DCB 28il6 
EFF065 DCB 24 
EFF067 DCB 26118 
EFF068 DCB 28/18 
EFF005 DCB 24 
REF012 DCB 24/l4 
REFOl 1 DCB 19114 
REFOI 1 D DCB 24il7 

Compound Quantitation 

One sample exhibited a column quantitation %D greater than 40%. The following guidelines 
\\'ere used to quafify the data: 

I. No qualifications are required for positive sample results which exhibited column 
quantitation differences <40%. The "P" flag is removed from the result. 

2. The positive sample result which exhibited a column quantitation difference >40%. 
but ~ 100% is qualified as estimated, J. 

3. The positive sample result which exhibited a column quantitation difference 
> 100% and is <1 OX the respective compound CRQL, is qualified as non-detect, U. 

4. The positive sample result which exhibited a column quantitation difference 
>100% and >lOX the respective compound CRQL, is qualified as presumptively 
present at an estimated concentration, NJ. 

The following samples and compounds have been qualified for high column quantitation 
%Ds. 

Sample ID 
REFOl lD 

Compound 
lindane 

System Performance and Overall Assessment 

The data, as reported, did require qualifications. 

%D 
48.6 

Lab HESI 
~ QQ.@1 Ref. # 
p J 2 
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GLOSSARY OF DAT A QUALIFIERS 

QUALIFICATION CODES 

U Not detected 

J = Estimated value 

UJ Reported Quantitation limit is qualified as estimated 

L = Result is estimated and biased low. 

K Result is estimated and biased high. 

R = Result is rejected and unusable 

D Result value is based on dilution analysis 

BLANK QUALIFICATION CODES 

CRQL= 

U= 

No Action 

The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X the method blank value. The sample 
result for the blank contaminant is rejected and the CRQL for that 
compound is reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 5X the method blank value. The 
sample result for the blank contaminant is qualified as non detected 
at the compound value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 5X the method blank \ alue. The 
sample result for the blank contaminant is not qualified with any 
blank qualifiers. 

oo? 
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SUMMARY OF DA TA QUALIFICATIONS 

SAMPLE ID 

EFF004 
EFF065 
EFF067 
EFF068 
EFF005 
REF012 
REF01 l 
REFOllD 

ALL 

ALL 

ALL 

ALL 

COMPOUND ID 

All compounds 

All P < 40% 

All P > 40% 
But 100% 

All P > 100% 
And< lOX CRQL 

All P > 100% 
And> lOX CRQL 

DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

+!- J/UJ 

+ 

+ J 

+ lJ 

+ NJ 
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General 

DATA ASSESSMENT NARRATIVE 
METALS AND CYANIDE 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable requirements 
specified in the SW 846 methods: the Functional Guidelines for Inorganic Data Validation, 
February 1994, and DQO Level III requirements. All comments made within this report 
should be considered when examining the analytical results. Please refer the specific findings 
found in each category to the Summary of Data Qualification table. · 

SDGs # NBCJ04 

A validation was performed on the Metals and cyanide Data from SDG NBCJ04. The data 
was evaluated based on the following parameters. 

* • Data Completeness 

* • Holding Times 

* • Calibrations 

• Blanks 

* • Interferences 

* • Matrix Spike Recovery 

* • Matrix Duplicates 

* • Field Duplicates 

* • Laboratory Control Samples 

* • Serial Dilutions 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation and calibration blanks exhibited contamination for the following 
elements. 

Elements 
Calcium 
Magnesium 

Cone. 
38.6 ug/l 
7.31 ug/l 

Samples affected 
no impact 
no impact 

The USEPA requires that all sample values below five times the preparation or 
calibration blank contamination be qualified as non-detect, "U". 
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The preparation blanks exhibited negative bias for the following elements. 

Elements 
Nickel 

Cone. 
-1. 72 ug/l 

Samples affecte.d 
all water samples below 17 .2 ug/l 

All sample results left with a "B" qualifier after all other qualifications, will be 
qualified with a "J" qualifier in place of the "B". Value is below the CRDL but 
greater than the ID L. 
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SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte 
all water samples below 17.2 ug/1 Ni. 
all "B" results all analytes 

DL 
+/U 
B 

QL 
J/UJ 
J 
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SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 
QA/QC Level: 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

NBCJOS 
March 20, 2002 
Ensafe 
Charleston Zone J 
February 8, 2002 
10 Aqueous Sample(s) with 0 MS/MSD(s) 
STL Savannah 
National Functional Guidelines for Organic and Inorganic Data 
DQO Level III 
SW846 Third Edition 
Semi volatiles, Pesticides/PCBs, Metals and Cyanide 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form 1 s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form 1 s for MS/MSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

Date 

4127 Plaza 94 South • St Charles, MO 63304 
(636) 936-1332 • Fax (636) 936- 1335 



SDG# NBCJOS 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

ENSAFEID MATRJX SVOA PIP 
EFFO 14 WATER x x 
EFFOl I WATER x x 
EFF002 WATER x x 
EFFOOl WATER x x 
EFF043 \VATER x x 
EFF04 ~ WATER x x 
EFF042 WATER x x 
EFF040 WATER x ., x 
EFF047 WATER x ~µ x 
EFF045 WATER x '.!;jr.'' x 

Total Billable Samples (Water/Soil) 10 0 10 

SVOA= Semivolatiles 
P/P= Pesticides/PCBs 

MET= Metals 
CN= Cyanide 

MET 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 

0 IO 0 

CN 
x 
x 
x 
x 
x 
x 
x 
x 
x 
x 
10 0 



DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reponed and is hased upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requ[rements specified in the SW-846 Method 8270C; the National 
Functional Guidelines for Organic Data Review, and DQO Level III. Al.I comments made within 
this report should be considered when examining the analytical results. 

SDG # NBCJ05 

A validation was performed on the Sernivolatile Data from SDG #NBCJ05. The data was 
evaluated based on the following parameters. 

* 
* 
* 

* 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Laboratory Control Samples 
Matrix Spike/Matrix Spike duplicate 
Field Duplicates 
Compound Identification/Quantitation 

* All criteria were met for this parameter 

System Performance and Overall Assessment 

The data as presented requires no qualifications. 
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GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U Not detected 

J = Estimated value 

UJ = Reported quanmation limit is qualified as estimated 

UR Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK QUALIFICATION CODES 

CRQL 

u = 

No Action= 

The sample result for the blank contaminant is less than the sample CRQL 
and is less than lOX the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than IOX the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the compound value 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than lOX the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 
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SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOU1'1J ID 

No qua1 ifications required. 

* DL denotes the Form [ qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 

in the DL column denotes a non detect result 
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DAT A ASSESSMENT NARRATIVE 

PESTICIDES/PCB 
General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance and calibration results. This repo11 
was prepared in compliance relative to the analytical and deliverable requirements specified rn the 
SW-846 Methods 8081 A and 8082; the National Functional Guidelines for Organic Data 
Validation, l 0/99, as applicable; and DQO Level III requirements. All comments made within this 
report should be considered when examining the analytical results. Please refer the specific 
findings found in each category to the Summary of Data Qualification table. 

SDG # NBCJOS 

A validation was performed on the Pesticides/PCB Data from SDG NBCJ05. The data was 
evaluated based on the following parameters: 

* • Data Completeness 

* • Holding Times 

* • GC Performance 
• Calibration 

* • Blanks 
• Surrogate Recoveries 

* • Matrix Spike/Matrix Spike Duplicates 

* • Laboratory Control Samples 

* • Field Duplicates 

* • Compound Identification 

* • Compound Quantitation 

* -All criteria were met for this parameter. 

Calibration 

The calibration verification standard MFB 18005 exhibited one compound with a %0 
greater than 15% but less than 50% for which qualifications were required. For the 
following sample and non-compliant compound, the reported positive result is qualified as 
estimated, J. 

EFF047 methoxychlor (47.9%) 
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DATA ASSESSMENT NARRATIVE 
PESTICIDES/PCB 

PAGE2 
Surrogate Recoveries 

The following samples exhibited surrogate recoveries below the QC limits as noted below. 
All reported positive and non-detect results in the samples are qualified as estimated, J/LU. 

Sample ID Surrogate Compound %R 

EFF014 DCB 17119 
EFFOl 1 DCB 18/20 
EFF002 DCB 19/22 
EFFOOI DCB 20/24 
EFF043 DCB 26/28 
EFF041 DCB 24128 
EFF042 DCB 20/18 
EFF040 DCB 22/24 
EFF047 DCB 20119 
EFF045 DCB 15/17 

System Performance and Overall Assessment 

The data, as reported, did require qualifications. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J Estimated value 

UJ Reported Quantitation limit is qualified as estimated 

L Result is estimated and biased low. 

K Result is estimated and biased high. 

R Result is rejected and unusable 

D Result value is based on dilution analysis 

BLANK QUALIFICATION CODES 

CRQL 

u 

No Action= 

The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X the method blank value. The sample 
result for the blank contaminant is rejected and the CRQL for that 
compound is reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 5X the method blank value. The 
sample result for the blank contaminant is qualified as non detected 
at the compound value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 5X the method blank value. The 
sample result for the blank contaminant is not qualified with any 
blank qualifiers. 



* 

SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID 

EFF047 

EFF014 
EFFOI 1 
EFF002 
EFFOOI 
EFF043 
EFF041 
EFF042 
EFF040 
EFF047 
EFF045 

COMPOUND ID 

methoxychlor (47.9%) 

All compounds 

DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

+ J 

+/- J/UJ 

'~ oos 



General 

DATA ASSESSMENT NARRATIVE 
METALS AND CYANIDE 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration result;;. 
This report was prepared in compliance relative to the analytical and deliverable requirements 
specified in the SW 846 melhods: the Functional Guidelines for Inorganic Data Validation, 
February 1994, and DQO Level III requirements. All comments made within this report 
should be considered when examining the analytical results. Please refer the specific findings 
found in each category to the Summary of Data Qualification table. 

SDGs # NBCJ05 

A va1idation was performed on the Metals and cyanide Data from SDG NBCJ05 The data 
was evaluated based on the following parameters. 

* • Data Completeness 

* • l'Iolding Times 

* • Calibrations 

• Blanks 

* • Interferences 

* • Matrix Spike Recovery 

* • Matrix Duplicates 

* • Field Duplicates 

* • Laboratory Control Samples 

• Serial Dilutions 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation and calibration blanks exhibited contamination for the following 
elements. 

Elements 
Barium 
Calcium 
Copper 
Magnesium 
Zinc 

Cone. 
0.37 ug/l 
21.0 ug/l 
2.79 ug/l 
17.5 ug/l 
16. 7 ug/l 

Samples affected 
no impact 
no impact 
all water samples below 14.0 ug/l 
no impact 
all water samples below 83 .5 ug/l 



The USEPA requires that all sample values below five times the preparation or 
calibration blank contamination be qualified as non-detect, "U". 

The preparation blanks exhibited negative bias for the following elements. 

Elements 
Aluminum 
Cadmium 

Cone. 
-30.6 ug/l 
-0.78 ug/l 

Serial Dilution results 

Samples affected 
all water samples below 306 ug/l 
all water samples below 7. 8 ug/l 

The serial dilution results for wacers for Zinc was greater than 10%. All positive 
results are qualified as estimated, "J". 

All sample results left with a "B" qualifier after all other qualifications, will be 
qualified with a "J" qualifier in place of the "B". Value is below the CRDL but 
greater than the IDL. 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL QL 
all water samples below 14.0 ug/l Cu. + u 
all water samples below 83.5 ug/l Zn. 
all water samples below 306 ug/l AL +/U J/UJ 
a1l water samples below 7.8 ug/l Cd. 
all water samples Zn. + J 
all "B" results all analytes B J 



SDG#: 
Date: 
Client I\ame: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 
QNQC Level: 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

NBCJ06 
April 23, 2002 
Ensafe 
Charleston Zone 1 
March 2, 2002 
15 Aqueous Sample(s) with 0 MS/MSD(s) 
STL Savannah 
National Functional Guidelines for Organic and Inorganic Data 
DQO Level Ill 
SW846 Third Edition 
Semivolatiles, Pesticides/PCBs, Metals and Cyanide 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. AH instrument output, Le. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form Is or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form ls for MS/MSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

Date 

4127 Plaza 94 South • St Charles, MO 63304 
(636) 936·1332 • Fax (i:;J6) 936-1335 



SDG# NBCJ06 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

ENSAFE ID 
EFF019 
EFF003 
EFF007 
EFF012 
EFF013 
EFF64 
EFF066 
EFF069 
EFF031 
EFF034 
EFF035 
EFF044 
EFF048 
EFf 057 
EFF063 

Total Billable Samples 

MATRIX SVOA PIP 
WATER x x 
WATER x .. x ~--' -''. .:. _, 

WATER x ~·~b .. x ...: ~ -· .. 
:~· 

WATER x ~;;; x ~;!.; 
WATER x ~: x filJ 
WATER x I x liBi 
WATER x x Bil 
WATER x x iii] 

WATER x 1911!1 x -WATER x flTil§ x .. 
WATER x ii';;\:\ x ~~ 
WATER x ·~ • <l~ x I~ 
WATER x ·::t~·~_.:_ x ~f: 
WATER x ~~~i1~ x ~ .. 
WATER x x , ... 

(Water/Soil) 15 0 15 0 

SVOA= Semivolatiles 
PIP= Pesticides/PCBs 

MET= Metals 
CN= Cyanide 

MET 
x 
x ' 

x ... 
x ~~-:.,-

x !mr'. 
x ~: 
x I x 
x 
x .j 
x 'i!~-

~L~~ .... ' 

x ~-,""_;"-;' 

x $;T· 
x ?t~ 
x 
15 0 

CN 
x 
x 
x 
x 
x ::,~~ 

x ~ia 
x ~~~ 
x ~jiC 
x ~~l 
x ~~~~ 

x 
x .. 

x .. - . 

x . . -

x 
15 0 



DATA ASSESSMENT NARRATIVE 

SEMIVOLATILE ORGANICS 
General 

The organic findings offered in this screening report assumes that all anal)1ical results are correct 
as reported and is based upon the examination of the reported holding times. blank analysis 
results, surrogate and matrix spike recoYeries, GC/MS performance. tuning results. calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW-846 8270C for GC!MS Semivolatiles: 
the National Functional Guidelines for Organic Data Validation, 10/99, and DQO Level III 
requirements. All comments made within this report should be considered when examining the 
analytical results. Please refer the specific findings found in each category to the Summary of 
Data Qualification table. 

SDG#NBCJ06 

A validation was performed on the Semivolatile Data from SDG NBCJ06. The data was 
evaluated based on the following parameters: 

* 
* 
* 
* 

* 
* 
* 
* 
* 

• 

• 
• 

• 
• 
• 
• 
• 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibration 
Blanks 
Internal Standard Performance 
Surrogate Recoveries 
Matrix Spike/Matrix Spike Duplicates 
Field Duplicates 
Compound Identification 
Compound Quantitation 

* -All criteria were met for this parameter. 

Blanks 

All B flagged Tl Cs are rejected if they are within 1 OX the concentration reported in the 
associated method blank. (0307B-KMB - 4. lJ ug/L; 0313D-KMB - 4.3J ug/L) 



Compound Quantitation 

DATA ASSESSMENT NARRATIVE 
SEMIVOLATILE ORGANICS 

PAGE2 

For the following sample, the reported results are not used, in favor of the results reported 
in the original analysis of the sample. Although the original sample exhibited two non
compliant surrogate recoveries, based on the Yalidation guidance, qua Ii fication of the data 
was not required. 

EFF003RE 

For the following sample, the reported results are not used, in favor of the results reponed 
in the original analysis of the sample. Although the RE sample was extracted slightly 
outside the holding time (2 days), it exhibited acceptable surrogate recoveries - and 
qualifications were not required based on the exceeded holding time as there were no 
positive results reported in the sample. 

EFF034 

System Performance and Overall Assessment 

The data, as reported, did require qualifications. 

n n., 
\ J 



GLOSSARY OF DAT A QUALIFIERS 

QUALIFICATION CODES 

U Not detected 

J Estimated value 

UJ Reported Quantilation limit is qualified as estimated 

L Result is estimated and biased low. 

K Result is estimated and biased high. 

R Result is rejected and unusable 

D Result va]ue is based on dilution analysis 

BLANK QUALIFICA TIO~ CODES 

CRQL= 

U= 

No Action= 

The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X ( l OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is 
reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 5X (1 OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is qualified as non detected at the compound 
value reported. 

The sample result for the blank contaminant js greater than the 
sample CRQL and is greater than 5X (1 OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 



* 

SUMMARY OF DA TA QUALIFICATIONS 

SAMPLE ID 

All Samples 

EFF003RE 

EFF034 

COMPOUND ID 

All B flagged TICs 
within I OX contamination 
concentration 

Al I compounds 

All compounds 

DL denotes the Fonn I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

DL Q.L 

+B R 

Do Not Use 

+/- Do Not Use 

005 



DA TA ASSESSMENT NARRATIVE 

PESTICIDES/PCB 
General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance and calibration results. This repon 
was prepared in compliance relative to the analytical and deliverable requirements specified in the 
SW-846 Methods 8081 A and 8082; the National Functional GuideJines for Organic Data 
Validation, 10/99, as applicable; and DQO Level III requirements. All comments made within this 
report should be considered when examining the analytical results. Please refer the specific 
findings found in each category to the Summary of Data Qualification table. 

SDG#NBCJ06 

A validation was performed on the Pesticides/PCB Data from SDG NBCJ06. The data was 
evaluated based on the following parameters: 

* Data Completeness 
* • Holding Times 

* • GC Performance 
• Calibration 

* • Blanks 
• Surrogate Recoveries 

* • Matrix Spike&.1atrix Spike Duplicates 

* • Laboratory Control Samples 

* • Field Duplicates 

* • Compound Identification 

* • Compound Quantitation 

* -All criteria were met for this parameter. 

Calibration 

The calibration verification standard MMR10047 exhibited one compound with a %D 
greater than 15% but less than 50% for which qualifications were required. For the 
following sample and non-compliant compound, the reported positive result is qualified as 
estimated, J. 

EFF012 heptachlor (34.5/27.4%) 

006 



Calibration (continued) 

DATA ASSESSMENT NARRATIVE 
PESTICIDES/PCB 
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The calibration verification standard MMR10047 exhibited one compound with a %D 
greater than 50% but less than 90% for which qualifications were required. For the 
following sample and non-compliant compound. the reported positive and non-detect 
results are qualified as estimated, J/UJ. 

EFFOI9 
EFFOOJ 
EFF007 
EFF012 
EFF013 
EFF64 
EFF066 
EFF069 
EFF031 
EFF034 
EFF035 
EFF044 

methoxychlor (54.6%) 

The calibration verification standard MMR10078 exhibited one compound with a %0 
greater than 15% but less than 50% for which qualifications were required. For the 
following sample and non-compliant compound, the reported positive result is qualified as 
estimated, J. 

EFF044 4,4;-0DD (18.7%) 

The calibration verification standard MMR l 0088 exhibited one compound with a %0 
greater than 15% but less than 50% for which qualifications were required. For the 
following sample and non-compliant compound, the reported positive result is qualified as 
estimated, J. 

EFF044 4,4,'-DDD (17.7/21.2%) 

007 
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Surrogate Recoveries 

The following samples exhibited surrogate recoveries below the QC limits as noted belO\v. 
All reported positive and non-detect results in the samples are qualified as estimated. J/UJ. 

Sample ID Surrogate Compound ~oJZ 

EFFOl9 DCB 28 
EFF003 DCB 26/24. 
EFF007 DCB 22/20 
EFF012 DCB 15/13 
EFF013 DCB 22119 
EFF64 DCB 19/17 
EFF066 DCB 15/] 3 
EFF069 DCB 15113 
EFF034 DCB 22/19 
EFF035 DCB 28 
EFF044 DCB 17/14 
EFF048 DCB 24/22 
EFF057 DCB 26126 
EFF063 DCB 21/20 

System Performance and Overall Assessment 

The data, as reported, did require qualifications. 

008 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U Not detected 

J = Estimated value 

UJ Reported Quanlitation limit is qualified as estimalcd 

L = Result is estimated and biased low. 

K Result is estimated and biased high. 

R Result is rejected and unusable 

D = Result value is based on dilution analysis 

BLANK QUALIFICATION CODES 

CRQL= 

U= 

No Action 

The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X the method blank value. The sample 
result for the blank contaminant is rejected and the CRQL for that 
compound is reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 5X the method blank value. The 
sample result for the blank contaminant is qualified as non detected 
at the compound value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 5X the method blank value. The 
sample result for the blank contaminant is not qualified with any 
blank qualifiers. 

009 



SUMMARY OF DA TA QUALIFICATIONS 

SAMPLE ID 

EFF012 

EFF019 
EFF003 
EFF007 
EFF012 
EFF013 
EFF64 
EFF066 
EFF069 
EFF031 
EFF034 
EFF035 
EFF044 

EFF044 

EFF044 

EFF019 
EFF003 
EFF007 
EFF012 
EFF013 
EFF64 
EFF066 
EFF069 
EFF034 
EFF035 
EFF044 
EFF048 
EFF057 
EFF063 

COMPOUND ID 

heptachlor 

methoxychlor 

4,4,'-DDD 

4,4,'-DDD 

All Compounds 

DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+in the DL column denotes a positive result 
~ in the DL column denotes a non detect result 

+ J 

J/UJ 

+ J 

+ J 

+/- 1/UJ 

010 



General 

DATA ASSESSMENT NARRATIVE 
METALS AND CYANIDE 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable requirements 
specified in the SW 846 methods: the Functional Guidelines for Inorganic Data Validation, 
February 1994, and DQO Level III requirements. All commems made within this report 
should be considered when examining the analytical results. Please refer the specific findings 
found in each category to the Summary of Data Qualification table. 

SDGs # NBCJ06 

A validation was performed on the Metals and cyanide Data from SDG NBCJ06. The data 
was evaluated based on the following parameters. 

* • Data Completeness 

* • Holding Times 

* • Calibrations 

• Blanks 

* • lnterf erences 

* • Matrix Spike Recovery 

* • Matrix Duplicates 

* • Field Duplicates 

* • Laboratory Control Samples 

• Serial Dilutions 

* -All criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation and calibration blanks exhibited contamination for the following 
elements. 

Elements 
Beryllium 
Zinc 

Cone. 
0.58 ug/l 
2.35 ugll 

Samples affected 
all water samples below 2.9 ug/l 
no impact 

The USEPA requires that all sample values below five times the preparation or 
calibration blank contamination be qualified as non-detect. "U". 



The preparation blanks exhibited negative bias for the following elements. 

Elements 
Aluminum 

Serial Dilution results 

Cone. 
-26.5 ug/I 

Samples affected 
all water samples below 265 ug/l 

The serial dilution results for waters for Zinc and Sodium were greater than 10 % . A II 
positive results are qualified as estimated, "J". 

All sample resu1ts left with a "B" qualifier after all other qualifications, will be 
qualified with a "J" qualifier in place of the "B,... Value is below the CRDL but 
greater than the IDL. 

012 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL QL 
all water samples below 2. 9 ug/l Be. + u 
all water samples below 265 ug/l AL +/U J/UJ 
all water samples Zn and Na. + J 
all "B" results all analytes B J 



SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 
QA/QC Level: 
Method(s) lJtilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

NBCJ08 
May 15, 2002 
Ensafe 
Charleston Zone J 
April l 0, 2002 
4 Aqueous Sample(s) with 0 MS/MSD(s) 
STL Savannah 
National Functional Guidelines for Organic and Inorganic Data 
DQO Level III 
SW846 Third Edition 
Semivolatiles. PeslicidesiPCBs, Metals and Cyanide 

Analytical data in this report were screened to determine usability of results and also to detem1ine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form Is or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form ls for MS/MSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

Date 

4127 Plaza 9'1 South• St. Charles. MO 63304 
(636) 936- 1332 • Fax {636) 936-1335 



SDG# NBCJ08 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

ENSAFE ID MATRIX SVOA P/P 
EFF050 WATER x x 
EFF051 WATER x x 
EFF054 WATER x x 
EFF055 WATER x - - x "' 

Total Billable Samples (Water/Soil) 4 0 4 

SVOA= Semivolatiles 
P/P= Pesticides'PCBs 

MET= Metals 
CN= Cyanide 

MET 
x 

: x .J'. 

i·V x 
' - x 

0 4 0 

Cl\ 
x 
x 
x 
x 
4 0 



DATA ASSESSMENT NARRATIVE 

SEMIVOLA TILE ORGANICS 
General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recon!ries, GC/MS perfom1ance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW-846 8270( for GC/MS Semivolatiles; 
the National Functional Guidelines for Organic Data Validation, 10/99. and DQO Level III 
requirements. All comments made within this report should be considered when examining the 
analytical results. Please refer the specific findings found in each categoiy to the Summary of 
Data Qualification table. 

SDG#NBCJ08 

A validation was performed on the Semirnlatile Data from SDG NBCJ08. The data was 
evaluated based on the following parameters: 

* • Data Completeness 

* • Holding Times 

* • GC!MS Tuning 

* • Calibration 

• Blanks 

* • Internal Standard Performance 

* • Surrogate Recoveries 

"' • Matrix Spike/Matrix Spike Duplicates 

"' • Field Duplicates 

* • Compound Identification 

* • Compound Quantitation 

* - All criteria were met for this parameter. 

Blanks 

All B flagged TICs are rejected if they are within lOX the concentration reported in the 
associated method blank. (0416C~DMB - 3.65 at 5.7JA ug/L; 17.56 at 111 ug!L & 18.86 
at 31J) 

System Performance and Overall Assessment 

The data, as reported, did require qualifications. 
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GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ Reported Quantitation limit is qualified as estimated 

L Result is estimated and biased low. 

K Result is estimated and biased high. 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

BLANK QUALIFICATION CODES 

CRQL= 

U= 

No Action= 

The sample result for the blank contaminant is less than the sample 
CRQL and is less than SX (lOX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is 
reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 5X (lOX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is qualified as non detected at the compound 
value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 5X (I OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 
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* 

SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID 

All Samples 

COMPOUND ID 

All B flagged TICs 
within 1 OX contamination 
concentration 

DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

+B R 
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DATA ASSESSMENT NARRATIVE 

PESTICIDES/PCB 
General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results. surrogate and matrix spike recoveries, GC perfonnance and calibration results. This report 
wa5 prepared in compliance relative to the anal:y1ical and deliverable requirements specified in the 
SW-846 Methods 8081A and 8082; the National Functional Guidelines for Organic Data 
Validation, 10/99, as applicable; and DQO Level III requirements. AlJ comments made within this 
report should be considered when examining the analytical results. Please refer the specific 
findings found in each category to the Summary of Data Qualification table. 

SDG#NBCJ08 

A validation wa'> performed on the Pesticides/PCB Data from SDG NBCJ08. The data was 
evaluated based on the following parameters: 

* • Data Completeness 

* • Holding Times 

* • GC Perfonnance 

* • Calibration 

* • Blanks 

• Surrogate Recoveries 

* • Matrix Spike/Matrix Spike Duplicates 

* • Laboratory Control Samples 

* • Field Duplicates 

* • Compound Identification 

* • Compound Quantitation 

* - All criteria were met for this parameter. 
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Surrogate Recoveries 

DATA ASSESSMENT NARRATIVE 
PESTICIDES/PCB 

PAGE2 

The following samples exhibited surrogate recoveries below the QC limits as noted below. 
All reported positive and non-detect results in the samples are qualified as estimated, J/UJ. 

Sample ID Surrogate Compound %R 

EFF050 DCB 24/l 7 
EFF051 DCB 28/l 7 
EFF054 DCB 18 
EFF055 DCB 28/19 

System Performance and Overall Assessment 

The data, as reported, did require qualifications. 
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GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U Not detected 

J Estimated value 

UJ Reported Quantitation limit is qualified as estimated 

L Result is estimated and biased low. 

K = Result is estimated and biased high. 

R Result is rejected and unusable 

D Result value is based on dilution analysis 

BLANK QUALIFICATION CODES 

CRQL= 

U= 

No Action= 

The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X the method blank value. The sample 
result for the blank contaminant is rejected and the CRQL for that 
compound is reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 5X the method blank value. The 
sample result for the blank contaminant is qualified as non detected 
at the compound va1ue reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 5X the method blank value. The 
sample result for the blank contaminant is not qualified with any 
blank qualifiers. 
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* 

SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID 

EFF050 
EFF051 
EFF054 
EFF055 

COMPOUND ID 

All Compounds 

DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

DL Q..L 

+/- J/UJ 
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General 

DAT A ASSESSMENT NARRATIVE 
METALS AND CYANIDE 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable requirements 
specified in the SW 846 methods: the Functional Guidelines for Inorganic Data Validation, 
February 1994, and DQO Level III requirements. All comments made within this report 
should be considered when examining the analytical results. Please refer the specific findings 
found in each category to the Summary of Data Qualification table. 

SDGs # NBCJ08 

A validation was performed on the Metals and cyanide Data from SDG NBCJ08. The data 
was evaluated based on the following parameters. 

* • Data Completeness 

* • Holding Times 

* • Calibrations 

• Blanks 

* • Interferences 

* • Matrix Spike Recovery 

* • Matrix Duplicates 

* • Fie1d Duplicates 

* • Laboratory Control Samples 

• Serial Dilutions 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation and calibration blanks exhibited contamination for the following 
elements. 

Elements Cone. Sarn12Ies affected 
Aluminum 47.9 ug/l no impact 
Calcium 14.7 ug/1 no impact 
Copper 2.68 ug/1 no impact 
Iron 20.4 ug/l no impact 
Manganese 0.27 ug/l no impact 
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Selenium 
Sodium 
Vanadium 
Zinc 

3.4 ug/l 
435 ug/l 
0.90 ug/l 
1.14 ug/l 

no impact 
no impact 
no impact 
no impact 

The USEPA requires that all sample values below five times the preparation or 
calibration blank contamination be qualified as non-detect. "U". 

The preparation blanks exhibited negative bias for the following elements. 

Elements 
Arsenic 
Thallium 

Cone. 
-4.41 ug/l 
-5 .48 ug/I 

Serial Dilution results 

Samples affected 
all water samples below 44.0 ug/l 
all water samples below 54.8 ug/I 

The serial dilution results for waters for Zinc was greater than 10%. All positive 
results are qualified as estimated, "I". 

All sample results left with a "B" qualifier after all other qualifications, will be 
qualified with a "J" qualifier in place of the "B". Value is below the CRDL but 
greater than the IDL. 
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SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL QL 
all water samples below 44. l ug/l As. +/U J/UJ 
all water samples below 54.8 ug/l Tl. 
all water samples Zn. + J 
all "B" resuI ts all analytes B J 
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SDG# NBC.109 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

ENSAFE ID MATRIX SVOA PIP 
EFF070 WATER x x 

EFF070D WATER= =x x 
EFF038 WATER x x 
EFF037 WATER x x 
EFF036 WATER x x 
EFF033 WATER x x 
EFF056 WATER x x 

Total Billable Samples (Water/Soil) 7 0 7 

SVOA= Semivolatiles 
PIP= Pesticid;:s PCBs 

MET= Metals 
CN= Cyanide 

MET 
x 
x 
x 
x 
x 
x 
x 

0 7 0 

CN 
x 
x 
x 
x 
x 
x 
x 
7 0 



DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW-846 Method 8270C; the National 
Functional Guidelines for Organic Data Review, and DQO Level III. AHcomments made within 
this report should be considered when examining the analytical results. 

SDG#NBCJ09 

A validation was performed on the Semivolatile Data from SDG #NBCJ09. The data was 
evaluated based on the following parameters. 

* Data Completeness 

* Holding Times 

* GCIMS Tuning 

* Calibrations 

* Internal Standard Performance 
Blanks 

* Surrogate Recoveries 

* Laboratory Control Samples 

* Matrix Spike/Matrix Spike duplicate 

* Field Duplicates 

* Compound Identification/Quantitation 

* - All criteria were met for this parameter 
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DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ANALYSIS 

PAGE-2 

Blank 

Reject all TI Cs in the samples flagged with a "B" qualifier due to method blank 
contamination. 

System Performance and Overall Assessment 

The data as presented requires qualifications. 
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GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

.METHOD BLANK QUALIFICATION CODES 

CRQL = 

u = 

No Action= 

The sample result for the blank contaminant is less than the sample CRQL 
and is less man lOX the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than lOX the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the compound value 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than lOX the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID 

All Samples "B" flagged TICs + 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

R 
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DATA ASSESSMENT NARRATIVE 

PESTICIDES/PCB 
General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance and calibration results. This report 
was prepared in compliance relative to the analytical and deliverable requirements specified in the 
SW-846 Methods 8081A and 8082; the National Functional Guidelines for Organic Data 
Validation, 10/99, as applicable; and DQO Level III requirements. All comments made within this 
report should be considered when examining the analytical results. Please refer the specific 
findings found in each category to the Summary of Data Qualification table. 

SDG#NBCJ09 

A validation was performed on the Pesticides/PCB Data from SDG NBCJ09. The data was 
evaluated based on the following parameters: 

* • Data Completeness 

* • Holding Times 

* • GC Performance 
• Cahbration 

* • Blanks 
• Surrogate Recoveries 

* • Matrix Spike/Matrix Spike Duplicates 

* • Laboratory Control Samples 

* • Field Duplicates 

* • Compound Identification 
• Compound Quantitation 

* - All criteria were met for this parameter. 

Calibration 

The calibration verification standard RMA29005 exhibited one compound with a %D 
greater than 15% but less than 50% for which qualifications were required. For the 
following sample and non-compliant compound. the reported positive result is qualified as 
estimated, J. 

EFF070 heptachlor (15.4%) 



Surrogate Recoveries 

DATA ASSESSMENT NARRATIVE 
PESTICIDES/PCB 

PAGE2 

The foUowing samples exhibited surrogate recoveries below the QC limits as noted below. 
A11 reported positive and non-detect results in the samples are qualified as estimated. J LT 

EFF070 
EFF070D 
EFF038 
EFF037 
EFF036 
EFF033 
EFF056 

Compound Quantitation 

Surrogate Compound %R 

DCB 
DCB 
DCB 
DCB 
DCB 
DCB 
DCB 

20/17 
24i24 
l lil2 
13il4 
22i20 
24/24 
13116 

Several samples exhibited column quantitation %Ds greater than 40%. The following guidelines 
were used to qualify the data: 

1. No qualifications are required for positive sample results which exhibited column 
quantitation differences <40%. The "P" flag is removed from the result. 

2. The positive sample result which exhibited a column quantitation difference >~0%. 
but s; l 00% is qualified as estimated, J. 

3. The positive sample result which exhibited a column quantitation difference 
> l 00% and is <l OX the respective compound CRQL, is qualified as non-detect. U. 

4. The positive sample result which exhibited a column quantitation difference 
> 100% and> IOX the respective compound CRQL, is qualified as presumptively 
present at an estimated concentration, NJ. 

The following samples and compounds have been qualified for high column quantitation 
%Ds. 

Sample ID 
EFF070 

Compound 
beta-BHC 
Heptachlor 

%D 
89.8 
79.7 

Lab HESI 
Oual. Qual. Ref. # 
p J 2 
p J 2 



DAT A ASSESSMENT NARRATIVE 
PESTICIDES/PCB 

PAGE3 
Compound Quantitation (continued) 

The following samples and compounds have been qualified for high column quantitation 
%Ds. 

Sample ID 
EFF070D 

EFF056 

Compound 
alpha-BHC 

gamma-chlordane 

System Performance and Overall Assessment 

The data, as reported, did require qualifications. 

%D 
158.9 

105.4 

Lab HESI 
Qual. ~ Ref. # 
p u 3 

p u 3 
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GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U Not detected 

J Estimated value 

UJ Reported Quantitation limit is qualified as estimated 

L = Result is estimated and biased low. 

K Result is estimated and biased high. 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

BLANK QUALIFICATION CODES 

CRQL= 

U= 

No Action= 

The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X the method blank value. The sample 
result for the blank contaminant is rejected and the CRQL for that 
compound is reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 5X the method blank value. The 
sample result for the blank contaminant is qualified as non detected 
at the compound value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 5X the method blank value. The 
sample result for the blank contaminant is not qualified with any 
blank qualifiers. 
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SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID 

EFF070 

EFF070 
EFF070D 
EFF038 
EFF037 
EFF036 
EFF033 
EFF056 

ALL 

ALL 

ALL 

ALL 

COMPOUND ID 

heptachlor 

All Compounds 

All P < 40% 

All P > 40% 
Buts; 100% 

All P > 100% 
And < 1 OX CRQL 

All P > 100% 
And> lOX CRQL 

DL denotes the Fonn I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation finn 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

-L J 

+/- J/UJ 

+ 

+ J 

+ u 

+ NJ 

n~.O 



General 

DAT A ASSESSMENT NARRATIVE 
METALS AND CYANIDE 

The inorganic findings offered in this screening repon assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable requirements 
specified in the SW 846 methods: the Functional Guidelines for Inorganic Data Validation, 
February 1994, and DQO Level III requirements. All comments made within this report 
should be considered when examining the analytical results. Please refer the specific findings 
found in each category to the Summary of Data Qualification table. 

SDGs # NBCJ09 

A validacion was performed on the Metals and cyanide Data from SDG NBCJ09. The data 
was evaluated based on the following parameters. 

* • Data Completeness 

* • Holding Times 

* • Calibrations 

• Blanks 

* • lnterf erences 

• Matrix Spike Recovery 

* • Matrix Duplicates 

* • Field Duplicates 

* • Laboratory Control Samples 

• Serial Dilutions 

* -All criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation and calibration blanks exhibiced contamination for the following 
elements. 

Elements 
Calcium 
Copper 
Sodium 

Cone. 
23.9 ug/l 
2.22 ug/l 
158 ug/l 

Samples affected 
no impact 
all water samples below 11. l ug/1 
no impact 
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The USEPA requires that all sample values below five times the preparation or 
calibration blank contamination be qualified as non-detect, "U". 

The preparation blanks exhibited negative bias for the following elements. 

Elements 
Cobalt 
Silver 

Cone. 
-0.75 ug/I 
-0.65 ug/l 

Matrix Spike Recovery results 

Samples affected 
all water samples below 7. S ug/l 
all water samples below 6.5 ug/l 

The matrix spike recovery results for soils for Mercury (60 % ) was below the lower 
control limits (>30% but <75%). All positive and non-detect results are qualified as 
estimated, "J" or "U J" . 

The matrix spike recovery results for soils for Iron (145 % ) and Aluminum (154 % ) 
were above the upper control limits ( > 125 % ) . All positive results are qualified as 
estimated, "J". 

Serial Dilution results 

The serial dilution results for soils for Barium, Sodium and Zinc were greater than 
10%. All positive results are qualified as estimated, "J". 

All sample results left with a "B" qualifier after all other qualifications, will be 
qualified with a "J" qualifier in place of the "B". Value is below the CRDL but 
greater than the ID L. 
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SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL QL 
all water samples below 11.1 ug/1 Cu. + u 
all water samples below 7.5 ug/I Co .. +/U J/UJ 
all water samples below 6.5 ug/l Ag. 
all water samples Hg. +!U +/U 
all water samples Fe and Al. + J 
a 1l water samples Ba, Na and + J 

Zn. 
all "B" results all analytes B J 



SDG#: 
Date: 
Client Kame: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 
QA/QC Level: 
:\1ethodls) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

NBCJ09 
August 7, 2002 
Ensafe 
Charleston Zone J 
May 18, 2002 
7 Aqueous Sample(s) with 0 MS/MSD(s) 
STL Savannah 
National Functional Guidelines for Organic and Inorganic Data 
DQO Level III 
SW846 Third Edition 
Semivolatiles, Pesticides/PCBs, Metals and Cyanide 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
Ya!idation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form 1 s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form 1 s for MS/MSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

Date 

4127 Plaza 94 South• St. Charles, MO 63304 
(636) 936-1332 • Fax (636) 936-1335 



SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 
QA/QC Level: 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

NBCJlO 
August 23, 2002 
Ensafe 
Charleston Zone J 
June 18, 2002 
6 Aqueous Sample(s) with 0 MS!MSD(s) 
STL Savannah 
National Functional Guidelines for Organic and Inorganic Data 
DQO Level III 
SW846 Third Edition 
Semivolatiles. Pesticides/PCBs, Metals and Cyanide 

Analytical data in this report were screened to determine usability of results and also to detennine 
contractual compliance relative to these reqmrements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form Is or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form ls for MS/MSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

t:!. . 4.S~ tfPa~mb~rg, Prellt......,__ Date 

4' 27 Plaza 94 South • St. Charles. MO 63304 
(636) 936-1332 • Fax (636) 936-1335 



SDG#NBCJlO 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

ENSAFE lD MATRIX 
EFF015 WATER x 
EFF017 WATER x 
EFFOl8 WATER x 
EFF020 WATER x 
EFF024 WATER x 
EFF029 WATER x 

Total Billable Samples (Water/Soil) 6 0 

SVOA= Semivolatiles 
PIP= Pesticides/PCBs 

MET= Metals 
CN= Cyanide 

0 0 6 0 



DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW-846 Method 8270C; the National 
Functional Guidelines for Organic Data Review, and DQO Level III. All comments made within 
this report should be considered when examining the analytical results. 

SDG#NBCJlO 

A validation was performed on the Semivolatile Data from SDG #NBCJlO. The data was 
evaluated based on the following parameters. 

* Data Completeness 

* Holding Times 

* GC/MS Tuning 

* Calibrations 

* Internal Standard Performance 
Blanks 

* Surrogate Recoveries 

* Laboratory Control Samples 

* Matrix Spike/Matrix Spike duplicate 

* Field Duplicates 

* Compound Identification/Quantitation 

* - All criteria were met for this parameter 
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DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ANALYSIS 

PAGE-2 

Blank 

The blank(s) associated with samples in this SDG exhibited contamination. Qualifications were 
required. The end user should note that the action levels indicated for the blank analysis may not 
involve the same weights, volumes, dilution factors, or percent moisture as associated samples. 
These factors must be taken into considerations when applying the SX and lOX criteria to field 
samples. 

Associated blank Compound Concentration Action Level 

0621B-EMB bis(2-ethylhexyJ)phthalate 9.51 ug/L 95 ug/L 

Samples Compound Qualification 

EFF020 bis(2-ethylhexyl)phthalate u 

EFF024 b is(2-eth ylhexy 1 )phthalate CRQL 
EFF029 

Reject all TICs in the samples flagged with a "B" qualifier due to method blank 
contamination. 

System Performance and Overall Assessment 

The data as presented requires qualifications. 
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GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J Estimated value 

UJ Reported quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD 81,ANK QUALIFICATION CODES 

CRQL = 

u = 

No Action= 

The sample result for the blank contaminant is less than the sample CRQL 
and is less than IOX the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than 1 OX the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the compound value 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than lOX the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 
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SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID DL 

All Samples "B" flagged TICs + 

EFF020 bis(2-ethylhexyl)phthalate + 

EFF024 bis(2-ethylhexyl)phthalate + 
EFF029 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

~ 

R 

u 

CRQL 

uns 



DAT A ASSESSMENT NARRATIVE 

PESTICIDES/PCB 
General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance and calibration results. This report 
was prepared in compliance relative to the analytical and deliverable requirements specified in the 
SW-846 Methods 8081 A and 8082; the National Functional Guidelines for Organic Data 
Validation, 10/99, as applicable; and DQO Level lII requirements. All comments made \Vi thin this 
report should be considered when examining the analytical results. Please refer the specific 
findings found in each category to the Summary of Data Qualification table. 

SDG#NBCJlO 

A validation was performed on the Pesticides/PCB Data from SDG NBCJ I 0. The data was 
evaluated based on the following parameters: 

* • Data Completeness 

* • Holding Times 

* • GC Performance 

* • Calibration 

* • Blanks 
• Surrogate Recoveries 

* • Matrix Spike/Matrix Spike Duplicates 

* • Laboratory Control Samples 

* • Field Duplicates 

* • Compound Identification 

* • Compound Quantitation 

* -All criteria were met for this parameter. 
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Surrogate Recoveries 

DATA ASSESSMENT NARRATIVE 
PESTICIDES/PCB 

PAGE2 

The following samples exhibited surrogate recoveries below the QC limits as noted below. 
All reported positive and non-detect results in the samples are qualified as estimated. J/lJJ. 

Sample ID 

EFF015 
EFF029 

Surrogate Compound 

DCB 
DCB 

System Performance and OveralJ Assessment 

The data, as reported, did require qualifications. 

20/15 
20116 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J Estimated value 

UJ Reported Quantitation limit is qualified as estimated 

L = Result is estimated and biased low. 

K = Result is estimated and biased high. 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

BLANK QUALIFICATION CODES 

CRQL 

u 

No Action= 

The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X the method blank value. The sample 
result for the blank contaminant is rejected and the CRQL for that 
compound is reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 5X the method blank value. The 
sample result for the blank contaminant is qualified as non detected 
at the compound value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 5X the method blank value. The 
sample result for the blank contaminant is not qualified with any 
blank qualifiers. 

nos 
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SUMMARY OF DAT A QUALIFICATIONS 

SAMPLE ID 

EFF015 
EFF029 

COMPOUND ID 

All compounds 

DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

+/- JflJl 
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General 

DATA ASSESSMENT NARRATIVE 
METALS AND CYANIDE 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable requirements 
specified in the SW 846 methods: the Functional Guidelines for Inorganic Data Validation, 
February 1994, and DQO Level III requirements. All comments made within this report 
should be considered when examining the analytical results. P1ease refer the specific findings 
found in each category to the Summary of Data Qualification table. 

SDGs # NBCJlO 

A validation was performed on the Metals and cyanide Data from SDG NBCJlO. The data 
was evaluated based on the following parameters. 

* • Data Completeness 

* • Holding Times 

* • Calibrations 

• Blanks 

* • Interferences 

* • Matrix Spike Recovery 

* • Matrix Duplicates 

* • Field Duplicates 

* • Laboratory Control Samples 

* • Serial Dilutions 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation and calibration blanks exhibited contamination for the following 
elements. 

Elements Cone. Sam~les affected 
Aluminum 20.4 ug/l no impact 
Calcium 19.5 ug/l no impact 
Sodium 143.0ug/l no impact 
Zinc 1.01 ug/l no impact 



The USEPA requires that all sample values below five times the preparation or 
calibration blank contamination be qualified as non-detect, "U". 

The preparation blanks exhibited negative bias for the following elements. 

Elements 
Selenium 
ThaJlium 

Cone. 
-5.85 ug/I 
-8.9 ug/l 

Samples affected 
all water samples below 58 .4 ug/I 
all water samples below89.0 ug/l 

AH sample results left with a "B" qualifier after all other qualifications, will be 
qualified with a "J" qualifier in place of the "B''. Value is below the CRDL but 
greater than the IDL. 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID 
all water samples below 58 .4 ug/l 
a11 water samples be1ow 89.0 ug/1 
all "B" results 

Analyte 
Se. 
TL 

all analytes 

DL 
+/U 

B 

QL 
J/UJ 

J 

- .. -



SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
VaJidation Guidance: 
QA/QC Level: 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

NBCJI 1 
August 23, 2002 
Ensafe 
Charleston Zone J 
June 22, 2002 
7 Aqueous Sample(s) with 0 MS/MSD(s) 
STL Savannah 
National Functional Guidelines for Organic and Inorganic Data 
DQO Level III 
SW846 Third Edition 
Semivolatiles, Pesticides/PCBs, Metals and Cyanide 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form ls or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form ls for MS/MSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

Date 

4127 Plaza 94 South • St. Charles, MO 63304 
(636) 936- i 32 .1 

• Fax ( 6 36) 936- 1335 



SDG# NBCJI 1 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

ENSAFE ID MA TRIX 
EFF021 
EFF022 
EFF023 
EFF026 
EFF027 
EFF030 
EFF046 

WATER X 
WATER X 
WATER X 
WATER X 
WATER X 
WATER X 
WATER X 

SVOk= Semivolatiles 
PIP= Pesticides/PCBs 

MET~ Metals 
CN= Cyanide 



DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW-846 Method 8270C; the National 
Functional Guidelines for Organic Data Review, and DQO Level III. All· comments made within 
this report should be considered when examining the analytical results. 

SDG#NBCJll 

A validation was performed on the Semivolatile Data from SDG #NBCJI 1. The data was 
evaluated based on the following parameters. 

* 
* 
* 
* 

* 
* 
* 
* 
* 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibrations 
Internal Standard Performance 
Blanks 
Surrogate Recoveries 
Laboratory Control Samples 
Matrix Spike/Matrix Spike duplicate 
Field Duplicates 
Compound Identification/Quantitation 

* - All criteria were met for this parameter 



DATA ASSESSMENT AND NARRATIVE 

SEMIVOLATILE ANALYSIS 

PAGE-2 

Internal Standards 

Sample EFF046 exhibited high internal standard area recoveries for all standards. Qualify 
aJI positive results as estimated (J). 

Blank 

The blank(s} associated with samples in this SDG exhibited contamination. Qualifications were 
required. The end user should note that the action levels indicated for the blank analysis may not 
involve the same weights, volumes, dilution factors, or percent moisture as associated samples. 
These factors must be taken into considerations when applying the 5X and lOX criteria to field 
samples. 

Associated blank Compound Concentration Action Level 

0627B-EMB benzo(g,h ,i)perylene 0.931 ug/L 9.3 ug/L 

Samples Compound Qualification 

EFF021 benzo(g ,h, i}perylene CRQL 

Reject a1l TICs in the samples flagged with a "B" qualifier due to method blank 
contamination. 

System Performance and OveralJ Assessment 

The data as presented requires qualifications. 

nn., 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estjmated value 

UJ = Reported quantitation limit is qualified as estimated 

UR = Result is rejected and unusable 

D = Result value is based on dilution analysis 

METHOD BLANK QUALIFICATION CODES 

CRQL = 

u = 

No Action= 

The sample result for the blank contaminant is less than the sample CRQL 
and is less than lOX the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is less than IOX the method blank value. The sample result for 
the blank contaminant is qualified as non detected at the compound value 
reported. 

The sample result for the blank contaminant is greater than the sample 
CRQL and is greater than IOX the method blank value. The sample result 
for the blank contaminant is not qualified with any blank qualifiers. 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COrtfPOUND ID 

All Samples "B" flagged TICs 

EFF046 all results 

EFF021 benzo(g, h, i)perylene 

* DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

+ 

+ 

+ 

R 

J 

CRQL 
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DATA ASSESSMENT NARRATIVE 

PESTICIDES/PCB 
General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance and calibration results. This report 
was prepared in compliance relative to the analytical and deliverable requirements specified in the 
SW-846 Methods 808 l A and 8082; the National Functional Guidelines for Organic Data 
Validation, 10/99, as applicable; and DQO Level III requirements. All comments made within this 
report shou1d be considered when examining the analytical results. Please refer the specific 
findings found in each category to the Summary of Data Qualification table. 

SDG#NBCJll 

A validation was performed on the Pesticides/PCB Data from SDG NBCJ 11. The data was 
evaluated based on the following parameters: 

* • Data Completeness 

* • Holding Times 

* • GC Performance 

* • Calibration 

* • Blanks 

* • Surrogate Recoveries 

* • Matrix Spike/Matrix Spike Duplicates 

* • Laboratory Control Samples 

* • Field Duplicates 

* • Compound Identification 
• Compound Quantitation 

* -All criteria were met for this parameter. 
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Compound Quantitation 

DAT A ASSESSMENT NARRATIVE 
PESTICIDES/PCB 

PAGE2 

Several samples exhibited column quantitation %Os greater than 40%. The following guidelines 
were used to qualify the data: 

1. No qualifications are required for positive sample results which exhibited column 
quantitation differences <40%. The "P" flag is removed from the result. 

2. The positive sample result which exhibited a column quantitation difference >40%, 
but ~ 100% is qualified as estimated, J. 

3. The positive sample result which exhibited a column quantitation difference 
>100% and is <lOX the respective compound CRQL, is qualified as non-detect U. 

4. The positive sample result which exhibited a column quantitation difference 
> l 00% and> l OX the respective compound CRQL, is qualified as presumptively 
present at an estimated concentration, NJ. 

The following samples and compounds have been qualified for high column quantitation 
%Ds. 

Sample ID 
EFF022 

EFF023 

Compound 
alpha-BHC 
gamma-BHC 
heptachlor 

System Performance and Overall Assessment 

The data, as reported, did require qualifications. 

%0 
90.5 
114.0 
143.8 

Lab HESI 
Qual. Qual. Ref.# 
p J 2 
p u .., 

-' 
p u 'I 

-' 



GLOSSARY OF DAT A QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J Estimated value 

UJ Reported Quantitation limit is qualified as estimated 

L = Result is estimated and biased low. 

K Result is estimated and biased high. 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

BLANK QUALIFICATION CODES 

CRQL 

u 

No Action =o 

The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X the method blank value. The sample 
result for the blank contaminant is rejected and the CRQL for that 
compound is reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 5X the method blank value. The 
sample result for the blank contaminant is qualified as non detected 
at the compound value reported. 

The sample result for the b]ank contaminant is greater than the 
sample CRQL and is greater than 5X the method blank value. The 
sample result for the blank contaminant is not qualified with any 
blank qualifiers. 

{)08 
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SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID 

ALL 

ALL 

ALL 

ALL 

COMPOUND ID 

All P < 40% 

All P > 40% 
But-::, 100% 

All P > 100% 
And < 1 OX CRQL 

All P > 100% 
And > 1 OX CRQL 

DL denotes the Fonn I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation finn 
+ in the DL colwnn denotes a positive result 
- in the DL column denotes a non detect result 

J 

NJ 
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General 

DATA ASSESSMENT NARRATIVE 
METALS AND CYANIDE 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the ana1ytical and deliverable requirements 
specified in the SW 846 methods: the Functional Guidelines for Inorganic Data Validation, 
February 1994, and DQO Level III requirements. All comments made within this report 
should be considered when examining the ana1ytical results. Please refer the specific findings 
found in each category to the Summary of Data Qualification table. 

SDGs # NBCJ 11 

A validation was performed on the Metals and cyanide Data from SDG NBCJI 1. The data 
was evaluated based on the following parameters. 

* • Data Completeness 

* • Holding Times 

* • Calibrations 

• Blanks 

* • Interferences 

* • Matrix Spike Recovery 

* • Matrix Duplicates 

* • Field Duplicates 

* • Laboratory Control Samples 

* • Serial Dilutions 

* -All criteria were met for this parameter. 

Preparation and Fie1d Blanks 

The preparation and calibration blanks exhibited contamination for the foUowing 
elements. 

Elements 
Calcium 
Copper 

Cone. 
13.0 ug/l 
1. IOug/l 

Samples affected 
no impact 
all water samples below 5.5 ug/l 

The USEPA requires that all sample values below five times the preparation or 
calibration blank contamination be qualified as non-detect, "U". 

01:-: 



AU sample results left with a "B" qualifier after all other qualifications, will be 
qualified with a "J" qualifier in place of the "B". Value is below the CRDL but 
greater than the ID L. 
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SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte 
all water sampJes below 5 .5 ug/l Cu. 
an "B" results all analytes 

DL 
+ 
B 

QL 
u 
J 

n t n 



SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 
QNQC Level: 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENV1RONMENTAL SERVICES, INC. 

Data Validation Report 

NBCJ12 
August 30. 2002 
Ensafe 
Charleston Zone J 
July I 1. 2002 
6 Aqueous Sample(s) with 0 MS/MSD(s) 
STL Savannah 
National Functional Guidelines for Organic and Inorganic Data 
DQO Level III 
SW846 Third Edition 
Semivolatiles, Pesticides/PCBs, Metals and Cyanide 

Analytical data in this report \Vere screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form 1 s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form 1 s for MS/MSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

Date 

4127 Plaza 94 South • St Charles, MO 63304 
(636) 936-1332 • Fax (636) 936-1335 



SDG# NBCJJ2 

Samples and Fractions Revie\\'ed 

Sample Identifications Analytical Fractions 

ENSAFE rD MATRIX SVOA PfP 
EFF032 
EFF039 
EFF053 
EFF052 
EFF049 WATER 
EFF072 WATER 

Total Billable Samples (Water/Soil) 

SVOA= Sernivolatiles 
PIP= Pesricides/PCBs 

MET= Metals 
CN= Cyanide 



DATA ASSESSMENT NARRATIVE 
SEMIVOLA TILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results arc correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, calibration 
results and internal standard areas. This report. was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW-846 8270C for GC/MS Semi volatiles: 
the National Functional Guidelines for Organic Data Validation, l 0/99, as applicable; and DQO 
Level III requirements. All comments made within this report should be considered when 
examining the analytical results. Please refer the specific findings found in each category to the 
Summary of Data Qualification table. 

SDG#NBCJ12 

A validation was performed on the Semivolatile Data from SDG NBCJ12. The data was 
evaluated based on the following parameters: 

* • Data Completeness 

• Holding Times 

* • GC!MS Tuning 

* • Calibration 
• Blanks 

* • Internal Standard Performance 
* • Surrogate Recoveries 
* • Matrix Spike/Matrix Spike Duplicates 
* • Field Duplicates 
* • Compound Identification 
* • Compound Quantitation 

* -All criteria were met for this parameter. 

Holding Times 

Blanks 

The sample EFF049RE is not used in favor of the original extraction. The RE was 
performed twelve days outside of the extraction holding time. 

All B flagged TI Cs are rejected if they are within 1 OX the concentration reported in the 
associated method blank. (0718D-GMB - 3.16 at 26JA ug/L; 17.32 at ISJ ug/L) 

System Performance and Overall Assessment 

The data, as reported, did require qualifications. 
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GLOSSARY OF DAT A QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

L Result is estimated and biased low. 

K = Result is estimated and biased high. 

R Result is rejected and unusable 

D = Result value is based on dilution analysis 

BLANK QUALIFICATION CODES 

CRQL= 

U= 

No Action= 

The sample result for the blank contaminant is less than the sample 
CRQL and is less than 5X (1 OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is rejected and the CRQL for that compound is 
reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than 5X (1 OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is qualified as non detected at the compound 
value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 5X (1 OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 

(\(\I) 



SUMMARY OF DAT A QUALIFICATIONS 

SAMPLE ID 

EFF049RE 

All Samples 

COMPOUND IQ 

All Compounds 

All B flagged TI Cs 
within 1 OX contamination 
concentration 

DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+in the DL column denotes a positive result 
• in the DL column denotes a non detect result 

+/- Do Not Use 

+B R 

on A 



DATA ASSESSMENT NARRATIVE 

PESTICIDES/PCB 
General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries. GC performance and calibration resulls. This report 
was prepared in compliance relative to the analytical and deliverable requirements specified in the 
SW-846 Methods 8081A and 8082; the National Functional Guidelines for Organic Data 
Validation, 10/99, as applicable; and DQO Level III requirements. All comments made within this 
report should be considered when examining the analytical results. Please rcter the specific 
findings found in each category to the Summary of Data Qualification table. 

SDG#NBCJ12 

A validation was performed on the Pesticides/PCB Data from SDG NBCJ 12. The data was 
evaluated based on the following parameters: 

* • Data Completeness 

* • Holding Times 

* • GC Performance 
• Calibration 

* • Blanks 
• Surrogate Recoveries 

* • Matrix Spike/Matrix Spike Duplicates 

* • Laboratory Control Samples 

* • Field Duplicates 

* • Compound Identification 

• Compound Quantitation 

* -All criteria were met for this parameter. 

Calibrations 

The continuing calibration standard RJLI 9007 exhibited one compound with a %D 
greater than 15% but less than 50% for which qualifications were required. For the 
following sample and non-compliant compound, the reported positive result is qualified as 
estimated, J. 

EFF052 4,4'-DDD 

00~ 



Surrogate Recoveries 

DAT A ASSESSMENT NARRATIVE 
PESTICIDES/PCB 

PAGE2 

The fo!Jowing samples exhibited surrogate recoveries less than l 0% on one or both 
columns. All reported positive results are qualified as estimated, J, and non-detect results 
are rejected, UR. 

Samnle ID Surrogate %R 
EFF039 DCB 8/9 

TCX 28 
EFF053 DCB 10/9 

TCX 28 
EFF052 DCB 10/8 

TCX 28 

The following samples exhibited surrogate recoveries below the QC limit but above l 0% 
on one or both columns. All reported positive and non-detect results are qualified as 
estimated, J/UJ. 

Sample ID 
EFF032 
EFF049 
EFF072 

Compound Quantitation 

Surro1:ate 
DCB 
DCB 
DCB 

%R 
20118 
15/18 
10/11 

Several samples exhibited column quantitation %Ds greater than 40%. The following guidelines 
were used to qualify the data: 

1. No qualifications are required for positive sample results which exhibited column 
quantitation differences <40%. The "P" flag is removed from the result. 

2. The positive sample result which exhibited a column quantitation difference >40%. 
but s 100% is qualified as estimated, J. 

3. The positive sample result which exhibited a column quantitation difference 
>I 00% and is OX the respective compound CRQL, is qualified as non-detect U. 

4. The positive sample result which exhibited a column quantitation difference 
> 100% and> 1 OX the respective compound CRQL, is qualified as presumptively 
present at an estimated concentration, NJ. 
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DATA ASSESSMENT NARRATIVE 
PESTICIDES/PCB 

PAGE3 
Compound Quantitation (continued) 

The following samples and compounds have been qualified for high column quantitation 
%Ds. 

Lab HESI 
Sample ID Compound %D Qua I. Qua I. Ref.# 
EFF032 endosulfan sulfate l 03.3 p c ..., 

j 

EFF053 heptachlor 89.4 p J 2 
gamma-chlordane 106.9 p u 3 

EFF052 gamma-chlordane 106.7 p c ..., 
.) 

dieldrin 106.l p ll 3 
endosulfan II 100.0 p J 2 

EFF049 heptachlor 70.7 p J 2 

System Performance and Overall Assessment 

The data, as reported. did require qualifications. 
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GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J == Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

L = Result is estimated and biased low. 

K Result is estimated and biased high. 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

BLANK QUALIFICATION CODES 

CRQL= 

U= 

No Action= 

The sample result for the blank contaminant is less than the sample 
CRQL and is less than SX the method blank value. The sample 
result for the blank contaminant is rejected and the CRQL for that 
compound is reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is less than SX the method blank value. The 
sample result for the blank contaminant is qualified as non detected 
at the compound value reported. 

The sample result for the blank contaminant is greater than the 
sample CRQL and is greater than 5X the method blank value. The 
sample result for the blank contaminant is not qualified with any 
blank qualifiers. 

ono 
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SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID 

EFF052 

EFF039 
EFF053 
EFF052 

EFF032 
EFF049 
EFF072 

ALL 

ALL 

ALL 

ALL 

COMPOUND ID 

4,4'-DDD 

All compounds 

All compounds 

All P < 40% 

All P > 40% 
Buts; 100% 

All P > 100% 
And < l OX CRQL 

AH P > 100% 
And> l OX CRQL 

DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

+ J 

+/- J/UR 

+!- J/UJ 

+ 

.T J 

-1- u 

·i- NJ 
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General 

DATA ASSESSMENT NARRATIVE 
METALS AND CYANIDE 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable requirements 
specified in the SW 846 methods: the Functional Guidelines for Inorganic Data Validation, 
February 1994, and DQO Level III requirements. AH comments made within this report 
should be considered when examining the analytical results. Please refer the specific findings 
found in each category to the Summary of Data Qualification table. 

SDGs # NBCJ12 

A validation was performed on the Metals and cyanide Data from SDG NBCJ12. The data 
was evaluated based on the fo1Iowing parameters. 

* • Data Completeness 

* • Holding Times 

* • Calibrations 

• Blanks 

* • Interf er enc es 

* • Matrix Spike Recovery 

* • Matrix Duplicates 

* • Field Duplicates 

* • Laboratory Control Samples 

• Serial Dilutions 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation and calibration blanks exhibited contamination for the foJlowing 
elements. 

Elements 
Aluminum 
Calcium 
Selenium 

Cone. 
35.5 ug/1 
7.07 ug/l 
5.42 ug/1 

Samples affected 
no impact 
no impact 
all water samples below 27 .1 ug/l 

U10 



The USEPA requires that all sample values below five times the preparation or 
calibration blank contamination be qualified as non-detect, "U". 

The preparation blanks exhibited negative bias for the following elements. 

Elements 
Arsenic 

Serial Dilution results 

Cone. 
-4.52 ug/l 

Samples affected 
all water samples below 45.2 ug/J 

The serial dilution results for soils for Barium and Zinc were greater than 10%. All 
positive results are qualified as estimated, "J". 

All sample results 1eft with a "B" qualifier after all other qualifications, will be 
qualified with a "J" qualifier in place of the "B". Value is below the CRDL but 
greater than the IDL. 

()11 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte DL QL 
all water samples below 27 .1 ugil Se. + u 
all water samples below 45.2 ug/J As .. +/U J/UJ 
all water samples Ba and Zn. + J 
all "B" results all analytes B J 

n12 



SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 
QA/QC Level: 
Method(s) Utilized: 
Anal ytica1 Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

NBCJ13 
September 6, 2002 
Ensafe 
Charleston Zone J 
July 15, 2002 
2 Aqueous Sample(s) with 0 MS/MSD(s) 
STL Savannah 
National Functional Guidelines for Organic and Inorganic Data 
DQO Level III 
S W846 Third Edition 
Semivolatiles. Pesticides/PCBs. Metals and Cvanide . . 

Analy1ical data in this report were screened to determine usability ofresults anJ also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
anal,;.tical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output i.e. spectra, chromatograms, etc., for each sample have been 
careful1y reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form 1 s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form Is for MS/MSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

Date 

4127 Plaza 94 South • St. Charles, MO 63304 
(636) 936-1332 • Fax (636) 936-1335 



SDG# NBCJ13 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

ENSAFE ID MATRJX 
EFF025 WATER 
EFF071 WATER 

Total Billable Samples (Water/Soil) 

SVOA= Semivolatiles 
P/P= Pesticides/PCBs 

MET= Metals 
CN= Cyanide 

0 ") 0 ... 

CN 
x 
x 
2 0 



General 

DATA ASSESSMENT NARRATIVE 
SEMIVOLA TILE ORGANICS 

The organic findings offered in this screening report assumes that alJ analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW-846 8270C for GC/MS Semivolatiles: 
the National Functional Guidelines for Organic Data Validation, 10199, as applicable; and DQO 
Level III requirements. All comments made within this report should be considered when 
examining the analytical results. Please refer the specific findings found in each category to the 
Summary of Data Qualification table. 

SDG#NBCJ13 

A validation was performed on the Semivolatile Data from SDG NBCJI3. The data was 
evaluated based on the following parameters: 

* • Data Completeness 

* • Holding Times 

* • GC/MS Tuning 

* • Calibration 

• Blanks 

* • Internal Standard Performance 

* • Surrogate Recoveries 

* • Matrix Spike/Matrix Spike Duplicates 

* • Field Duplicates 

* • Compound Identification 

* • Compound Quantitation 

* - All criteria were met for this parameter. 

Blanks 

All B flagged TI Cs are rejected if they are within 1 OX the concentration reported in the 
associated method blank. (0719C-JMB - 3.54 at 30JA ug/L) 

System Performance and Overall Assessment 

The data, as reported, did require qualifications. 
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GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J Estimated value 

UJ = Reported Quantitation limit is qualified as estimaced 

L = Result is estimated and biased low. 

K Result is estimated and biased high. 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

BLANK QUALIFICATION CODES 

RL 

lJ 

No Action= 

The sample result for the btank contaminant is less than the sample 
RL and is less than 5X (lOX for common laboratory contaminants) 
the method blank value. The sample result for the blank 
contaminant is rejected and the RL for that compound is reported. 

The sample result for the blank contaminant is greater than the 
sample RL and is less than 5X (1 OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is qualified as non detected at the compound 
value reported. 

The sample result for the blank contaminant is greater than the 
sample RL and is greater than 5X ( 1 OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 

RL - indicates Reporting Limit 

oe·1 
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SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID 

All Samples 

COMPOUND ID 

All B flagged TICs 
within 1 OX contamination 
concentration 

DL denotes the Form I quaHfier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL coJumn denotes a non detect result 

+B R 
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DATA ASSESSMENT NARRATIVE 

PESTICIDES/PCB 
General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance and calibration results. This report 
was prepared in compliance relative to the analytical and deliverable requirements specified in the 
SW-846 Methods 8081A and 8082; the National Functional Guidelines for Organic Data 
Validation, 10/99, as applicable; and DQO Level III requirements. All comments made within this 
report should be considered when examining the analytical results. Please refer the specific 
findings found in each category to the Summary of Data Qualification table. 

SDG#NBCJ13 

A validation was performed on the Pesticides/PCB Data from SDG NBCJI3. The data was 
eva]uated based on the following parameters: 

* • Data Completeness 

* • Holding Times 

* • GC Performance 

* • Calibration 

* • Blanks 
• Surrogate Recoveries 

* • Matrix Spike/1'vfatrix Spike Duplicates 

* • Laboratory Control Samples 

* • Field Duplicates 

* • Compound Identification 

* • Compound Quantitation 

* -All criteria were met for this parameter. 
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Surrogate Recoveries 

DAT A ASSESSMENT NARRATIVE 
PESTICIDES/PCB 

PAGE2 

The following sample exhibited surrogate recoYeries below the QC limit but above 10% 
on one or both columns. All reported positive and non-detect results are qualified as 
estimated, J/UJ. 

Sample ID 
EFF071 

Surrogate 
DCB 

System Performance and Overall Assessment 

The data, as reported, did require qualifications. 

%R 
16/19 
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GLOSSARY OF DA TA QUALIFIERS 

QUALIFICATION CODES 

U Not detected 

J = Estimated value 

UJ Reported Quantitation limit is qualified as estimated 

L Result is estimated and biased low. 

K Result is estimated and biased high. 

R Result is rejected and unusable 

D Result value is based on dilution analysis 

BLANK QUALIFICATION CODES 

RL 

u 

No Action= 

The sample result for the blank contaminant is less than the sample 
RL and is less than 5X the method blank value. The sample result 
for the blank contaminant is rejected and the RL for that compound 
is reported. 

The sample resu~t for the blank contaminant is greater than the 
sample RL and is less than 5X the method blank value. The sample 
result for the blank contaminant is qualified as non detected at the 
compound value reported. 

The sample result for the blank contaminant is greater than the 
sample RL and is greater than 5X the method blank value. The 
sample result for the blank contaminant is not qualified with any 
blank qualifiers. 

RL - indicates Reporting Limit 
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* 

SUMMARY OF DAT A QUALIFICATIONS 

SAMPLE ID COMPOUND ID 

EFF071 All compounds 

DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

+!- J/UJ 
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General 

DATA ASSESSMENT NARRATIVE 
METALS AND CYANIDE 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable requirements 
specified in the SW 846 methods: the Functional Guidelines for Inorganic Data Validation, 
February 1994, and DQO Level III requirements. All comments made within this report 
should be considered when examining the analytical results. Please refer the specific findings 
found in each category to the Summary of Data Qualification table. 

SDGs # NBCJ13 

A validation was performed on the Metals and cyanide Data from SDG NBCJ 13. The data 
was evaluated based on the following parameters. 

* • Data Completeness 

* • Holding Times 

* • Calibrations 

• Blanks 

* • Interferences 

* • Matrix Spike Recovery 

* • Matrix Duplicates 

* • Field Duplicates 

* • Laboratory Control Samples 

* • Serial Dilutions 

* - All criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation and calibration blanks exhibited contamination for the following 
elements. 

Elements 
Calcium 
Copper 

Cone. 
24.9 ug/l 
2.15 ug/l 

Samples affected 
no impact 
no impact 

The USEPA requires that all sample values below five times the preparation or 
calibration blank contamination be qualified as non-detect, "U". 
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All sample results left with a "B" qualifier after all other qualifications, will be 
qualified with a "J" qualifier in place of the "B". Value is below the CRDL but 
greater than the IDL. 
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Sample ID 
aH "B" results 

SUMMARY OF DATA QUALIFICATIONS 

Analyte 
all analytes 

DL 
B 

QL 
J 
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SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 
QA/QC Le\'el: 
Method(s) Utilized: 
Analy1ical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

NBCJ14 
September 20, 2002 
En safe 
Charleston Zone J 
July 23, 2002 
I Aqueous Sample(s) with 0 MS/MSD(sl 
SIL Savannah 
National Functional Guidelines for Organic and Inorganic Data 
DQO Level III 
SW846 Third Edition 
Semivolatiles, Pesticides/PCBs, Metals and Cyanide 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form ls or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form 1 s for MS'MSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

~-~~ tfPau~mb~rg}PreTit Date 

4127 Plaza 94 South • St Charles, MO 63304 
(636) 936-1332 • Fax (636) 936-1335 



I 
I 

SDG# NBCJ14 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

ENSAFE ID I MATRIX SVOA PIP 
EFF028 I WATER XI XI 

Total Billable Samples (WateriSoil) t I o I l 0 

SVOA~ Semivolatiles 
P 1P0 PesticidesiPCBs 

MET= Metals 
CN= Cyanide 

MET 
XI 
1 I o 

CN 

XI 
1 I o 



General 

DAT A ASSESSMENT NARRATIVE 
SEMIVOLATILE ORGANICS 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, calibration 
results and internal standard areas. This report \Vas prepared in compliance relative to the 
analytical and deliverable requirements specified in the S W-846 8270C for GC/MS Semi volatiles: 
the National Functional Guidelines for Organic Data Validation. 10/99, as applicable: and DQO 
Level III requirements. All comments made ·within this report should be considered when 
examining the analytical results. Please refer the specific findings found .in each category to the 
Summary of Data Qua1ification table. 

SDG#NBCJ14 

A validation was performed on the Semivolatile Data from SDG >JBCJ14. The data was 
evaluated based on the following paramelers: 

* • Data CompJeteness 

* • Holding Times 

* • GC/MS Tuning 

• Calibration 

* • Blanks 

* • Internal Standard Performance 
* • Surrogate Recoveries 
* • Matrix Spike/Matrix Spike Duplicates 
* • Field Duplicates 
* • Compound Identification 
* • Compound Quanlitation 

* -All criteria were met for this parameter. 

Ca1ibration 

The continuing calibration standard DQ 191 exhibited two compounds with %Ds greater 
than 20% but less than 50% for which qualifications were required. For the following 
sample and non-compliant compounds, the reported positive result is qualified as 
estimated, J. 

EFF028 indeno( 1,2,3-cd)pyrene 
Benzo(g,h,i )perylene 

System Performance and Overall Assessment 

The data, as reported, did require qualifications. 
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GLOSSARY OF DAT A QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

L = Result is estimated and biased low. 

K = Result is estimated and biased high. 

R = Resu]t is rejected and unusable 

D = Result value is based on dilution analysis 

BLANK QUALIFICATION CODES 

RL= 

u 

No Action= 

The sample result for the blank contaminant is less than the sample 
RL and is less than SX (1 OX for common laboratory contaminants) 
the method blank value. The sample resu1t for the blank 
contaminant is rejected and the RL for that compound is reported. 

The sample result for the blank contaminant is greater than the 
sample RL and is Jess than SX ( 1 OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is qualified as non detected at the compound 
value reported. 

The sample result for the blank contaminant is greater than the 
sample RL and is greater than SX ( 1 OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 

RL - indicates Reporting Limit 
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* 

SUMMARY OF DAT A QUALIFICATIONS 

SAMPLE ID 

EFF028 

COMPOUND ID 

indeno(l ,2,3-cd)pyrene 
Benzo(g,h,i)perylene 

DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

+ J 



DATA ASSESSMENT NARRATIVE 

PESTICIDES/PCB 
General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance and calibration results. This report 
was prepared in compliance relative to the analytical and deliverable requirements specified in the 
SW-846 Methods 8081A and 8082; the National Functional Guidelines for Organic Data 
Validation, 10/99, as applicable; and DQO Level III requirements. All comments made within this 
report should be considered when examining the analytical results. Please refer the specific 
findings foµnd in each category to the Summary of Data Qualification table. 

SDG # NBC.J14 

A validation was performed on the Pesticides/PCB Data from SDG NBCJ14. The data was 
evaluated based on the following parameters: 

* • Data Comp1eteness 

* • Holding Times 

* • GC Performance 

* • Calibration 

* • Blanks 

• Surrogate Recoveries 

* • Matrix Spike/Matrix Spike Duplicates 

* • Laboratory Control Samples 

* • Field Duplicates 

* • Compound Identification 

* • Compound Quantitation 

* -All criteria were met for this parameter. 
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Surrogate Recoveries 

DAT A ASSESSMENT NARRATIVE 
PESTICIDES/PCB 

PAGE2 

The following sample exhibited surrogate recoveries below the QC limit but above 10% 
on one or both columns. All reported positiYe and non-detect results are qualified as 
estimated, J/lJJ. 

Sample ID 
EFF028 

Surrogate 
TCX 
DCB 

System Performance and Overall Assessment 

The data, as reported, did require qualifications. 

%R 
28% 
11112 

OOG 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J Estimated value 

UJ Reported Quantitation limit is qualified as estimated 

L Result is estimated and biased low. 

K = Result is estimated and biased high. 

R = Result is rejected and unusable 

D Result value is based on dilution analysis 

BLANK QUALIFICATION CODES 

RL 

u 

No Action 

The sample result for the blank contaminant is less than the sample 
RL and is less than 5X the method blank value. The sample result 
for the blank contaminant is rejected and the RL for that compound 
is reported. 

The sample result for the blank contaminant is greater than the 
sample RL and is less than 5X the method blank value. The sample 
result for the blank contaminant is qualified as non detected at the 
compound value reported. 

The sample result for the blank contaminant is greater than the 
sample RL and is greater than 5X the method blank value. The 
sample result for the blank contaminant is not qualified with any 
blank qualifiers. 

RL indicates Reporting Limit 
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* 

SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID 

EFF028 All compounds 

DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

DL Q1: 

L/_ J/UJ 
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General 

DATA ASSESSMENT NARRATIVE 
METALS AND CYANIDE 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable requirements 
specified in the SW 846 methods: the Functional Guidelines for Inorganic Data Validation, 
February 1994, and DQO Level III requirements. All comments made within this report 
should be considered when examining the analytical results. Please refer the specific findings 
found in each category to the Summary of Data Qualification table. 

SDGs # NBCJ14 

A validation was performed on the Metals and cyanide Data from SDG NBCJ14. The data 
was evaluated based on the following parameters. 

* • Data Completeness 

* • Holding Times 

* • Calibrations 

• Blanks 

* • Interferences 

* • Matrix Spike Recovery 

* • Matrix Duplicates 

* • Field Duplicates 

* • Laboratory Control Samples 

* • Serial Dilutions 

* - AU criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation and calibration blanks exhibited contamination for the following 
elements. 

Elements 
Copper 
Tin 
Zinc 

Cone. 
0.97 ug/l 
3.07 ug/I 
4.3 ug/l 

Samples affected 
no impact 
all water samples below 15.0 ug/I 
no impact 
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The USEPA requires that all sample values below five times the preparation or 
calibration blank contamination be qualified as non-detect, "U". 

The preparation blanks exhibited negative bias for the following elements. 

Elements 
Calcium 

Cone. 
-35.6 ug/1 

Samples affected 
no impact 

All sample results left with a "B" qualifier after all other qualifications, will be 
qualified with a "J" qualifier in place of the "B". Value is below the CRDL but 
greater than the IDL. 



SUMMARY OF DATA QUALIFICATIONS 

Sample ID Analyte 
all water samples below 15.0 ug/I Sn. 
all " B" results all anal ytes 

DL 
+ 
B 

QL 
u 
J 
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SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 
QA/QC Level: 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES. INC. 

Data Validation Report 

NBCJ15 
October 9, 2002 
En safe 
Charleston Zone J 
August 30, 2002 
1 Aqueous Sample(s) with 0 MS/MSD(s) 
STL Savannah 
National Functional Guidelines for Organic and Inorganic Data 
DQO Level III 
S \1:846 Third Edition 
Semivolatiles, Pesticides/PCBs, Metals and Cyanide 

Analytical data in this report were screened to determine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of I 0% of aJI laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form 1 s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form ls for MS/MSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

tJ4auIBUmburg:Preflt Date 

412 7 Plaza 94 South • SL Char es, MO 63304 
(636) 936- 1332 • Fax (636) 936 1335 



SDG# NBCJ15 

Samples and Fractions Reviewed 

Sample Identifications Analytical Fractions 

ENSAFE ID MATRIX SVOA 
EFF059 WATER X 

Total Billable Samples (Water/Soil) 

SVOA= Semivolatiles 
PIP= Pesticides/PCBs 

MET= Metals 
CN= Cyanide 

0 



General 

DAT A ASSESSMENT NARRATIVE 
SEMIVOLATILE ORGANICS 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, calibration 
results and internal standard areas. This report was prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW-846 8270C for GC/MS Semivolatiles; 
the National Functional Guidelines for Organic Data Validation, 10/99, as applicable; and DQO 
Level III requirements. All comments made within this report should be considered when 
examining the analytical results. Please refer the specific findings foWld in each category to the 
Summary of Data Qualification table. 

SDG #NBCJ15 

A validation was performed on the Semivolatile Data from SDG )l"BCJ15. The data was 
evaluated based on the following parameters: 

* 
* 
* 

• 
• 
• 
• 
• 
• 

Data Completeness 
Holding Times 
GC/MS Tuning 
Calibration 
Blanks 
Internal Standard Performance 

* • Surrogate Recoveries 
* • Matrix Spike/Matrix Spike Duplicates 
* • Field Duplicates 
* • Compound Identification 
* • Compound Quantitation 

* -All criteria were met for this parameter. 

Calibration 

The continuing calibration standard JQ003 exhibited one compound with a %D greater 
than 50% but less than 90%. For the following sample and non-compliant compounds, 
the reported positive or non-detect result is qualified as estimated, J or UJ. 

EFF059 bis(2-chloroethyl)ether 
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Blanks 

DATA ASSESSMENT NARRATIVE 
SEMIVOLATILE ORGANICS 

PAGE2 

All B flagged TI Cs are rejected if they are within 1 OX the concentration reported in the 
associated method blank (0905A-MB - 39JA ug/L) 

System Performance and Overall Assessment 

The data, as reported, did require qualifications. 
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GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U Not detected 

J = Estimated value 

UJ Reported Quantitation limit is qualified as estimated 

L Result is estimated and biased low. 

K = Result is estimated and biased high. 

R Result is rejected and unusable 

D = Result value is based on dilution analysis 

BLANK QUALIFICATION CODES 

RL= 

U= 

No Action 

The sample result for the blank contaminant is less than the sample 
RL and is less than 5X (I OX for common laboratory contaminants) 
the method blank value. The sample result for the blank 
contaminant is rejected and the RL for that compound is reported. 

The sample result for the blank contaminant is greater than the 
sample RL and is less than 5X (1 OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is qualified as non detected at the compound 
value reported. 

The sample result for the blank contaminant is greater than the 
sample RL and is greater than SX ( 1 OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 

RL - indicates Reporting Limit 

0{)4 



* 

SUMMARY OF DAT A QUALIFICATIONS 

SAMPLE ID 

EFF059 

All Samples 

COMPOUND ID 

bis(2-chloroethyl )ether 

All B flagged TICs 
within 1 OX contamination 
concentration 

DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

+/- J/UJ 

+B R 
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DATA ASSESSMENT NARRATIVE 

PESTICIDES/PCB 
General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance and calibration results. This report 
was prepared in compliance relative to the analytical and deliverable requirements specified in the 
SW-846 Methods 8081A and 8082; the National Functional Guidelines for Organic Data 
Validation, I 0/99, as applicable; and DQO Level III requirements. All comments made \\ri.thin this 
report should be considered when examining the analytical results. Please refer the specific 
findings found in each category to the Summary of Data Qualification table. 

SDG#NBCJlS 

A validation was performed on the Pesticides/PCB Data from SDG NBCJ15. The data was 
evaluated based on the following parameters: 

* • Data Completeness 

* • Holding Times 

* • GC Performance 

* • Calibration 

* • Blanks 
• Surrogate Recoveries 

* • Matrix Spike/Matrix Spike Duplicates 

* • Laboratory Control Samples 

* • Field Duplicates 

* • Compound Identification 

* • Compound Quantitation 

* -AH criteria were met for this parameter. 
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Surrogate Recoveries 

DATA ASSESSMENT NARRATIVE 
PESTICIDES/PCB 

PAGE2 

The fol1owing sample exhibited surrogate recoveries below the QC limit but above 10% 
on one or both columns. All reported positive and non-detect results are qualified as 
estimated, J/lJJ. 

Sample ID 
EFF059 

Surro&ate 
DCB 

System Performance and Overall Assessment 

The data, as reported, did require qualifications. 

°lc~R 

15/13 
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GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J Estimated value 

LIJ = Reported Quantitation limit is qualified as estimated 

L = Result is estimated and biased low. 

K = Result is estimated and biased high. 

R = Result is rejected and unusable 

D Result value is based on dilution analysis 

BLANK QUALIFICATION CODES 

RL == 

U= 

No Action= 

The sample result for the blank contaminant is less than the sample 
RL and is less than 5X the method blank value. The sample result 
for the blank contaminant is rejected and the RL for that compound 
is reported. 

The sample result for the blank contaminant is greater than the 
sample RL and is less than 5X the method blank value. The sample 
result for the blank contaminant is qualified as non detected at the 
compound value reported. 

The sample result for the blank contaminant is greater than the 
sample RL and is greater than 5X the method blank value. The 
sample result for the blank contaminant is not qualified with any 
blank qualifiers. 

RL - indicates Reporting Limit 



* 

SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID 

EFF059 All compow1ds 

DL denotes the Fonn I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

+/. J/UJ 

(l{)Q 



General 

DATA ASSESSMENT NARRATIVE 
METALS AND CYANIDE 

The inorganic findings offered in this screening report assumes that all anaJy~ical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. 
This report was prepared in compliance relative to the analytical and deliverable requirements 
specified in the SW 846 methods: the Functional Guidelines for Inorganic Data Validation, 
February 1994, and DQO Level III requirements. All comments made within this report 
should be considered when examining the ana1ytical results. Please refer the specific findings 
found in each category to the Summary of Data Qualification table. 

SDGs # NBCJ15 

A validation was performed on the Metals and cyanide Data from SDG NBCJ15. The data 
was evaluated based on the following parameters. 

* • Data Completeness 

* • Holding Times 

* • Calibrations 

* • Blanks 

* • Interferences 

* • Matrix Spike Recovery 

* • Matrix Duplicates 

* • Field Duplicates 

* • Laboratory Control Samples 

* • Serial Dilutions 

* - All criteria were met for this parameter. 

All sample results left with a .. B" qualifier after all other qualifications, will be 
qualified with a "J" qualifier in place of the "B". Value is below the CRD L but 
greater than the ID L 

n i n 



Sample ID 
a1l "B" results 

SUMMARY OF DATA QUALIFICATIONS 

Analyte 
all anaJytes 

DL 
B 

QL 
J 
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SDG#: 
Date: 
Client Name: 
Project/Site Name: 
Date Sampled: 
Number of Samples: 
Laboratory: 
Validation Guidance: 
QA/QC Levd: 
Method(s) Utilized: 
Analytical Fractions: 

HEARTLAND 
ENVIRONMENTAL SERVICES, INC. 

Data Validation Report 

NBCJ16 
October 22, 2002 
Ensafe 
Charleston Zone J 
September 25, 2002 
1 Aqueous Sample(s) with 0 MS/MSD(s) 
STL Savannah 
National Functional Guidelines for Organic and Inorganic Data 
DQO Level III 
SW846 Third Edition 
Semivolatiles, Pesticides/PCBs, Metals and Cyanide 

Analytical data in this report \Vere screened to detem1ine usability of results and also to determine 
contractual compliance relative to these requirements and deliverables. This screening assumes 
analytical results are correct as reported and merely provides an interpretation of the reported quality 
control results. A minimum of 10% of all laboratory calculations have been verified as part of this 
validation. All instrument output, i.e. spectra, chromatograms, etc., for each sample have been 
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data 
Qualifications presented in this report. Annotated Form 1 s or spreadsheets for all samples reviewed 
are included after the Data Assessment Narratives. Form 1 s for MSfMSD samples or spreadsheets 
are not annotated. 

The release of this Data Validation Report is authorized by the following signature: 

t?'aul ~um burg, PSiCtlt Date 

4127 Plaza 94 South • St. Charles. MO 63304 
(636) 936· 1 :n2 • Fa( (G36) , '.'25 



SDG# NBCJl6 

Samples and Fractions Reviewed 

Sample Identifications Ana!:1ical Fractions 

ENSAFE ID MATRJX SVOA PP \1ET 
EFFOl6 WATER x x x 

Total Billable Samples (Water/Soil) 

SVOA"' Semivolatilcs 
P/P= Pesticides/PCBs 

MET= Metals 
CN= Cyanide 

CN 
x 



DATA ASSESSMENT NARRATIVE 

PESTICIDES/PCB 
General 

The organic findings offered in this screening report asswnes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC performance and calibration results. This report 
was prepared in compliance relative to the analytical and deliverable requirements specified in the 
SW-846 Methods 8081 A and 8082; the National Functional Guidelines for Organic Data 
Validation, 10/99, as applicable; and DQO Level III requirements. All comments made within this 
report should be considered when examining the analytical results. Please refer the specific 
findings found in each category to the Summary of Data Qualification table. 

SDG#NBCJ16 

A validation was performed on the Pesticides/PCB Data from SDG NBC.Tl 6. The data wa.<; 
evaluated based on the fo1lowing parameters: 

* • Data Completeness 

* • Holding Times 

* • GC Performance 

* • Calibration 

* • Blanks 

* • Surrogate Recoveries 

* • Matrix Spike/Matrix Spike Duplicates 

* • Laboratory Control Samples 

* • Field Duplicates 

* • Compound Identification 

* • Compound Quantitation 

* -All criteria were met for this parameter. 

Method Deviation 

According to the method SW-846 8081A, Revision l, 12/96, page 12, paragraph 7.4.1.2 "For 
calibration verification (each 12 hour shift) all target analy1es required in the project plan must be 
injected." The laboratory did not include T oxaphene in the calibration verification sequence. 
There were no qualifications required based on this method deviation. 

System Performance and Overall Assessment 

The data, as reported, did not require qualifications. 
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GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J = Estimated value 

UJ = Reported Quantitation limit is qualified as estimated 

L Result is estimated and biased low. 

K = Result is estimated and biased high. 

R = Result is rejected and unusable 

D = Result value is based on dilution analysis 

BLANK OUALIFICATION CODES 

RL 

U= 

No Action= 

The sample result for the blank contaminant is less than the sample 
RL and is less than 5X the method blank value. The sample result 
for the blank contaminant is rejected and the RL for that compound 
is reported. 

The sample result for the blank contaminant is greater than the 
sample RL and is less than 5X the method blank value. The sample 
result for the blank contaminant is qualified as non detected at the 
compound value reported. 

The sample result for the blank contaminant is greater than the 
sample RL and is greater than 5X the method blank value. The 
sample result for the blank contaminant is not qualified with any 
blank qualifiers. 

RL - indicates Reporting Limit 
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* 

SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID COMPOUND ID 

NO QUALIFICATIONS WERE REQUIRED 

DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+in the DL colwnn denotes a positive result 
- in the DL colwnn denotes a non detect result 



DATA ASSESSMENT NARRATIVE 
SEMIVOLATILE ORGANICS 

General 

The organic findings offered in this screening report assumes that all analytical results are correct 
as reported and is based upon the examination of the reported holding times, blank analysis 
results, surrogate and matrix spike recoveries, GC/MS performance, tuning results, calibration 
results and internal standard areas. This report wa5 prepared in compliance relative to the 
analytical and deliverable requirements specified in the SW-846 8270C for GC/MS Semivolatiles; 
the National Functional Guidelines for Organic Data Validation, 10/99, as applicable; and DQO 
Level III requirements. All comments made within this report should be considered when 
examining the analytical results. Please refer the specific findings found in each category to the 
Summary of Data Qualification table. 

SDG #NBC.Jl6 

A validation was performed on the Semi volatile Data from SDG NBCJl 6. The data was 
evaluated based on the following parameters: 

* • Data Completeness 

* • Holding Times 

* • GC/JVfS Tuning 

* • Calibration 
• Blanks 

* • Internal Standard Performance 
* • Surrogate Recoveries 
* • Matrix Spike/JVfatrix Spike Duplicates 
* • Field Duplicates 
* • Compound Identification 
* • Compound Quantitation 

* -All criteria were met for this parameter. 

Blanks 

All B flagged TI Cs are rejected if they are within l OX the concentration reported in the 
associated method blank. (0930C·MB - 4.32 @48JA ug/L) 

System Performance and Overall Assessment 

The data, as reported, did require qualifications. 



GLOSSARY OF DATA QUALIFIERS 

QUALIFICATION CODES 

U = Not detected 

J Estimated value 

UJ Reported Quantitation limit is qualified as estimated 

L = Result is estimated and biased low. 

K = Result is estimated and biased high. 

R = Result is rejected and unusable 

D Result value is based on dilution analysis 

BLANK QUALIFICATION CODES 

RL= 

U= 

No Action= 

The sample result for the blank contaminant is less than the sample 
RL and is less than SX ( 1 OX for common laboratory contaminants) 
the method blank value. The samp]e result for the blank 
contaminant is rejected and the RL for that compound is reported. 

The sample result for the blank contaminant is greater than the 
sample RL and is less than SX (1 OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is qualified as non detected at the compound 
value reported. 

The sample result for the blank contaminant is greater than the 
sample RL and is greater than SX (1 OX for common laboratory 
contaminants) the method blank value. The sample result for the 
blank contaminant is not qualified with any blank qualifiers. 

RL - indicates Reporting Limit 

OOG 



SUMMARY OF DATA QUALIFICATIONS 

SAMPLE ID 

AH Samples 

COMPOUND ID 

All B flagged TICs 
within 1 OX contamination 
concentration 

DL denotes the Form I qualifier supplied by the laboratory 
QL denotes the qualifier used by the data validation firm 
+ in the DL column denotes a positive result 
- in the DL column denotes a non detect result 

+B UR 

n• I '7 



General 

DATA ASSESSMENT NARRATIVE 
METALS AND CYANIDE 

The inorganic findings offered in this screening report assumes that all analytical results are 
correct as reported and is based upon the examination of the reported holding times, blank 
analysis results, matrix spike and LCS recoveries, matrix duplicates and ca1ibration results. 
This report was prepared in compliance relative to the analytical and deliverable requirements 
specified in the SW 846 methods: the Functional Guidelines for Inorganic Data Validation, 
February 1994, and DQO Level III requirements. AU comments made within this report 
should be considered when examining the analytical results. Please refer the specific findings 
found in each category to the Summary of Data Qualification table. 

SDGs # NBCJ16 

A validation was performed on the Metals and cyanide Data from SDG NBCJ16. The data 
was evaluated based on the following parameters. 

* • Data Completeness 

* • Holding Times 

* • Calibrations 

• Blanks 

* • Interferences 

* • Matrix Spike Recovery 

* • Matrix Duplicates 

* • Field Duplicates 

* • Laboratory Control Samples 

• Serial Dilutions 

* -All criteria were met for this parameter. 

Preparation and Field Blanks 

The preparation and calibration blanks exhibited contamination for the following 
elements. 

Elements 
Calcium 
Copper 
Lead 

Cone. 
13.5 ug/l 
8.2 ug/l 
2.6 ug/l 

Samples affected 
no impact 
all water samples below 41.0 ug/l 
all water samples below 13.0 ug/I 

oris 



The USEPA requires that aU sample values below five times the preparation or 
calibration blank contamination be qualified as non-detect, "U". 

Serial Dilution results 

The serial dilution results for waters for Potassium was greater than lO'k. All positive 
results are qualified as estimated, "J". 

Ali sample results left with a "B" qualifier after all other qualifications. will be 
qua1ified \\'ith a "J" qualifier in place of the "B". Value is below the CRD L but 
greater than the ID L. 

009 



SUMMARY OF DATA QUALIFICATIONS 
(• 

Sample ID Analyte DL QL 
all water samples below 41 . 0 ug/1 Cu. + u 
all water samples below 13.0 ug/l Pb. 
all water samp1es K. + J 
all "B" results all analytes B J 

n'r 
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" ., 
'44--0.3 

Code 440. 312A:ADW 
6240 . 

·11i1 , ... Ser 440- 2504 
13 JUL 1982 

MEMORANDUM 

_ -~~~m: ;~~: 440.31~ 
Via: Code 440.3 

Subj: Hazardous ateria1 incident report 

1~ Nature of incident: 
P.C.B. spill ·from transformer 

2.· Location of incident: 
Head of pier K 

3. When notified: Date: 27 June 1982 Time: Approximately 0915 

-~ 4. No ti fi ed by: 
,.I 

5. Immediate action taken: Art Green and Matt Warhurst arrived at Bldg 12 
_ Approximately 1000. A phone call to the chief of the watchi LCDR Beef.ii 

indicated the spill:~as from a transformer at pier K. Green and Warhurst 
investigated and secured the site. 

6. Follow up action taken or planned: 
Absorbent material was spread by shop 03 personnel at approximately 0930. 

The oil soaked material was then drummed and labeled. Varsol·was used to 
wash down the asphalt. ihi s~te was secured at approximately 1415. 

On 28 June 1982 the drums were banded and transported to the old corral 
From there, they will be disposed of by contract. 

No further action required .. 

Copy to: 
400/401 

7440/440. 3 
PWO Circ 
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R J..21915Z APR 88 
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UUUUUUUUUUUUUUUUUUUJUUUULUUUUUUUUUUU 
U U N C L A S S l ··;- l E 0 U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

FM NAVSTb CHARLE~TON SC 

TO CDM~T CQGARD WASHINGTON DC 

INFO CNU WASHINGTON DC. 
EPA PEldON IV ATLANTA GA 
NEESA PURT HUENE~E CA~ 
Cl~CLANTFLT NORFnLK VA 

COMNAVBASE CHARLESTON SC 

COMNAVFACENGCOM ALEXANORIA VA 
COMNAVSEASYSCOM WASHINGTON DC/ 
CCGDSEVEN MIAMI FL 
NSC CHARLESTON SC 

UNCLAS//N05090// 

SUBJ: l1IL SPILL REPr'JRT <R.F.PnRT SYMBOL OPNAV 5090-2) 

A. (QMN6VBASECHASN/SQPA(ADMJN!INST 540U.1F 

1. OJll FUR (lP-4'i Ai\lf) CtiINFO 

2 • O i.f 201 5 Z APR Ii .ti.! NA V 5 TA MAR Ii~ A ( U IC o 116 !:> l 

3. ~AVSTA C~ARL~STLIN SC, PIER XRAY QUAYWALL. COOPER RIVER 

4 ( . .1u:iRTS 

'· LUBE Ull 

6. PLASTIC BAG FILL~D WITH LUBE LIIL UROPPED OVER QUAYWALL1 LEFT av 
UNKN!lwil Pt:RSl'.lf\INEl. 

1. oEP.snNNEL F.RROR, LEFT UN.t.TTE"JDED. 

8. P FT BY 8 FT SLICK, OARK COLOR, WlNUS 315 DEGREES, 12 KTS1 
SEA STATF _o, Wl SLICK MJVEMENT. 

9. COLiPFR RIVER. Nn TriREAT TO PROPERTY, WlLDLIFE, OR OTHER 
RESD'IRCES. 
10. hJQT t~AlJi: • 
11. l\JOT TAKE~~. 

13(1> ••• nRJG FOK. NAVSTA CtiAf<LESTOI~ SC(8) 
01(1) 08(1) 1111) 16(1) 18(1) 2011) 00(1) 

04020/ 3/01Z3 

l7!fJ97/103 
C S!i: 'IDT J (JO l U'I 

RT0:000-163/COPlEStOOOS 

l OF 2 MATA1221 i03/21:36l 

~ 

... ----~ ·1 
L lNPjff12.~:.t..A~~..,..,.~ 

;: · 1N:AY'ST A 

Ul 11P JUl,1, 111u1;u1 HJUU' J~1JUUUUUUULJl.J!JLJlJUUUUUU i;, 

u 0 f', c L ~ ::, S 1 r 1 t: D u r-=
1 0

-:.
51

··· ...._ 
,l~ll,,41l!t .ll:,'l1l·l•PL .!11111 ~:'P!lll~l!llll1~1llllll11~41tllllll 



l ~ . !.lUAYWALL. 
ABSORl:lANTS. 

UUUUUUUllUUUtJUUUUUUU u uuu uuuuuu1 J uuuuuu 
u u1CLASSI'"'IE.o u 
UUUUUUUUUUUlJUUUlJUUUl JUUUUUUUl JUIJU UUUU U 

• NAVSTA PORT SERVICES PERSONNEL. 
15 • NONE 
16. PORT SERVICES OFFICER, CODE 13; NAVSTA CHARLESTON SC. PHONE 
COMMERCIAL: 003-743-6411, A/VI 563-b4ll. 

BT 

171097/103 
CSN:voTJ00109 

2. OF 2 MATA1221 l03/21:36Z 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuu1Juuuuuu 
U U N C L A S ~ l r l t D U 
UUUUUUUUUUUUUUUlJ.' ,, .. -.;u ,'JUUUUUUUUUUUUU 

12l9l5Z APR ae 
NAVSTA CHARLES 



I 

PAG[ 

I 

- 101 ,,, 
i-~ ;:<:.~, - -~ .. 

I 
1 _ . - - . ' 
i 

JOINT MESSAGE FORM UNCLASSIFIED 
[)TG.'~ft r,.,~~~F-~ Tiwr·- ·····--~---pr;~.L·c~[.-r-NCT_ l_. c·-:~;~s:-.. ~~ L;.,.r 

--~------ j . ...i. ------ --- ---+----

1312_40Z OCT 89 pp pp uuuu 

/FRCMNAVSTA CHARLESTON SC 

/ TO COMDT COGARD WASHINGTON DC 

INFO~CNO WASHINGTON DC 

•. : E<H1NA~8A~E EllA.RL-tSTeN SC 

~-US EPA REGION FOUR 

345 CORTLAND ST NE 

ATLANTA GA 30365 . 

-3' COMNAVSEASYSCOM WASHINGTON DC (f) 

NEESA PORT HUENEME CA \].) 

COMDESRON FOUR ~ 
I/\ COMNAVFACENGCOM ALEXANDRIA VA \l<...I 

- -'CINCLANTFL T NORFOLK VA 
C oM tv l\ll ~"' f<t LA...:r ,.,.,. I< r.,l k V4 

~ CCGD SEVEN MIAMI FL 

USS SIERRA 

USS DEWEY 

NSC CHARLESTON SC 

· UNCLAS I IN 05090 I I 

._, !SUBJ: OIL SPILL REPORT CREPORT SYMBOL OPNAV 5090-2) 

CNO FOR OP-45 AND CHINFO 

------------~-- I 
OfilG'MSG 1DENT 

.. -~----- ~ --- -~ -- ---4 

2861240 

~~ 11. 
~J ~. J, 2il8..25_Q.CJ-85.._Nll'..AL .. .Sli.1HtN ...... .G:iASfLPJ~.EJ.LS_QJ,[IH AND e AE A 

~ ~:: ~: 1 I · 
i 

PORT SERVICES OPS, CODE 13, 36411 

i13 OCT 89 
I 

' 
f .:~ ' 

l 
I 

' I . 

•. ".l.'i ' : ( '.: :. f < '- •• , ,- • 

R. J. VENTGEN, CDR, USN, 361111 

UNCLASSIFIED 131240Z OCT 59. 

I . 
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JOINT MESSAGE FORM UNCLASSIFIED 
-- -

t ~-' (. 

- -----·~-- - . 
~l1f-"!'!Mf V{',.f.Jll\ p_ ---.,-~ 

·131-2.:ioz ·oct- 89-· F>P ·PP uuuu 

FROM-NAVSTA CHARLESTON SC 

TO COMDT COGARD WASHINGTON DC 

COMNAVBASE CHARLESTON SC 

INFO CNO WASHINGTON DC 

CINCLANTFLT NORFOLK VA 

COMNAVSURFLANT NORFOLK VA 

CCGD SEVEN MIAMI FL 

COMDESRON FOUR 

COMNAVFACENGCOM ALEXANDRIA VA 

COMNAVSEASYSCOM WASHINGTON DC 

NEESA PORT HUENEME CA 

NSC CHARLESTON SC 

US EPA REGION FOUR 

345 CORTLAND ST NE 

ATLANTA GA 30365 

USS SIERRA 

USS DEWEY 

UNCLAS //N0509D// 

2861240 

SUBJ: OIL SPILL REPORT <REPORT SYMBOL OPNAV 5090-2) 

l.1_. __ UHLLQJLQP-45 AND CH INFO ' - ,.--,, --------·--------------·-----------

2. 120825 OCT 89 NAVAL STATION CHASN PIER NOVEMBER SOUTH AND PAPA 

PORT SERVICES OPS, CODE 13, 36411 

13 OCT 89 
, f r , •)f;, 

R. J. VENTGEN, CDR, USN, 36411 
: ' :-. ~ l ~ +.' f, -- '; ( 

UNCLASSIFIED 13124DZ OCT 89 



UNCLASSIFIED t 
f--'" JOINT MESS_AG=~~~~--- . _ 
l O'TGRf'(ASf.Ri'.o\lf ~ r-r.'f:-',f[)[f~~~· 

! ~-

' ~-- . ~C~:.~.!~'-~ '-~I,. 
:02 '{12 pp pp uuuu 

: ; ~ .. 

NORTH !SLOIP, VICINITY USS SIERRA AND USS DElrlEY 

'3. NAVST A CH'ARLE STON SC NOVEMBER-PAPA SL IP 

4. APPROXIMATELY 450 GALLONS 

5. DFM 

6. UNKNOWN 

7. CONTAINED 

CA) 400' X 1500' 

CS) LIGHT TO DARK BROWN 

< C) NO. NORTHEAST 

CD) CALM, EBB TIDE 

<E) NONE 

8. NONE 

9. YES, CALL MADE 

10. YES, SAMPLE TAKEN 

11. BOOM 

12. DIP AND SORBENTS 

13. PORT SERVICES, NAVSTA CHARLESTON SC 

14. NONE 

OAIGtMSG IDEIH 

i 2861240 

15. PORT SERVICES OFFICER, CODE 13, NAVSTA CHARLESTON SC, PHONE 

' -- -
. ; ~ - f ' • Uf (, ;(, 

UNCLASSIFIED ·13121.JDZ OCT 89 
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SECURITY CLASSIFICATION 

JOINT MESSAGE FORM u.o '-- J'1 s.;s 'Fl e.l> 
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F CIC ORIG/MSG IOENT 

DC 

-.• 

S?'~ .. :... 
f~ '? 5 00 L'_)t.._! 7>RDu.J1~ :.u '·-".: ..;_,.: 
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P,i-loAJE Cu,__,_.,. ~·~E<.<!..1'4 L yo.::; 'l'-(J-' 6((// -1j.1v ::<::..3 "G'i!I 

DRAFTER TYPED NAME. TITLE. OFFICE SYMBOL PHONE SPECIAL INSTRUCTIONS 

II 

uJ -------~ SIGNATURf 
w 
_j 

w 
tr 

SECURITY CLASSlFICATION 

P'1l'VIOUS EDITION IS OBSOLETE 

5.,.,. U102~LF-OOO-~ 735 

0.ATE TIME GROUP 

{;!IJ s. G.P.O. 1986-161-'/13 

,, 

I· 



lMMEDJATE 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U U N C L A S S l f 1 E D · U 
UUUlJUUUUUUU~lVL'UllllU 1 ~UU'JUUUL'' 11 

•. 
1'J 1JlUUUUU 

PRIORITY 

03•)(J30Z DEC R9 

FM NAVSTA CHARLESTON SC 

TO CnMOT COGARD WASHINGTON DC 

INFO CNO WASHINGTON DC 
CaMNAVSFASYSCOM ~ASHINGTON DC 
soPA AD~IN CHARL~STON SC 

EPA REGION FOUR AT~ANTA GA 
COMNAVBASE CHARLESTON SC 

UNCLAS //N05090// 

SUBJ: nrL sPILL REPORT (RfPURT SYMBOL O~NAV 5090-2> 

1. c~to Fl!~ UP-4!> CHI~1 Fr! 

2. 02194AZ DEC 89 NAVAL STATION CHAKLESTO~ ~C VIC 61165 

3. l~/\VSTt. CHARLESTUi~ SC, PIER LIMA/ZULU St.II-'. 

4. APPKLY 3~ GALLONS 

5. UTL/~:ilTfR MIXTURE 

P'.1SSP•Lf CPAC< li'J HULL ON WASTE: OIL BAKGE: 

"i Cnti TA I Nf lJ 
A.> 5 X 10 
B.) BROWN, DAPK. 
C.> WINOS NN~ 10 KTS 
o. > c ti u 1 

E.) NONf 

a. SPILL acCUREU IN CQOPFR RIVER WITH NU APPARENT DAMAGE 

9. NriT ~~ADf 

10. SAMPLES WERE TAKEN. 

11, RO[Jf 1 

13(1).,.oRIG FOR NAVSTA CrlARLESlcfn)C(8) 
01(1> 06(1) lJ(l) l~(l) l8(1JC>1J 00(!) 

83421.tt.'!337 
~: VOTH00003 

l ur 2 

VUUllUUUl 'U' IU 1 IUUUUUUUUUlHJUUUUl •uuuuuuuu 
U U i C L A S S l f l t D U 
LJUUUUUU\ JUI JI II. llJUUUUUUUUUUIJUI JU\ tUtJULIUUUU 

21675/ j/0123 
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UNCLASSIFIED 

D91915Z FEB 90 PP uuuu 0401915 

OPS 

USS RICHMOND K TURNER 

COMDT COGARD WASHINGTON DC//JJJ// 

COMNAVBASE CHARLESTON SC//JJJ// rs ______ _ 
INFO CNO WASHINGTON DC//OP-45// t:n.~~-~~~ 

131. _____ _ 

COMNAVSEASYSCOM WASHINGTON DC//JJJ// 132·~~~---~~ 
133.__., ____ _ 

COMNAVFACENGCOM ALEXENDRIA VA//JJJ// 134~~~~~~ 
DISPATCHER 1. --

NEES A PORT HUENEME CA/ I J J J/ I . 1 1 , 2*--

NSC CHARLESTON SC//JJJ// 

COMCRUDESGRU TWO 

NAVSTA CHARLESTON SC//JJJ// 

iuNCLAS //N05090// 

!SUBJ: OIL SPILL <REPORT SYMBOL OPNAV 5090-2) 

1· CNO FOR OP-45 AND CHINFO 

... 

2. 092106Z FEB 90 USS RICHMOND K TURNER CCG-20) 

3- NAVSTA CHARLESTON SC PIER P-4A 

4. APPROX 300 GALLONS 

• 5. DIESEL FUEL MARINE <DfM) 

6· OPERATION: INTERNAL TRANSFER OF FUEL 

~ t t t 
,:>•-,Jf.. 

7- WHILE TRA~FERING FUEL FROM FUEL STORAGE TANK•b-185-0-F TO FUEL 

SERVICE TANK 6-~08-2-F TANK S~.U..NJ>.lNG __ WAl..CJ:lJ_EL.L.A.SLEEP ALLl).hJJ.N.G_£1Ja..__J 
' - ; 

-·-----·------·- ---
RELEASER: CAPT LASSITER 
fuRA·~T~R: LTJG HILTON 
PROOF: 

s.r. MORRIS, RM2, USN, 7277 

UNCLASSIFilD 091915? FEB 90 

PAGE l OF 2 ENCL (i) 



UNCLASSIFIED 

. 
). 

Oi::' 02 uuuu 0401915 

I 
' TC OVERFLOW. THIS WAS A MONITORING ERROR. 

·! 
l 8. SLICK DESCRIPTION: 

t (A) 500 FT LONG BY 100 FT WIDE 

CB) DULL BROWN 

CC) 270/1c KTS 

CD) LIGHT CHOP 

CE> SLICK MOVEMENT CONFUSED DUE TO TUG AND SHIP MOVEMENT IN VI-
• 

CINITY. 
' 
' 
:9. SPILL OCCURRED IN COOPER RIVER WITH NO APPARENT DAMAGE TO PROP-

PERTY OR WILDLIFE. 

10. TELEPHONIC REPORT TO NATIONAL RESPONSE CENTER CNRC> WAS NOT MADE·: 

11. SAMPLES WERE NOT TAKENI 

1a. SPILL REMOVED USING SORBENTS/DIP 3001. 

14. RK TURNER/NAVSTA CHARLESTON PORT SERVICES 

15. NO ASSISTANCE REQUIRED 

16- Poe: LT MCGINNIS, OPERATIONS OFFICER, USS RICHMOND K TURNER, 

AV 563-5545, COMM (803)743-5545. 

• 

. ::~r: 

~--·----' i • t ' ~ .. t •.# 

' • 

UNCLASSIFIED 091915Z FEB 90 

PA\,E ? OF ? FN(:f. ( 1) 



UNCLASSIFIED 

U1 OJ, 0919202 FEB 90 PP uuuu 0401920 

OPS <I L',,. 
'l . ·. 

J USS RICHMOND K TURNER ... 

j 
13'\~iJH..i---~ 

COMCRUDESGRU TWO 

·J UNCLAS ;~; __ j ~-~-· ·--···--

.i:.:. .. , · ·. JSt,;11>/UNlT SlTREP/USS .RK TURNE:R/.003/f.EB/ I J.~.) _, 

:1 FLAGWORD/-/UtHT SITREP// ~i~J ~1'!IU1U.~ 
.. ~ .. 

., _; 

1 
I 
I 

... • 

t
i IMELOC /09210.SZ/NAVST A CHASN/I NIT// . fl-,,l_ :~~= 

ENTEXT/FUEL OIL SPILL IN CHARLESTON NAVAL BASE HARBOR, PIER PAPA 

.ERTH. 4A. FUEL <>IL . SVCE. TA.NK. OVERFLOWED ldHEN TRANSFERING FUEL FROM 

I 
fUEL OIL STORAGE TANK. APPROX 300 GAL OVERFLOWED AND WAS DISCHARGED 
I 
~VSD- SVCE TANK SOUNDING WATCH FELL ASLEEP. PUMPING SECURED AS 

SOON AS FUEL SPILL WAS DETECTED· 

RMKS/CLEAN UP DELAYED DUE TO TUG AND SHIP MOVEMENT ON ADJACENT PIER. 
' 

SPILL CONTAINMENT IN PROGRESS// 

RELEASER: CAPT LASSITER 
DRAFTER: LTJG AKENS 
~ROOF': 

! ~ 1 ·~·.· ~ L:,, ~ORR.~S ,'" R~·2 '~· ~USN, 
. ' 

c;>/~;(~ 
7277 

• 

UNCLASSIFIED 0919202 FEB 90 



uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu .~ 
U U N C l A S S I F I E D U 

I UUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 

~ .AJ 4 
RATIVE MESSAGE 7 \ . ,j 

\ / \,\:,I ,_.\ \¥F 
fINE ,,\~\~ < z_D~Qcr{ 
119371 HAR 9~~8 PSN 582674J32"g 

USS JOHN RODGERS 

tSA. _ __:1,-----

t31~~.--~~---

132·--.:.+----~ 
133 ' -
134 ~ 
DISPATCHER l~ 2. __ 

3. __ 

COMDT COGA~Q_WASHlNGTON OC 
• • • • • • • ,'. '. • .... ' - ' •• ~ • - • • « 

COMNAV~ASE ~MARLESTON SC 
- ' : : ~ . . ' 

0 CNO WASHINGTON DC 
NAVSEASYSCOM WASHINGTON DC 
STA CHARLESTON SC 

COMNAVFACENGCOM ALEKANORIA YA 
NEESA PORT HUENEME CA 

LAS · 11 N"3 fij00 / i 

J: OIL SPILL REPORT <REPORT SYMBOL OPNAV 5090-2) 

CNO FOR OP-4) ANO CHINrO 

011457Z MAR 9e 

NAVSTA CHARLESTON S.C. BERTH Z4~ 

f - GAL 

0Fp.\ ~F-76) 

FUELING 

INACCURACY IN TANK LEVEL INDICATOR 

(A) FIVE FEET BY SEVENTY FIVE FEET TRANSIENT SHEEN 
(8) BARELY VISI6Lf, LIGHT BROWN 
CC> E7'11/12 
(0) ZERO 
(E) NONE 

(A) COOPER RIVER 
(8) NONE 
(C) NONE 

R:USS JOHN ~OOGERSC1) ••• 0RIG 

tl ••• INFO FOR NAVSTA CHARLESTON SC(8) 
81(1) 08(1) 11<1> 16(1) 18(1) 20(1) 00(1) 

18241/ 3/0123 

5 4/1514/061 1 OF 
: R>.. .0590 

2 M1 0587 

RTD:000-000/COPIES:0~~ 

061te7:45Z i11937l Mil{ 9~ (V) 
USS JOH~ R~OGERS (( . 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U U N C l A S S I F I E 0 U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu . " 

~ f 

,· .... 
L 



1 L NOT MADE. 

11. TAKEN 

12 •. BOOM/CAMELS 

13. SORBENTS 

.uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U U N C L A S S I F I E D U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

14~ ·tfAVY' ( N4v·st A' CHARLEStoN ·p·aRr ·s erfv 1c Es,. 

15. FIRST:CLASS PETTY OFFICER STANDING OYERaOARO WATCH DURING 
REFUELING NOTICED OVERBOARD COMPENSATING WATER DISCHARGE CHANGED FROM 
A CLEAR STREAM TO A LI,HT BROWN DISCHARGE. HE NOTIFIED CCS ANO SYSTEM 
WAS SECURED WITHIN 15 SECONDS. ESTIMATE 4~ GALS OF FUEL/WATER MIX 
WAS 'SP!Ll.EO.· WATE11 SUR'FACE HAS ·A L'IG'HT TRANSIENT 'SffEE'N 'Mtx·e.o·wtTH 
.BIOLOGICAL GROWTH FROM COMPENSATING TANK. FI~E HC~ES WERE IMMEOIA7ELY 
-aROKE~ OUT ANO SHIP'S ~OMPANY CONTAINED THE SHEEN TO THE SIDE JF THE 
,SHIP ANO THE EOG£ Of THE PIER .. PORT SERVIC.ES .WAS NOTIFIED ANO SENT 
SHALL BOATS TO ASSIST IN CLEANUP. 

16. LT J. BUZIAK~ CHIEF ENGINEER1 AV 563-3070, COMM (8~3) 743-3070. 
BT 

' 82674115141'961 
CSN:RX8R0590 

t OF 2 M1 0587 061/07:45Z 011937Z MAR 90 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U U N C l A S S I f I t 0 U 

USS JOHN ROOGERS 
( 



IMMEDIATE 

. . 

uuuuuuuuuuuutuuuuuuuuuuuuuuuuuuuuuuu 
U. U~CLASSIFIED U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

. ~ 

.\o~fP 
'\ r 

o 1914901 MAJ 9a PSN 365334J24 ~ \)0~ ___ ?fl) 0 
FM USS JESSE L BROWN 

TD CDMDESRDN FOUR &\ ' ,ff 

c&"CA[[ ..... D~ . '" 
7 

INFO CO"tRUOESGRU TWO UI.) CO"NAYBASE CHARLESTON SCJl~JJJI 
. 't.l·AYSl·A···c·HARLE"SlON ·SCI/ JJJ/ I 

BT 
UNCLAS 

MSGJO/UNITSITREP/USS JESSE L BROWN/203/"aY// 
·FL4~WQ~D/-/UNIT SITREP// 

tIHELOC/89.1"3lBZMAY90/N·AYSTA CHASNflNIT/I · 
GENTEXT/INClDENT IDENTIFICATION AND DETAILS: WHILE cakHE~CING 
OEFUELING OPERATIONS AT PIER. ZULU, 15GAL OF" SPILLED OVER THE SIDE 
FROM AFT PORT OVERFLOW. FU~L OIL CONTAINED BY SHJP•s FORCE BETWEEN 
SHIP ANO PIER USING FIRE"AIN. CLEAN UP lN PROGRESS 81 SHIP'S FORCE. 
PORT SERVICES NOTIFIED ANO STANDING BY TO ASSIST SHIPS FORCE AS 
REQUIRED. 
BT 1\\\\\\'.\~i'\ I \H \l\I '.' 

113 .....___, ,- -~ ....:, 
13.l 
131-~----

132 133 _____ .._.,,. 

13~$ ~ 
Dt~HF.R1~~ 

2. --3 .. __ 

' , 

• DLVR:COMDESRON FOUR(9).~/.p1( (,,.S /ft.1¢~ 
OlVR:USS JESSE L BROWN(1) •• ~ 

L.1 HOX c.b: V 
CHE,..)e-

802(1) •• ~FOR COMCRUOESGRU'TW0(14) 
007(1~1> 004(1) 613(1) 08<1> N5(1) H4(1) N33(1) H32<1> 
N31(1) N3(1) N2C1J FILE(1) 

118/0001 

,tJ<1> •• ~FOR NAYSTA CH,RLE~ON SCC5) 11<1~> 01<1> e0c1> o<\ 
. - -

365334/70751129 
CSN:l\X8R0934 

1 OF 1 H1 0936 

17801/.3/9002 

RTO:ae0-se11coPIES:B0Z9 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu.,._ ______ __.. __ ...,,. ......... 
u u H c l A s s I F I E D u TRFC CHKR 
UUUUUUUUUUUUUUUUUL!._.UJJUUUUUUUUuuuuuuuu~.-----~---....... ---------c 

t;t~ -" . ~,. ... - .~ ..... ' - ~' . 



I 

,. 

' 
. .. 

uuuuuuuu~uuutuuuuuuuuuuuuuuuuuuuuuuu 
U U N C l A S S I f 1 E D U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu ~CA[[~/ D~ . , ' 

7 
IMMEDIATE 

0 9914B0Z MAY 9a PSN 365334J24 

FM USS JESSE l BRCWN 

TO CDMDESRON FOUR 

INFO COHCRUDESGRU TWO COMNAYBASE CHARLESTON ~C/~JJJ/I 
· NAVSTA CHARLESTON SC/IJJJ// 

ST 
UNCLAS 

MSGID/UNITSITREP/USS JESSE L BROWN/003/HaYll 
FLA,WORDl-/UNIT SITREP// 
TIKE(DC/.91339ZHAJ~B/NAYSTA CHASNFINlT/I 
GENTEXT/lNCIDENT lOENTIFICATION AND DETAILS: WHILE CO"MENClNG 
DEFU£LING OPERATIONS ~T PIER ZULU, 15GAL DFK SPILLED OYER THE SIDE 
FROM AFT PORT OVERFLOW. FUEL OIL CONTAINED BY SHJP•s FORCE BETWEEN 
SHIP ANO PIER USING FIREMAIN. CLEAN UP IN PROGRESS BY SHIP'S FORCE. 
PORT SERVICES NOTIFIED ANO STANDING BY TO ASSIST SHIPS FORCE AS 
REQUIRED. 
BT ' ' 

1-1 Moxc£Y 
CHE.,jt-

• OLVR:COMDESRON FOUR(9) -~Im I (;!,, /(f~?:
CLVR:USS JESSE l BROWNC1) •• ~ 

982(1) •• ~FDR COMCRUDESGRU'TW0(14) 
007(1~1) 804(1) 813(1) 00(1) N5(1) N4(1) N33(1) N32(1) 
N31(1) N3(1) N2C1) FILE(1) 

/18/8001 

1J<1> •• ~FOR NAVSTA CH1RLE~TON SC(5) 
. 17<1~) 01(1l Hll>fO't/>-'/ 178'31/ 3/0002 

365331d7075/129 
CSN:R:.:PR0934 

1 OF 1 

Rto:1e0-ee01coPies:ee29 

M1 0938 129116:021 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu.,._ ______ _... __ _.,...._ __ _ 
u u N c L A s s 1 F 1 e o u TRFC CHKR 
uuuuuuuuuuuuuuuuuuuuuvuuuuuuuuuuuuuu~.-----~~-+---------..c -· ~t~o 

--- ~ ... \ ,.~ ... . 

·-



uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U U N C l A S S I F I E 0 U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

ADMINISTRATIVE MESSAGE 

ROUTINE 

~ J91900Z MAY 90 lYS PSN 377683J34 

FM USS JESSE l BROWN 

.•. T ci 'cor.\'ot c:a~ARO 'uA SHtNGTON ·oc ,, JJJ 11 
NAVSTA CHARLESTON SC//JJJ// 
COMNAVBASE CHA~LESTON SC//JJJ// 

COMDESRON FOUR 

,. 

l'S ___ ~ 
l3A _______ _ 

131.~--------
132 
133---·-·-----

1$4.~~~2-
JllSPAl' 

INFO CNO WASHINGTON OC//JJJ// NEESA PORT HUENEME CA//JJJ// 
CuMNAVFACENGCOM ALEXANDRIA VA//JJJ// 
COMNAVSEA S1'.SCOM WASl:t H4.GJ,ON P.C 11JJJ11 .. 
ENVIRONMENTAL PROTECTION AGENCY ATLANTA GA//JJJ// 

ET 
UNCLAS //NJ5~90// 

SUSJ: QIL SPILL REPORT REPDRT SYMBOL OPNAV 5090-2) 
~SGIO/GENAOMIN/USS JESSE L BROWN// 
REF/A/COC/COMNAVSASECHASN/SOPA (AOMIN) CHASNINST 509~.1 CH-1// 
RMKS/1. CNO FOR OP-45 ANO CHINFO. 

2. C9133~Z MAY 90/USS JESSE l BRL~N/FF 1eS9/20067 

~. NAVSTA CHASN - PIER z, BERTH 3A 

t.. 7~ GAL 

5. OFM 

6. OEFUELING 

7. VALVE MISALIGNMENT. ST3 OPENED FIRE M1IN SUPPLY TO 
CEBALLAST MANIFOLD INSTEAD OF STRIPPING VALVE: SALT WATER 
FILLED TANK FORCING FUEL OUJ THE OVERFLOW. ALERT TOPSIDE 
WATCH LIMITED EXTENT OF SPILL. 
SA. SIZE: 23 FT BY 10 FT, CONTAINED BETWEEN SHtP•s HULL ANO 
SOLID PIER WALL USING FIREHOSES. 

CLVR:COMOESRON FDUR(9) ••• ACT 
CLVR:USS JESSE l BROWN(1) ••• 0RIG 

13(1) ••• ACT FOR NAVSTA CHARLESTON SCCS) 
2~(1) 18(1) 16(1) 11(1) 08(1) 01(1) 00(1} 

182411 310123 

RTO:e27-000/COPI=s:0e1a 

3776'63/9.,c.:.!1:!", 
CSl\l:RX3Q1254 

M1 1 2 ~ 3 13J/15:39Z ~9190iz MAY 9J 
USS 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U U N C l A S S-i F I E D U. 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

. " . 



I 

I 
... 

~::ODISH BROWN 
C. CALM 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U UNCLASSIFIED U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

C. SLACK WATER,CALM 
c:. NO MOVEMENT 
QA. CiJ:JPER HYER 
8. NONE 
C. NONE 

HJ.;. R E P 0 RT N 0 T MA 0 E 

1j. SAMPLES NOT TAKEN 

12. WATER SPRAY, HULL, PIER. 

13. ABSORBENT PADS . . 
, ···, 

14. NAVY-USS JESSe L. BROWN/PORT SVCS. 

15. NONE 

16. LT MOXCEY-AV 503-6265-COMM (803)743-6133.// 
BT 

377683/9065/13B 
4:RXBR1254 

2 OF 2 H1 1203 13~/15:39l 0919a0Z MAY V0 

UUUUUUUUUUUUUUUUUUUUUUUUUIJUUUUUUUUUU 
U U N C l 0. S S I F I -i: 0 U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

USS JESSE L SROWN 



I 
I 

• 

. , 
SECURITY Cl.ASSIFICA.TION 

JOINT MESSAGE FORM 
PA.GE PRECEDENCE CLASS SPECAT 

, >.J~O! t..-No w~stf, ~ -ro,.~ De 
__.) 

Co/1.41-JAl/f=Ac.,EAJGcoM hLfx111.;!::e14. 1/11. 
~M l.JAvsE.4 SYSC.o,....._ h'AS.#1 ..... ,_7i_,,J l>C 
/\Jf.e..s A Po~r HUEl.fe/l\lle c,q j 

FE f'\-1 A ~ECv~u-.>Al Of'P1 C..E:. pi-LA1\l rA G-rl / 
S()pA ~M1r.J° c t1./i.t:. .. EC s-rcit0 

LMF 

Svt>T~ Oh .. Sf>1i..1,, 1<.::.paR:r~e.poc...T :.:·y"""'S¢. d't~\f4V GD9-0-2.._) 

I. C,uc Fo( OP-'{5 {'f-111,,..·~o 

,]. , 0'-/ o?> Q 66#fl'"..1Jo NAll'i.L. St4TtOl-J 

~
'-I. 

NAVA"- STAlu.J,.J '-HAfll..~STol.11 SC 

/1PR.OY,._ ,5 (:,.cl. L.. 

__,. UN}(rJou_;N /D 1 ES£j... f:vr f 
Ufl.)kt.Jou.>1.) 

UNkN()U-•lJ 

(' t-1,::~E~TCJ'.i,::--c 
,c 

FRo.Vi. ATC To M~c Q'' 

CIC ORIG/MSG IDENT 

;.s /v\1:...e~ A .300' S1J...Vi?f(/1 8e13k.T t..1.o[uk. d,t;.tvf>5. ! NGQl"t<) I0-151(15, eHOfP'(,, SovTH; 
/JDtJ~ 

to. fJol KA'4t>E 

//. WEkE/;4.t<£N 

12. DodM / .SH.ps Hv}! C.~ME! 
13, "Pip 3001 '

0

So~£Afl.S 
, 1'-j, NAllt!\L.. ST~T10k> C,N,; rt.t-t 5:Tc0 ~RI SEO. v1u,;.. °?fR.-S01...t...£( 
J IS. Not<JE 

l J(c, -Po RT SEl<u1c...cs o'FFtCER 1 C..0])2 13, rvAl.ST""fi -.:.ii AR t-£.S.TNJ SC 
l' 1 PHoNE t!.oME.RC.tl4. ~ ] ) t i 

~I I-
0

. /<-[3-G'f11- /-ll/ 5G3 (:,'{// 

~ ' 
2 
l 

oL_~~~~~~~~~~~~~~~~~~~~~~~~~ 

. :',!( 



DA1£ 90 LOCATION UN.lT Ll' M.I II TYPE UEHARKS 

11 JAN rn.: 1 trT•. 

··''d ~ WA::.:..TE GOOD CONTAINMENT 
l '-' -J~..i 

E' ~ .. ~, 
....... ~'._ - -I 

f') ~ f 
'.-..o..L..i 

\,l(; JAN PIER LJC'• ;:>~ 
•",. '_, 
,, _ _j :.-~· :: JJ 1., J8:3. ::so 

TUR~IE:\ 

0S F'E !J D'ff:""t:• " ucr· 1'- ,;;, 
~=>1 FUEL OIL SJC. ' _,.__ .__ .. , .._,_- ···' 

:er~;-~~:~ TAtm OVERFLOWED. 

0: MAR ..., ..,, 
~Llf" us C..Zg l ' ,_I (' t ~' ::-- '1 INACCURACY IN L.. ., ...J .... .. '" 

JCf'.>l TANK LEVER 
F:OGU\'.~: INDICATOR. 

30 MAE c sc:'JT;i CN~.Y ' 25 SI! If'Y Af\D OIL 
SPILL . 

17 APR T,..' • :::;OL!TH \f'"!"'fj '171 C'._:. .::s . 
' LJ 

01 MAY c. ,-. (-·1 i I,..,~ .. r SBLT ,-,,"': ·~ .. , ,.,. CAMEL sun & DIP. .....Juv,, I~ - ~ 

0'3 MAY ZULU USS r-"J. i ,, \!" SAMPLE BROWN I ~ "'-
1 1 :: ID CLEAN' UP. 
BRS'rlN 

15 MAY r1 Ef\ ,.-. N"'.'D '7 I '1 C'"i ,. DEM WHILE ..J . _, i ...,,.._. .. , 
REFUELING. 

24 Mi\Y I~ - ST:.Jr~GEQN ~ .2 :2 DIP/SORBANT 

15 JUN ST QU SH I!"'Y ti.RD 1'7 :5 DIP/FUEL HOSE 
rur::;_, BROKER ON TRUCK. 
Tr~UC\': 

15 JUN WEP. STA. DRCDCE ~'1 ~Z; WEP. STA. 
HANDLED. 

17 JUN rIER lJ. MOl!AWr: 1 SF CLEANED NO 
SAMPLE. 

1 •'f r1 I~· M .... p f-\ I I UN'.< l '; DOOM DAR GE NO .;. I ""-' __, .. ' .. , ,a" I 'U I ~ . ..t -

SAMPLE. 

18 JUN. D-<::OUTH us~ ? PAINT SPILL 
MAlli\N 

27 JUN T-NIS UN!\ , , ') NO SAMPLE TAKEN. · i ~..., 

27 JULY Z-R PRATT .:. 'Z' e; 21 NO SAMPLE TAKEN. 

" 



~'~:) AUG ,~ p ! T !'1 LJ ··~ ·1 _: : .. -. rL_J :21?.lmin TO GET , .,.)..._.;..,. 

~1 I ' c :_: ~ C_'. ~· l ',•/ALKIE TALKIE 

30 AUG CN 1~Y 
,-. 

c.~!:_.. Y ,.., l NO SAMPLE SF 
WORKING. 

04 SEP ATC 1·1.CI~ L) UN!< ,. . ' Li •• 
tc 
c.J FROM ATC Q 300 

WIDE. 

QIG SEP Q ' · l\ I I ' ~ ' • . .!. 7 'J NO SAMPLE - L..),_J~ .. 
u cws·:.:. 

l'.3 SEP T 1 A uc1· 12 ... ;::,._; 

FEAR:...E::J'.: 

13 SEP T/U SIMA ~ 2'"\[1, 1 ~ 

QUAY DIVER:= 
WALL 

,..,,,(7\ SEf• .. us-·: ,- . I OUTBOARD SHIP U/W "'-"-' -· 
Ef,;'...''rl~~ DISPOSED OIL. 

.--, '7 SEP r , IJ l! C' ( l c :J5 SAMPLE TAKEN. ..:... . --'~' ..L-..: 

QUAY SI C!~r!A 
WALL 

28 SEP p 0 ' ~ UN!\ ' °' ') <= 
~'<) ~-1 

OUAY 
'WALL 

05 OCT SHIPYARD SHI PY A!W 50 ""),......} __._, IN DECK DRAIN 
1300 MED. 

10 OCT Z-1 us:..; 15 43.5 AROUND ELROD BUT 
EL1~~J~· DIDN'T SPILL. 

18 OCT Q/H SLIP USS ! 5QJ 102 COAST GUARD 
F' RA ";'T? INVOLVED, PRATT 

CHANGED STORY. 

24 OCT N·ZA ! !r"•c 75 C:SG 224 WAS PUMPING ._,k....,J.__ 

ll A LL : ::. 'J rn· 'J N SAMPLE TAKEN. 

>r':"i o•--'T' .:.. _, ~. 
v A ~1·:- r., ,, ~,1.i..,J LI 2'J 5 l'J. 5 OIL AROUND MSB-29 

THEY CLAIM THEY 
DIDN'T DO IT. 

02 NOV ATC USNS 2 03. MOST OILCONTAINED 
MAR~~}f~F !ELD ON DECK. 



• (I\ 
~v NCV n r t::' r:-. 

• J. . ..._,,,, M u:..:;:..: 1~ Al.~· .?~ DlL IHXTUERE. 

15 NOV G F: u ~i ~: • '. j(!, ~ 11 . ' LI ILDOE: OIL • ~ :~J-

1 L-, ~I flt} p 2A t_; _:- _ l 'ZJS 'j:_, ALL NIGHT WITH _,__ 1"'-·-. ,., 
r"\ ( '1 t \: " l:~ l~· ' 
l\__, h '-' ...... lh~ DEEP FAT FRYER. 

l '3 NOV r: SUPPLY 100 51 LAND SPILL/WE 
DOOMED AND 
SOUNDED. 

·~<] NOV ,~ USS 1 4 BILL FISH SAID '-' 

BILL.fI:::>l-1 THEY DID AND 
DIDN'T. 

0:J or:-r '-''"' AHMY USNS 1 <:;; r-r:i 
DCCK SC SEAL I FT 

CHlNA SEA 

0? DEC c ::il!IP~' /\F::: 10 :JG SHOP 7Z SPILLED 
OIL FROM HOSE 
WITH CRANE. 

07 DEC !' . ,.,. SLIP UNK 50 c.~ ,-> 
' ~ ::.i .... 

12 DCC ''/ ,, 
~rr !3/\KE:f: ~·.: ::: USED DIP ONLY. ...., 

14 DEC KIZ YTD no1 -'.' 15 18 BOOM DIP. ,_,,, ... ~ 
( 15) 

14 DEC SIT us::: CA!.3LE 2 2 WHILE PUMPING 
50' UT BILGE IN YOS 10. 

15 DEC c !~ Hr;·ec-
t.....-'-' CIL 50 14 HESS OIL SPILL. 

18 DEC WEf'. ST A. ucc-.....J..J :J00 24 
HOLLAND 

1s1 DEC FROM FROM 2 4 LEFT OVER FROM 
KILO ',~ E f' ~ ~·-~ ~r A . 18 DEC. 



5090 
Ser 462.2/970 
4 JAN f39\ 

MEMORANDUM 

From: 
To: 
Via: 

Subj: 

Ref: 

Cade 462.2 
Code 460 
Code 462 

ILLEGAL DISCHARGES TO THE COOPER RIVER FROM YFN 1205 

Ca> PHONCON CNSY <Code 462.2> W, Neville/CNSY <Code 
341} D. Hilzendager of 18 Dec 90 

(bl PHONCON CNSY <Cade 462.2l W. Neville/CNSY <Code 
938) Mr. Giant of 01 Jan 91 

1. It was brought to my attention that the YFN 1205 has a 
sink that discharges gray water directly into the river. 
During reference (al, the subject barge and discharge were 
discussed. Mr. Hilzendager stated that the barge belonged 
to Shop 38 and was undergoing an overhaul. The barge does 
not have a CHT system and to modify the barge would require a 
NAVSEA's approval to add the system. He stated that he 
requested Shop 38 ta remove the sink. During reference (b), 
Mr. Grant stated that the sink had been removed. 

2. If you have any questions~ please contact: me. 

Copy to: 
460 
460DF 

WAYNE H. NEVILLE 

462. 



~-1-' 
~. :') 

UUUUUUU~ ~UUUUUJUUUUUUUUU~UUUUU~UUU~~ 
U U N C l A S S I F I E D U 

J•ISHUIVE 

l?OUTIN:: 

uuuuuuuuuuuuuuuuuuuuuuuuuuu-~· . ,4,.. .. 

MESSA.GE C®CV V 

R 142111! JAN 91 ZYB PSN 373895J37 

FM USS SAMUEL ELIOT MORISON 

TO CGMOT COGARD WASHINGTON DC //JJJ// 
~AVSTA CHARLESTON SC //13/03/31/11// 

f!r _____ ...... 
!.31,_ ____ _ 
131 _____ _ 

152~-----
133~-----
134'-~"'.""'::"'=-~~ 
~CBEB. l • ....IUil--__ ,~ \ ~-;;,--i

, ~ .. ~ 

I~FO CNu WASHINGTON DC 114511 
COMNAVSASE CHARLESTON SC //N32// 

NAV~N!NVSA PO~T HUENEME CA //JJJ// 
COMO:SRON SIX 

~PA R=GruN FOUR ATLANTA GA //JJJ// 
COMNAVFACE-N-GCOM ALEX~NORIA VA ~/JJJ// 

:JMNAVSEASYSCJM WASHINGTON OC //JJJ// 
CJMNAVSJ~fLANTR=P CHARLESTON SC //JJJ// 

N=ESA PJ~T HUENEME CA //JJJ// 

!T 
·J~CL~S 

~u5J: Q~L SPILL ~EPO~T (REPJRT SY~30L C?NAV 5~~J-2) 
~S~ID/~SNAOMIN/USS SGMUEL ELIOT MJ~ISJN// 

R:~/~/SOPA AOMIN CHASINST/54oJ.1F// 

1
/1. IAW ~cf A FOL INFO ?R~~!DcO: 

NO FOR OP-45 AND CHINFO 

2. 141550Z 
A. USS SAMUEL ELIOT MORISON, FFG-13 2J966 

3. CHAKLESTON NAVAL STATION, PISR Q3A. 

4. 1a GALLONS 

5. OFM 

6. FUELING 

7. ORIG WAS FILLING LAST TANK AT MINIMUM PRESSU~E W!TH SOUNDINGS 

~~~:~~~;N::~~:~L:~~~~PMg~!~~~~~~~·~ .. INFO 
CLVR:COMDESRON SlXCS) ••• INFO 

13(1) ••• ACT FOR NAYSTA CHARLESTON SC(4) 
~0(1) 01(1) 11(1) 

/19/ 

.i· ·78895/1680/014 
.... .RX8R0977 

1 OF 2 H1 0970 J14/22:37Z 142111Z JAN 91 
USS S AM U f L . tlfl~'NM-&!qE-~~~~_.. 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U U N C L A S S I F : ~ 2 J 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuu~uuuuuu 



uuuuuuuuuuuuuuuuuuuuuuuuuuuuu~uuuuuu 

U U N C L A S S I F I E D U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

.,,.ATING 91 PERCENT FULL WHEN OVERFLOW WATCH REPORTED FUEL COMING 
'F PORT SIDE OVERFLOW. PUMPING WAS SECURED IMMEDIATELY. FULL 

!NV STIGATIOK CONOUCTcO ON BOARD REVEALED SYSTEM ALIGNMENT CORRECT, 
PROCEDURES CORRECT AND FULLY ADHERED TO, ALL PERS QUALIFIED ANO ON 
STATION. ONLY ABNORMALITY NOTED WAS THAT REFUELING WAS TEMPORARILY 
CEASED PRIOR TO THE SPILL TO ALLOW PASSAGE OF BARGE ALONGSIDE OILER. 
REFUELING RECOMMENCED FOLLOWING PASSAGE OF BARGE. MOST PROBABLE 
CAUSE OF SPILL: AIR SHOT INTO STORAGE TANK FOLLOWING RECOMMENCEMENT 
OF REFUELING. 

,., A. 25FT/6FT ..; .. 
B .. BRIGHT COLOR BANOS 
c. NORTHEAST AT APPROXIMATELY 10K 
o. 1 
E. DOWN RIVER, EB8 CURRENT 

9. COOPER l?!VER 

1J. TELEPHON~ Rf?J~T TO NATIONAL RESPONSE CENTE~ (NRC) WAS MADE. 
NRC 54852:. 

15. NONE 

16. NAVST~ CHA~LcSTJ~ SC {3J3) 743-6411, (~M2 ENGeR)/ 
USS 5AM~~L ~LIOT ~J~ISON C3~3) 743-2196/2177 ~V 5~3-l19S/ 
2177 (LT GIL3ERT)// 
oT 

~8~9511ose1014 
... ;) 'i: ~ X 3 Re 9 7 7 

2 OF 2 M1 J97:, J14/2c:37l 142111! JAN 91 
USS SAMUEL ~LIOT MORISON 

uu u UU'JU u 11uuuuu uuuuuuuuuuuu uu U;JU u JU UIJ 
u C l A S S i F : = C 
UUULJUU :JU v UU ~UUUUUUUUUUUUUU!J~ 'J'J . 'U'J .; ~ 



DEPARTMENT OF THE NAVY 
CHAnLCSlON NA.VAL St-41f"'YARO 

CH1'RL£STON. 5. C 29408·6 100 

MEMORANDUM 

From: 
To: 

Subj: 

CNSY (Code 460) 
ROICC (N~il Roberts) 

ENVIRONMEtJTAL INCIDENT REPORT #91-15 

509 0 
Ser 462.2/099 

,£ 2 JAN lS91 

1. Nature of incident: Washing water based paint brushes into 
the storm sewer system. 

2. Lo6ation of incident: 
of Building 1199. 

Storm sewer on the north west corner 

3. When notified: Date: 14 Jan 91 Time: 1500 

4. Notified by: A. Shoultz, Code 461 

5. Immediate action taken: I requested that the contractor 
stop washing the brushes into the storm sewer. I notified the 
ROICC representative of the problem and requested that he advise 
the contracto of the required corrective action. The 
contractor, Me con. removed and collected all the wastewater in 
the storm catch basin and properly disposed of the wastewater 
into the sanitary sewer system. 

6. Follow-up action taken or planned: 
required at this Lime. 

No further action 

JOHN SNEED 
Copy to: 
NRRO 
460 
460 DF 
PWD Circ 

4 

460~ 
462 '_. :c-

462. 2_~' -



'' 
' UtJ U UUUUUU'.Jl lul.JUUUU UUU UU UUU U IJU J IJU IJUUUU 

U U N C t A S S I ~ I E D U 
ijUUUUUUUUUdUUUUUUUUUUUUUUUUUUUUUUUUU 

:o\ESSA.GE 

p 221342Z FES 91 zve PSN 215987J24 

rM ~AVSTA CHARLESTON SC//13/08101/111/ 

TJ C~MOT caGARO WASHINGTON OC//JJJ// 
COM~AVBASE CHARLESTON SC//JJJ// 

:~ra c~o WASHINGTON OC//JJJ// 
~=MA RG~ IV ATLANTA GA//JJJ// 
(J~NAVFACENGCOM ALEXANDRIA VA//JJJ// 
~J~NAVSEASYSCOM WASHINGTON OC//JJJ// 

NEESA PO~T HUt~E~E CA//JJJ// 
SDPA ADM1N CHA~L:STON SC//JJJ// 

.:: r 
Y~CLAS //NJ5J9a// 

SU3J: OIL SPILL REPORT C~EPO~T SYMBOL JP~lV SJ;C-2) 
~S~IO/GENAO~IN/NAVSTA C~ARLESTJN SC// 
,;:"'!KS/ 

JP-45 4NO CHINFO 

FEB 91, KCALL!STCR TOWI~G TUG SJ~TH?~•r, NAVAL sr•rr~ 

:s. NAVAL SHIPYARD, CHA~LESTON1 SC, PIER "D-F" SLIPS 

4. APPROXIMATELY 30 GALLONS 

5. OIL/WATER 

JNKNOWN 

7. VALVE MISALIGNMENT 

6. 600 FT X l5B FT, DARK BROWN, WINO EAST 1a KTS1 SEA CALMS, 
MOVEMENT SOUTH 

9. NONE 

13 C1 >. ~QR··NAVSTA CHARL.f'STON SCCS) 
20<~> 16<1> 11<1> aac1> 01<1> aec1> 

~ 
~15907/9271/054 
C~RXSR0097 

1 OF Z M1 0102 054/31:31Z 
NAVSTA CHA~LESTON 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U UNCLASS r.i::r F_t_, J 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu~uu 

1d241/ 3/0123 

221342Z ff;:!. 91 

iTRFCCHKR 

-. 



uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U U N C L ~ S S I F I E 0 U 

. ~ . uuuuuuuUUUuUUUJUUUUUUUUUUUUUUUUUUUUU 

~TELEPHONIC REPORT WAS MAOc NUMSER 60028 
. 

11. WERE NOT TAKEN 

12. CAMELS, PIER1 BOOM, SHIPS HULL 

13. 'DIP 3001 AND SORBENTS 

14. NAVAL STATION CHARLESTON SC, PORT SERVICES PERSONNEL 

15 .. NONE 

16. PORT SERVICES OFFICER, CODE 131 NAVSTA CHARLESTON, SC, PHONE 
<eJ3) 743-6411, A/V 563-6411. 

17. RELEASED BY COR W. T. BASSETT, PORT SERVICES OFFICER.// 
of 

.... _ .. ..... .,_ 

·-

~21S9Z7/9271/3S< 
CSN:~XBRr7097 

2 OF 2 M1 0102 a54/01:31~ 2l1342Z FE3 Q1 
NAVSTA CHA~LESTJN SC//13/00/J1/11// 

u u ·J !Ju 'J IJ 'J IJ'. '•ju u iJ u u u u u uu u u u u IJU u u LI u u u u u 
u uN L:..ss:r:r;:c u 
UJ0UUUiJ~U00UUU0UUUUUUUUUUUUUUJJv-J0J 
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l 

J 

,!--,, 
:; ] 
' 

,.,........,, '::. '..:-- ...... 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U U N C L A S S I F I E D U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

ADMINISTRATIVE MESSAGE 

PRIDRITY 

P l513S0Z FEB 91 ZYB PSN 222747J24 

FM NAVSTA CHARLESTON SC//13/Bl/01/11// 

TD COMOT COGARD WASHINGTON DC//JJJ// 
COMNAVBASE CHAaLESTON SC//JJJ// 

tN=O CNO WASHINGTON DC//JJJ// 
FcMA RGN IV ATLANTA GA//JJJ// 
COMNAVFACENGCOM ALEXANDRIA VA//JJJ// 
tOMNAVSEASYSCOM WASkl~GTON OC//JJJ// 

NfESA PORT HUENEME CA//JJJ// 
SOPA AOHIN CHARLESTON SC//JJJ// 

or 
~NCLAS //NJ5J9J// 

SUSJ: OIL SPILL REPORT (REPORT SYMBOL JPNAV 509~-2) 
~SGIO/GENAOMIN/~AV5TA CHA~LESTON SC// 
RMKS/ 

, . CNu FD~ OP-45 ANO CHINFO 

... 241eJ2R fEo 91, NAVSTA CHARLESTON SC 

3 .. NAVAL STATION, CHA~LEST~h, SC FROM PIE~ ~IKE TJ PIER PAPA 

.... A?PRuXI~ATELY 1J GALLJNS 

5. 

:; . Ut-.iK NOW"i. 

7. 

35 FT X 40 ~T, S~IGHT COLOR BANDS, SOUTH 5 KTS 

9. NON~ 

10. TELEPHONIC REPJRT WAS MADE NUMSER 60941 

13(1) •• iURI&·~:t=JR NAVSTA CHARLESTON SC(8) 
zac1> 1sc1> 1oc1> 11<1> asc11 ~1c1> a0c1> 

2.2274"t/1247/ll55 1 J" 2 1'11 t:i.n 
NAllSTA 

U J ~ C L A S S I F I E D 

18241/ 3/0123 

~TO:J27-eaatCDPIES:JJ~; 
. --~ 

u Ju 'Ju 'J JU UUJU u UUU'JUU :J U..J u UIJU UUUUUUuu;fS'rRo 
~---..:~~-L~~--------



UJUUU~UUJUJU~U~UUU~UUUUUUJUUJU~U~UUU 

U U ~ C l ~ S ) I F ! 5 J U 
UUUUUJJJU~JUUU~UUJUUUUUUUJJUU~~UUUJU -1 :~RE •OT TA<EN 

-~· >HIPS HU~L, CIVIL:AN C~~N~ ANO 3A~GE 

13. QIP 3J31 SKIHME~ AND SJRBENTS 

14. NAVAL STATION CHARLESTON SC, PORT St:RVICes· Pl:-<SJNN::L 

15. NO~E 

16. PORT SERVICES JFFICER, CODE 13, NAVSTA CHA~LESTJN1 SC, PHO~e 
C '5•'3 )"'.'. 743-64111 A/V 563-641 t. 

17. ~ELEASEO BY co~ w. T. BASSETT, PORT SERVICES OfFICER.// 
3T 

222747/12471156 l OF 2 M1 88B1 057/09:03Z 25135az FE3 91 
C :RXBR866B NAVSTA CHARLESTON SC//13/J0/~1/11// 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U U N C L A S S I F I E 0 U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 



" 

I 

I 

uuuL uuuuuuuuuuuuuuuuuuuuuuuuuu~ ~ 
U UN CLASS 1-F IE D ~ U 
UUUUUUuUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 

PTTUZDKW RHFJSGGes1; S7S1720-UUUU--RHFJBRB. 
ZN~ UUUUU ZUI ~HFJSR50552 ~76Jo23 

RETRANSMISSION 

PRIORITY 

P 161615Z MAR 91 PSN 288760JJ1 

FM. NAVSTA.CH,RLESTON SC//13/00/01111// 
.. • > • ... "' • • # • • •• • -.~ .. ~ •, 

TO RULSJGA/COMOT CJGARO WASHINGTON DC//JJJ// 
~UCKNSA/COMNAVBASE CHARLESTON SC//JJJ// 

' INFO RUENAAA/CNO WASHINGTON DC//JJJ// 
RUCLRGD/FEMA RGN IV 4TLAHTA GA//JJJ// 

..... RR~ A!:fO,f/.CPr<N.AY F\A~~ !;_N~~0,!1~. A_I:-- EX,A_N.D ~~A. Y.A 11 JJJ/! .. 
RUlS SA.A/COMNh' S.EASYStOM · WA'SHINGTON DC/ /JJJI I· 
RUWFPAA/NEESA PO~T HUENEME CA//JJJ// 
RUCKNSA/S3PA AOMIN CH~~LESTON SCllJJ411 

BT 
UNCLAS //N~S09~/~ 

.. ,_, . 

<""' 
SUSJ: OIL SPILL REPORT (REPORT SYMBOL OPNAV 5"9-'-2> 
MSGIO/GENADMIN/NAVSTA CHA~LESTON SC// 
RMKS/ 

1. CNO FOR JP-45 CHINFJ 

2·-·-i -·s?' --

l. 161246Z MAR 91, O. UNKNO~N, EXPECT FROM NAVY DPERATIJNS 

3. NAV4L STATIJN CHAqlESTON SC, PIE~ "S"/"T" QUAYWALL. 

4. APROX 5 GALLONS 

>. UNKNJWN/ESTIMATE USED LUBE OIL 

6.. UNKNOWN 

1. UNKNOWN 

8. 4 Ff X 5FT. DARK SROWN/SLAC~, WINO ESE 7KTS 

13(1).~3R NAVSTA CHAqLESTON SC(8) 
20(~ 16(1) 11(1) 08(1) 01(1) 00(1) 

18241/ 3/0123 

RT0:~02-J00/COPIES:o0a~ 

2'j0J47/l>5~8/f~_75 1 Of 2 M1 0173 ie176/J8:2H 1o1615Z MB 91 
CSN:RX3R0172 - NAVSTA CHA~LESTON S://1i/~~/~1/11f/ 

UUUUUUUUUUUUUUUUUUUUUUJUUUUUUUuUUUUU 
U U N C L A S ~ I F I E 0 U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

INRTR 
.RUN-OFF,-c 



uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U ·U ~ C L A S S I F I E 0 U 
uuuuuuuuuuuuuu~uuuuuuuuuuuuuuuuuuuuu 

• ~ TO I FT, ·~ ALONGSrae QUAYWALL1 DUE TO TIJ' .,0 •INO. 

~. COOPER ~IV£~, NONc 

1J. TELEPHONIC REPJ~T WAS MADE TO NRC, RPT ~UM9cR ~3752 

11. WERE NOT TAKEN 

l2. BOOM, QUAYWALL, CAMEL 

13. DIP 3001, SQR8ANT$ 

14. NAVAL STATION CHARLESTON SC, ?ORT SERVICES PERSON~EL 

15. NOHE 

16. PORT SE~VICES OFFICER, CODE 131 N~VSTA CHARLESTON SC PHONE 
COMM (303) 743-6411/AV 563-6411.// 

CT 

..... . ~ ... ' '•' '·. 

, "·" 290047/0508ta75, · 2 QF 2 H1 0173 076/(Jd:28Z 161615Z MAR 91 
.i?XSR~172 NAVSTA CHA~l.EST!JN SC//13/i30hH/11// 

,,.., uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U U N C L A S S I F I E 0 U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 



1 

l 

_l 

"JI."-~-· • 
.. ~·1,._,,.,_. 

---:; . 
""': ··uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

U UNCLASSIFIED ..fl 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

ADMINISTRATIVE MfSSAGE 

ROUTINE 

R 252995I~MAR 91 ~rs PSN 324979JJ4 
\../ 

FM NA¥STA CHARLESTON SC/113/00/81/11/t· 

TO CQMOT COGARD WASHINGTON OC//JJJ/I 
COHNAVBASE CHARLESTON SC//JJJ// 

INFO CNO WASHINGTON OC//JJJ// 
FEMA RGN IV ATLANTA GA//JJJ// 
COHNAYFACENGCOM ALEXANDRIA YA//JJJ// 
COMNAYSEASYSCOH WASHINGTON DC//JJJ// 

BT 
UNCLAS //N05a90// 

SUBJ: OIL SPILL REPORT (REPORT SYMBOL OPNAV 5090-2) 
MSGID/GENADMIN/NAVSTA CHARLESTON SCI/ 
RMKS/ 

1 .. CNO FOR OP-45 4ND CHINFO 

2. 25143~R MAR 911 UNKNOWN 

3. NAViL STATION, CHARLESTON, SC PIER QUEBEC/PAPA SLIP 

4. APPROXIMATELY 15 GALLONS 

~. UNKNOWN (BEST ESTIMATE OFM) 

6. UNKNOWN 

7. UNKNOWN 

6. 150 FT x 50 FT, DULL BROWN, EAST 0-3 ins, SEI. CALM1 MOVEMENT 
SOUTH 

9. NONE. 

~- n !I~~ $ 1'•,l,•;J_ • .44'•'@.-"!""'4+-

13(1).(~FOR NAVSTA CHARLESTON SC(8) 
20(~) 16(1) 11(1) 08(1) 01(1) 00(1) 

- ,., • !&~.-~ ~. --~'-.-· ..... --

"18241/.l11J123 

RTD:048-e00/COPXES:B008 
4 

324979/9738/084 1 OF 2 M1 0671 ~84/23:26Z 252095l Ml.R 91 
CSN:RX6R069S NAYSTA CHARLESTON SC//13/00/81/11// 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuurlN.......,R.lMR ____ -+.....,_......,.~--1 
u u N c L A s s I F I E 0 u RUN-OFF 

~;.;;..;..-=..:..,;,_--11--~~...:;;_~~ 

u JUUU 1JUUUU;JUUU uuu uuu uuuuuu UUUUUUUUUU:TRFC CHKR 
....;.,.;;.;;.;....;~ ........... ~1--~--~~-

D JSTR O 

·,.,, .. 

•·. 



··1 
UUUuUJUUUUUUUUUUUuUUUUUUUUUUUUUUUUUU 
U U N C l A S S I F I E 0 U 
uuuuuuuuuuuuuu~uuuuuuuuuuuuuuuuuuuuu 

.1. NOT TAK.EN 

12. CAMELS, PIER, aooM, SHIPS HULL. 

13. DIP 3001·ANO,SDRBENTS 
...,_;,._c•""-·-·-;"·,>.--~: ..• ~ ........ >"'-~ I" 

14. NAYAc-sl'tt-rtJ'lf'~t·RUtLESTDN sc, PORT SERYICES PERSONNEL 

15. 

16. PDRf~SEittf5Cc.&o,aF•1~ee, CODE 131 NAYSTA CHARLESTON, sc, PHONE 
csa3> 743-6411,~•1v156J-6411.11 
BT · ·· -

·-
·+·.t_, ... .:~-

t~~:.- -

M1·8671 884/23:Z6Z 252005£ HAR 91 
NAYSTA CHARLESTON SC//13/00101/11// 



. , UUUUUUUUlQ..."UUUUUUUUUUUUUUUUUUUUUtJUUUU..._ 
U U• ;LASSIFIED l 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

,MINISTRATIVE MESSAGE 

~·RITY ROUTINE 

P R 041930Z APR' 91 ZYB PSN 378528J33 

FM SUPSHIP CHARLESTON SC//14£// 

;5t-
lSA:-____ _ 
lSl. _____ _ 

TO NAVSTA CHA~LESTON SC//13// 

132 ' = 13(: i24 e: ; 
lM · 
QlSPilCHER l, ~ 

iNFD CNO WASHINGT~N OC//45// NE'2SA PORT HUENEME CAf(!"!_?71 
NA~SHIPYO CHAKLESTON SC//460// 
CO~NAVSEASYSCOM WASHINGTON ~C//03C/J71// 

~T 

UNCLAS l/~0509~11 

~9J: OIL SPILL R~PDRT 
~SG!D/GENAOMIN/SUPSHIP CHARLESTON// 
~M~S/1. RELEASE occu~~~o AT APPRJXI~ATELY 1~4S 4 APR 91. 

?. COMME~C!Al CQNTRACTOR: METAL T~Ao:s, INC., OF YOUNGES ISLAND, 
~~, PE~FORMING SHIP ~~PAI~ JN USS SIERRA (&0 18) U~DER CONTRACT TO 
SUPSHIP C~A~LESTON. 

~. SPILL LOCAT~ON: 
v~~-

NAVAL STATION CHAQLEST~N SC, PIE~ PAPA, COOPER 

• AMOUNT SPILLED IN GALLONS: ESTIMATED S~Ill 55 
ON OUTGOING TIDE. 

u.s. GALLONS, 10 
US GALLONS ENTE~ED COOPER RIVER 

TYPE OF OIL SPILLED. HYDRAULIC OIL. 

6. OPEKATION uNDER WAY WHEN SPILL OCCURRED: C~NTRACTORS MOBILE 
CRANE WAS IN OPERATION PERFORMING LIFTS FOR MATERIAL/MACHINERY ON 
ANO OFF USS SIERRA. 

7. SPILL CAUSE: HYDRAULIC LINE ON CRANE VIBRATED LOOSE. 

~. SLICK DESCRIPTIO~: SLICK MOSTLY CONTAINED BY P!ER1 ADJACENT 
NAVY SHIP ON SOUTHSIDE OF PIER. SLICK WAS SILVERY FAINT IN COL~~
INCIOENT OCCURRED ON OUTGOING TIDE. 

9. AREA DAMAGED: NO DAMAGE OR THREAT TO LANO OR SEA CREATURES DUE 

13C1> ••• ACT FOR NAVSTA CHARLESTON SCC1> 

4 

/19/ 

\373528/380~/394 1 OF 2 M1 1439 J94/23:41Z -~41930l APR 91 
~:RX8R1429 SUPSHIP CHA~LESTON SC//14~// 

UUUUUUUUUUUUUUtJUUUUUUUUUUUtJUUUUUUIJUU f ..•. , ____ l~ 
iJ U N C l tJ. S S I F I t 0 U ".:.. ; .. _:--. · . ~-------- ) 

u·J uuuu u1J uuuuuu uuuuuu uuuuuu uu uuu uuuu u ,·: :-,: ; : , ~·:ti'· t-----::=J 
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uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U U N C L A S S I F I E 0 U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

TO QUICK RESPONSE Of PORT SERVICES AND CHARLESTON NAVAL SHIPYARD 
~u~p 99 SPILL RECOVERY TEAM. 

r . .., TELEPHONE REPORT NOT MADE TO NRC. (HJ GAL OR LES SJ 

11. SAMPLE OF HYDRAULIC FLUID WAS OBTAINED SY CNSY ENYIRDNME~TAL 
CODE 460. CONTRACTOR WAS REQUESTED TO P~OVIDE MSDS. 

12. CONTAINMENT METHOD: ABSORBENT MATER!AL (SPEEDY ORY), RAGS USEO 
ON PIER, OIL BOOM A6SuRSENT IN WATER. 

13. SPILL REMOVAL METHOD: RESIOUE TO BE TUR~ED IN TO CNSY 
ENVIRONMENTAL CODE 460 FOR DISPOSAL AS ~ECcSSARY. 

14. PARTIES PERFORMING SPILL R~MOVAL: SrlJP 99 OF CNSY WITH FOUR 
p~qSQNNEL, PORT SE~VICES WITH ONt BOAT, FIVE NAVY PERSONNEL 
CIJ~T~·nw.TEO TiJ .CLEANUP. NO NEGATIVE IMPACT ON ENVlRJ~M.fNT .fXPECTEO. 

15. ASSISTANCE REQUIR=D: ~O~f. 

16. POINT OF CONTACT AT SUPSHIP CHARLESTON IS T. P. LAWSON, 
lUTOVO~ 563-4424 COMMERC!AL (803) 743-4424.// 
~T 

. 
3 7 8 5 2 8 I 3 8 0 0 / kl 9 4' 2 OF 

"':RX6R14Z9 
2 M1 14 3 ~ Jg4/23:41Z 041930Z APR 91 

SUPSHIP CHARLESTON SC//14C// 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U u N C l A S 5 l r I E D U 
! J 'j U lJ U ij iJ U U l I U U lj U U U U U lJ IJ U 'j 'j U ;J U U U U U U 1J U U lJ U 



:~ -· 

,~ 
. Q. 4 

b 
s .. 
3 
2 
1 
0 

PAGE 

JOINT MESSAGE P::.{IM 
;SECURITY ClASSlflC .. TION 

' 
OTGtRELEASER Tll.IE ·~-P-R-EC-E-DE-H-CE-r----cLASS ......,_ __ _ 

DATE-TIME 

FROM: 
NAVSTA. CHARLESTON,SC. 

TO: 

SPECAT LMF CIC OAIG/MSG •DENT 

' l±!-G~1N=sr=R~u=c1~10~N~S.l--~-l--··~~~4-;;:-j~-~~~~~-! ~ 

----·-----~--- ______ jJ~ ------: 
. cf\\ I i 

COMDT COGAAD WASHINGTON QC. I 
I 

INFO: CNO WASHINGTON DC. 
COMNAVFACENGCOM ALEXANDRIA 
COMNAVSEASYSCOM WASHINGTON 
NEESA PORT HUENEME CA 
FEMA REGIONAL OFFICE ALANTA 
SOPA ADMIN CHARLESTON SC. 

VA. 
DC 

GA. 

I 

I 
' 

-I 

1 p_~~SUBJ: OIL SPILLAEPOAT(AEPOAT SYMBOL OPNAV 5090 2) 
:\.~,_J(~ _117 CND .f,QR OP-45 CHINFO 
: -- 2.. 091~20 ~PA. 91 , UNKNOWN. 

3. COOPER RIVER NAVAL STATION CHARLESTON SC. FROM PIER "Q TO 1/2 
MILE SOUTH. 

4. APAOX. 50 GALS 
5. UNKNOWN (BEST ESTIMATE OFM) 
6. UNKNOWN. 
7. UNKNOWN. 
8. 150 Ft.x 2000, BRIGHT COLOR BANDS, NORTH WEST 05 kts, 

SEA CALM, MOVEMENT SOUTH 
9. NONE 
10. ~E~flAT #'?'??"?"'? (_,i__)M S. 1>-j;-1. f-:-L R.t=- F:.,...... pc;, 7 I'? ..2._ 

11. WERE TAKEN 
12. CAMELS, PIER,BOOM, SHIPS HULL . 
13. DIP 3001 (FLYING "V"), SOABENTS 
14. NAVAL STATION CHARLESTON SC. PORT SERVICES PERSONNEL 
15. NONE 
16. PORT SERVICES OFFICER, CODE 13 NAVSTA CHARLESTON SC. 

PHONE COMMERCIAL (803)743-6411-AV 563-6411 

~D~l~ST~R~.~~~~~~~~~~~~~~~~~~~~~~·~~~~~~~--~~~~~~~~~~ 

j $PECl.t..i .'iSlHC·C 
I 

s'. ':,\ 
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U UNCLASSIFIED \J /1-.. . 
luuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu~ 1'°;t;s'.-"'.'· .. 

t3A2£C 
131 ... 
l32 ___ .....,.,..._ 

l33 g .' :~:. 
l34"'". ----.---, 

PtUORITY 

P 2116451 APR 91~PSN 4o9062J27 

FM USS OBANNON 

~Dl~f ~ ~:~b ;~ .0 ~.· ~ 
... ... --- .... ..,.,.,~$."'>·- ~ : -,... ,,;,,,A.... j ' 

INFO CDMNA¥SURFLANT NORFOLK VA//JJJ// 
COHNAYBASE CHARLESTON SC//JJJ// COMCRUDESGRU TWO 
NAY ST• CHARLESTON SC/ I J3JI I HA\' SHIPYD CHARLES TOH .·£Cl1 JJJ/ I 
SUPSHIP CHA~LESTON SC//JJJ// 
NAVSURFLANT READSUPPGRU CHARLESTON SC//JJJ// 

eT 
UNCLAS; 

s'vaJ: UNIT SITREpl 
MSGID/USS OBANNON/d.4/APK// 
FLAGWORD/-/UNITSITREP// 
TIMELOC/211500ZAPR91/NAYSTA CHARLESTON SC/FINAL// 
GENTEXT/INCIOENT IDENTIFICATION ANO DETAILS/ 
SPILL OF OIL/WATER MIXTURE DCCU~REO AT BERTH P4A 
WttILE DEWATE~ING FORWARD ~UEL OIL STORAGE TANKS. 
FUcL IN TANK HAO BEEN PREVIOUSLY REMuV~O TO ALLOW 
FOR REPAIRS TO TAN~. APPROX 20 GALS OF OIL/WATER 
~IX (10 PERCENT OIL) OVERFLOWED FROM FUEL SWOB. ENTIRE 
SPILL WAS CONTAINED BETWEEN SWOB ANO SHIP. CLEA~~p 
EFFORT BY SHIPS FORCE WITH PORT SERVICES ASSISTANCE 
COMMENCED IMMEDIATELY AND WAS RAPIDLY COMPLETED. 
NO RELEASE OF FUEL TO SURROUNDING ENVIRON"ENT 
(VERIFIED BY COAST GUARD ANO PORT SERVICES REPS>: 
PORT SERVICcS REP AT SCENE INOICAT~O OIL/WATER 
MI~TURE WHICH OVERFLOWED HAD LITTLE OIL IN IT. 
OEWATERlNb wAS BEING ACCOMPLISHED BY A CONTRACTOR 
UNDER OBANNON SUPERVIS!ON (CHE~G/MPA WERE ABOA~O). 

OLV~:COMOESRON FOURC10l ••• ACT 
DLVR:NAYSURFLANT REAOSUPPGRU CHARLESTON SCC5) ••• INFO 
LLVR:USS 08ANNDN(1) ··~ = 

••• INFO FOR COHCRUDESGRU Twoi· 
(1) e06(1) 004(1) 0a3C1> oeC1) N,(1) N4(1) N33(1) N32(1) 
(1) N3C1> NZ(1) FILEC1) 

11C1T ••• INFO FDR NAVSTA CHARLESTON SCCS) 
+7-f1) ~01(1) 00(1l(j~ 

4!>9Jb2 /75 07 /112 
CSN: RXBR~iH 

1 OF 2 

178~1 / 3/Jii:}~ 

RTD:0~~-~3J/COPI~S:JC~ 

211645~ AP~ 91 

.NRTR 
UUUUUUUUUUUUUUUUULIUUUUUUUUUUUUUUUUUU .BUN·OFF 

==~~---f.---i~...1---u u N c L A s s I r I !: () u :TRfc CHKR 
UUUUUUUJUUuUUUUUUUUUuUouuuuuuu~uuu~u i~O~lS~T=R~O~;._;_;_;;-+-~~------

·-! 
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' 

U JNCL4SSIFIEO oJ 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

.• S TOPSIO; WATCH JN SOUNO POWERED PHONE ANO 'lADIO 
ATTEMPTED TO GET CONTRACTOR TJ CHASE PUMPING AS TA~K 

=tLL:o, 3UT CONTRACT1R TuOK SEVERAL MINUTES TO STOP 
PUMP. TIGHTcR SUPc~YISION OF CONTRACTOR PE~SONNEL HAS 
~EEN IMPLEMENTED. LAST REPORT THIS INCIDENT. 
RMKS/HISHAP-REPORT NOT REQUIRED.// 
~T 

·. ~-

-. ... ~ - -·:.·~_; ·:s~ .. ~ ·_ t :·_~.; lf· -'"fi." 

' • .....,, •· ..--~'j(- 41. i . 
{ 

~69362175~7/112 
,RXBRt1034 

2 OF 2 M1 "035 112101:S9Z. 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U U N C L A S S I F I E O U 
uuuuuuuuuuu· IUUUUUUUUUUUUUUUUUUUUUU 

2.11645£ APR 91 
USS iJBANNON 
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ADMINISTRATIVE "ESSAGE 

PRIORITY 

P 241925Z APR 91 ZYB PSN 490421J2e 

FM USS ORTOLAN 

TO COMDT COGARD WASHINGTON DC//JJJ// 
NAYSTA CHARLESTON SC//JJJ// 

~ .. -- ·- -... -- - . 

*IQ# -. @.£ !l ;&L§ld; JQL 

\.3A_ :;v:c 
Lll. __ J.;~----
t$8 ! 

1.ss §1/ 

\~~f(!RERl~ 
2._ -i:. __ 

.. 

INFO CNO WASHINGTON DC//JJJ// 
NEESA PORT HUENEME CA//JJJ// 
COHSUBGRU SIX 

COMSUBLANT NORFOLK VA//JJJ// 
FEMA RGN IV ATLANTA GA//J~J// 
COMSUBRON FOUR 

COMNAYFACENGCOM ALEXANDRIA VA//JJJ// 
COHNAVSEASYSCOM WASHINGTON DC//JJJ// 

BT 
UNCLAS /l~a5090// 

SUBJ: OIL SPILL REPORT (REPQRT SYMBOL OPNAV 5090-2> 
MSGIDIGENADMIN/ORTOLAN// 
RMKS/1. CNO FOR OP-45 ANO CHINfO 

2. Z41925Z APR 91 
(A9 USS ORTOLAN (ASR-22) V20144 

3. SPILL LOCATION 
CA9 INPORT NAVShIPYD CHARLESTON SC, PIER DELTA BERTH SIX. 

4. AMOUNT SPILLED lN GALLONSi FIVE GALLONS 

;. TYPE OF OIL SPILLED 
(A) DIESEL FUEL MARINE (OFM) 

6. NOT APPLICABLE 

SPILL CAUSE. 
(A) OTHER - OIL OONUT WA~ NOT 

CONNECTION. WHEN FUEL OIL STRIPP 

N1(1) ••• INFO FOR COHSU8GRU SIX(6), 
013(1) 01(1) 90A(1) N32(1) FILE(1) 

llJLH1) 

FROM 

3/0123 

ese9e1 11e2aa 

RTO:e0a-ee01coPIES:0014 

490421/2930/115 
C.SM:RXBR0621 

1 OF 2 H1 0615 115114:192 

uuuuuuuuuucuuuuuuuuuuuvuuuuuuuuuuuuu 
U U N C l A S S I F I E D U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

>( 1 
rt'- t .) 

;:'>--.. I( "'Q 

24192 SZ APR 91 
USS ~TOLAN 

INRTR 
RUN-OFF 
TRFCCHKR I ·.-----

' 



U U N C L A S S ! f I E 0 U 
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OIL DONUT SPILLING FIVE ()) GALLONS OF FUEL OlL INTO THE COOPER 
_ ,R. PUMPING IMll'EO!AT=LY' CEASED. 

LICK DESCRIPTION ANO MOVEMENT: 
A) S Il E : .L c NG TH I WI 0 TH 1 5 ta F EE T / 1 0 FE E T 

(8) COLOR:" FA INT COLOR 
·CC> ON-SCENE WINO: WEST FIVE KNOTS 
CD) SEA STATE: ONE 
(E) SLICK MOVEMENT - STATIONARY 

9. AREAS DAMAGED OR THREATENED: 
(A) NAME OF BODY OF WATER AFFECTED. COOPER RIVER 
ca~ NATURE ANO EXTENT OF DAMAGE TO PROPERTY, WILDLIFE, QR OTHER -

RESOURCES: NONE 
(C) AREAS OF RESOURCES THREATENED: NONE 

10. TELEPHONIC REPORT TO NATIONAL RESPONSE CENTER (NRC) WAS NOT MADE. 

11. SAMPLES WERE NOT TAKEN. 

1Z. CONTAINMENT ~ETHOD PLANNED/USED: 
(A) OIL ABSORBENT BOOM 
CB) SHIP'S HULL 

1.5. SP.ILL REMOVAL METHOD PLANNED/USED: 
CA) SORBENTS - OIL ABSORBING PADS 
(8) OTHER - SMALL BOAT WITH OIL ABSORBENT PAO. 1, PARTIES PERFORMING SPILL REMOVAL: 
CA9 NAYSTA CHARLESTON PORT SERVICES ANO USS ORTOLAN SHIP'S FORCE. 
~8) SPILL CLEANUP/REMOVAL COMPLETED 24l130Z APR 91. 

15. ASSISTANCE REQUIREO/AODITIONAL COMMENTS. NONE 

16~ ACTIVITY CONTACT FOR ADDITIONAL INFORMATI~N. LCDR D. L. JOHNSON, 
XO, A/V 563-38971 COMM (803)-743-3897.// 
ST 

498421129 381115 
CSN: RXBRB6Z1 

2 OF 2 M1 8615 115/14:19Z 

.. ."' ..,,,,.. -- ---- ~ - ., - .- . -· 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
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ccccccccccccctcccccccccccc 

Z41925Z APR 91 
USS ORTOLAN 
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PRIORITY 

P 242230Z APR 91 PSN 488164J31 

?M USS FAHRION 

TO CD"DESRON SIX 

INFO ClNCLANTFLT NORFOLK YA//JJJI/ 
COMNAVBASE CHARLESTON SC//JJJ// 
NAVSTA CHARLESTDH SC//JJJ// 

ST 
U,..CLAS 

MSGIO/UNIT SITReP/FAHRIJN/0a5/APR// 
FLAGWORO/-/UNITSITREP// 
R:F/A/VHG/FAHRIQN/241915ZAPR91// 

COMNAVSURFLANT NORFOLK YA//JJJ// 
COMCRUOESGRU TWO 
SOPA CHARLESTON SC/IJJJ// 

AMPN/RfF A IS INITIAL VOICE REPORT TO CINCLANTFLT SDO// 
TIMELOC/2416a0lAPR91/CHARLESTON SC/FINAL// 
GE"T=XT/INCIOENT IDENTIFICATION AND DETAILS/SPILL OF APPROXIMATELY 
THREE QUARTS Of OILY ~ASTE INTO COOPER RIVER// 
RMK5/I. SHIP CJMHE~CED TRANSFERRING OILY WASTE FROM AM~2 BILGES TO 
OILY ~ASTE ~OLnI~G TANK s-164-0-F USING NUMBER 1 ANO 2 BILGE PUMPS 
TAKING INTERMITTENT SUCTION ON THE BILGSS USING A SWEEP HOSE (MAXIMUM 
PUMP RATE Or 5~ GPMl. BILGE PUMPS WERE ON LINE FOR TEN MINUTES WHEN 
CENTRAL CONTROL STATION CCCS) RECEIVED WORD THERE WAS FUEL ON THE 
PORT SIDE HAIN DECK. BILGE PUMPS WERc IMMEDIATELY SECURED. FUEL WAS 
OETc~MlNED Tu COME FROM S-164-0-F TANK VENT ON THE PORT SIDE MAIN 
~ECK LOCATED AT FKAHc 1~3. APPROXIMATELY TWO GALLONS OF OILY BILGE 
WATER SPILLED ON DECK. SILbc WATER RAN AFT AND DOWN THE MAIN DECK TO 
AM~l ESCAPE TRUNK HATCH 2-212-2-T ~HICH IS EQUIPPED WITH AN INSTALLED 
COAMING DRAIN WHICH IS PLUMBED DIRECTLY OVERBOARD. BMCM W. D. RUSSELL 
FROM NAYSTA CHARLESTON PORT SERVICES OIL SPILL RESPONSE TEAM 
DETERMINED LESS THAN ONE GALLON OF OILY WASTE WAS DISCHARGED OVER THE 
SIOc Y~A THIS PLUMBING DRAIN. THERE ARE NO VALVES INSTALLED IN THIS 

DLVR:SOPA CHARLESTON SC(5) ••• INFO 
~LVR:COMOESRON SIXC5>~ 
:tVR:USS FAHRIONC1> •• ~ 

/ 

;,:::::0£JZ(1) .... INFO FOR COMCRUDESGRU TWO(}() '1 /18/0001 

·I 

1<1> ~a6<1> a~4<1> 003<1> ~~<1> N5C1> 
1<1> N3(1) N2<1> FILEC1> 

N4(1) N33(1) N32(1) 

.__., 
17801/ 3/0002 

'tl:U=> 1;a~ at9 c/1 \ \ 0 

••• INFO FOR N~S~A CHARLESTON SC(5) 

<;)<>/ o:;; 1i oi ~ RTD: iH.,-030/COPIES :dk'~ ;/::) 

43B164/24o2/115 1 ~F 2 

UUUUUUUUUUJUUUUUUUUUUUUUUUUUUUUUUUUU 
~ U N C l A S 5 I f I E 0 U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
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U U,.CLA.SSIFIEO U 

~ TLE O~AIN~PLUM8ING SYST:~ A~D ITS ASSOCIATED ~v~~aOARO SCUPPER rs 
LOCATED APP~JXIMAT:LY TEN FEET dELJW THc MAIN DECK. 

z. T~E OILY •ASTE TANK C5-1o4-~-F) THAT THE SILGE WATER WAS BEING 
PUMPED INTO HAS A zsaJ GALLJN CAPACITY. LOCAL TANK LcVEL INO!CATOR 
CfLI> ON TANK 5-1-64-0-F PRIOR TO PUMPING WAS 1500 GALLONS. AFTER 
SPILL WHEN PUMPS WcRE SECURED, LOCAL INDLCATOR FOR THIS TANK SHOWED 
16~0 GALLONS AND THE REMOTE LEVEL IKOICATION IN CENTRAL CONTROL 
STATION CDEMANO DISPLAY INDICATQR CODI)) SHOWED l000 GALLONI IN TANK 
5-164-a-F. HIGH LEVEL ALARM SET POINT FDR THIS TANK rs 210a BY OOI. 
AT NO TIME WAS THERE A HIGH LEVEL ALARM. 

3. CAUSE OF SPILL ON DECK WAS OVERFILLING 5-164-a-F. OVE~FILLING 
APPEARS TO BE A DIRECT RESULT OF AN INACCURATE ELECTRONIC T~NK LEVEL 
INDICATING SYSTEM. I HAVE VERIFIED THAT SHIP'S FORCE WAS CONDUCTING 
T~ANSFER OF OlLY WASTE IN ACCORDANCE WITH EOSS (SOWH/304/0881 PAGE 1 
JF Z USER NOTcS 1A). CAUSE OF SPILL OVERBOARD, WAS FUEL ON DECK 
ENTERING ESCAPE TRUNK WEATHER DECK HATCH 2-212-Z-T CGAMING O~A?N. 

4. WE WILL CONDUCT VERIFICATION OF ALL TLI 1 S ASSOCIATED 
WITH FUEL SYSTEMS TO DETERMINE ACCUARACY OF ALL TLI'S. MISHAP O~ 
JAGMAN REPORT NOT REQUIRED. LAST SITREP THIS I~CIOENT.// 
dT 

188164/246Z/115" 
RX8R0199 

Z OF 2 Ht 9203 115/03:14Z 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
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Z42230Z A.PR 91 
USS FAHRION 

.. 
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AOMtNISTRATIVf MESSAGE 

ROUTINE 

~ 261653Z APR 91 ZYB PSN S01157J19 

FM NAVSTA CHARLESTON SC//13/80/01/11// 

TO COMDT COGARO WASHINGTON OC//JJJ// 
COMNAVBASE CHARLESTON SC//JJJ// 

...~ --.-- ......... _-~ 

INFO CNO WASHINGTON DC//JJJ// 
F:MA RGN IV ATLANTA GA//JJJ// 
COMNAVFACENGCOM ALEXANDRIA VA//JJJ// 
COMNAVSEASYSCOM WASHINGTON DC//JJJ// 

NEESA PORT HUENEME CA//JJJ// 
SOPA ADMIN CHARLESTON SC//JJJ// 

t:IT 
UNCLAS //N05~90// 

SUBJ: OIL SPILL REPORT (REPORT SYMBOL OPNAV 5090-2) 
MSGID/GENADMIN/~AVSTA CHA~L~STON SC// 
~MKS/ 

1. c~o fQR nP-4S ANO CHINFO 

2. 241333~ APR ~1, UNKNOwN 

!. COOPER RIVE~, NAVAL SHIPYARD CHARLESTON, SC FROM PIER JULIETTE 
(NORTH SIDE OF PIER) 

4. APPROXIMATELY 1~ GALLONS 

;. OIE~EL FUEL MA~I~E (DFM) 

6. UNKNOwt.i 

7. UNKNOWN. 

5. 50 FT X 150 FT, eRIGHT COLOR 8ANOS1 WINDS CALM, WATER MOVEMENT 
STATIONARY. 

9. COOPER RIVER 

13<1> ••• ~ FOR NAVSTA CHARLESTON SC(8) 
2ac1> 1ac1> 16<1> 11c1> 38<1> d1<1> a0<1> 

-- 18241/ 3/0123 

ero:~26-0J01coPIES:a0ea 

501157/6133/117 1 JF 2 M1 0287 117103:~2! 26165lZ~APR 91 
C S "l : I? X B R Q' l 1 S N A V S TA CH A ~ l E S T 0 N .... · ~r..£...IL-.."""1.4o41'.Jil'.JJJ.~--

IN R 
UUUUUUUUUUUUUUUUUUUUUUUUULIUUUUUUUUUU RUN·OfF 
U U N C L A S S I F I E 0 ui:.:.::~.;;...;..---1~i;...;...----~ 

uouuuuuuuuuuuuuuuuuuuuuuuuuuuouuuuuu._:T:..:.R:.:.F..::C:...:CH~K:.:.:R~-----
OISTRO 
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UUJUUUU0JUUUUUJVUUUUUUUUUUUUUUUUUUUU 
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~~PGRT WAS M~OE ~UMdER 69336. 

1l. OIP 3JJ1 (FLYING "V") SORBENTS 

14. NAVAL STATIJN CHARLESTON SC, PORT SERVIC~S PERSONNEL 

15. NONE 

1~. PORT SERVICES OFFICER, CODE 13, HAVSTA CHARLESTON, SC, PHONE 
(833) 743-6411, A/V 563-b411.// 
t) T 

• ) 

•
01157/6133/117 I ' 'RXBR0275 

2 ·aF 2 M1 0287 117/0J:02Z 2o1653Z APR 91 
NAYSTA CHA~LESTON SC//13/0~/31/11// 

l uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U U N C L A S S I F I E D U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
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ROUTINE 

tS _____ _ 

f3A ·-

~: ttii-ADMINISTRATIVE MESSAGE 

134.~~~-'--.,..~-

0ISP ilC~f~ 
CO.MDESJfON FOUR 

~ 262344Z APR 91 zve PSN 5~1459J24 

.fM USS BLAKELY 

TO NAVSTA CHARLESTON SC//JJJ// 

!~FO CINCLANTFLT ~O~FOL~ VA//JJJ// 
CJMCRUOESGRU Twu 

COMNAVSU~FllNT NJR~OLK YA//JJJ// 
CNO WAShINGTON DC//OP-4S// 

NEESA PORT· HUENEME CA//112// 
CO~NAVSEASYSCOM WASHINGTJN JC//02C// 

· COMNAYBASE CHAR:LEST-ON .-$'C/l'fJJ.J//.,,1 
-,.;. 

C:JGARO .'iifA1'fONAl. ~E"SPO NSE .·CENTER WASHING TON DC //J.JJ/ I 

ST 
uNCLAS //N~~09J// 

SUBJ: OIL SPILL REPORT (REPJRT SY~BOL OPNAV 509~-Z) 
~SGIO/GENADMIN/SLAKELY// 

REF/A/OOC/C~0/020CT90// 

~ ; ,. . . . . ·, ... 

AMPN/OPNAVINST 50v0.1A, ENVIRONMENTAL AND NATURAL RESOURCES PROGRAM 
MANUAL// 
RMKS/1. 2)1200ZAPR91 

2. OIL IS FROM UNKNOWN SOU~Ct. ~ll RISING TO T~E SURFACE NEAR 
T~- HULL OF USS ~LAKELY INDICATED A PJSSia~E HUlb PENETRATION lNTJ A 
FUEL TANK W!TH FUEL SE~PI~G OUT. 

3. NAVAL STATI~~ CHARLESTJN SC, PIE~ Q4A. 

4. ESTIMAT: 8Y N~VAL STATIO~ PERSONN~L WAS APPRQX. 50 GAL Of ClL 
RECGVEREu. 

5. eEST ESTIMATE DF TYPE OF OIL SPILLED IS NAVY DISTILLATE, F-76. 

~~vR:COMOESRO~ FOUR(1~ACT 
~~V~:USS 5LAKELYC1> •• ~ ~ 

13(1> ••• ACT FO~ NAVST4 CHA~LESTON St(8) 18241/ 3/0123 
20<1> 1oC1> 16(1> 11<1> C8C1> 01(1) 00(1) 

2J2(1) •• .,INF:J FJI< C:JMCRU3ESGiW TWJ..;;;J 0S09J/ 
0~7<1> £i6C1l ~J4C1> 0i3C1l a~C1) N5(1) N4(1) N33(1) N32<1> 
~31(1) N3(1) N2(1) FILEC1) 

5..'.1'.S\,;/~214/117 

C;)";:.:.;x::,i;;.;3.:.:, 
1 J:; 2 

UU~UJUUUUUUUUUUUUUUJ~UUUUUUUUUJUUUUU 

J U N C l A S ~ : ~ I E ~ ~ 

U0UJ~UUJUUJUUUUUUUUUUU~U~UUJUUUUUUJ~ 

1 /0l.:!1 



UUUUUUUUUUUUUUUUUUUUUUUUUUJUUUUUUUUU 
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- , tJ.JIJUUUJUJUuUUUUUU ·JUO JUUuUJUUUUi.JUUUJ•j 

s~IP w~s INPO~T cc~o ra~N, ~C~DUCTING ~J FU~L q~Llf2J JPE~~TiJ~S. 

.. . . C WS:: U~K~Ol<IN • ?JSSI3L~ ST~UCTURAL f~ILU~E: ~ULL CJ~RJSIJ~, 

-· 1aa0FT BY 1aa FT BRIGHT COLOR SANOS OUT30Ax0 SID: OF SHIP, 
1J~FT 3Y 1J FT DULL 3ROWN I~BOARQ SIDE ANO USQE~ PIE~; 

.r~os SE AT 1a-1s KTS; SEA STAT: x-2; SLICK MOVeMENT VA~r:o ~ITH 
cw~RE~Ts, HOSTLY DOWN RIVER AT 1-2 KTS. 

1; CJOPCR ~IVER, VIC NAVSTA PieR J AND SJUT~. 

1J. TELEPHONIC REPORT TO NRC ~AS ~AOE. 

1~. )lMPLES WERE TAKEN. 

12. OIL CJNTAINEO USING aooMS l~D SHIP'S H~LL. 

13. GIL ~EHOVEO USING DIP 3JJ1 ~NO SQRB~NT P~DS. v=~v SLIGHT 
~2)1DUE ~cMAINS IHSiuE 3vJM. 

i~. NAVSTA CH~SN PORT SERVICES. 

15. ~PTE~ EXTENSIVE INVESTIGATION, DIVERS ~ERE UNABLE TO DETERMINE 
S,· ~CE IJF i'.lIL. OIL FLOW SLJWEO TO OCCASION4L DROPLcTS SU.~FAC!NG 
~ JARD AFTER ~-5 HOURS. INTENTION IS TO ~EEP CONTAINMENT aJOM 
. NO SHIP UNTIL U/W AM TUES. INVESTIGATE Q4A PIER AREA AFTER 

RfURE.- REMOVE ALL F-75 FROM SUS~ECT TANKS AS SPACE BECOMES 
~YAILASLE. MONITOR TANKS FOR WATE~ SNTRY. ~2TURN TJ ALTERNATE dfRTH 
J3 MAY. IF NO WATER ENTRY, RETURN FUEL TO TANKS AND CLOS:LY MONITOR 
VICINITY OF ~HIP. IF WATER DISCOVERED IN ANY TANK, TAKE CORRECTIVE 
ACTION. 

16. BLAKELY POC:. LCDR BARNHART, CHENG, AV 563-53~4 
COMM (8~3)743-3099.// 
3T 

,. . ... 

r...Jl01459/6Z14/117 · 
r lilXBR034S 

l OP 2 M1 .3356 117/J3:55l 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U U N C L A S S I F I E 0 U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

-'.-; 



. " . 
1 

... ___ --.. ., 

• PRIORITY 

P 28al20Z APR 91 PSN 506532J21 

.· ... 

FM USS SAMUEL ELIOT MORISON 

TO COMDT CDGARD WASHINGTON DC/IJJJ/f 
NAYSTA ·cHAR~ESTON SC//13/08/01/11// 

• . : ! .. •·•• . ·, ••. • • • .• • • . . • 

'·· ,. tNFri"ct.a aA·sHtNGroN· ·ar..,1 JJJ1,. • ~- · ·· 
NEESA PORT HUENE"E CA//JJJ// 
COMNAVFACENGCOM ALEXANDRIA YA/IJJJ// 
COMNAVSEASYSCOM WA~HINGTON OC//JJJ// 

GT 
:. 'UN-C-i..-AS·:·llH.~:89lUf-' ·" ···:·.-. .. '. ": .-· ,.-,, '' 

SUBJ: OIL SPILL REPORT (REPORT SYMBOL OPNAV 5990-2) 
MSGIO/GENADHIN/USS SAMUEL ELIOT MORISON// 
RMKS/. 

1 .. CNO FOR OP-45 ANO CHINFO 

2 .. 272130Q APR 91, USS SAMUEL ELIOT MORISON, FFG-13, 

3. NAVAL STATION CHARLESTON, SC, PIER NOVEMBER 

20966 

t "· APP~O XH4ATEL Y 15 GALLONS 

s. LU5E/t1YDRAULIC OILS 

o. OTtiE R 

7. THE INTENTION~L, IMPROPER, ANO UNAUTHORIZED ALIGNMENT OF AN 
EDUCTOR IN AFTER STEERING SY THE ASH WATCttSTANOER RESULTED IN THE 
DISCHARGE OF APPiOXIMATELY 1~ GALLONS OF OIL OVERBOARD. 

~. 20FT X 3FT, UNK1 UN~, NO MOVEMENT 

9. COOPER RIVER 

10. TELEPHfrNlC REPORT WAS MADE NUMBER 69833 

OLVR:USS SA•UEL ELIOT •ORISONC1~ 
13<1> ••• ACT FOR NAVSTA CHARLESTON SC(4) 

aec1> e1<1> 11c1> 

. 
l.191 

RTD:a14-0~0/COPIES:0B05 

5J6532/745l/118 1 OF 2 M1 0220 116109:43l --~~0~L-iill.tWP~bflf7'--i 
C SN : R X B ll ~ 2 2 3 USS S AMdBt,.:.l1J.,.I.JiJ . .J11 

·~';;c..t .... ;"': -,' 
. n.'1.'~\!:"'w r _. • . 

UUUUUlWUUUUUUUUUUUUUUUUUUUUUUUUUUUUU :~~~-•. ~.:. , 
U UNCLASSIFIED Ui~··. 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu ))1~·1'""'._ -- . --



uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
u U N C L A S S I F I E D U 
UUUvUUUUUUOUUUVUUUUOUUUUUUUUUUUUUUUU 

TAK::N 

12. QUAY WALL, SHIPS HULL 

15. DI? .HJ01 

14. NAVSTA CHA~LESTQN, SC PORT SVCS PERSONNEL 

15 .. NONE 

16. USS SAMUEL ELIOT MORISON, LTJG JOHNSON A/V 563-l196 
i>T 

-~ .,· ..... : ... -:.,_~ : ... :-:. ,.,.~. . ·': :0:.'· 
,. 

. '· .... . - . 

:•,- ... 

. ·~ ... ' - .. "'.'. :~ '·"' ; . ··. 

. ~· . 
·:· .. • '•,,. 

... ; - >' 
. ~ . ·~ - ' . - . ~· . ~. . . . .. - .. . . ...... . .. ' . 

:- . 

• 

16532/74S2Jt18 I!'( RXBRl2Z3 · 
K1 S~lZS, 118/89;43Z 2883l0L APR 91 

USS SAMUEL ELIOT MORISON 



' I 

' . uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuouu 
U U N C L A S S I f I E 0 U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

t-: ADMINISTRATIVE MESSAGE 

;. ROUTINE 

R 291505Z APR 91 zya PSN 515167JZ5 

FM NAVSTA CHARLESTON 5C//13/e0/B1/11// 

TO COMDT COGARD WASHINGTON OC//JJJ// 
COMNAVSASE CHARLESTON SC//JJJ//. . ' 

~ .. , i . ·1 " ~ I" '\ 

INFO' .CN,() WASHINGTOf'.4 DC//JJJ// 
FEMAfRGH,IV-ATLANTA GA//JJJ// . 
COMNAVFACENGCOM ALEXANDRIA YA//JJJ// 
COMNAVSEASYSCOH WASHIN~TON OC//JJJ// 

ST 
UNCLAS //H05090// 

SUBJ: OIL SPILL REPORT (REPO~T SYMBOL OPNAV 5090-2) 
~SGID/GENADMIN/NAVSTA CHA~LESTON SC// 
RHKS/ 

1. CNO FOR OP-45 4NO CHINFO 

2. Z9102~Q APR 91, SOURCE UNKNOWN 

3. NAVAL STATiaN CHARLESTON PIER MIKE 

4. APPROXIMATELY 50 GALLONS 

~. DIESEL FUEL MARINE (OFM) F-76 

6. UNKNOWN 

7. UNKNOWN 

------~ ...... . ' . _._.,__ 

5. 1,10~· x oo~·, BRIGHT COLOR BANOS, NW 5 KTS, CALM, MOVEMENT 
S'JuTH 

9. COOPER RIVER 

1~. TELEPHONIC REPORT WAS MADE NUMBER 69965. 

13(11 •• ~ ,/'~AVSTA CHA•LESTON SC(8l 20(1~6~1> 11<1> J6<1> ~1<1> eJ<1> 

~1)167/949911a 

C 5 r• : R X S R J 5 6 5 
1 2 

uuuuuuU~UUJUJUUUUUJUJULlUUUUUUUUUJUUU 

U U N C L A S S I F I E G U 
UUUUUVUUUUUUUUJUUUUUUUJUUUUUUUUUUUJU 

102411 3(0123 



' 11. W€R~ rl\K~N 

1 ~. 300M, CA~EL 

uuuuuuuuuuuuuuuuuuuuuu~uuuuuuuuuuuuu 

U U N C L ~ S S I ~ I : 0 u 
JJOUUUJUUuJUUUUuUUUUUUJUUUUUUUUUUUUU 

13. OI~ 3~~1, SO~BENTS 

-14. ~AVAL STlTIO~ CHARLESTON SC, PORT SE~VICES PERS~NNEL 

15. NONE 

16. PORT SERVICES OFFIC~R, CODE 13, NAVSTA CHARLESTON, SC, PHONE 
(3~3) 743-64111 l/V 563-6411.// 
H 

.. ·~ 

' . 

., 
, ...... H •. ,, ~ 

',-

. \ 

M1 0535 120/09:16Z 2915d5Z APR 91 
NAVSTA CHAQLESTON SC//13/~~/•1111// 

~~--"'uifauuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U l:: U N C L A S S I F I E D U 
uuuuuuuuuuuuuuuuuuuuuuuouuuuuuuuuuuu 



-- ~ -· -... __ .,. ___ .-;.,. ____ . -----...e.2..-::::... 

BT ~ .. ·~r- ~~:'""·~-:-_--:r·r~-~~~- -

i~ .. f.;.c~ N.F,l DENT I AL ~-~~~· ' .·-~~-:!~.-~:~·--*~~~-. 

I 

MSGID/UNIT SITRfP/BLAKELY/007/-// 
REf/AIRHG/BLAKELY/lB013aZAPA91// 
AMPN/RfF A IS OIL SPILL REPORT IAW OPNAVINST 5090.1A// 
FLA6WORD/•/UNlTSlTR£P// 
TIMELOC/2921HBZ/31S10~N079560SW/INIT// 
GEHTEXT/INCIDENT IDENTIFICATION ANO DETAILS/WHILE PUMPING WATER 
~ROM WASTE WATER TAN~ IN KAIN CONTROL TO AUXILIARY MACHINERY ROOM 
&1 VIA STRIPPING SYSTEM TO COHTAMINATED OIL TANK1 TANK FILLED AND 
OVERFLOWED INTO HARBOR. ESTIMATED 290-300 GALS OF WASTE WATER 
MIXED WITH OIL. NAVAL STATION CHARLESTON PORT SERVICES ANO 
SHJP•s FORCE CONDUCTED CLEAN UP USING OIL ABSORBENT PADS AND 
SURFACE SKIMMER. CLEANUP COMPLETE, MINOR RESIDUE REMAINS. 
•ATCHES POStfD TO ASSIST PORT SERVICES IN DETECTING ANY FURTHER 
UIL RcSIDUE OISCOVtREO UPON TIDE S"IFT. JAGMAN INITIATED// 
UECL/16NDVY1// 
tST 

1l1111 
11111 
11111 

/ 



IJ!JUUU'JUUUUUUUUUUUUUUUUUUUUUUUUUU~. \~\·,::,\Y'"' 
U U N C L A S S I F I E D ll'~~'<''. 
UUUlJUUUUUUUUUUUUUUUUUUUUUUUUUUUUtJ ; A ]j)Cill\ -·---. ---: 

SUSPECTED DUPLICATE .. 
IMMEDIATE 

0 202050Z MAY 91 PSN 634202J17 

FH USS HOLLAND 

TO COMSUBRON EIGHTEEN 

INFO COMSUBLANT NORFOLK VA 
SOPA CHARLESTON SC 

COMSU8GRU SIXt · 
COMNAYBASE CHARLESTON SC 

NAYSTA CHARLESTON SC 

6T 
UNCLAS 

MSGID/UNIT SITREP/HOLLAND/0~4/-// 
FlAGwORO/-/UNIT SITREP// 
TIMELOC/Zd1820ZINAVSTA CHSN/INIT// 
GENTEXT/INCIOENT IDENTIFICATION AND DETAILS/ 
TWENTY FIVE GALLONS OF FUEL OIL SPILLED INTO COOPER RIVER, PIER 
PAPA NAVSTA CHASN. VALV~ LEAKAGE DURING FUEL SYSTEM OPERATION 
CAUSED OVER FILLING OF THE CFF LINE FUEL OIL SERVICE TANK ANO 
SPILLAGE VIA OYERBOA~O DISCHARGE. CAUSE CORRECTED~ CLEANUP IN 
PROGRESS WITH ASSISTANCE FROM PORT SERVICES.// 
RMlS/NO FURTHER OUTSIDE ASSISTANCE IS REQUIRED.I/ 

• SIT 

'," .. 

OLVR:SOPA CHARLESTON SCCS> ••• INFO 

NlC1> ••• INFO FDR COMSUBGRU SIXC6> 17801/ J/8888 
, · . ( \ >L · 01 (.1l .. QMC1). N32..Cl> .. ~31,C 1)- FI.1..~!.1.> 

: ~ . . . . : -.- .. ' ~ 

; j-'f'C1> ••• INFO FOR NAVSTA CHARLESTON SC(S) 17801/ 3/8802 
// 17(1) 14(1) 01(1) 00(1) 

63420213875/141 
CSN:RX6RZ354 

RTD:00~-00~1coP1zs:~a 

141 ltB: SSZ l~~.T~;~~5~ . · t 
R' I ~.'7 USS . ttJ) I 

u u uuu uuu uuuu uu uu uuuuuu uu uuuuuuu uuuuu-~:~,~.: ,;;Cf ·; .• - ·-= -j 
U U N C L A S S I F I E 0 ul::_. --·~ ' .. --... 

1 OF 1 HI .J353 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

,, 



' ' 

• 

• 

R::lUTINE 

R 211h!l05Z MAY '111 PSN 677484J36 

FM USS HALYSURTON 

TO COMDTCOGARD WASHINGTON DC NAVSTA CHARLESTON SC 

INFO CNO WASHINGTON DC//OP-45// 
COMNAVBASE CHARLESTON SC 
CINCLANTFLT NnRFOLK VA 
CC:<CDESRON SIX 

NEESA PORT HUENEME CA//112// 
COMCRUDESGRU TWO 
COMNAVSURFLANT NORFOLK VA 

CuMNAYSEASYSCOH WASHINGTON OC//JOC// 

oT 
UNCLAS //N05~9Jf/ 

SUeJ: OIL SPlLL REPORT (REPORT SYM8DL OPNAV 5090-21 (MI~: 

CON SICERcD) 
MS~IO/GENADM!N/HAlfBUqJTN// 

R~~/A/DaC/OPNA~!~ST ~J9J.1A// 
RMKS/1. 261~t5: MAY ~1 

~- NAVSTA CHA~LESTON1 SC PIER ~UE3:c, ocRTH 1A// 

4. 5 U.S. GALLONS GIL/W~TER ~IXTU~E/¢0 PCT OIL// 

S. OIL/W~TE~ ~IXTURc ~ILSP=L 9250 DSL LUB_ OIL 

o. INTERNAL TRA~SFER IN AMR 3 OF WASTE LUBE OIL FROM BILGES TO OILY 
flilSTc DRAIN TANK 

' 
1.·.usE·O~ PORTABLE· PNUEMATlC ~U~P TO TRANSFE~ OILY WASTE INTO N0.4 
OILY i4'A ST: -DUIN, TA-NK P ERMITTEO Olf ERF ILL ING WITH SUFFI ClcNT HEAD T 0 
cXPEL OIL THROUGH THE U2 LEVEL VENT. OIL suaSEQUENTLY DRAINED INTO 

,, - ~ ,,. ~ 

;:;LV~:COMOESRIJN SIX(Sl ...... ~. 
JLVR:USS HALYBURTON(1) •• ~ · 

13<1>~ •• ACT,FOR NAVSTA CHARLESTON SC(6) 
.men 1ac1> 16(1> 11cn aecn 0H1> JaC1> 

18241/ 3/1!123 

~2lC1l .... IHFO FOR COMCRUOESGRU TWOC1'.J>> 05~90/ 1/00e1 
0J7(1) ea6(1) ~d4(1) 003(1) 00(1) N5(1) N4(1) N33(1) H32C1} 
1i31(1) hH1> 1\12<1> 'FiL=<1>, ~ 

QTD:J~~-0~~/COP!=s:~la 
')714S4/H-d/147 

C S -~ : < ).. 5 R Jll cd 5 
1 Of 2 14~/22:24l 

UJUJUUUUUUUUUU~UUUJUUUUULlUUUULlUUUUUU 

U U ~ C L A S S I F I E n U 
UJJ'J, ;_;· .;'; .hlJU JUJ,J'JUUUUIJU'.JIJIJiJ'J·JU!)'JJlJ 



. .. 

uuuuuuu~UUUUUUJUUUUUUUUUUUUUUUUUUUUU 
U U N C L A S S I ? I ~ 0 U 
UUUUUUUUUUUUUU~UUUUUUUtlUUU~UUUUUUUUU 

~rv:R THROUGH A DECK DRAIN. 

~- A. SLICK 8ARELY VISIBLE 
11. itlINO ·ia-9.111 OEGT/6KT 
•:.,;. S·EASTATE 0 ·• 
O. NIA 

'· CCOPER RIVER. NO OAM~GE OR THREAT TO LANO OR SEA CRE~TURES DU~ 
JUICK RESPONSE OF SHIP ANO NAYSTA CHARLc:STON PORT '.iE~VICES, .. 

I. 

1J. T:LEPHONE REPORT OT NRC WAS MAOEi CASE N~. 73367 ASSIGNED. 

1 z. C.ONTAI~MENT BY SHIP· HULL, QUAYWALL ~NO 511IP 11ULL 4T PIER PAPA. 

13. SPILL REMOVAL BY OIL ABSCRS~NT PADS. 

_1 •• ~PILL ~SMOVAL P~aFORMED BY: US NAVY; ~AVSTA CHA~lfSTC~ PORT 
s::~vrc.~s. 

15. 'N!J ASSISTANCE REQUIIH:O. 

1!>. ?iJC IN USS 
.11Ho4/2i7<; 

H4LYBUqTON (LT A. COLLINS, ~NG QFF, A/Y 
COMM 803-743-0464/2072) 

... 77484/Sit143/147 
S- : RXBR0885 

2 OF l M1 0369 143/2l:l4Z 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U U N C l 4 S S I F I E 0 U 
uuu uuu UUI 11 •uuuu uuuuuuuuuuu u uu u UlJUUUUU 

270J05Z MAY n 
USS HAL Y3 URTON 



' . 

• 

; , • ~ ... -,~-~,,__,,_,..._ .. ____ .. _;,.-:., .... ..wire 0 '·tt'!PiZ dl'}l1FiZ''Wt¥1''P"1i"tlii'Sd0 r 
l 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U U N C L A S S l F I E 0 U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu A--

ADMINISTRATIVE MESSAGE 

· ROUTINE 

R 2818451 MAY 91 ZYB PSN 67691eJ29 

FM NlYSTA CHARLESTON SC//13180/B1/11// 

TO COMDT COGARD WASHINGTON OC/IJJJ// 
COMNAV8ASE CHARLESTON SC//JJJ// 

~!~ = ~-----·: 
132 ~ 
133 91 1\12: 134 _______ _ 

QisPilOOER 1. ii. r . 
. 2. ' 

3. __ _ 

INFO CNO WASHINGTON DC//JJJ// NEESA PORT·HUENEME Cl//J~J/f 
FEMA RGN IV ATLANTA GA/IJJJI/ SOPA AD"IH CHARLESTON SC//JJJ// 
COMNAYFACENGCDM ALEXANO~IA VA//JJJ// 
CDMNAYSEASYSCOM WASHINGTON DC//JJJ// 

er . ' · 
UNCLAS J-1-Nfun:t I 

/ \ 
SUBJ: OIL SPILL ' EPORT (REPORT SYMBOL OPNAY 509'1-2) 
MSG I GENAOHIN/ N VS TA' ·tHA~L-€STON SC/ I 
RMKS/ 

1.. CNO FOR OP-45 AND 'CHINFO 

2. 281500I ~~y 91, UNKNOWN 
'' 

3 •. ·COOPE'R RIVER, NAVAL STATION CHARLESTON SC FROM PIER • ..flKE ·TO 
1/2 MILE SOUTH 

4. APPROXIMATELY 20 GALLONS 

'~. UNKNOWN <eEST ESTIMATE HYDRAULIC> 

6. UNKNOWN 

7. UNKNOWN 

' 8. 1e0• x 2000•, BRIGHt GOLOR SANOS, SQOT~ ~5 ~Ts, SEA CALMI 
MOVEMENT SOUTK 

9. NONE 

' . -

13C1)~·FOR NAVSTA CHARLESTON SC(8) 
20(1) 18(1) 16(1) 11(1) 08(1J 01(1) 20{1) 

18241/ 3/S12l 

RTO:B48-000/COPIES:0008 
' . 

7 

676910/483.8/146 
l:SN:RXBRf707 

1 OF 
' ' 

2 M1 0691 148/lfh31l. ·281845? M~· 
NAYS TA CHARLESTON SC;~~~/00/01 ~ . c.i!__ 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu ~ ' - ' 
U . U N C L ~ S S I F I E f! . U ~_.:. . 
U !):J :J UU uU:J UU UUU ~ V\.J U:J U UU U U JU UU l"J'J UU U U 1J 



' . 
UUUllUUUUUUUUUUUUUUUUUUUUUUUUUUUUUuUu· 

' 

0 U N C L A S S I F I E D U 
. uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

• TELEPHONI.C REPORT WAS MADE NUMBER 73517 , 

11. WERE TAKEN 

1Z. NONE 

13,. DIP 31191 (fLYitfG •v"!), .$ORIENTS 

14. NAVAL STATION CHARLESTON SC, PORT SERVICES PERSONNEL 

15. NONf-. 

' 
16. PORT SERYICES OFFICER1 CODE 131 MAYSTA CHARLESTON, SC, PHONE 
(,81iJ3) 743-,64111 A/W. 563-6411,.// 
BT 

- ·7~918/4838/1(8 
9t9rtX8R8787 ' 

2 OP 2 'ff1·8691 148/20:31 Z . :'!_81·84Sl _KAY 91 . 
NAVSTA CHARLESTON SC/113/00/81/11// 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U 0 N C l A S S I F I E D U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 



UU U UUOUUUUuUUUUUUUUUUU JUL•UUUUUUU~ :ti 
U U N C L A S S I F t E 0 U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

ADMINISTRATIVE M~S5AGE . 
ROUTINE 

R J71755Z JUN 91 ZY3 PSN 74332~J19 

FM NAVSTA CHARLtSTON SC//13/00/J1/11// 

TO COHDT COGARD WASHINGTON OC//JJJ// 
COMNAVBASE CHARLESTuN SC//JJJ// 

INFO CNO WASHINGTON OC//JJJ//~ NEESA PORT 
FEMA RGN IV ATLANTA GA//JJJ//';7 / SOPA ADMIN 
COMNAVFACENGCOM ALEXANDRIA VA//JJJ//v 
C:JMNAVSEASYSCOM WASHINGTON OC//JJJll ./ 
SOUTHNAYFACENGCOM CHARLESTON SC//044///' 

BT 
UNCLAS //NJ~~9~// 

lll--~--"'1--------
l~A:..-~...;--~~-131, _ __,,, ____ _ 

132.~ ......... -~---133___., ____ _ 
134 _____ _ 

DISPAXCHER lr~ 
2~ 

:s -

HUENEME CA/ I JJJ/ I -
CHARLESTON SC//JJJ//~ 

SU&J; uIL SP:LL ~cPuKT (REPORT 5YM30L OPNAV 509~-Z> 
MSGIG/GE~ADMIN/NAVSTA CHARLE$TJN SC// 
RMK~/ 

1. :NO FC~ OP-45 ANO CHI~FJ 

J. CQOPc~ RivE~, ~AVAL STATION CHA~l=STON ·c FROM PIER UNIFORM TO 
OAH1ARKER 4'i 

4. APPROXIMATE~Y S GALLJNS 

5. UNKNOWN CoeST :STIMATE OicS~L FJEL) 

6. · UNKNOWN 

7. UNKNOWN 

c. (A) 1~ F~ET 3Y 1J FEET 
(S) BARELY VIS13LE 
CC) EASTERLY, 2J-25 KNOTS 
CO> CHOPPY 

13(1). C)R NAVSTA CHARLESTON. SC (8) , 
2JC~16C1> 11 C1) 08(1) ~1 C1) ~0(1) 18241/ 3/0123 

RTO:J0a-l~0/COPIES:~~0B · 

74Hl"/3362/159 
CS!li:~XbRJ2J6 

1 OF Z M 1 k! 2 ~ 7 1 S 9 / 0 .2: S 5 ! 0 71 7 S 5 Z JUN 91 
~AVSTA CNARLESTON SC//1~/00/J1/11// 

U VU U UU UIJ U UU UUU'JUU 'J1JU UUUUUUUU UUU UUUUU . 
U , U N C. .l A S S I .f I E D U 
uuu~uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

lNRTR 

OSTRO 

f: 



' uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U U N C L A S S I F I E 0 U 

-- . . . . . uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
~ (f).SOUTHERLY, APPRaXIMATELY 3 KNOTS 

9. CA) CJOPER 'lIVER 

• (6) NONE KNOWN .. 
• <C> \NONE 

\ 
\ 

1 'J. REPORT WAS MADE, NUMBER 74734 

11. SAMPL~~ WERE NOT TAKEN 

12. NONE DUE TO SPILL IN MIDDLE OF CHANNEL 

13. OlP 3081 SKIMMER 

14. NAVAL STATION CHARLESTON SC, PQ~T SERVICES PERS~~~El 

15. NONE 

1 !>. PORT SERVICES ,OFFICER, CODE 13, NAVSTA CHA~LESTON, SC,. ?HDNE 
C!~J) 743-64111 A/V 563-6411-// 
3T 

1
743320/3562/159 
: RX8R0l d6 

~ 

2 OF 2 · M1 0207 159/02:55Z 07175SZ JUN 91 
NAVSTA CHARLESTON SC//15/00/~1/11/~ 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U U N C L A S S I F I E 0 U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 



uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U U N C L A S S I F I E 0 U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

u~ISTRATIVE MESSAGE 

;:JU TINE 

141445Z JUN 91 .ZYB PSN 786113J23 

K NAVSHIPYO:CHARLESTDN-SC//330// 

0 COMDT COGARD WASHINGTON DC//JJJ// 
4VSTA CHARLESTON SC//JJJ// 

~FO CNO WASHINGTON DC//JJJ// 
·ecSA PORT HUENEME CA//JJJ// 
S EPA REGION FOUR 

CCMNAVSASE CHARLESTON SC//JJJ// 

345 CORTLAND ST NE 
ATLANTA GA 30365 

aMNAVFACENGCOM ALEXANDRIA VA//JJJ// 
OMNAVSEASYSCOM WASHINGTON OC//JJJ// 

T 
NCL~S //N3~39ia// 

UaJ: OIL SPILL REPORT (REPORT SYMBOL GPNAV 5J9o-2) 
SGIO/GENADMIN/CNSY CHA~LcSTON SC// ..,.. . 
I 

..,CNO FOR OP-45 AND CHINFO 

• 130845lJUN91 
a. CHARLESTON NAVAL SHIPYARD UIC: NJJ1~1 

• a. CHARLESTON NAVAL SHIPYARD, AOJACE~T SE ENO OF PIE~ CHARLIE 
~D ALONG THE CAISSON OF ORYDOCK NO. 1 

• K. OIL/WAStE BILGE WASTE 

.. C. BILGE OEWATERING FROM SSN 

. :c. OTHER TYPE EQUIPMENT-FAILURE. 
PERAre·PROP!~LY. CAN WAS REPLACED. 

4 VACUUM CAN FAILED TO 

~··· -_...,,,_"!11 .. ••W,rllfl-

--~4~ 

i<1>-•;AcT:'FOR NAYSTA CHARLESTON secs> 
28(1) 18<1> 16(1) 11<1) 08(1) 01(1) 00(1) 

!....6110/3665/165 
9W!RXSR1473 

1 OF 2 M1 145 8 

182411 3/0123 

I :;. 



,_ uuuuouuuuuuuuuuuuutiuuuuuuuuuuuuuuuuu 
· U U· N C "L A· S S 1- F I. E 0 · · U 
uuuuuuuuuuauuuuuuouuuuuuuuuuuuuuliuuu . . ---· 

11. REPORT •AS MAOE1 ;NUDER .7659,7 

11. SAMPlES WERE TA~E• 

12.;; 1001t~. 
' ' 

. ' 

·l'S. ______ __ 
:.3.A..__ ____ _ 

'.31 •. 

fJ=. --SORHITS· • . - •. . . . 
···' .. \ ...... - - ,'. ~ .,:_" -:~·~·:~~ .. ·:~· .... ~-. ·.· ·:: ·- :. '. . ... ~ .. '~· ,,• -· .·.· .... ·~ ·:. ·~- ~ ·_ ... : ·-.. 
t4. Jt&tAL:'.ST;&TIOtt: CHAttLE$TOfl: SCi.-.:PDIT SEIWICES PERSONllft. 

.. - ~·~---·- . .. -~ . 

. 
16. POR~ SEll~CES OF~ICER1COOE 1S1HAYSTA CHARLESTON SC 

PHONe:,UllSl ·tu~66tl .. ··~·563~641111 . 
'<it:·~· ')· >':: -:',·; ~~-... '. "'·.~~;,. ~.,J. ._. - . 

. .... , 

~··· 

... - ··f".>-• .. 

uuuuuuuuuuauuuuuuuuuuvuunuuuuuuuuuu· 
, . ;'ij. u-.• C.:: t. .A S S I F I E 0 .. U 

UUVVUUUUUuUUUUutJUtfUtluUUUUUU,UU~VUUU 
;;t-J· ., ,,,_ 

1 ,..., ' - __..,.,_---·----'-#.,. ___ • ___ ., ___ .... I!' ...... -· ---

-· 

•212131!' JUN· 91 
SC//13118/11111//~ 



... -· .. .., -

-uu ':;uuuuuuuuuuuuuuuuuuuuuuuuuu•·--Juu 
~ U N C l A S S I F I E 0 U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

ADMINISTRATIVE MESSAGE 
ZGM& 

ROUTINE • 1(. 
i. _.,\-----~-------.. --.M-

R a3164~Z JUL 91 ZYS PS~ 89!34oJ4l 

FM NAVSTA CHARLESTON SC//13/a0/01/11// 

Ta COMDT tOGARD ~ASHINGTON OC//JJJ// 
. CUMN.YBtSf C.KAR.LfSTOK. S:C/ /.N3?./I,. · ·. :- ··.·' -· ..... _ .. ' ~ .. · ... .'. ·' .. .. :: : 

INF~ CNO WASHINGTON DC//JJJ// 
FEMA RGN IV ATLANTA GA//JJJ// 
COMNAVFACENGCOH ALEXANDRIA VA//JJJ// 
COMNAVSE4SYSCOM WASHINGTON DC//JJJ// 
SOUTHNAVfACENGCOM CHARL~STON SC//044// 

NEESA PORT HU~NEME CA//JJJ// 
SOPA AOMIN CHARLE.STOt.l SCI /N322/ I 

.. . .· 
8T 
UNCL~S //N6S~92// 

SU~J: OIL SPILL ~~PJ~T (R~PORT SYMBOL OPNAV 539e-2> 
MS~lC/G=NAOMIN/NkVSTA CHARlESTJN SC// 
RMt\.:i/ 

1. CNJ FJ~ OP-45 A~C CH!N~G 

~. COGP~R ~IVE~, hAVAL STATIQ~ C~ARLESTON SC FROM PIER LIMA 

ct. ·LESS THAN 5 GALL!Jt\.S 

s. uNKNJWN (oE~T STIMAT -RES:vu= =RuM FLOATING RAG) 

o. UNKNOi<iN 

7 •. lJNKN01.H~ (NO JP 5 IN .\R £:A) 

,8. 10 FT x 2e, SH~EN o~ BRIGHT COLOR BANOS, NORTH 07 KTS, SEA CALM, 
H!lVEMENT SOUTH 

9. NONE 

13C1li.~Ijt):aR NAVST~ CHARLESTON SCCS) 
20c1> 1ac1> 1oc1> 11c1> aac1> 01<1> 00c1> 

18241/ 3/0123 

RTD:0~0-00J/COPIES:0008 

896.34U'.'.>193/1::.:> 
CSN: ~X8Rk:'.3>1.+ 

1 JF 2 M1 ~317 1SS/04:02Z 031649Z JUL 91 
NAVSTA CHARLESTON S~//13/~0/01/11// 

U~UJUUUUUUUUUU~UUUUUUUUUUUUUUUUUUUU 

. 7·1-·-, u lNRTA ~ 

L 1c'e- i U u N C L ~ S S I F I E D II RUN-OR= 
0~uuuuuuuuuuuu~uuuuuuuuuuuuuuuuuuuu 1.J TRFCCHKR 

-. 
I 

~DJSTRO l 



UUUUUUUUUUUUUU~UUVuUUU~UUUUUUUUUUUUU 

U U N C L A S S I F I ~ 0 U 

' 

UUlJUlJUUUUUUUUUUU!JUUIJUU!JUUUUUUUUlHJUUU 

~ ~EPORT ~AS MADE, NUMBER 77867 

~ 

t I • 

12. NONE 

13. SORBENTS 

14. NAVAL STATIJN CHARLESTON SC, PORT SERVICES PERSONNEL 

15. NOlllE 

1~. ~J~T St~VICES OFFICER, CODE 13, NAVSTA CHARLESTON, SC, PHONE 
Cdd3) 743-6411, A/V 563-6411.// 
~T 

·' . . ' . 
~- . ·- ·:· . . _. . ' . . - ' -~ . 

~ ·: ' ...... ~ . : . .. . ... . - ·-·-·-· 

•

898348/5193/185 
ilXBR:33J4 

2 :JF 2 M1 0317 1S5104:02Z 031649! JUt 91 
NAVSTA CHARLESTON SC//13/ed/61/11// 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U U N C L A S S I F ! E D U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

.-.,.. .... 



•' r ••" • 

·~ 
~·. 

..... 

' . uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U UNCLASSIFIED U a: 

uuuuuuuuu~uuuuuuuuuuuuuuuuuuuuuuuu~~-=E d 
L3A_ ·- - -I 

RO:.JT l.Ni 

a 101930Z JUL 91 PSN 93587~Jl2 

FM NAVSTA CHARLESTON SC//13/80/01/11// 

TO COMDT COGARO WASHINGTON OC//JJJ// 
.. ·.COMNAY6A:S-f ,:(-HARL~StON·· SC/ /H3.ll t: · ,·.~ ... , ... · .... ~ .. , ... , ,:, · :..··~ .. . . ~ ' .: . . .. · ·: .. ~ . . ·• ~ . .. .. ·. 

INFO CNO WASHINGTON OC//OP-453// 
FEMA RGN IV ATLANTA GA 

NfESA PORT HUENE~E CA//112F3// 
SOPA AOMIN CHARLESTON SC//N32Z// 

COMNAVFACENCOM ALEXA~ORIA VA//182C// 
COMNAVSEASYSCOM WASHINGTON DC//SEA-07// 

. SQUJHN~VF~.~f-~COH .Ct:i_A:~LESTD~ SC/13_~~~~ 
. ·. ~: . : .. ' .. - :, .. 

BT 
UNCLAS //~e5~9~// 

SUBJ: OIL SPILL REPO~T (REPORT SYMBOL OPNAV S090-2) 
MSGID/GENADMIN/NAVST4 CHARLESTO~ SC// 
RMKS/ 

1. CNO FOR OP-4S AND CHINFO 

2. 1l144SZ JUL 91, UNKNOW~ 

3. COOPER RIVE~, NAVAL STATION, CHA~LESTON, SC PIER ROMEO/ 
SLlP 

4. APPROXIMATELY 02 GALLONS 

S. UNKNOWN 

6. UNKNOWN 

7 .-'UNKNOWN 

6. 50 FT X 200, BRIGHT COLOR 8ANOS1 MINO CALM, SEA CALM, ~OVEMENT 

SOUTH WITH EBS 

<t. NONE 

1a. REPORT WAS MAO~, NUMBER 787786 

13(1) •• ~0R NAVSTA CHARLESTON SC(8) 
20c1~ 16<1> 11c1> aac1> 01<1> ae<1> 

18241/ 310123 

~TD:J3J-eJ0/COPIES:0908 

~3S87V./5642/192 1 i)f 2 ..:1 J912 192/17:1sr 131<;30! .. JUL 9'i 

~. 

c s N : ~ x B R J 9 6 9 NA v 5T A c H AR LE s Ta N f"'·.s~c':!l.:l=!1....i3u:l . ..,Q..lo""r'l""""-Hbl::.~-

U U U U U U U U U U U U U U JU U U U U UU U U U U UU U UU UU U U U ~,~-+~.-....&.----...... 
u UNCLASSIFIED Uf-. _-,-.-+------.... 
UUiJ'J JUUUUUUUUUUUUU'JUUUUUUUUUUtJUUUUUU t;~;;~jnl'\_k__._ ____ .....,.. 



•• uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U U N C L ~ S i I r I E 0 U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

11. WERE NOT TAKcN 

12. T~APPcO •ITHIN SHIP HULLS, CAMELS AND USE OF JUT ~OARD WASH 

13. SORBENTS, DI~ 3~~1 

14. N4VAL STATIJN CHARLESTON SC, PORT SERVICES PERSONNEL 

15. NONE 

16. PORT SERVICES OFFICER, CODE 13, NAVSTA CHARLESTON, SC, PHONE 
Cd03) 743-6411, A/Y 563-6411.// 
iH 

·_ .. '·, 
.>', 

.. · .... .,. ' ,. ... - ', • I " . ~~ .. 

·-· -... ~ ' . -. 

. :~ . ~ .. ' 

~537B/564Z/192 
~XBRd969 

Z . OF Z 
-

M1 091l 192/17:15Z 1~1930Z JUL 91 
NAVSTA CHA~l=STON SC//13/~a/31/11// 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U U N C L A S S I F I E D U 
tJ u (JU UU<JU' .... , ruuu uuu uuu UIJ uu uuuu uu fJUUU IJU 
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' 
•• • .... 0 ...... 

.. .-
\ •' - . 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu&u 
U UNCLASSIFIED ~U 

uuuuu·~-~uuuuuuu~~uuuuuuuuu~~,.,uuuuu::u I! \. ~Ir . 

•1 .: • ....,. -~ ......... """li#'.ll-91ilili)·J~IPLL11l 

... __ 

A OM IN I STSU;T'f\' E MESSlG~ ' ··~ - -~.......,...-· "-
.. ' . "'""'."'..· ~: """' 

ROUTINE 

R 23Z1S8Z JUL 91 ZTB PSN 11B833Jt7 

FM USS SIERRA 

?a "c·~~Havaise .. ciiaRtes'ioN·:s·c~ /"341·, .. ,., · ·caMcluoes6ttu 
NAYSTA CHARLESTON SC//13// 

INFO C'N.b.WASHINGTON DC//45// 
NEESA PORT HUENEME CA//112// 

COMNAVSURFLANT HORFOL~ YA/ltl.91SE// 

Ii 

-. 

.. CQMN_AVSEA.S\'.$CDM . WAS11IN~JON .pr;.11e0c1 I . . " " . 

~-:; •·, f '·:_~~g·~:::~:: !~~=~~~:·E~=~=~=·~~~=T~~-,:~:~;,;TON~·:O(i tJ.~·JI I-~,.;.·:~~:~~:·:··.: ' -~u~~y;!Je:;~~:~;~·-:,:·::;r:.:: 

8T 
·UNCLAS /INl589S// 

. SUBJ: OIL SPILL REPORT \REPORT SYMBOL OPNAV 5898-2) 
·"SGill/G£NADMIN1SIERRA// 
REF/A/DOC/CN0/82 OCT 90// 
REF/8/DOC/COMNAYBASECHASN/2S FEB 87// 
~EF/CITEL/SIERRA/231330IJUL91// 
NARR/REF A IS OPNAVINST SS9B.1A1 ENVIRONMENTAL AND NATURAL RESOURCES 
PROGRAM MANUAL. REF B lS COMNAYBASECHASNINST 54ee.1F1 SOPA MANUAL. 
REF C IS TELCON BTWN SIERRA (LT EPSTEIN) AND USCG NRC (MST3 
YUSKA).// 
RMlS/THE FOL IS SUBMITTED IAW REFS A AND B: ,, 

1. Z3125BZ JUL 91. 

2. USS SIERRA AO 18. UIC: 04638. 

3. PIER PAPA1 NAVSTA1 CHASN1 SC. 

4. APPROX ONE-HALF GAL. 

OLVR:USS SIERRA(1> •• ..t.Q]ii) 
002(1) ••• ACT FOR CDMCRUDESGRU TW0(14) 05090/ 11eee1 

027(1) 926(1) 0B4C1> 903(1) 80(1) NSC1> N4C1J N33(1) N32(1J 
N31(1) N3C1> N2C1> FJLEC1> 

1JC1> ••• ACT FCR NAVSTA CHARLESTON SCC1> i19/ 

RT0:000-SIB/COPIES:8016 

e101:1;,Jt 66~4'if:.2 05 
CSN: RXBR0801--

205/14:49Z 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U U N C L A S S 1 F I E 0 U 
ULUUUUUUJUUUUUUUUUUUUUUUUUUUUUUUUUUU 

TRfC CHKR 

LD~\~ST~R~0;!___.1----· • 



uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U U N C L A S S I F I E 0 ·U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

DFM. .._ 

6. DEWATERING MWB BILGE. 

7. INDIVIDUAL ASSIGNED TD CLEAN MWB DID NOT PROPERLY CONNECT HOSE 
TO BILGE DRAIN. "FUEL DRAINED ON DECK AND OVER THE SIDE. 

3. SMALL SLICK (APPROX 130 FT LONG, 1 - 19 FT WIDE) WITH DARK 
PATCHES AND BRIGHT COLOR BANDS. WIND WAS 188 OEGS I 12 KTS. 
S~ILL EUICKLT DISSIPATED IN VICINITY OF PIER. 

9. COOPER RIVER1 NO KNOWN DAMAGE TO PROPERTY AND WILDLIFE. 

10. TELEPHONE REPORT WAS MADE. REF c, CASE NR 80549 APPLIES • 
. -- -:. 

·~•, ".c •••• •I·-

.11. SAMPLES NOT TAKEN. 

12. WATER.SPRAY USED TD ASSIST CONTAINMENT • 

. 13. HAYSTA b.IILITY BOAT DISPATCHED 2312S7Z. ~EPORTED SHEEN, ANO USED 
. ABSORBENT·. JllA:TERIAL.-10 REMOVE FUEL FROM SURFACE OF WATER. 

14. NAVT LEA~~ORGANIZATION: 

~NO ADDITIONAL ASSISTANCE 

• ~IERRA PDC: LT EPSTEIN, 
5-4872/2874.// 

dT 

-. - .·~ ~ - .. 
... -- . . .. . .- . ·~ . 

NAYSTA CHASN. 

REQD. 

(893) 743-407212974 OR AUTOVON 

-~.-~_/:~~.}!;~~~~:~::~~;. i/ ~-~(-~~·"·: .':<. 

.. ,,,. .... .. . . . .. . · .... ~ .. t."' t: ~ :- ,.. r~ _-;,. '·'.!'•",.• .. • •, .-· .. · 

. ~, t + 

·- ~T"·-

Z05114:49Z .. .,;., Zll1S0l JUL 91 · 
USS SIERRA 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U U.N CLASS I~ I E 0 U 
uuuuuuuuuu· ·uuuuuuuuuuuuuuuuuuuuuuuu 

·- ..-...-r---.._--~--.....-- ..... --,..._ ..--..---.~ -... _ ... -~-~ -. 

·l 
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uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U UNCLASSIFIED U .... · 
uuouuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

AOMINl~TRATIVE M~S~AGE l'S. _____ _ 

INltJ1' INE 
l3A. ______ _ 

L31:....--..-----

ii~ = ](; 
R 2417561 JUL 91 lY a PSN 013273J14 y· 

l.34 ~ OISPATCHER l~(j 2 
2 -

FM FLEHINEWARJRACEN CHARLESTON SC//90// 

TO COHOT COGARD WASHINGTON DC//JJJ// 

INFO CNO WASHINGTON OC//JJJ// 
~

NEESA PORT HUENEME CA//JJJ7_1.,_..-
FEMA RGN IV ATLANTA GA//JJJ// 
COMTRALANT NORFOLK VA//JJJ// 
NlVSHIPYO CHARLESTJN SC//JJJ// 
COMNAVFACENGCuM ALEXANO~!A VA//JJJ// 
C~MNAVSEASYSCOM WASHINGTON DC//JJJ// 

NAVSTA CHARLESTON SC//JJJ// 
COMNAVBASE CHARLESTON SC/IJJJ// 

ET 
UNCLAS //N0432J// 

SUBJ: OIL SPILL REPORT CREPCRT SYMBOL OPNAV 5090-2) 

1. CNO FOR DP-45 CHINFO 

2. 251605 JULY 91, uNKNOWN 

j. COJP~K ~I~E~ ~AVAL STATIJ~ CHARLESTON SC NR" "S" SLIP 

4. APPROX 3J GALS 

5 .. OFM 

6. NONE 

7. E~UIPf.ENT FAILURE OF PUMP CONTROL AT SEWAGE LIFT STATION ND. 1 
OF~-SITE ALLOw~O ovEqFLOW Of OIL WATER SEPARATOR. SEWAGE LIFT 
STATION ~AINTAINED BY NAVAL SHIPYARD PUBLIC WORKS DEPARTMENT (PWD}. 
fMWTC NOTIFIED PWO AT FIRST INDICATION OF MALFUNCTION, PRIOR TO 
OVERFLOW. PUMP RESTARTED AND SEPARATOR RETURNED TO NORMAL OPERATION 
lN AP 23 MIN. TO PREVENT REOCCURRENCE, PWD IS INSTALLING REMOTE 
OETECTION AND CONTROL SYSTfM FOR BOTH SEWAGE LIFT STATION AND OIL 
wATER SEPARATOR OVERFLOW BASIN. WILL PROVIDE FOR CONTINUOUS 

OLVR:FLEMINEWARTRACEN CHARLESTON SCC1).~ 
13(1) ••• INFO FJR NAYSlA CHARLESTON SC(8) 

2k':C1> 1dC1) 16(1) 11C1> i'J8(1> 01C1> ~0<1> 
18241/ 3/8123 

RT0:000-0a01coPtES:0B09 

J13073/7447/~J5 
tSN:RXoR147o 

1 OF '2 

U~JUUUUUUUUUUUUUUUU~UUUUUU~UUUUUUUUU 
U U N C l A S S I F I E D U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

/~ 



UUUJUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
U U N C L A S S I F I E 0 U 

' 

UUUUUUJUUUUUUUuUUUUUUUUUUUUUUUuUUUUU 

ITORING BY P~O WATCH. 2CD SEPT 91. 

8. 40 FT X 20 FT1 B~IGHT COLCR SANOS, WINO CALM, SEA CALM, MOVEMENT 
SOUTH 

9. COOPER RIVER - ~uNf 

10. TELEPHONE REPORT WAS HADE NUMBER #90628 

11. WERf NOT TAKEN 

12. -SOOH (HK7 SLICK6AR1 SORBENT SAUSAGE) . 

13. SORBENTS, DIP 3~01 SKIMMER 

14. NAVAL STATION CHARLESTON SC PORT SERVICES PERSONNEL 

15. NONE 

_16. COR EARNEST FLEET HINE WARFAR~ TRAINING CENT~R CHARLESTON SC, 
PHONE COMMERCIAL (8d3) 743-5066/AV 563-5066.// 
BT 

•

13073/?'44 7 / 285 Z OF Z ·· M1 1472 l05/ 2l: 14 Z 2417561 JUL 91 ta,:. iXBR147t FLEMINEWARTRACEN CHARLESTON SC//90/~ 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U U N C l A S S I F I E D U 
uuuuuuuuuuuuuuuuuuuuuuuuuvuuuuuuuuuu 

-. 



··.· 

L JUUUlJUUUUUUUUUUllUU 4JUUUUUUUUUuuUUUU 
U U N C l A S S I F I E D U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

AOMI~ISTRATIVE MESSAGE ~-'iw.~· ~~ s1 A .1.-:-1 ~~ r) 
.32 ' . ~ 
L33:.........-----

~ 

IMMEDIATE PRIORITY 

0 P 31154SZ JUL 91 ZY8 PSN 053421J15 

~~SP-il-CHER--l-.,~$.-~o:-
. 2. __ FM USS SEMMES 

TO COMDESRON FOUR s .. __ 

INFO COMNAYSURFLANT NORFOLK VA//N3// 
COMNAYBASE CHARLESTON SC//Nl1// CQMCRUDESGRU TWO 
NAYSTA CHARLESTON SC//13/17// NAVSHIPYD CHARLESTON SC//469// 
SOUTHNAVFACENGCOM CHARLESTON SC//1823// 
NAVSURfLAHT READSUPPGRU CHARLESTON SC//JJJ/1 

BT 
UNCLAS 

MSGIO/UNIT SITREP/USS SEM~ES/a11/JUL// 
FLAGWORD/-/UNITSITREP// 
TIMELOC/311400IJUL91/CHARLESTON SCIINITI/I 
GENTEXTIINCIDENT IDENTIFICATION AND OETAILS/1. WHILE PMP BILGE TO 
DONUT DISCHARGE HOSE SLIPPED OUT OF DONUT. DONUT WATCH IMMEDIATELY 
ORDERED PUMPING SECURED ANO RETURNED HOSE TO DONUT. IN THE PROCESS, 
OILY WASTE SPRAYED INTO SVM EYES. SVM WAS TREATED BY ttM AND RETURNED 
TO OUTY. APPROX l GAL OILY WASTE WAS DISCHARGED TO RIVER. NAVBASE PO 
SERVICES SKIMMER WAS CALLEO TO SCcNE TO CONTAIN AND CLEAR OILY WASTE. 
II 
RMKS/1. NRC WAS NOTIFIED. CASE NUMBER 1707 ASSIGNED. NO MISHAP 
REPORT RtQUIRED. FINAL RPT THIS INCIDENT.// 
BT 

DLVR:COMDESRDN FOUR(~) ••• ACT - ~\~f\'1 > ll(i.~1t I tt8 
DLVR:NAVSURFLANT REA'i'~RU CHARLESTON SCCS> ••• lNFD 
CLVR:USS SEMMESC1> •• ~ ~ 

002(1) ••• INFO FOR COMCRUDESGRU TW0(14) /18/0081 
807(1) 006(1) 8~4(1) 00l(1J 00(1) N5(1) N4(1) N33<1> N3l(1) 
Nj1(1) N3C1> N2<1) FILEC1> 

13C1~ ••• I~FO FOR NAVSTA CHARLESTON SCC2) 
17 (1) 

1191 

RT0:0ee-00e1coPIES:00Z7 

' r ,3) 3 4 21/7 611 / 21 £ 
CSN.:~XBR0929 

1 OF 1 M1 0397 Z12/16:26Z 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
u U N C L A S S I F I S 0 U 
uu~uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

311545Z 

-I s 
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• 
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U U N C l A S S I F 1 E 0 U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

ADMINISTRATIVE MESSAGE 

ROUTINE 

R 071700Z AUG 91 LYB PSN 100S20J0S 

.. ·: f;14· .:NAY s J A cti·ARLESTON'-·st1i1·3/fa0f0~ /11/../ . 

TD COHOT COGARO WASHINGTON OC//JJJ// 
GOMNAVBASE CHARLESTON SC//N32// 

oT 
UNCLAS //N0509E// 

L" 

' .. 
{.,/-"!';; ~ ./- .r'.':!/ .. / 
,i. ... '• • 

SUBJ: OIL.SPILL ~EPORT <REPORT SYMBOL DPNAV 509~-2) 
MSGlC/GENADMINiNAVSTA CHA~LESTON scil 
RMKS/ 

1. CNO FJR OP-45 ANO CHINFQ 
( 

2. ~71 :;45z ~sA1, UNKNOWN 

............. 

I , ;, 
: •• 1 ....... • •••• 

3. COOPER ~IVER, NAVAL STATION, CHARLESTON, SC. PIER ROMEO/SIERRA 
SLIP. 

4. APP~OXIMATELY 10 GALLONS OR LESS 

5. UNKNOWN CBEST ESTIMATE DIESEL) 

6. UNK.NuWN 

7. UNKNOWN 

8. 4S FT X 40 Ff, DULL BROWN, WIND CALM, SEA CALM, MOVEMENT SOUTH 

9. NONE 

1J. REPORT WAS MADE, NUMBER 82714 

.· i 

13(1> •• QOR NAVSTA CHA~LESTON SCUD 
211:H1~ 16(1) 11(1) 08<1> ~1(1> C£C1> 

18241/ 3/0123 

H~0.5 2t!lv165 Ill i3 
CSN:RXoR:tl461 

1 oi:: l 

-. 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu1..:::=:.::.--.....J1.-----~--.a 
U U N C L A S ~ I F I E 0 U t?; 
U~UJUUUUUUJUJUJUUJUUUUUUUUUUUUJUUUUU 



I 
' . 

11. WcRE TAIC.cN 

UUUJU~UUUUUUUUUUUUUUUU~UUU~U~UUUUUUU 
U U N C L l S S I f I ~ D U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

12. SOOM1 SHIPS HULL1 CAMELS 

13. SORBENTS1 OlP 50a1 SKIMMER 

14. NAVAL STATION CHARLESTON SC1 PORT SERVICES PERSONNEL 

15. NONE 

16. PORT SE~VICES OFFICER, CODE 131 NAVSTA CHARLESTON, SC1 PHONE 
(803) 743-64111 A/Y 563-6411.I/ 
BT 

; . :;· -~ .· .. --· 

•., . , ~ . - .. · .. . ...... . .;; .. ·.··· . " .. : ," . ,·:~ . ..... ~ -+ . ' ··: .: . 

~ .m.1eesza199651zie 
P""""" "': R X 8 R 0 4 61 

M1 0452 2Z0/~5:1lZ 0717001 AUG 91 
NAVSTA CHl~LESTON SC//13/00/01111// 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U U N C L A S S I F I E 0 U 
uuuuuuuu···•uuuuuuuuuuuuuuuuuuuuuuuuuu 

. . t· 



'\ 
UUUIJUUUUUUUUUU!JUUU 1JUUUUUUIJUUUUUUUUUU 
U U N C L A S S I F l E D U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

ADMINISTRATIVE MESSAGE 

PRIORITY 

P 13113SZ AUG 91 ZYB PSN 13354SJ21 

FM NAYSTA CHARLESTON.SC//13/80/01/11// ' 

· ·· · · · :' ·.f o. ~ <:i~·~~r:;co·i~ R.~ .. ·~~ ~H·1·N·b1·a~ .2 ct:·~} .1:j~'.1r . · .·:.·;}.::'r/-~.:~~.;~~~ P"<·.c-·-:_,_ ;,, :+,· •.. ~;:~. , : ... '"· 
COHNAVSASc CHAK.LESTON SC/ /N32// . . . ... ::if~ 

INFO CNO WASHINGTON OC//OP-453// NE:SA PORT HUENEME CA//112F3// 
FEMA RGN IV ATLANTA GA//JJJ// SOPA ADMlN CHARLESTON SC//N322// 
COHNAVFACENGCOM ALEXANDRIA VA//182C// 

. UJ.f!l.NAY.$ EAS Y.SCO.M.: ·wASHlriG UlN. ·DC// SEA~07If... . . . ' ' - . ~ - ~ . - - . - ' ' ' - . . " . . ' ' 

. .. ·. . . ,• 
::· ·. ~<, . • •• __ ;. ..• ··F· -.... 

!.' T 
UNCLAS //HJ5~9~// 

SUoJ: OIL SPILL REPORT (~EPGRT SYM50l OPNAV 5390-2) 
MS~lD/GE~AOMIW/NAVSTA CHARLE5TO~ SC// 
RMKS/ 

1. CN0 fG~ OP-~) ANJ CHINFJ 

3. COCP~R ~I~ER1 NAV£L STATIJN, C~A~L~STON, SC. IN MIDDLE OF RIVER 
FRGM CLJUTc~ ~~~~H, SJUT~ C4ST CF au:y 50 TO DANIEL ISLAND SEND. 

4. APPROX1MAT2LY )~ GALLONS 

e. UNt(.NQw:O. 

?. UNKNOWN CA CQMPLET: INSP=CTION OF All AREA INPORT UNITS REVEALED 
NOTHING, POSSiaLE ~IVER TRA~SIENT AT FAULT). 

6. 7~~ YOS X 1Sd YDS LIGHT BRIGHT COLOR SANOS, WINO SW 5 KNOTS, 
SEA CALM, MOVEMcNT NORTH 

<t. NONE 

13(1) ••• :r;(r"G)FO~ NAVSTA CHARL~STON SC(8) 
2"(1)~) 16(1) 11<1> ,H<1> 01(1) iiH~C1) 

18241/ 3/0123 

RTD:~0G-3J0/COPI~S:~ees 

133:.>4)/.:!j17/2..!-: 1 ~1 Ui1 220/21:.HZ 131135Z~AUG 91 
C S -~ : ~ X;; R 0:. 1 t. 7 "'AV s TA :H ~ n Es TON s,,,.,,Nfo(....,.. ....... ,fR ... u.£l.al {11 / !.. 

U~JJUUJUUUJLiUU0UUUUUUU~UUUJUUUUUUUUU 
u J N C L A S S l f I ~ D U 
JUJJ~JUVJUUU~U0U~UUU~U~UUUJUUU~uuuu. 

fiUN-OFF 

TRFC CHKR 
OISTRO 



• 
UJUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
U U N C L A S S I F ! ~ ~ U 
u~uuuuuuuuuuuu~uuu~uuuuuuuuuuu~uu~uu 

1J. ~cPO~T ~AS MADE, NUMdER 33379 

11. wf~E TAK2N 

12. BOOH, BOAT HULLS 

13. SORBENTS, DIP 3~d1 SKIMMER 

14. NAVAL STATION CHARLESTON SC, PORT SERVIC~S PERSONNEL 

b. hONE 

1~. PO~T SERVICES OFFICER, CODE 13, NAYSTA CHARL~STON, SC, PHONE 
C3aJ> 743-6411, A/V 563-6411.// 
CIT 

.. ~. ' ... ;-· = 

., .... 

" ': .. ;~--~;::~i_'~·i!·?~~~~f ~~~'"".' ·. 
,•(I) 

. ~·"' .. :·~. 
~ 

._l3l5451a8111226 2 OF 2 M1 0121 ?26/01:39Z 131135Z AUG 91 
p iXBRU 27 NAVSTA CHARL~STON SC//13/~0/01111// 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U U N C l A S S I F I E 0 U 
uuuuuuuuu1111 uuuuuu uuuuu•J u uu1Ju11uuuu uuu 



• 

• 

~· " 
uuuu~JWUUUUUUUUUUUUUUUUUUUU1UUUUUl-~ 

IMMEDIATE 

U U'N C l A S S I f I E 0 U 
uuuuuuououuuuuuuuuuuuuuuuuuuuuuuuuuu 

0 231420Z AUG 91 PSN 191452J22 

F~ USS JOSEPH HEWES 

TO COHOESRON FOUR 

\i:HF({:ct1M·fil¥S;URRA-N'f· . ..-oR.=·oi.:K ·:vA:· .'
COMNAVBASE CHARLESTON SC 

llT 
UNCLAS //N06320// 

MSGID/UNIJ SITREP/USS JOSEPH. HEWES/006/AUG/I . 
F-LAG;wo1rbi::=q(,-•il:'r.sttREts1i· .. ·' -: .. · ... ··:-,··:·. '. · M • .-

11"ELoc1z313~szA0&91~cHARLEiraN SC/-// 
G~~TEXT/INCIDENT IDENTIFICATIOh AND DETAILS/FUEL SPILL DURING 
REFUELING INPORT CHARL=STON.// 
RMKS/AT 2915Q AUG 91, APPROXIMATELY ze GALS OF OFM SPILLED OVER
BOARD OURING REFUELING EVOLUTION AT PIER "N". SPILL THROUGH 
OV~RFLOW PIPING FROM F.D. GVERFLCW. TANK 5-41-2-F •. OV~RFLOW PIPED 
DI~ECTLY CWfR TH2 SID~. REFUEL:~G IN ?RJCESS OF SECURING AT TIME 
OF SPILL. SttlP'5 PERS TJGK IM~EO!ATc ACTIONS TO CONTAIN SPILL, 
PORT SVCS OIL SPILL ~DNTAINMENT TE~M DN STA. Oil SPILL DID NOT 
SPREAD ccYOND LOCAL AR=~, CGNTAIN~C 6T~~ SHID ANC PIER. tSTIMATE 
~PILL CLEAN-JP CJMfLET~ 'PPk~X. 123~:.t/ 

bT 

DLVR:COMDESRON FOURC5l ••• ACT Jtt'A!AY /S-43 'f: 
0 ·uss JOSEPH HEWcSC1) •• ~ 

(

eJ6(1) •• INFO FJ' C~MC~UOESGRU TW0(6) 
l3~g4 ~~~ 0J2C1} 00(1) N5(1) FILEC1) 

:i-'ld;::;;t-"T•••INFO FOR NAVSTA CHA~L::STON SC(5) 
~) 1-4-(..H. 01C1) ZG (1) 

~MR[]TRtL-+-""'~0 
~RUN.OFF 
@rcC\iKR 
:~tsTRO 

06320/ 1/'11010 

17801/ 3/~002 

~To:e~e-0~~/COPIES:~e17 

19145i:./)1Jt/23.) 
: '.'> 1-.I : " I. ti R li ::i 7 i 

1 1 2?5/14:57Z C:3142V.l AuG 91 
JSS JOS;:PH,~r:i.:~S 

U~UU0UUJUUJUUU~UJJUUJUJUUUJUUU~U~UU~ 
u JliCL~ssrc:r::c u 
UJJUUUJJU~J~~JJUUUUUUUUUUUUUUU~UUUUU 



'4 
·~uuuuuuuuuuuuuuuuuuuouuuuuouuuuuouuu 
U · U N C L A S ~ I F I. E D U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

ADMINISTRAfIVE HESSAGE 

ROUTINE 

R 01Z3l8Z NOV 91 ZYB PSN S89447J37 

F" USS 8ILLFISH 

TO COMOT COGARO WASHINGTON OC//JJJ// 
NAVSTA CHARLESTON SC//JJJ// 

INFO CND WASHINGTON DC//JJJ// 
COMSUBLANT NORFOLK VA//JJJ// 
COMSUBRD~.FOUR. 
COM.NAY FACE NGCOM ALEXANDRIA VA/ I JJJ/ I 
COMNAYSEASYSCOM WASHINGTON DC//JJJ// 

i3T 
UNCLAS //N0402~// 

t'' 

. -'{:,. 
i.. ~' 

NEESA PORT HUENEME CA//JJJ// 
COMSUBGRU SIX//~JJ// 
USS FRANlt CABLE 

' 
I 
~ 

13· _;__. 
131-
132-
133-

i _tM- . 

-. 

SUBJ: OIL SPILL REPORT (REPORT SYMBOL OPNAV 509e-z> (MIN:'CDNSIDEREO) 

1. CNO FOR DP-4~ ANO CHINFO 

2. SPILL OCCURRED: 2S30Z 
A. 8ILLFlSH, SSN o7o, 05724 

l. SPILL LOCATION: 
A. CHARLESTON NAVAL BASE PIER MIKE 

4. AMOUNT SPILLED: 
A. 2 GALLONS 

5. TYPE OF OIL SPILLED: 

OISPATCHER FR~· 
SA.T 
SUN 

OUlY CHIEF FRI -1£ 
$AT 
SUN 

A. OIL/WATER MIXTURE (INCLUDING BILGE WASTE 50 OIL) 

6. OPERATION UNDERWAY WHEN SPILL OCCURRED 
A. BILGE DEWATERING TO SHIP•s WASTE OIL COLLECTION TANl 

1. SPILL CAUSE: 

13(1) ••• ACT FDR NAVSTA CflARLESTON SC(8) 
2BC1> 18<1> 16(1) 11<1) B8<1) 81C1) 08<1) 

N4<1> ••• INFO FDR CDMSUBGRU SlX(4) 
01(1) N32<1> FlLE(1l 

1824t/·3/11Z3 

84821/ 1 /0282 

RT0:000-Bl0/COPIES:9012 

539447/Z287/306 1 Of 2 M1 0215 3~6/2i:3fZ 112330i NOV 91 
CSN: RX6R1181 IJ~-;--: .'.1 ~BILLF...IS 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu~-, ·· ·r.,-:~ --1-,..._.,Jc._:.,1-~ U U N C L A S S I F I E D 1#')-· · ~-- -;:-;,_ 
UUUUUUUUUUUUUUUUUUUUUUiJUUUUUUUUUUUUtL ... ,. ':'· '~---~-

I t . 



uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuouuuu 

- UUUUUUUUUUIJllUUUUUUUUUUUUUUUUUUUUUUUU 

' 

U UNCLASSIFIED U 

. A. WASTE OIL COLLECtION TANK IS DESIGNED TO BE OPEN ON THE BOTTOM. 
INDICATED LEVEL WAS 100 GALLONS OF OIL. TANK LEVEL INDICATOR FAILED, 
ANO THE TANK WAS OVER FILLED DU~ING ROUTINE OPERATIONS. 

8. SLICK DESCRIPTION AND "OYEMEHT: 
A. 6 FOOT· DIAMETER (INITIALLY BEFORE BEING WASHED UNDER THE PIER.) 
8. DARK BROWN 
C. SLIGHT· 
D. ONE 
e• VlSHEO UNDER PIER Mlkf DUE TO INBOUND UNIT THAT MOORED 

ALOMCSlDE JUST AFTER SPILL. 

9. AREAS DAMAGED· DR THREATENED: 
A• COOPER RIYeR 
8. NDNE 

18. TELEPHONE REPORT TO NATIONAL RESPONSE CENTER CNRC> WAS NOT MADE. 

- 11-. SJMPLES WERE NOT TAKEN-. 
12. CDNTAIHMENT METHOD PLANNED/USED: 

A. NONE, BECAUSE SPILL DISPERSING QUICKLY 
13. SPILL REMDVAL METHDO PLANNED/USED: 

A. NONE, BECAUSE SPILL DISPERSEO QUICKLY 
14. PARTIES PERFORMANCE SPILL REMOVAL: 

6 T 

A. NAVY: PORT SERVICES, RA¥STA CHARLESTON 

•
• ASSISTANCE REQUIREO/lDOITIONAL COMMENTS: NONE 

ACTIVITY CONTACT FOR ADDITIONAL INFORMATION: 
A. LCOR EVANS, COMM 803-743-3Z651 AC 563-3265 

•5894471lZ871~~ 
~ :RX8R1181 . -

-uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuouu 
~ UN C L'A.$ S IF I ED U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuouuuuuuuu 

*: :·s_-~ ..... :Ir 
,._, 

81 Z331!JZ .MOY. 91 
USS BilLFISH 



.. 

r4 

. . ~ ... 

/ 

--
-· ·uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu ·· 

U U N C L A S S I F I E 0 U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

~<, .. '.~... ·"I!' 

ADMINISTR·~_TIVE MES~AG·E . .. · .?. · ~QISPATCHIR 6\1---
• SAT- -

PRIORITY SUN~ 

DUTY CHtEF FRl - -
SAT- • 

p 11221ez NOV 91 ZYS PSN 628292J29 

;, . .,,.. 

.FM NAVSTA CHARLESTON SC 
·"· ... ·. • • ~ ' l . . ~ . ' 

TO COMDT COGARD WASHINGTON OC/IJJJ// 
COMNAVBASE CHARLESTON SC//N32// 

SUH ,,.. 
·. · ... ([f~··· ·: ... .:.. ... . ..... 

INPO CNO WASHINGTON OC//nP 453// 
SOPA AOMIN CHARLESTON SC//N322// 
COMNAVFACENGCPM A~EXANDRIA VA//1~2C// 
cofiiNAVsefsvstor-,- ·wASHIN.GtoN ocnsei.-0111 
SOUTHNAVFACENGCOM CHARLESTON St//~44/j 

NEESA PORT HUENEME CA//112F3// 
FEMA RGN IV ATLANTA GA//JJJ// 

BT 
UNCLAS //NJSJ~d// 

SUBJ: Oil SPILL REPORT (REPJRT SYM50l OPNAV 509J-2) 
MSGIC/GE~ADMIN/NAVST~ CHl~LESTO~ SC// 
RMKS/ 

1. CNO FOR OP-45 

2. 11124~R NJV ~11 UNK~OW~ 

~. . .. '. . . \ ... ' : 

13 " 
131 
132 .. -
133 .. 
134 •. 

3. COOPER RIVER, NAVAL STATIQN CHARLESTON, S.C. PIER QUEBEC ANO ROMEO 
SLIP. 

4. A~PROX. 2 T3 3 GALLONS 

;. UNKNOWN CSUS~ECTEO TO Sc DIESEL FUEL MARINE) 

6. UNKNOWN 

7,. UNKNOWN 

8. APPROX. 40 FT. LENGTH, 10 FT WIDTH, BARELY VISIBLE, WINOS. FROM 
NORTH ~EST A 9 KNOTS, SEA CALM, MOVEMENT SOUTH AT APPROX. 8 KNOTS. 

9. NONE 

13C1> ••• 0~IG FOR NAVSTA CHARLESTON SCCS> 
21:H1> 1dC1> 16C1> 11(1> ~8(1> 01(1) 00(1) 

18241/ 3/tS123 

62E29?/SSl0/315 1 Jf 2 M1 0419 315/22:32Z 11l~1~l NO~ 91 
CSN:RX6R~416 NAVSTA CHARLESTON SC 

L- .-

I ' 

-. 

~fR--~'-·;"'·"0 1il . 
U lJ lh.I U U UiJU UU UUU JU tJU UU IJUIJ UUUUU UUtJUUUUlJ --. .:·~ '.---··--f-.&'7--· ·· ··: 

LI~."- . I /l . 
U U NC l A S S IF I E 0 IJ~·-1fRT-- L~;/.~'.-- . .,. 
UlJLJ.JUUUUUUUUUUUUUUIJUIJUUUUUUUUUUUUUUU -~;~ \·, j. ·-· _ _i 

0''....'f-. i 



uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U U N C L A S S I F I E 0 U 
UUUUUUUUOUUUUUUUUUUUUuUUUUUUUUuUUUOO 

10. ~EPORT WAS MADE, NuM8E~ 95824. 

11. NOT TAKEN 

12. CAMELS, SHIP'S HULLS. 

13. SOR BEN rs 

t4. NAVAL STATION CHARLESTON, S.C. PORT SERVICES PERSONNEL. 

1 S. NONE 

16. PORT SERVICES OFFICER, CODE 13, NAVSTA CHARLESTON, S.C. PHONE 
Cd~3) 743-0411, A/V 563-6411.// 
aT 

.:. ~·· 
... ,.> 

~ -6Z8292/55l0/315 ~:RXBR0416 -2 OF 2 H1 0~19 315/22:32! 111210Z NOV ~1 
NAVSTA CHARLESTON SC 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U U N C l A S S I F I E D U 
uuuuuuuuuuur ·uuuuuuuuuuuuuuuuuuuuuu 



~v uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu·~ ..... 1 -·!"''t · 
U U N C l A S S I.F I E D U 
uuuu uuuuuuuuuuuuuuuu uuuuuu uuuuuuuuft\~~~~\\\\\;\/ . .\~ 

ADMINISTRATIVE MESS 4.G E .a .a;au aq_sc '' 

-,.:..•. 

··...;.,;._T ·-
R01.JT INE 

w ______ _ 

R d3194SZ DEC 91 ZYB PSN 732187JZ8 
lSl,__ ____ _ 

; .. ff! ttA'VS~I.PtO :·CH4RLEST.lIN :SCI/3l0/ ( .. · 

132 " 
. ~~s·-g-ri'z'l"T":t=-. -;--

. ," .: .. ~-.·" ,, "t3t . ~·, •: ~ · ... ," .'" ':- .~ .. . ·."'· .. ···"• 

TO CO~NAVSASE CHARLESTON SC//00/01N3/N32// 
NAVSTA CHARLESTON SC//13/~0/91/11// 

DISPATCHER~~ 

INFO CNO WASHINGTON DC//OP-45// SOPA CHARLESTON SC//JJJ// 
NEESA ~ORT HUENEME CA//112// 

· ·: ·coMNA"VSEASYSCO'M" WASHINGTON· f)C/·/OOC-/·/:· .. · ._. :· ·~ · "· .. :.:··" - · · · 
·COMNAVSEASY5COfl, CHARLESlON SC//S23// 

COGARD NATIONAL RESPONSE CENTER WASHINGTON DC//JJJ// 

5T 
UNCLAS //No5~9~// 

MSGID/GENAOMlN/NAVSHIPYD CHAS// 
suaJ/OIL SPILL REPa~T (REPORT SVMBGL OPNAV 509e-2)// 
Rl'IKS/ 

1. CNO FOR OP-45 ANO CHINFO 

2. tl;)13.d~ZOEC91 
b. CHARLESTON NAVAL SHIPYARD UIC: N00191 

3. e. CHARLESTON NAVAL SHIFYA~o, A&JACENT ORYOOCK TWO CAISSON 
ANO ALONG F ~IER AND O/F SLIP 

S. K. OIL/WASTE bILGE WASTE 

o. C. 0ILGc DEWATERING FROM AE-28 

7. C. OTHER TYPE E~UIPMENT FAILURE. VACUUM CAN M99-18-PV FAILED 
ANO CAKRY OYER WAS EXHAUSTED OVERBOARD. CAN SHUT OOWN FOR 
qf PAIRS/TESTING. 

OLVR:SOPA CHARLESTO~ SCC~l ••• INFO 

13(1) ••• ACT FOR NAYSTA CHARLESTON SC(4) 
11(1) 01C1> 0~(1) 

1 OF 2 M1 0232 338/0J:0Sl 0 

1191 

T3'l.18 7 /9:+3./J/ 3~8 
CSN:RXBR.d233 NAVSHIPYD CHARLES~:.,._;~;_:,~~.-._,.~ 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U U N C L A S S I F I E 0 U 
JUJ0UUUUJ~UUUUUUUUUUUUVUJUU~UUUUUUUU 



Y. 

1~. 

11. 

12. 

13. 

14. 

a. 
c .. 
o. 
f. 

A. 
8 .. 
c. 

NO 

NO 

A .. 

s. 
o. 

Juuuuuuuuu~uuuuuuuuuuuuuuuuuuuuuu~uu 

U U N C L A S S I F I E 0 U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

5160 FT X 3.iJ FT 
S~IGHT COLOREO BANOS ANO BLAC~ SLUDGE 
NIA 
NIA 
CONTAINEO BY SORBENT 800M AT ORYOOCK HZ. 

COOPER RIVER 
NONE 
NONE 

SOOM 

DIP 5001 Str..IMMER 
SOK8 ENTS 

PORT SERVICES, NAVAL STATION, CHARLESTON, SC 

15. NONE 

16. CONTACT: ENCSCSw> SHANNON, USN, C340, AV 563-1794, COMM caa3> 
.1794// 

- t ' •• ~ • "' . . ·,.. -........ . .......... . 
. .. - . "' -.. :~ .· .. : ',' ·, .... ' .. ·. •' L ;:._ ,•• 

2 OF l M1 0Z32 33~/03:05! 031945Z DEC 91 
HAYSHIPYO CHARLESTON SC//330// 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U U N C l A S S I F I E D U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

-t .. -~---- .. 

.·. 

.t . - - • 



,. i .. 

uuuuuuuou~uuuuuuuuuuuuuuuuuuuouuuuuu 
U U N C L A S S I F l E 0 U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

ADMINISTRATIVE MESSAGE 

PRIDiUTY 

P 150504Z DEC 91 ZYB ·PSN 79S74~J35 

·.::.: ;:· ..... · .. : .. .pfi :.t.t~s:tJt·.ttfA.RLES:tQ,N. s:r.,lt13/BQ./01..f1 ~ ll .· 
. . •. . .·. 

~:~~--·+*":~ ··~-· .·. ~·.· . 
TO tOMDT COGARO WASHINGTON DC COMNAVBASE CHARLE·STON SC 

INFO CNO WASHINGTON DC//OP/4531/ S~PA CHARLESTON SC 
NEESA PORT HUENEME CA//12// 

. . · CQMNAYSE4~1SCilM WA~HINGTON OC//OOC// 
~> :--::: ... . '~ ~"''t·iJGl1fo NATlilNA"L .. RES~O't4Sr ·CEr·nE·R;-:WA'SH.INGTON oc .. ,. 
"~... . ' . 

BT 
uNCLAS //N3)090// 

MSGIO/GcNAOMIN/NAVSTA CHARLESTON SC// 
SUBJ/OIL S~lll RE~ORT (QEPORT SYMBQL OPNAV 5090)// 
!\MKS/ 

1. 1417S~Z DEC 91 

.-. ~NOwl~~ 
~ 3. NAVAL STAfIJN, 

4. 50 GALLONS I 

B€ UN /l ()IL 
UNbaL I NUE:ST !C.A-17o-J 

CHARLESTON, SC PIER TANGO 

u.·! (_Q 

~. OIESEL FuEL MARI~E (DFM) 

,____7. UNKNOWN .::--

8. 000" X 30S", S~IGHT CJLQR 8ANDS1 WIND SW 15-20 KTS1 CALM, 
MiJVEMt:NT SOUTH 

9,. NONE 

1~. WAS MADE, 99724 

uLVR:SOPA CHARLESTON SC(5J ••• INFO 

13<1> ••• ~0R NAVSTA CHARLESTON SCCS> 
2e<1>~ 16<1> 11cn 0acn 01<1> rHH1> 

18241/ 3/Q123 

790748/1:)642/ 349 
C.5H:RXf.R04~d 

1 OF 2 

RTD:069-000/COPIES:A013 
-

M1 0311 349/16:47! 150514Z DEC 
NAY STA CHARLE STDN .~~{fu1·3 /00"B.f-/ 

)>. --·~-~ - -· -h-_.l.;"'----7'"---1 

u u N c l A s s I F I E 0 u il'Ef'cc}:j(~ 
UUUUUUUUUUlJUUUUtJUUUUUUtJUUUUUUUUUUUUU ; .-.:.,r< .. .Q~! =+. 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu [ i)isi"Ro- --

,--~----- ----~"'---· -~ --



, • • 't 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U U N C L A S S -I-F-I- E. D--· -· U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

SAMPLES WERE TAKEN 

800M1 SHIP•S HULL ANfr CAMEL 

13. DIP 3a01 ANO SOR8ENT 

14. NAVSTA PORT SERVICES PERSONNEL 

.15 •. ~-~-~~ .. ·. -· ·: .. •·_;·~: ,', .. .. : '.,. ·. . ~ 
. ·: . ··.;. . . ., . 

16. ACTIVITY CONTACT FOR ADDITIONAL INFORMATION, COR K. P. WHITAKER, 
PuRT SERVICES OFFICCR, CO"M: 803-743-6413; AV: 563-6413.// 
BT 

....~ . . 

"· 
/' .. . . ' ~ ·. "' ~ - ..... . '' . ... ,,. ... -· t•. ' .. .. • - . . • . ' 

79874616642/ :S4·9' 
CSR-:-RX8R0408 

OF 2,c·-.;.1 ~~311' · l49/16:47Z 1s0s~4f'oet 91 
NAVSTA CHARLESTON SC//13/00/01111//~ ,,,,. 

• 
--~,.,. ,., •.---~ 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U U N C L A S S I F I E 0 U 
uuuuuuuuuuuuuuuuuuuuuuuB,uuuuu1~uuuuu _. 
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1 
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U U N C l A S S I F I E D U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

ROUTINE J'31fd-__ 
R 0915~0Z JAN 92 PSN 8921Z1J23 

.54 ,4 -
TSPAl'CHE.R l.~,.. ·? 

V ·-----F~ USS SANTA BARBARA ~ ----

TO COMNAYBASE CHARLESTON SC//N31// NAYSTA CHARLESTON SC//13// 
COKCRUOESGRU TWO COHOESRON FOUR 

lNFO CHO WASHINGTON OC//DP-45// NEESA PORT HUENEME CA//11Z// 
COMNAVSEASYSCOM WASHINGTON DC//BHC// 
COGARD NATIONAL RESPONSE CENTER WASHINGTON OC//JJJ/I 
SOUTHNAVFACENGCOM CHARLESTON SC//1823// 

BT 
UNCLAS //N0~090// 

MSGtD/GENAOMIN/SANTA BARBARA/041// 
SUBJ/OIL SPILL REPORf (REPORT SYMBOL OPNAV 5090-2)// 
REF/A/TEL/09JAN92/-// 
AMPN/REF A IS PHONCON BETWEEN SANTA BARBARA <LT SISNEY)/ ~ATIONAL 
RESPONSE CENTER ON 09 JAN 92// 
RMKS/1. PER REF A, 

2. A. USS SANTA SARSARA, AE-28, 20111 

3. S. CHARLcSTON NAVAL SHIPYARC PIER FOXTROT 

4. 75-125 GALLONS 

5. A 

ti. A 

7. G 
WHIL~ TA~ING ON FUEL FROM T0225 FROK PORT SERVICES CHARLESTON SC, 
SOUNDING ON TANK ~-1~4-0-F READ 12 FT 11 IN AT NEXT READING SOUNDING 
WAS 13 FT 7 IN. PUMPlNG TD TANK WAS IMMEDIATELY SECURED BUT NOT SOON 
ENOUGH TO PREVENT OVERFLOW. TANK SOUNDING CHART STATES 9S PERCENT 
LEYEL IS 13 FT 1 3/8 IN 100 PERCENT LEVEL IS 14 FT 1 7/8 IN. 

8. LENGTH 80~ FT WIDTH 608 FT 

OLVR:COMDESRON FOUR(5) ••• ~~~ 
DLVR:OSS SANTA dARBARAC1)~ 

13<1J ••• ACT FOR NAVSTA CHARLESTON SCC1> 

892121/7686/009 
CSN: RXSR0104 

1 OF M1 0105 

/19/ 

RT0:026-00B/COPIES:0807 

018/01: 1 lZ 1?15001 .JAN 92 . /\ 

USS $,AJ4~-~l ~-~R~;1u/d . 
UUUUUll.JUUULIUUUIJUlJUUUUUUUUUUUUUUUUUUU '* .. - ";'". - +.- - .LJ--
U U N C l A 5 S I F I E 0 U • ' .,.- ,. "'· -
uuuuuuuuuuuuuu~uuuuuuuuuuuuuuuuuuuuu ~ 



, "' .. 

..,SILVERY 
.;. NORTHWEST 
D. CALM 
E. EAST AT 1 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U U N C l A S S I F I E 0 U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

5 lNOTS 

ro z lNOTS 

9. A. COOPER RIVER 
B. NONE 
C. NONE 

18. TELEPHONE REPORT TO NATlONAL RESPONSE CENTER WAS MADE AT 1487 
LOCAL REPORT NO• 132223. . 

11. SAMPLES WERE NOT TAKE~. 

12. A, 81 c, a, f, <DIP 30011 OIL SKIMMER) 

13. e, o. 

14. A. SHIPS FORCE AND PORT SERVICES. 

15. NOTIFIED NATIONAL RESPONSE CENTER, COMNAYBASE N31 000. 

16. LCDR MOXCEY, CHIEF €NGINEER USS SANTA BARBARA COMM 
(303>743-5136.// 
BT 

~ 

A8~21Z?/7686/0il9 
..,: RXBR81 lif4 

Z OF 2"' M1 0105' ·· 010181:13? B9159LZ JAN 9.Z 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U U ff C L A S S I F I E 0 U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
i. 

USS SANTA BARBARA 



P R 030002Z MAR 92 ZYB PSN 176789J38 

FM NAVSTA CHARLESTON SC//13/00/11// 

TO COMNAV8ASE CHARLESTON SC//N32// 

INFO CINCLANTfLT.NORFOLK VA//N4422// 
NAVSHIPYO CHARLESTON SC//190/34~// 

BT 
UNCLAS //N04490// ( 

MSGID/UNIT SITREP/NAVSTA CHARLESTON SC/~02// 
FLAGWORD/UNIT SITREP// ~ -
T IMELOC/ 021915ZMAR92 / NAVST A CHARLESTON SC/ I "ffP·· 
RMKS/ 

1. APPROXIMATELY 1415 LOCAL, YTB 802 WAS RETURNING FROM A HARBOR 
FAMILIARIZATION TOUR WITH TWELVE AFJROTC STUDENTS ANO ONE AIR FORCE 
INSTRUCTOR FROM MECKLENBURG HIGH SCHOOL, CHARLOTTE, NC. CRAFT WAS 
.)ING APPROACH TO PIER wHcN CRAFHIASTER ENGAGEO ASTERN CLUTCH WITH 

RESULT. CRA~T HIT YFN-311, i7 FT SECURITY BOAT, TWO EIGHTEEN FT. 
LITY BOATS, YC-794, ANO AN OIL RECOVERY ENVIRONMENTAL OPERATIONS 

BOAT (ORE0-1) AT S-10 KNOTS. 

2. DAMAGE ASSESSMENT AS fOLLOWS: 
(A) 27 FT. SE(U~ITY BOAT: SUN~. RECOVERY IN PROGRESS. 
(8) TWO EIGHTEE~ FT. UTILITY BOATS: SUSTAINED DAMAGE TO BOTH 

MOTORS. MAJOR FIBERGLASS OAHAGf. 
CC) ORE0-1: SUSTAINED MINOR DAMAGE TO SIDES. 
CO} YfH-311: SUPERFICIAL DAMAGE. DIVERS WILL GIVE FURTHER 

ASSESSMENT 03 MARCH 92. WATER TIGHT INTEGRITY NOT 
BREACHEO. 

(E) YC-794: SUPERFICIAL DAMAGE. OIV£RS WILL GIVE FURTHER 
ASSESSMENT ON 03 MARCH 92. WATER TIGHT INTEGRITY NOT 
BREACHED. 

(f) YTB-8~2: SUSTAINED NO OAMAGE FROM COLLISION. INABILITY Tn 
ENGAGE STERN CLUTCH. WAS OUE TO RUPTURED OIAPHRAM IN THE 
STERN. THROTTLE QUICK DUMP VALVE. ~ 

RT0:00~-00~/COPIES;e0~4 

"'176789/962':>/J63 1 OF 2 M1 "362 063/04:11Z _ 03"QelrZ-"'~~&11,.-, 
trN:RX3R0353 NAVSTA CHARLfSt<Hif~.~~~C~/2!21~·~1.JLJ,J..L-L.~~'"fl 

~
·m..1H-OFF 

uvuu uuuuuuuuu u~Juuvuuuuvuuuuu uuuuuuu -F· C CHKR 
U U ;' L L l\ S S i r I · U l]i __ _____.......:---+-----~ 
UUU IJ JUUuuuu UUU JUUIJ IJU U:.J UUUIJ UU UU !JIJ'J'J l~ d :!!STRQ____~ ---··-- · 



:J::.-f~~t:-);~:,_ 
b-':-:~~::t ... .,.;_~\< ~{.~". 

uuuuuuuuuuuu lJ.uuu.UJJ.Y.WwJttiu.uuuu 
...... < ---·-,fr::!5,>'-«,. 

~uuu~~u~~~6 ·. , .. ~ :J:~u~ti«llt~ff.tiJi1uu·~ 
~ ... !: ,;. "(':'-<;..-·.-.:.. 

,-~ PERSON~EL INJURIES: ONE CHA~LEST0N NAVAL HOSPITAL 'INoirnT~IAL 
HYGEHIST tJNBOARO YFN-J11 RE.CEI·VEb MINOR SCRAPE TO LOWER ~IGHT LEG IN 
AREA OF SHIN. TRANSPORTED TO A LOCAL MEDICAL FACILITY. NO FURTHER 
PERSONNEL INJURIES. 

4. N4VOSH SAFETY INSPECTION IN PROGRESS ON BOARD YFN-311 AT TIME OF 
INCIDENT. 

S. INTERNAL INVESTIGATION INITIATED. FITNESS FOR DUTY ANALYSIS OF 
CRAfTMASTER ORDERED AS A MATTE~ OF COURSE. NO DRUG/ALCOHOL 
INVOLVEMENT SUSPECTED. 

6. LOCAL MEDIA INTEREST MODERATE. 
COMNAVBASE PAO. 

HAS BEEN RESPONDED TO 6Y 

7. 
BT 

I 

ANTICIPATE THIS IS LAST REPORT THIS IHCIDE~T.JI 

~ {· 

) 176789/96251063 
CSN;RXBR0363 

z· Of= 2 M1 0362 063/04:11l 030002! MAR 92 
NAVSTA CHARLESTON SC//13/00/11// 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
IJ U N C L A S S I F I E D u 



5090 
Ser 106 _ 2 JHi/ 

From: Commander, Charleston Naval Shipyard 
To: Commanding Officer, Naval Station, Charlestor,_S.C. 

29408 (Code 18) · 

Subj: ENVIRONMENTAL INCIDENT REPORT #92 

1. Nature incident: Shop 72 was attempting to clean a 
clogged discharge line on a sludge oil tanker when some roil· 
S£!J:J.~,e~~pn the ground space, approximately ~-:10;·~~)Jons :: · 
Ihere ·w·~.s also oil in the river near the spill site. 

2. Location of incident: North East side of dry dock #5 

3. When notified: Date: ()3 Mar 92 Time: 1130 

4. Notified by: Master Chief Russel, Naval Station, Code 
186( WR) 

"' 
5. Immediate action taken: Shop 72 cleaned up the oil spill 
on the ground. Senior Chief Shannon and Master Chief Russel 
are investigating the oil spill in the river to identify its 
source and cause. The shipyard sent out an oil spill 
message for the oil in the river. 

6. Follow up action taken or planned: It is requested when 
the investigation of the spill is complete, that a report be 
issued to Code 106.2. 

Copy to: 
NRRO CHARLESTON 
972 
340 
106.2 
106.2DF 
FXD 

RON DEWITT 
by direction 
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u UN'C .. LASSI.ft.e.o. u . 
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ADMINISTRATIVE MESSAGE 

PRIORITY . . . 

P 83t3SBZ MAR~92 'lY8 PSN 183289~23 

FK NAVSTA CHARLESTON SC/113/88/81/11/I~ 

LU . 
~:s1 ~ : :; 1..$2. _____ _ 

LSS·----.--
l>ISPA!CHER 1. · · ··,. 

2.· :;:;: : 
.•• ~ I· " 

TO COHDT.COGARD WASHINGTON DC 
3- ~: .. · -

COMNAV8ASE CHARLESTON sC:~l'··' 

INFO CNO WASHINGTON.DC//OP/453// 
SOPA:·CHARLe&.:roN· SO't' . 
COMNAVSEASYSCOM WASHINGTON OC//OOC// 

~HNAVSEASYCO,. Cti,ARLESTpN· SC/1823/# 
~NEESA, PORT HUENEiff Ol'1/1'Zt /' 

COGARD NATIONAL: RESPONSE CENTER WASHINGTON oc· 

BT 
UNCL~S llHBS09Bll · 

MSGID/GENADMIN/NAVSTA CHARLESTON SCI/ 4 
{' 

SU8J/OIL SPILL REPORT (REPORT SYMBOL OPNAV 5;~e)// 
RMKS/ 

1. CHO FOR OP-45 CHINFO 

2. 021915Z MAR 92, NAVAL STATION CHARLESTON SC, UIC:61165 

· 3. COOPER RIVER, PIER SIERRA 

4. 50 GALLONS 

5. 49 GALLONS GASOLINE , 10 GALLONS LUBE OIL 

6. (JOCKING TUG 

7. COLLISION NAVY YT8 802 SUFFERED MECHANICAL FAILURE STRIKING . 
SEVERAL SMALL BOATS MDOREO TO A BARGE SINKING ONE AND DAMAGING 
TWO. RUPTURING FUEL TANK. 

8. 29 FEET X 2.0 FE·~T, NO MOVEMENT 

9. .NOME 

OLYR:SOPA CHARLESTON SCCS> ••• INFO 

13(1).~FOR NAVSTA CHARLESTON SC(7) 
ZliH1f=TBi1> 16(1) 11<1> 08<1> 09(1) 

. .;; ...... 
.. , 

•' 
' 

18241/ 3/0123 

RT0:014-~09/COPIES:9812 

18l209/1364/ 063 
C:SN: RXBRlrJ171 

1 OF 2. . H1 0166 064/01: 47Z · 
NAVSTA CHARLESTON 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu .. _,;;'.(_!f_f_--1~----
u U N C L A S S I F I E D U .~ . G CHK~R~~----
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18. WAS MAOf, 

uuuuuuuuuuuuuuuuuouoauouuuuuuuuuuuuu 
U U N C L A S S I F I E 0 U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu ... .,, -

198886 

11• SAHPLES WERE TAKEN 

12. CAMEL,WATER SPRAY,BOAT WASH1SOR8ENT BOOK 

13. SORBENTS · 

14. NAVAL STATION PORT SERVl~ES.PERSONNEL 

1·5 •. NOME· 

' \ 

.. « 

16 •. PORT.SERVItes OFFICER1:CODE 13 NAVSTA CHARLESTON sc., PHONE 
COMMERCIAL C893)743-6413-AY:S63-6411//· 

B.J 

. . A 1 .. 
-. .. tr. 

#' .. ,,. JI 
.. ~ -- " ._ -

. ... 

,-·- .. F;.-< ....... 

.. ~ .. ~·-
-; ... ~~:~ 

. .. 

··~.-

. ~ ' .. ·-·... ' -

.-·.-: 

: .. ' . - : 

_ . : 183~ft'9/136-A..t863°. ..,.2 -.. OF~:jq·_,.-1·8166 · . B64/lt.:47Z 0it'!sez' JlfAR 9Z .· 
_ -C~N:i·tUi.8~8171 i·. MAVSTA CHARLESTON SC/ /:t~/81/81/11//• 

. ~~ ,. uuwuuuuuuuuwuutiuuu'uouuuuuuuuuuuuuu . } ' 
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01 02 112020Z MAR 92 RR 

ADM IN 

uuuu 

UN<..LA~~.u- .Lt..U 

NAVSHIPYD CHARLESTON SC//330// 

COMNAVBASE CHARLESTON SC//00/01N3/N32// 

NAVSTA CHARLESTON SC//13/00/01/11// 

INFO CNO WASHINGTON DC//OP-45// 

COMNAVSEASYSCOM WASHINGTON DC//OOC// 

SOPA CHARLESTON SCI/ 

NEESA PORT HUENEME CA//112// 

0712020 

COGARD NATIONAL RESPONSE CENTER WASHINGTON DC//JJJ// 

UNCLAS //N05090// 

MSGID/GENADMIN/NAVSHIPYD CHAS// 

SUBJ/OIL SPILL REPORT <REPORT SYMBOL OPNAV 5090-2)// 

RMKS/ 

1. CNO FOR OP-45 AND·CHINFO 

2. 111300ZMAR92 

a. CHARLESTON NAVAL SHIPYARD UIC~ N00191 

3. B. CHARLESTON NAVAL SHIPYARD, ADJACENT SE END OF DRYDOCK #5. 

~. APPROX 20 TO 35 GAL, 50% 

5. A- CDFM> 

b. F • UNKNOWN 

7. H. UNt:NOldN 

r. SHANNON,ENCSCSW>,USN CODE 3qo 

M R· BROWN CDR, USN, 330 4706 

.. 

COPY TO: 100, 3QO, 330, 104, 
· 107, 400, 460, FXD 

UNCLASSIFIED 112020Z MAR 92 

F 
I 



02 02 

8. A. 

e. 
(. 

J) • 

RR 

OS FT X 200 FT 

BRIGHT COLORED BANDS 

NIA 

NIA 

UNCL~"'.'SIFIED 

uuuu 0712020 

E· TIDE NEAR SLACK, CONTAINED WITHIN f-G PIER SLIP. 

9. A· COOPER RIVER 

B • NONE 

C. NONE 

10. YES, REPORT I 11-0105 

11. SAMPLES MERE TAKEN. 

12. A· BOOM 

13. a. DIP 3001 SKIMMER 

I>· SOR BENTS 

14· PORT SERVICES, NAVAL STATION, CHARLESTON, SC 

15. NONE 

1b· CONTACT: ENCSCSW> SHANNON, USN, (3qo, AV 563-3280, COMM <&03) 

743-3280//· \ \ 

UNCLASSIFIED 112020Z MAR 92 



F ·1· om: Code l 06 . 2 
To: 

'.:·090 
SEF: 

Subj: ENVIRONMENTAL INC:DENT REPORT #92-001 

1. ~lature ot incidi:,nt: ?1 gasolin,:::, truck driver was lo\:J~ring 

a hose to the bottom of clrY dock #2 when the hose ruptured 
spilling 27 gallons of gasoline. The driver had the gas meter 
on when lowering the hose. This caused pressure to build up 
on the hose. 

2. Location of incident: West end of Dry Dock #2 

3. When notified: Date: 5 May 92 Time: 1330 

4. Notified by: Lieuten3nt Elkin Ship Superintendent 

5. 1mmediate action taken:• Shop 99 Forman Mitchell and his 
crew were on the spill site when the spill accrued. Absorbent 
was placed on the spill and then cleaned up and put in 55 
gallon drums. 

6. Follow up action taken or planned: Request that hoses on 
fuel trucks be inspected for worn and damaged areas and that 
the meter not be turned on until hose is in place to 
distribute the fuel to the vehicle. 

Copy to: 
NRRO 
106.2 

106.2DF 
PWD CIRC 

JOHN SNEED 



~ 
u 

PRIORITY 

P R 141405Z MAY 92 

FM NAVSTA CHARLESTON SC//13/00/11// 

TO COMNAVBASE CHARLESTON SC//N31// 
COMDESRON FOUR 
COMCRUDESGRU TWO 

INFO CNO WASHINGTON DC//OP-45// 
COMNAVSEASYSCOM WASHINGTON DC//OOC// 

u 

COGARD NATIONAL RESPONSE CENTER WASHINGTON DC//G-TGC-2// 
COMDT COGARD WASHINGTON DC 
SOPA ADMIN CHARLESTON SC//N322// 
SOUTHNAVFACENGCOM CHARLESTON SC//044// 
COGARD MSO CHARLESTON SC 
NEESA PORT HUENEME CA//12// 
USS RICHMOND K:TURNER 

BT 
UNCLAS //N05090// 

J>/GENADMIN/NAVSTA CHARLESTON SC/013// 

SUBJ/OIL SPILL REPORT (REPORT SYMBOL OPNAV 5090)// 
POC/DOWNS, B. R. /LCDR/PRIPHN:563-6413/ /PORT SERVICES 
/SECPHN:803-743 6413/-// 

RMKS/ : 

13 --
131 __ 

132--
133 __ 

134--

1. CNO FOR OP-45 CHINFO 

2. 131350Z MAY 93 1 UNKNOWN 

3. NAVAL STATION CHARLESTON SC "M-Z" SLIP 

DISPATCHER FRlsif 
SAT 
SUN . 

DLVR:COMDESRON FOUR(l) ..• ACT 

13(1) •.. 0RIG FOR NAVSTA CHARLESTON SC(3) 
11(1) 00(1) 

002(1) •.. ACT FOR COMCRUDESGRU TWO(lS} 
'01(1) 007(1) 006(1)'004(1) 003(1) 00(1) 
~1(1) N3(1) N2(1) FILE(l) 

029992/05434/ /231 
CSN:BSVHOllO 134/22:04Z 

PS~I-029992 / 

1 SBA 0086 

DUTY CHIEF FRI ~ 
~~~ 

/19/ 

05090/ 1/0001 
NS(l) N4(1) N33(1) N32(1) 

a 
&TD:OOO 000/COPIES: 

J34/22:03Z 141405Z MAY 92 
NAVSTA CHARLESTON SC 

-

lTrHHTTTTTTTfllllTITTHTTTT!TrtTcn TT!l lTHll Tl Ill! II ElfTfll lililTTTTTHT 



u U N C L A S S I F I E D ...; 
4. APROX. 3 GALS 

5. HYDRAULIC FLUID 

6. UNDER INVESTIGATION 

7. UNDER INVESTIGATION 

8~ (A) 50 I x 50 I 
(B) LIGHT BLUE RAINBOW 
(C) 1-2 KNOTS NORTH WEST 
(D) CALM 
(E) EBBING 

9. (A) COOPER RIVER 
(B} NONE 
(C} NONE 

.. 
10. WAS MADE, REPORT NUMBER 173471 

11. WERE NOT TAKEN 

J?--tHIPS HULL 

~-~IP 3001 OIL SKIMMER, OIL ABSORBING PADS 

14. PORT SERVICES 1 NAVSTA CHARLESTON SC. 

u 

15. THJS SPILL HAS NO ADVERSE IMPACT TO THE ENVIRONMENT. 

16. PORT SERVICES OFFICER, CODE 13, NAVSTA CHARLESTON SC., PHONE 
COMMERCIAL (803) 743-6413, AV. 563-6413.// 

BT 

) a 
• 

~) 

029992/05434/ /231 2 SBA 0086 134/22:03Z 141405Z MAY 92 
CSN:BSVHOllO 134/22:04Z 

PSN-029992 I 
NJWS'I'A CHARLESTON SC 

ITTHITTT Tl TT llllTllfTTlTTTTTllHIT ITTTT!llTTTTTI TT lflT1T ll TTllHHHTTllll l 
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'\DHINISTRAT rv::: 

mu TINE 

R 151942Z MAY 92 lYB PSN 093429827 

FM NAVSHIPYD CHARLcSTGN SC//33~// 

TO COMNAVSASE CHARLESTON SC//00/C1N3/N32// 
NAVSTA CHARLESTON SC//13/00/01/11// 

INFO CNO WASHINGTON DC//CP45// SOPA CHA~LESTON SC//JJJ// 
NEESA PORT HUENEME CA//112// 
COMNAVSEASYSCOM WASHINGTON CC//00C// 
SOUTHNAVFACENGCOM CHA~LESTON SC//~44// • 
COGARD NATIONAL RcSPONs= CENTcR WASHINGTON uC//JJJ// 

BT 
UNCLAS. //N0509~// 

MSGIO/GENADMIN/NAVSHIPYJ CH~S// 
SUBJ/OIL SPILL REPORT CR~?ORT SYMBOL ~PNQV 5~9J-2)// 
RMKS/1. CNO Foq OP-45 4N~ CH!N=o 

2. 151S0~IMAY92 
8. CHA~L~STON N~V~L S~!PYA~D UIC: N20191 

3. a. CHA~L~ST~N NAVAL SHIPYARC1 ADJACENT D~YOOCK TWO CAISSON ANO 
ALONG F PIER AND C/F SLI~ 

4. APPROX 25 TC 50 &~~, SZ PERC~NT 

5. K. OIL/WASTE cILGE WASTE/SOLVc~TS 

J. H. UNKNOWN. CJ~ST ~u~~c MA~!NE I~5P~CTOR CALLEO IN TQ ANALYZE 
SAMPL=S F~QM VARIOUS oqsc~3LE S8U~C~S. 

8. A. 50J FT X 1Jl FT 
8. BRIGHT COLJRcD auNDS, BLACK SLUDGE, AND STRONG SOLVENT 

OL V R : NA VS HIP Y C C f-1 A!< LEST J 1'> SC~ ••• '.J ~:;:;:; / 
Ol V R : S 0 UT ii NA VF..:.. CE NG C 0 M C n AR L" ST JN SC (//) ••• ! N;::: J 

q-
N34(1 ) ••• ACT FG~ COMN~V~~S~ Crl~~L~ST~C8) 

e1(1) .;,3(1) N5(1) N1(1) 51}2> 

RTQ:142-00J/COPI:S:0016 

093429/~16k:./13o 

CSN: RXNS0icL. 
1 0 M1 ra37 13o/23:56I Ld;;<+2.:. M~l <;;:: 

NAVSH!PYO CHA~LESTON SC//~3Ci/ 

uuuuuuuuuuuuuuJUUUUUUUUVUUUUUUUUUUUU 
tJ UNCLASSIFl:::O U 
·•; '~ ;;J.~'.):;';';·;:J'j:;UtJLJiJ!JJIJUUUUUUIHJIJUiJIJUIJ 



N/ !I. 
NI il. 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U U N C L Q S S I F I E D U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

c. CONTAINED 6Y so~~~NT jCJM AT DRYOQCK NR 2 

9. A. CJOPER ~IVK 

, ~ . 
11 • 

1 l. 

1 3. 

3. NONE 
C. NJN!: 

NO 

NO 

A. 

s. 
D. 

BuOM 

DIP 3v01 SKHIMER 
SJ~BENTS 

14. P~RT S~RVIC~S, NAVRL STAT!ON~ CHA~LESTQN, SC 

15. NON!: 

lo. CONTACT ENCS (Sw) SHANNON, USN, C34~, AV 563-5@51, COMM 
::J3-743-SJ51.// 
5T 

J93429/o1oM13o 
S~: KXNS.;-,r-;4 

2 J F ( "'l.1 0'337 156/23:56l 151942l :'OY 92 
~~VShlPYO C~~RLESTON SC//330// 

UUUUUUUUUU~UUUUUUUJUUUUUJUUUUUUUUUUU 

'J ,\ ~ ' ~ ) s :;: ! : ( D II 

n u1.: u u iJr,i )i 'J 'Ju >Ju 11 IJU IJU IJ •JIJ'JU u u uu ~JU'JIJ•J ,' ) 



l 
j 

5090 
Ser 106.21/3268 

2 9 MAY 1992 

MEMORANDUM 

From: Code 106.21 
To: Code 106.2 

Subj: ENVIRONMENTAL INCIDENT REPORT #92-011 

Encl: (1) NAVSHIPYD CHARLESTON SC 151942Z MAY 92 

1. Nature of incident: Repair Office estimated 25 - 50 ~ 
gallons of oil spilled into the Cooper River, enclosure (1). 

2. Location of incident: N.E. End of DD # 2 

3. When notified: Date: 15 May 92 Time: 1030 hrs 

4. Notified by: Shop 56 Personnel 

5. Immediate action taken: Port Services dispatcher was 
contacted and confirmed that Port services was on scene to 
remove the oil from the river. A search of the area 
indicated that the source of the spill was a broken sewer 
line under the pier. The required oil spill message was 
sent, enclosure (1). 

6. Follow up action taken or planned: Oily wastes are not 
to be discharged into the sanitary sewer system. While 
several operations involving oily wastes were being performed 
within the area of the spill, the specific source of the oil 
could not be determined. All activities involved in the 
management of oily wastes are requested to review shop 
practices and procedures to ensure that appropriate control 
measures are in place to prevent future occurrences . 

Copy to: 
COMNAVBASE (Code N34) 
NAVSTA (Code 13) 
106, 106.2, 106.24, 106.2DF, 
330, 453, 971, 999 

.//Lf~ 
s. F. HENS LEO 



UNCLASSIFIED 

P~~UZYUW RUCKCHCOOOl 1541835-UUUU--RUCKSUU. 
uuuuu 

... :1835Z JUN 92 ZYB 
FM NAVSHIPYD CHARLESTON SC//330// f/31 
TO COMNAVBASE CHARLESTON SC//-e0f01N9/N6-2.// 
NAVSTA CHARLESTON SC//13/00/01/11// 
INFO CNO WASHINGTON DC//OP45// 
COMNAVSEASYSCOM WASHINGTON DC//OOC// C.O~ARV l11.50 CH/'r;NSt:. 
SOUTHNAVFACENGCOM CHARLESTON SC//044// 
SOPA CHARLESTON SC// JJJ// ~A- /tl)/llf1N //N.37.7..// Ccm-iDET caAsT GuAt(D WAsMN6To,.J De 
NEESA PORT HUENEME//112// 
COGARD NATIONAL RESPONSE CENTER WASHINGTON DC//JJJ// j/&-TG<:..-1// 
BT 
UNCLAS //N00191// 
MSGID/GENADMIN/NAVSBIPYD CHAS// 
SUBJ/OIL SPILL REPORT (REPORT SYMBOL OPNAV 5090-2)// 
RMKS/l. CNO FOR OP-45 AND CHINFO 
2. 162502ZJUN92 

B. CHARLESTON NAVAL SHIPYARD UIC: N00191 
3. B.. CHARLESTON NAVAL SHIPYARD, PIER H AND J SLIP. 
4. APPROX 03 TO 05 GAL, 50% 
5. K.OIL/WATER MIXTURE 
6. E. PUMPING OPERATION FROM YSR-45 TO YOS-21 
7. A. DURING PUMPING OPERATION IT WAS DISCOVERED THAT YOS-21 HAD 
CRACK IN UPPER RUB RAIL. 
8. A. 05 FT X 050 FT 

B. BRIGHT COLORED BANDS 
C. N/A 
D. N/A 
E. TIDE NEAR SLACK, CONTAINED WITHIN H-J PIER SLIP. 

9. A. COOPER RIVER 
B. NONE 
C. NONE 

10. YES, REPORT #120080 
11. NO 
12. B. SHIP'S HULL 

C. CAMEL 
13. D. SORBENTS 
14. PORT SERVICES, NAVAL STATION, CHARLESTON, SC 
15. NONE 
16. CONTACT: ENCS(SW) SHANNON, USN, C340, AV 563-3280, COMM (803) 
743-3280.// 
BT 
NNNN 



UNCLASSIFIED 

P~~UZYUW RUCKCHCOOOl 1751847-UUUU--

UUUUU 

R 231B47Z JUN 92 ZYB 

FM NAVSHIPYD CHARLESTON SC//CODE 325// 

TO COMDT COGARD WASHINGTON DC 

NAVSTA CHARLESTON SC 

INFO CNO WASHINGTON DC 

COMNAVFACENGCOM ALEXANDRIA VA 

COMNAVSEASYSCOM WASHINGTON DC 

NAVENENVSA PORT HUENEME CA 

EPA REGION IV ATLANTA GA 

BT 

UNCLAS //N05090// 

. -TD/GENADMIN/CNSY CHARLESTON SC// 

S~_J/OIL SPILL REPORT {REPORT SYMBOL OPNAV 5090-2)// 

REF/A/OPNAV/-/-/5090-2// 

AMPN/-// 

NARR/-// 

POC/-1-1-l-l-I/ 

'AKNLDG/-// 

RMKS/1. CNO FOR OP-45 AND CHINFO 

/2. 040023Z JUN 92 

B. CHARLESTON NAVAL SHIPYARD UIC: N00191 

3. B. CHARLESTON NAVAL SHIPYARD, PIER H AND J SLIP 

4. APPROX 03 TO 05 GAL, 50% 

5. K. OIL/WATER MIXTURE 

F. UNKNOWN 

UNCLASSIFIED 



UNCLASSIFIED 

; . e. UNKNOWN - UNDER INVESTIGATION 

A. 05 FT X 050 FT 

B. BRIGHT COLORED BANDS 

c. NORTH EASTERLY, 3-5 KNOTS 

o. N/A 

E. TIDE EBBING, CONTAINED WITHIN H-J PIER SLIP 

9. A. COOPER RIVER 

B. NONE 

c. NONE 

10. YES, REPORT #123171 

11. WERE TAKEN 

12. A. BOOM 

B. SHIP'S HULL 

C. CAMEL 

i- D. SORBENTS 

14. PORT SERVICES, NAVAL STATION, CHARLESTON, SC 

15. NONE 

16. CONTACT: ENCS{SW) SHANNON, USN, C340, AV 563-3280, 

COMM {803) 743-3280// 

BT 

#0001 

NNNN 



5090 
Ser 106.25/3585 

0 7 AUG 1992 

MEMORANDUM 

g~: ~~~::~11 
From: 
To: 
Via: 

Subj: ENVIRONMENTAL INCIDENT REPORT #92-022 

1. Nature of incident: Approximately 120 gallons of waste 
oil leaked from the YOS 266 (waste oil barge) into the cooper 
River. The investigation indicated that the barge was 
completely full and that Shop 02 discharged into the barge at 
approximately 1536 hrs 5 Aug 92. The spill was reported to 
Port Services at approximately 1700 hrs. Port services 
indicated that the spill occurred shortly after Shop 02 
discharged the load waste oil into the barge. 

2. Location of incident: Quay wall between Piers Q and R. 

3. When notified: Date: 5 Aug 92 Time: 1730 

4. Notified by: Chief of the Watch 

5. Immediate action taken: Port Services boomed the spill 
area and collected the oil. Port Services will turn the 
waste into Code 106.25 for proper disposal. 

6. Follow up action taken or planned: Shop 02 is requested 
to review their procedures and incorporate the following 
recommendations: 

a. Contact Port Services Control Office for permission 
to discharge, phone number 36411. 

b. Establish a log book with volume being pumped, date 
of discharge, barge number, Port Services personnel 
authorizing the discharge, and visual appearance of the cargo 
bays. 

c. Visually inspect the cargo bays before discharge. 

No further action required. 

Copy to: 
106, 106. 2DF 
NAVSTA (13) 

{.µ~ll~~ 
WAYNE H. NEVILLE 
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, 
PRIORITY ROUTINE 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuouu 
U U N C L A S S I F I E D U 
uouuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

P ~ J6a~13Z AUG 92 PSN 195807J3~ 

FM NA~STA CHARL=STJN SC//13/JJ/11// 

TO C~MDT COAST GUA~D WASHINGTuN DC 
COMNAVBASE CHARLESTON SC//N32/JJFR// 

I~FO CNO WASHI~~TON DC//JP/453// SOPA CHARLESTON SC 
NEcSA PORT HUENEME CA//12// 
COMNAVSEASYSCuM WASHINGTON OC//OOC// 
CJGARD NATIONAL RESPONSE CENTER WASHINGTON DC 

oT 
UNCLAS //NJ539J// 

MSGIO/GENAOMIN/NAVSTA CHARLESTON SC/013// 
3USJ/OIL SPILL KEPORT (REPORT SYMBOL OPNAV S09a)// 
RMKS/ 

1. CNO FOR OP-45 CHINFO 

, 062J50Z AJ~ 92, NAVAL STATION, CHARLESTON, SC, 611~5 
3. NAVAL STATION , QUEBEC ROMEO QUAYWALL ANO SLIP 

4. 120 GALLONS 

5. OIL/O!L MIXTURE (SLOP ANO WAST: OIL) 

UJ, _____ _ 

LSA l.31'-:::;-i'it!-r".0:-----

l~·------
l3Z:......-----
l34 ~ 
DISPAT.~ f.:r: 
~Ii._, 

.\\,\-,\&Lt•• 

6. BARGE WAS ~PPARENTLY FILLED TO MAXIMUM CAPACITY ANO SPILL 
WAS Ol5CO~EREO PRIOR TO COMMENCEMENT OF TRANSFER OPERATIONS 

7. OVERFILL 34RGE 

B. A. 1000 FT 8\' 400 FT 
8. BRIGHT COLOR BANDS AND DARK BROWN PATCHES 
C. SOUTHERLY 5-19 MPH 
O. LESS THAN 1 FOOT 
E. SOUTHERLY CDOWN RIVER) ABOUT 2.5 KNOTS 

DLVR:SOPA CHARLESTON SC(5) ••• INFO 

13(1) ••• 0RIG FJ~ NAVSTA CHARLESTON SC(7) 
.ssc1> 1ac1> 1e<~' 111c1l J3(1) a0c1> 

195007/8956/i.'.19 
CSN:RX3P<J332 

18241/ 3/9123 



. . 

1 a. 

11. 

12. 

13. 

14. 

15. 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U U N C L A S S r F I E 0 U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

A. COOPER RIVER 
b A~O C. NO APPARENT DAMAGE TO PROPERTY OR WILDLIFE. 

wAS MAJE, KfPORT NUM8eR 130527 

WERE TAK.EN 

oOJM, SHIP'S HULL1 QUAYWALL 

DIP 3Ja1, SORBANTS 

NAVAL STATION PORT SERVICES 

ADDITIONAL COMMENTS: 
~AXIMUM CAPACITY ANO 
CAUSING OIL TO SPILL 
~ATER. 

YON 266 BARGE WAS APPARENTLY FILLED TO 
ONE OF THE TANK LIDS WERE LEFT OPEN1 
ON THE DECK OF THE BARGE AND INTO THE 

1~. PaRT SERVICES OFFICER, CODE 131 NAVAL STATION1 CHARLESTON, SC 
TELEPHONE COMMERCIAL (823) 743-6413 - AUTOYON 563-6413.// 

.::r 

1 

... 195 8'J7 / 3956/ 219 
..iN:RX8RJ332 

2 OF 2 M1' 0271 219/03:26Z 060013Z AUG 92 
NAVSTA CHARLESTON SC//13/09/11// 

UUJUUUJIJVUU UUUUUUUUU l' 'JUUUUUUUUUUU 
LI UN,_,LASSl ~!:=O U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 



UNCLASSIFIED 

P'"'""''JZYUW RUCKCHCOOO 1 2 621655-UUUU--RUCKSUU. 

,_ ... , uuuuu 

R 181655Z SEP 92 ZYB 

FM NAVSHIPYD CHARLESTON SC//CODE 304// 

TO COMDT COGARD WASHINGTON DC 

NAVSTA CHARLESTON SC 

INFO CNO WASHINGTON DC 

COMNAVFACENGCOM ALEXANDRIA VA 

COMNAVSEASYSCOM WASHINGTON DC 

NAVENENVSA PORT HUENEME CA 

EPA REGION IV ATLANTA GA 

BT 

UNCLAS //N05090// 

-D/GENADMIN/CNSY CHARLESTON SC// 

80oJ/OIL SPILL REPORT (REPORT SYMBOL OPNAV 5090-2)// 

REF/A/OPNAV/-/-/5090-2// 

AMPN/-// 

NARR/-// 

POC/-1-/-1-1-// 

AKNLDG/-// 

RM.KS/ 1. CNO FOR OP-45 AND CHINFO 

2. 171240Z SEP 92 

B. CHARLESTON NAVAL SHIPYARD UIC: N00191 

3. B. CHARLESTON NAVAL STATION, PIER Z 

4 • LESS THAN ONE GALLON 

5. M. UNKNOW'H - BEST F.~~lM~TE IS OIL/OIL MIXTURE 

E. CLEANING OPERATION OF TANKS 

UNCLASSIFIED 



UNCLASSIFIED 

7 B. UNKNOWN - UNDER INVESTIGATION 

A. 1 FT X 50 FT 

B. BARELY VISIBLE 

c. NONE 

D. N/A 

E. CONTAINED/NO MOVEMENT 

9. A. COOPER RIVER 

B. NONE 

c. NONE 

10. NO 

11. WERE NOT TAKEN 

12. A. BOOM 

B. SHIPS HULL 

o. WATER SPRAY 

.L.) D. SORBENTS 

14. PORT SERVICES, NAVAL STATION, CHARLESTON, SC 

15. NONE 

16. CONTACT: MR. ANDREW CHAPMAN, C300, AV 563-0124, COMM (803) 

743-0124// 

BT 

#0001 

NNNN 



~ORITr ROUTINE 

uuuuuuuuuuuuuuuuuuuuuuu 
U UNCLlSSl F 
UUUUUUUUUJUUUUUUUUUUUUU 

~ R 061148Z OCT 92 PSN S76153JZ7 

UUUUUUULIU 
D U 

uuuuuuuuu 

FM NAVSfA CHARLESTON SC//15/88/11// 

TO COHNAV8ASE CHARLESTON SC//N31// 
CO"CRUOESGRU T~D 

C0'4DESRON FOlJR 

INFO CNl WlSHIN;TON OC//DP-45// 
SOPA AD"IN CHARLESTON SC/IN322f f 
NEESA PJRT HUENEME CA/112/f 
COMNAVSEASYSCOM WASHINGTON DC/IODC// 
COGARO ~ATIONAL RESPONSE CENTER WASHINGTON 
SOUTHNAVFACENGCOM CHARLESTBN SC//944// 

i!T 
UNCLAS //NB5091// 

~SGIO/GENADMIN/NAVSTA CHAR~ESTO~ SC/013// 

·~. 

OC//G-T 

SUBJ/OIL SPILL REPORT (REPORT SrMBOL OPNAY 5090)// 
POC/DOWNS, B. i. /LCDR/PRI~HN:SS3-64131-/PORT SERVICES 
/SECPHN:8e3-743•6413/•// 
RMKS/ 

.., CNO FOR QP-45 CHINFO 

• 861t43Z OCT 921 NAVAL STATIJN, :HARLESTON, SC1 S1165 

3. PIER KILO, NAVAL STATION, C~ARLESTDH1 SC 

4. 15 •ALtOHS 

5. DFN 

6. TRANSFERING FUEL FROM lFT T'NK TO FaRWARD TANK. FORWARD TA~l 
OVERFLOllED 

OLVR:CJ~OESRON FDUR~ ••• A:T 

13(1) ••• 0RIG F9q NAVSTA CHARLESTON SCC7l 
185Ct> 13(1> 16C1> 111C1> 0~C1> 1e;1> 

13241 / 310123 

~02C1> ••• A:T FQ~ COMCRU~fSiRU f'Q(~ 
007(1) 0~6(1) ~~4(1) e05(1} a0C1> NS(1) 
N31(1) N3(1) N2(1) FILE(1) 

a S09iH 110001 
N4C1> N33(1) N3Z(1) 

::23 
RT D: IZ6 ·BllB /COPIES: lllliU·· 

1 OF 2 M1 ~~74 281/00:412 161148Z OCT 92 , 576153/9089/ZSe 
: RXo IU'le77 NAVSTA CHARLEmrg:=!1:~i~r 

UUUUUUUUUJUUUlJ!JUUU~U'JUUUUU~UULIUUUUlJU li~- ~~A.Ji 
u u N c l ~ s ,) .i F I ::: 0 u [!::: ~-· '"!"_· "'· ·- •.. f- ~ I 
0JJUJJJJ0JUUUJJUUJJUUJJJJ~UUU~JUUU~U , · '~~ - ~ ... ' 

I 
~· 



uuuuuuuuuJuuuuuuuuuuuuuuuuuuuauuuuuu 
U U N C L l S S I F I E 0 U 
uuuuuuuuu~uuuuuuuuuuuuuuuuuuuuuuuuuu 

z.... oveaFILL T•NK 

~ (A) 633 FT BY lll FT 
CB> BRIGHT COLORED BANOS 
(C) WESTERLr s-1a KTS
(0) 1-2 FT 
(E) WESTERLY 8 KTS CINLlNO) 

9. (A) COPPER 'UV:~ 

ca,c> NO APPARENT OAMA;E TJ PROPERTY ~R WILOLIF:. 

10. WAS HAQE, ~!:PORT 1139 -53 

11. SAMPLES we~: NilT TAKE~ 

12. SOIBENT l<OLLStiULL 

13. DIP 31U1, SJR8ENTS 

14. NAVSTA PORT SERVICES P=RSOM~EL 

15. NONE 

16. PORT SERVICES OFFICER, COOE 131 NAVSTA CHARLEST3N SC., PHONE 
co~~ERCIAL (803) 743-6413, ~V: 563-5413.// 

oT 

J 

~576153/~888/?30 
_j: RXcHrnlr177 

2 a = 2 M1 0374 281/8a:41Z as1148Z OCT 92 

• 
HAVSfl CHARLESTJN SC//13/~0/11/I 

uu~uuuuuuJuuuuuuu~~uuuuuuuuuuuuuuu~u 

U UN:L!\SSir:.-) U 
UJ~UUUUUUJUUUJJUJJJUJJ. UU~JUU~~U • 



UNCLASSIFIED 

p· ·tJZYUW RUCKCBC0001 3371432-UUUU--RUCKSUU. 

•"'·' uuuuu 

R 021432Z DEC 92 ZYB 

FM NAVSHIPYD CHARLESTON SC//CODE 304// 

TO COMNAVBASE CHARLESTON SC//N31// 

NAVSTA CHARLESTON SC//13/00/01/11// 

INFO CNO WASHINGTON DC//OP45// 

COMNAVFACENGCOM ALEXANDRIA VA//044// 

COMNAVSEASYSCOM WASHINGTON DC//OOC// 

NEESA PORT HUENEME CA//112// 

COGARD NATIONAL RESPONSE CENTER WASHINGTON DC//G-TGC-2// 

SOPA ADMIN CHARLESTON SC//N322// 

COGARD MSO CHARLESTON SC//JJJ// 

ET COAST GUARD WASHINGTON DC//JJJ// 

BT 

UNCLAS //N05090// 

MSGID/GENADMIN/CNSY CHARLESTON SC// 

SUBJ/OIL SPILL REPORT {REPORT SYMBOL OPNAV 5090-2)// 

REF/A/OPNAV/-/-/5090-2// 

RMKS/1. CNO FOR OP-45 AND CHINFO 

2. 011330Z DEC 92 

B. CHARLESTON NAVAL SHIPYARD UIC: N00191 

3. B. CHARLESTON NAVAL SHIPYARD, PIER DELTA 

4. APPROXIMATELY ONE GALLON 

5. K. OIL/WATER MIXTURE 

6. E. OTHER - OR~JNAGF 0F OILY WASTE VACUUM CAN 

B. CRACKED HOSE 

UNCLASSIFIED 



UNCLASSIFIED 

A. 20 FT X 25 FT 

B. DULL BROWN 

c. OUT OF THE NORTH, 3-5 KTS 

D. CALM 

E. SOUTHERLY, 3-5 KTS 

9. A. COOPER RIVER 

B. NONE 

c. NONE 

10. NO 

lL WERE NOT TAKEN 

12. F. NONE-SMALL SLICK EASILY AND QUICKLY PICKED UP WITH SORBENT 

MATERIAL 

13. D. SORBENTS 

PORT SERVICES, NAVAL STATION, CHARLESTON, SC 

15. NONE 

16. CONTACT: LT LES ELKIN, C304, AV 563-5051, COMM (803) 743-5051// 

BT 

#0001 

NNNN 
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041432Z DEC 92 

~;-.,. r ... .-
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uuuuuuuuuuuuuuuuuuuuw uuuuuuuuuuuu 
U IJNCLASS1 EO lJ 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

AOHINISTRATIVE HESSAGE 

IMMEDIATE 

0 172057Z DEC 92 

FM USS BILLFISH 

TO COHNAVBASE CHARLESTON SC//N34// 
NAVSHIPYO CHARLESTON SC//460// 
NAS ATLANTA GA//70// 
NAVSTA CHARLEST~ SC//13// 
WPNSTA CHARLESTON SC/ /044/ / 
ZEN/COHSUBRON FOUR 

INFO CNO WASH ING TON OC//OP·-45/ / 
CHINFO WASHINGTON DC//JJJ// 
SOUTHNAVFt.CENGCOM CHARLESTON SC//181// 
COMNAVFACENGCOH ALEXANDRIA VA//181// 
COMNAVSEASYSCOH WASHINGTON OC/ /OOC24/ / 
NEESA PORT HUENEME CA//!12// 
C03ARO NATIONAL RESPONSE CENTER WASHINGTON OC//JJJ// 

BT 
UNCLAS //NOS090// 
HSGIO/GENADMIN/BILLFISH/011/0EC// 

SUBJ/OIL SPILL REPORT (REPORT SYMBOL OPNAV 5090-2)// 
RMKS/l. 172010Z DEC 92 

2. USS BILLFISH (SSN 676), UIC 05724 

3. CHARLESTON, SC PIER MIKE 28 

4. LESS THAN ONE (1) GALLON 

5. OIL/WATER HIXTURE, INCLUDING BILGE WASTE 

6. OTHER: BACK FLUSH OF DRAIN SYSTEM TO WASTE OIL TANK 

7. MONITCRING ERROR 

-~.-~~-- - ' -::::;;;c7-...a:- . .._. 
D L V R : USS 8ff'.'E FI Slf~ )':i!lii~OR IG 

13(1) ... ACT FOR NAVSTA CHARLESTON SC(l) ~Ji/' ~/tf:'::> 

eA1, 
~' 

r;,~ l)/5l-J 

.. '""P z::::¥>"... ., . ;t 
IS l\,/ 
134. 131 ______ _ 

lJa~ 
133 
lM------

DIRUCSJR 1. /tc· 
/19/0;1-~. 2·~ 

-'· 
RTD:000-000/COPIES: 

/06728/ /352 1 RTC 0005 353/02:23Z 172057Z DEC 92 
CSN:RSJ 0004 353/02~24Z USS BILLFISH 
-RSJ ENTRO---/ 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu~lRTR 

U U N C l A S S I F I E D lt.";'::"'::;:==-~:_~..,.;...J-, _ _J 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu Uff..OPF 

• TRFC C :-::-:=R-t-~~"'--



,.. . -.,. 
' uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

U UNCLASSIFIED U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

t 

1 

8. A. SIZE: 25 FEET BY 25 FEET 

B. COLgR: DULL BROWN 
C. ONS ENE WIND: ZERO 
0. SEA STATE: ZERO 
E. SLICK l'OVEMENT: SLACK TIDE 

9. A. NAME OF BODY OF WATER AFFECTED: CCOPER RIVER 
B. NATURE AND EXTENT OF OAHAGE: NONE 
C. AREAS OR RESOURCES THREATENED: NONE 

.-;fir_.~£ ."· 
..........-.·...;::.. 

10. TELEPl-ON[ REPORT TO NRC: 149678 
A. NAHE OF PERSON ANO COHMANO MAKING REPORT: 

LT KIERSTEAD, USS BILLFISH (SSN 67~)~:s~rP'S DUTY OFFICER 
B. DATE AND TIME OF NOTIFICATION: 172030Z DEC 92 

11. CONTAINMENT HETHOO PLANNED: BCXJH 

12. SPILL REMOVAL METHOD PLANNED: SORBENTS I.E., OIL-ABSORBING PADS, 
CHIPS, OR OTHER MATERIALS 

13. PA RITES PERFORMING SP ILL REMOVAL: NAVY. COHNAVSTA CHARLESTON 

14. NONE 

15. USS BILLFISH (SSN 676), AV 563-3265, COM 803-743-3265// 
BT 

/06728/ /352 
CSN:RSJ 0004 353/02:24Z 
-RSJ ENTRO---/ 

2 RTC 0005 353/02:23Z 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U UNCLASSIFIED U 
UUUUUUUUUUUUUUUUU~UUUU~t1 "" ')UUUUUUUUUUU 

. ' --

17205H DEC 92 
USS BILLFISH 



r. 

UNCLASSIFIED 

,.JZYUW RUCKCHCOOOl 3531531-UUUU--RUCKSUU. 

uuuuu 

R 181531Z DEC 92 ZYB 

FM NAVSHIPYD CHARLESTON SC//304// 

TO COMNAVBASE CHARLESTON SC//N34// 

NAVSHIPYD CHARLESTON SC//106// 

NAVSTA CHARLESTON SC//13// 

INFO CNO WASHINGTON DC//OP-45// 

CHINFO WASHINGTON DC//JJJ// 

SOUTHNAVFACENGCOM CHARLESTON SC//1811"// 

COMNAVFACENGCOM ALEXANDRIA VA//181// 

COMNAVSEASYSCOM WASHINGTON DC!!pooc24/I 

NEESA PORT HUENEME CA//112// 

'.RD NATIONAL RESPONSE CENTER WASHINGTON DC//JJJ// 

B'l' 

UNCLAS //N05090// 

MSGID/GENADMIN/CNSY CHARLESTON SC// 

SUBJ/OIL SPILL REPORT (REPORT SYMBOL OPNAV 5090-2)// 

RMKS/l. 172216Z DEC 92. 

2. B. CHARLESTON NAVAL SHIPYARD, UIC: N00191. 

3. B. CHARLESTON NAVAL SHIPYARD, PIER CHARLIE 4. 

4. APPROXIMATELY ONE GALLON IN THE WATER AND 50 GALLONS ON PIER. 

5. I"·t- 2110 HYDRAULIC OIL. 

6. L. HYDRAULIC SYSTEM FLUSH ABOARD TENDER UNIT (MTS-2). 

7. E. VALVE MISALIGNMENT. 

8. A. SIZE: 1 FT BY 7 PT. 

B. COLOR: SILVERY. 

UNCLASSIFIED 



UNCLASSIFIED 

A. COOPER RIVER. 

B. NO DAMAGE. 

c. NO THREAT. t 1 1J1A1'1lr'' t(or; , 

10. PHONE REPORT TO NRC WAS MADEftl49807. 

11. A. BOOM. 

12. A. SORBENT PADS. 

13. A. NAVY - NAVSTA PORT SERVICES 1 CNSY C-106. 

14. ASSISTANCE REQUIRED/ADDITIONAL COMMENTS: NONE. 

15. POINT OF CONTACT: CNSY/LT JOHNSON/C-304/563-5051/803-743-5051.// 

BT 

#0001 

NNNN 
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1DMINISTRATIVE MESSAGE 

ROUTINE 

F: 2121J.5Z DEC 92 

FM USS DANIEL WEBSTER 

TO COMNAVBASE CHARLESTON SC//N34// 
NAVSHIPYD CHARLESTO~ SC//460// 

INFO CNO WASHINGTON DC/IOP-45// 
CHINFO WASHINGTON DC//JJJ// 
SOUTHNAVFACENGCOM CHARLESTON SC//181// 
COMNAVFACENGCOM ALEXANDRIA VA/1181// 
COMNAVSEASYSCOM WASHINGTON DC//OOC24// 
NEESA PORT HUENEME CA//112// 
COGARD NATIONAL RESPONSE CENTER WASHINGTON DC//JJJ// 

BT 
UNCLAS //N05090// 
MSGID/GENADMIN/USS DANIEL WEBSTER// 

SUBJ/OIL SPILL REPORT// 
~MKS/1. 2115002 DEC 92 

DANIEL WEBSTER, SSBN-626, 30091 

3. CHARLESTON, SC PIER C BERTH 4 

4. 50 GALLONS OIL WATER, 75% 

5. WASTE OIL 

6. VALVE MISALIGNMENT 

7. VALVE MISALIGNMENT - NEWLY INSTALLED TOPSIDE DISCHARGE VALVE 
C3-WAY> INDICATION NOT PROPERLY LABELED TO SHOW PUMP DISCHARGE TO 
OVERBOARD OR ECOLOGY CONNECTION. DISCHARGE PATH TRACED BY OPERATOR 

DLVR,NAVSHIF'YD CHARLESTON .£C (6 l ••• ACT r1l"t; 
··-~ 

DLVR:USS DAN'I"Et.. WEBSTER~1) ... 0RIG 
Dt:','j;j 1CQ' 1 tW~1AVFQC5!>!GCQM CHARLESTON SC ( 5) ... INFO 

'\CT Fell": Lul'li<IAVBA~E 01 IARLESTO ( 5 l 19666/ 3/0083 
U 1 ( 1 ) ('(] ( 1 l I 4!"1 I I I M I l 1 ) 

84343/15101/ 
CSN:F'ONS0142 

PSN~08434 

RTD: OO(i-OOO/CCJF'IES: O~ (~ 

/357 1 WSA 00:::'..6 358/04:04Z 2121157 DEC 92 

C·58104' 05Z USS DA"!.IEL~J;.1B;E'"W' __ .,, l 

; ; t~·~~rrR . . - _: 
u: '')l_.'UUUUUUUUUUU'...JULJLJ!..!Ul_'UIJUL'~} 1_'UUCUUUUUL'~.~.·::-;--;:-;::::- ~ : 

l 1, ' · • • r .L-~ u r_i ~l c: ~; S : r:: D t.!_~~~-'-----------. 
J 1• 11 !Ii• If;] 1 · :1 •·;I '.I JI 'i It II 11 11 ,, jl JI 11 11 1; <l ii'' . ' '' '' '' '' ':}·"':'"' 1 r.:I" ('~~~"'~ ! 



5090 
Ser 106.25/3971 

, 2 4DEC 1992 
MEMORANDUM 

From: 
To: 
Via: 

Subj: 

Ref: 

Code 106 
Code 956 
Code 900 

ENVIRONMENTAL INCIDENT REPORT #92-031 

(a} PHONCON CNSY (Code 106.25)Mr. Neville/CNSY (Code 
956) Mr. Poston of 11 Dec 92 

1. Nature of incident: A hydraulic spill of approximately 
fifty gallons occurred on the north side of Pier c and about 
one gallon went into the Cooper River. The spill occurred 
while Shop 56 was flushing the hydraulic system of the USS 
DANIEL WEBSTER (MTS-626). Mr. Mims, Shop 56, was in charge 
of the operation. Mr. Mims had assigned one man to a 3000 
psi valve that controlled the volume of hydraulic oil to the 
flushing unit that was located on Pier C. He had assigned 
another man to monitor the flow rate at the hydraulic oil 
flushing unit. Both men were assigned radios for 
communication purposes. When the flushing rig monitor 
realized that the volume of hydraulic oil was increasing, he 
made several attempts calling the valve monitor by radio 
before acknowledgment was received and the hydraulic valve 
was closed. Due to the time lapse in communication, the 
spill occurred. 

2. Location of incident: North side of Pier c 

3. When notified: Date: 17 Dec 92 Time: 1720 

4. Notified by: Industrial Watch Officer 

5. Immediate action taken: When 106.2 arrived, Shop 99 and 
Port Services were already on the scene. Shop 99 was in the 
process of spreading kitty litter on the hydraulic oil. Code 
106.2 requested the Chief of the Watch to call Public Works 
to the scene to verify if any hydraulic oil had entered a 
concrete steel covered ditch, located directly beneath the 
hydraulic flushing unit. Two steel deck covers were removed 
but no oil was found. 



I 
' 

Subj: ENVIRONMENTAL INCIDENT REPORT #92-031 

6. To prevent future spills, the following recommendations 
are made: 

a. An emergency shut-off valve should be installed at 
the hydraulic flushing unit. 

b. A light should be installed at the flushing unit for 
better visibility in monitoring the hydraulic oil flow 
indicator. 

c. Use sound powered telephones between the boat and the 
flushing unit. 

d. Develop an operating and emergency shut-down 
procedure. 

e. Train shop.personnel to use above procedure. 

6. Follow up action taken or planned: As discussed in 
reference (a), it is requested that a copy of the 
investigation be forwarded to Code 106.25 no later than 
11 January 1992. 

Copy to: 
106 
106.2 
106.2DF 
(NRRO) 

r--~~ 
JOHN SNEED 



JAN 11 '93 0'3: S:C: F. 1 
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Q 38Z23!Z JAN 93 PSN 12322~J16 

FM NAVS~IPYO CHA~LEStUN ~~//10~/106// 

to COMN4VBASe CHARLESTON s:t/N34// NAVSTA CHARL.$TDN SCl/13// 

INFO CNO WASHINGTON OC//N4S// tHINPD WASHINGTON OC/IJJJ// 
NEfSA PORT HUENEME C~//1121/ 
SOUTHNAVFACENGCOM CHARlcST~N SC//181// 
COMNAVSEASYSCOK WASHINGTON OC//OOCZ4// 
c'~ARO NATIONA~ ~eSPONSE CENTER WASHINGTON OC//JJJ/I 

ST 
UNCL~S //M05S90// 

t 
' MSGIO/G!NAOHIN/NAVSHIPYO CHARLESTON SCI/ 

SUoJ/OIL SPILL REPORT (REPORT SYMBOL OPNAV 509a•2)// 
RMKS/1. 0S13e0lJAN~3 

2. CHAR~eSTON NlVAL SnlPYAR01 UIC:N~~191 

3. C~ARLESTQN, SC QUAYWALL 'fTW~EN ORYOOCK ' AN' PI~R KILO 

10-20 GALLONS 

5. DIESEL FU!L 

6,. NONE 

7. BOAT SINKING - A WORK&ClT SU~l PlERSIOE AFTER SHlfT ,ICK!NG 
GAVE WAY. OILY OISCH4RGfS APP£AR TO HAVE EHANATEO FROM THE 
6DAT 1 S BILGES ANO FU!L TANK. THE 8JAT ~AS &!EN RA?SED. 

J 

' ') A • s 0 1 x 10~· ... 
3. BP.lGHT CCI.OR !ANOS AN:> so~e LIGHT SR.OWN OfSPATOHIR ~ 
c. uUT OF WcST1 
::;. 'Nit. 
:. C::>NllINEO 

\. . A. COOPER RIV'f~ 
&. NONE 
c. NONE 

5 KTS ::m: 
OUTV CHIEF PIU ::;a;;:_ . =--= / 
~ 
111-
192-

/19/ 
1*'-
1.~-

~TD:Sm,-e0s/COPI~S1eaa1 

CSk~ ~;~~~~w·'m , 0' 2 ", 0~~:SHI=~~' ~~!~[~ft1~m~~~~::•:P:>J 
u u u u u thl u u :.I u u u :.J u u u u u vu u u u u u u u u u u u u u u u ' : --,: ·-~ . 1 
l: ,1 ~ ,.. I .fl ~ 0:: 1' i:: .,. r "' 



... 
J8t1 1 l -•93 C'::i: 

- .... ,,~.::.--:-t,,·-,;· -.. -=--~ ~)_ ·"f:\.'_".'J' 

· .. ~·( ~· ~~~;1.:-J;'•t- I j -~-.~·~:.:·,. ::·~ #. J :·. :" .. 
. . ' . . . ·. . ff 

uuuuuUuuuuuuuuuuuuuuuuuuuU'uuuuuuuuuu 
u u N c L A s ·s I F I e 0 u :· 
uuuuuuuuuuuuuuuuuuouuuuuuuuuuuuuuuotr:.~ ·'" ·· · 
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J. PHONE REPORT TO HR~ WAS MAOE; R=Pn~T NO. 152438 
A. LT L.R. cLKIN 
G. 0SJAN9l1 1615 

11. 600)4 

12. DIP 3321 SKIMMfa ANO S0~6E~TS 

13. NAVV - PORT SERVICES 

15. PDC: LT LES ELK!N1 NAVSH!PYJ CHARLESTaN SC, CAV/ 563·5~51 
(C0.'11'\/ Co03) 7'4 3 ... SJ'.51 .. I/ 

. ' 
, .. 

'. ·. 

F.~ .• -_ .. --

' '-· -- --~ .. 1-

; : ~. 

·"' ,., . . . 
, . . . . 

123226/2336/~~8 
CS~:~XJR1817 

~1 ~93~ !0S/23:17Z 282238! JAN 93 
NA~SnIPY0 C~A~LESTON SC//3a4/1~6// 

u iJ •. l\J tJ u u u u Ju u IJ u J iJ 1J '.J •J Li J _. 
I' i.l I" I ~ ..- "' -
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~ ~8223!Z JAN 93 PSN 12322~J16 

FM NAVSHIPYO CHl~LtSTON SC//304/106// 

) 

. ~ . " 
i 

TJ COMNAVBASc CHARLESTON SC//N34// NAVSTA CHARL~$TON SC//13// 

INFO CNO WASHIN&TON OC//N45// CHINFO WASHINGTON OC//JJJ// 
NetSA PORT HUENEME ~A//112// 
SOUTHNAVFACENGCOM CHARLESTON SC//181// 
COMNAVScASYSCOM WASHINGTON OC//~OC24// 
C~&ARD NATIONAL RESPONSE CENTER WASHINGTON OC//JJJ// 

dT 
UNCLAS //Nc5~9et/ 

t 
MSGIO/G=NAO~IN/~AVSriIPYD C~ARLESTO~ SC// 
SUoJ/OIL SPILL REPORT <REPORT SYMBOL OPNAV 509a-2)// 
RMKS/1. ~~13ZPZJANY3 

2. C"iARLEST~N NllVAL SrlIPYARQ, UIC:NaJ191 

~ ChA~LESTQN, SC .;,ut1YWALL ~Erw=EN JRYDJCK 4 AN:> Pr::R KILO 

, 1 ~-2~ GALli.lNS 

S. OlESEL FUcl 

o. NONE: 

7. BOAT SINKING - A WORKBOAT SU~~ PIERSIOE AFTER SHtFT PACKING 
GAVE WAY. OILY DISCHARG;S AP?EAR TO ~AVE EHANATEO FROM T~f 
BOAT'S BILGES A~J FU~L TANK. THE BJAT HAS &feN RAISED. 

;:;. A. 5:3' X 1e-P 
3. d"I•;-tT CC'UlR 
c. u'.JT or: wt:sr, 
'J. ~I;;. 

aANDS A~J SO~E LIGrlT 3RO~N 
S KTS 

·~ ' . 

: • C !H~ T A l 111 C: 0 
DUTY CHIEF FRI : ~·-=-= Y. A. COOPER RIVE~ 

S. NONE 
C • NJN= 13~ 

131-
132-

1 3 ( 1 ) ••• AC T f 0 R W A V ST A CH A ~ LE S T D N S C ( 1 ) - 61-sM J <g 0 I> 'fA..A 'f - 00 (' 2...tt 
133-

/19/ 1.311-

, RT0:00.-000/COPt=S:~031 

1Z322o/2Jlo/rJ08 1 ~= 2 ~1 0j3v 003/23:171~ .. ,-:-~it!. Z~. 3Q.L JA~ ~~j~I ~ 
CSN:RX3~1817 NnvSHIPYO CHARLE,fti~Lllj!,l1-~ - -~ 

\ ' .· r;' ! .~ 
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PHO~E R~PORT TO NR~ WAS MAO~; R~PJRT ~O. 152438 
a. LT L:R. cLKIN 
S. "3JAN931 1615 

11. 600"1 

13. NAYr - PORT SE~VICcS 

15. ?OC: LT L!S EL~:N, NAVS~IPYJ CHARLESTON SC, (AV/ 563-5~51 
CCJ :1111 ChB) 7 <t 3-5J51 .. 11 

., 
·~ ... 

'J 

,., 123l2b/23J6/~ha 
CSN:i<X3R1:11? 

2 :;= 2 M1 ~93~ J03/23:17Z 2822l8Z JAN 93 
MA4SHIPYJ C~ARLESTON SC//3J4/106// 

UIJ u ULIU UU UU UUIJ lJ J UU U•JIJ U l'· IUUUU UUU UUU 
U 0...: N ~ l 4 S :; I c J 1j 

LiUUUUU~UJUUUUUUU~UJUJU0UUUUUUUUUUUUU 
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IMAeorA re 

0 1215352 JAN 93 PSN 1'2064J17 

'\" USS MOUNT BAKER 

TO CNO WASHINGTON OC 
COHLOGGRU TWO 
NAVY JAG ALEXANDRIA VA 

CINCLANTFLT NORFOLK VA//CDO// 
COMLOGRON TWO 

INFO USCINCLANT NORFOL~ VA 
SOPA CH4RLESTON SCI/COO// 
NAVSTA CHARLESTON SC//CDO// 

COHNAVHEOCOH WASHINGTON OC 
COHNAVSURFG~U CHARLESTON SC//COO// 

SUPSHIP CHARLESTON SC//190/200/399// 
COMNAVSEASYSCOH WASHINGTON nC//JJJ// ,,, ••• f 'i 

ST 
UNCLAS 

~------i.3.i ----•31 ----
MSGIO/OPREP-3/MOUNT SAKER/002/JAN/-// l32 -<:' 

t33 "'11?' 
~u 

REF/A/V~G/USS MOUNT 6AKER/12152aZJAN93/0PREP-3/-/-// 
AMPN/VOICE MESSAGE TO CINCLANTFLT// 
FLAGWORO/NAVYBLOE/-// 

----)l£?A.1'CHER 1. 

TIMELOC/12152eZJAN93/PIER ZULU ~AVSTA CHASN/INIT// 
GENTEXT/INCIDENT IDENTIFICATION ANO DETAILS/HYDRAULIC FLUID 
SPILL. APPROX 3-5 GALS Of FYRQUEL 22~-HLT SPILLED ON HANGAR BAY 
WITH APPROX Z-3 GALS IN WATER. RUPTURED LINE IN HIGH PRESSURED UNIT 
CAUSE OF SPILL. TWO CREW MEMBERS SPRAYED WITH CHEMICAL, SHOWEREO 
ONBOARD CONTINUOUSLY ANO TRANSPORTED TD HOSPITAL. NQ APPARENT 
INJURIES. SHIPS EHERGcNCY ~ARTY RESPONDED ANO iS CLEANING HYDRAULIC 
SPILL O~SOARO. APPROX 2 GALS WENT OVER SOARD THROUGH DEC~ DRAIN PRIOR 
TO HAZHAT RESPONSE TEAM GAINING ACCESS TO BLOCK DRAIN. PORT SERVICES 
ASSISTI~G IN CuNTAINING AND RECOVExING SPILL. CAUSE OF RUPTURE 
UNKNOWN, SYSTEM INDICATED NO PRESSURE.// 
RHKS/1. JAGHAN ANO SAFTEY MISHAP REPORT TO 8E INITIATED. MTS 
SAFTfY OFFICER ASSIGNED AS INVESTIGATING OFFICER. NO MEDIA INTEREST 
ANTICIPATED. VIOLENT caIME REPORTING NOT APPLICAalE. AMPLIFYING 
REPORTS TO FOLLOW.// 
ar 

DLVR:USS MOUNT 3AKER.k'f) ••• ORIG 
OLVR:CD~NAVSURFGRU CHARLESTON scu-1 ••• INFO 
~L~R:SJPA CHARLESTON sc.£8f ••• INFO 

00139/ 3/:3135 

2. 
s. 

17(1) ••• INFO FOR NAVSTA CHARLESTON SC(S) 
14(1) 111<1> (!)1) 110<11 ~ 

RT0:019-000/COPIES:00.j-( 

142064/7957 /012 
CSN:RX8R1267 

1 OF 2 H1 0575 012/16:44Z 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U U N C L 4 S S I F I E 0 U 
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L~' 

CHKR 
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PRIORITY . ROUTINE 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu . -

. d.~b fY\S~cld 
P R 331903! J4N 93 PSN 263487J30 

FM NAVSTA CHARL~STON SC//13/00/11// 

TO COMNAVBASE CrlARLESTON S:/JN31// COMOT COGAR WASHINGTON DC 

INFO CNO WlSHINGTON OC//OP-45// 
SOPA ADMIN CHARLESTON SC//N322// 
COMNAVSEASYSCOH WASHINGTON DC//OOC// 
FEMA REGIONAL FOUR OFFICE ATLANTA GA 

COHNAVFACENGCOM ALEXANDRIA VA.II 
NEESA PORT HUENEME CA//12// 

3T 
UNCLAS //NJ509a// 

MSGIO/GENAOMIN/NAVSTA CHARLESTON SC/313// 
SUBJ/OIL SPILL REPORT (REPORT SYMBOL OPNAV 5090)// 
POC/OOWNS1 B. R. /LCDR/PRI?HN:5~3-641l/-/PORT SERVICES 
/SECPHN:B03-743-6413/-// 
RMKS/ i 

1. CNO FOR OP-45 CHINFO 

2. 301903Z JAN 93, NAVSTA CHARLESTON 

3. COOPER RIVER, SIERRA-TANGO SLIP 

4. 1-2 GALLONS 

5. BILGE OIL 

6. UNi<.NOWN 

7. UNK.NOWN 

8. (A) 
( 8) 
CC) 
(0) 
(E) 

9. NONE 

1-2 KNOTS 

REC'O 

ecr 
01 

i 

t~ 

CF 

I 
! 

I 

-· 
' 

-1 

13(1) ••• 0RIG FOR NAVSTA CHARLESTON SCC7>-
1 S5(1) 1ac1> 1~c1> 111c1> a3(1> 0ec11 

13241/ 3/0123 

263487/4371/l'30 
CSN:KX5R17S6 

1 OF 2 

c:ro: 0siN.leifl.uca 

'llSTPO 
UUJU0UUUUJ~UUUUUUUUUJUJUUU~UUUUUUUUU 
U UNCL~SSIFI :> U 
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10. WAS MADE, REPORT NUMBER 155359 

11. NO SAMPLES 

. . . 

12. NO CONTAINMENT, SLACK TIDE, USED SORBENT BOOM ANO DIP 3001 OIL 
SKIMMER 

13. ·SORaENT BOO~, DIP 3001 

14. NAVSTA PORT SERVICES PERSONNEL 

15. NONE. 

16. PORT SERVICES OFFICER, CODE 13, NAVSTA CHARLESTON SC., PHONE 
COM~~RCIAL (303) 743-6413, ~V: 563-6413.// 

bT 

.• 

263437/4371/2'30 2 o= 2 H1 i3745 030/21:0~L-. 30...1903Z JAN .93 
NAVSTA CHARLESTON SC//13/~0/11/f 

ULlUUUUUUUJUUUJJUUUUUUUUUUUUUUUUUUUUU 
u u N c L n s s I F I E n tJ 

-. 



UNCLASSIFIED 

- ·uzyuw RUCKCHCOOOl 0341344-UUUU--RUCKSUU. 

-~R UUUUU 

R 031344Z FEB 93 ZYB 

FM NAVSHIPYD CHARLESTON SC//304// 

TO COMNAVBASE CHARLESTON SC//N34// 

NAVSHIPYD CHARLESTON SC//106// 

NAVSTA CHARLESTON SC//13// 

INFO CNO WASHINGTON DC//N45// 

CHINFO WASHINGTON DC//JJJ// 

SOUTHNAVFACENGCOM CHARLESTON SC//181// 

COMNAVFACENGCOM ALEXANDRIA VA//101// 

COMNAVSEASYSCOM WASHINGTON DC//OOC24// 

NEESA PORT HUENEME CA//112// 

\RD NATIONAL RESPONSE CENTER WASHINGTON DC//JJJ// 

BT 

UNCLAS //N05090// 

MSGID/GENADMIN/NAVSHIPYD CHARLESTON/SC// 

SUBJ/OIL SPILL REPORT (REPORT SYMBOL OPNAV 5090-2)// 

RMKS/l. 022000Z FEB 93. 

2. CHARLESTON NAVAL SHIPYARD, UIC: N00191. 

3. CHARLESTON, SC, PIER FOXTROT NORTH. 

4. TEN GALLONS OIL/WATER, 50%. 

5. DFM. 

6. BILGE DEWATERING. 

7. PROCEDURAL ERROR - OPERATOR DID NOT SOUND TANK FREQUENTLY ENOUGH 

FOR PUMP RATE. 

A. SIZE: 30 FT BY 50 FT. 

UNCLASSIFIED 



B. 

c. 

D. 

E. 

9. A. 

B. 

c. 

UNCLASSIFIED 

COLOR: BRIGHT COLOR BANDS. 

WIND: NORTH, lOK. 

N/A. 

MOVEMENT: CONTAINED. 

COOPER RIVER. 

DAMAGE: NONE. 

AREAS THREATENED: NONE. 

10 • PHONE REPORT TO NRC WAS MADE, REPORT NO. 15 62 7 L 

A. NAME MAKING REPORT: LT L R ELKIN. 

B. DATE/TIME NOTIFICATION: 02 FEB 93, 1635. 

11. CONTAINMENT METHOD: BOOM. 

12. SPILL REMOVAL METHOD: SORBENTS. 

13. NAVY - NAVSTA PORT SERVICES. 

ASSISTANCE REQUIRED/ADDITIONAL COMMENTS: NONE. 

15. POINT OF CONTACT: CNSY/LT L R ELKIN/CODE 304/NAVSHIPYD CHARLESTON 

SC, (AV)563-5051, (803) 743-5051.// 

BT 

#0001 

NNNN 
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'lMINISTRATIVE ME·SSAGE 

ROUTINE 

R 031344Z FEB ~3 ZYB PSN 289~78J34 

FM NAVSHIPYJ CH~RLESTON SCf /304// 

.... 

' . t. ' 

TO COMNAV8ASE CrlARLESTON SC//N34// 
NAVSTA CHARLiSTON SC//13// 

NAVSHIPrD CHARLESTON SC//106// 

INFO CNO WASHINGTON OC//N45// CHINFO #ASHINGTON OC//JJJ// 
NEESA PORT HUENEME CA//112// 
SOUTHNAVFACENGCOH CHARLESTDN SC//181// 
CDMNAVFACENGCOH ALEXANDRIA VA//181// 
COHNAVSEASYSCOM WASHINGTON DC//OOC24// 
COGARO NATIONAL RESPONSE CENTER WASHINGTON OC//JJJ// 

ar 
ONCLAS //N050ia// 

HSGIO/GENADMIN/NAVSHIPYO CHA~L~STO~/SC// 
SUBJ/OIL SPILL REPORT (REPDRT SYMaOL OPNAV 509~-2)// 

RMKS/1. 022~00Z FEB 93. 

1 
.). 

CH~RLESTON ~AVAL SHIPY~RO, UIC: N~0191. 

CHA~LESTQN, SC, PIER fOXTRJT NORTH • 

4. TEN GALLONS OIL/WATER, 50X. 

OFM. 

6. BILGE DEWATERING. 

1~ PROCEDURAL ERROR - OPERATOR 010 Nor SOUND TANK FREQUENTLY ENOUGH 
FOR PUMP RATE. 

8. A. SIZE: 3~ FT BY 50. FT. 
B. COLOR: BRIGHT COLOR SANDS. 
C. WINO: NORTH, 10K. 
O. N/A;,, 
E. MOVEMENf: CONTAINED. 

13(11 ••• ACT FOR NAVSTA CHARLESTON SC(1) 

l 289078/2636/034 
·N:RXaR1011 

1 Of 2 M1 0474 

..,, ·-· .. IJ , ••• 

RT0:~0~-~00iCOPIES:9001 

0 3 5 / 0 9 : 2 ~ Z ~ 31 J·4 4 i FE 8 9 3 

NAVSHIPYO SHARLEsfo~~r.~c~~~tr~~ 
UUUUUUUUUUUUUUUUUUUUUUUUUUUUUJUUUUUU ' 
u J N C L ~ S 1 ~ = I = 0 

lJ: I •I 1 ':.'I; ) i ; 11 'I 'I I l 1 111il1: : ! '' · ; ; I! 'l 'I : l l i l 1 i; I 1 i l : ! I ; ! l I I ! ': 
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COOPER RIVER. 
DAMAGE: NONE. 
AREAS THREATENED: NONE. 

1E. PHONE REPORT.TO NRC WAS MADE, REPORT ND.' 156271. 
A. NAHE HAKING REPORT:. Lf l R ELKIN. 
B. DATE/TIME NOTIFICATION: 82 FEB 93, 1635. 

11•· CONTAINMENT METHOD: BOOM. 

12. SPILL REMOVAL METHOD: SORBENTS. 

13 •. NAVJ - NAVSTA PORT SERVICES. 

14.;. ASSISTANCE REQUIRED/ADDITIONAL COMMENTS: NONE. 

15 •. POINT OF CONTACT: CNSY/LT LR ELKIN/CODE 384/NAVSHIPYO CHARLESTON 
SC, CAV)563-5B511 C803) 743-5051~/I 
BT 

) 

) 
289a78/2636/~34 

N: RXBR1011 
2 o:= 2 M1 0474 035/09:2SZ 031344I'FEB.~3 

NAVSHIPYO CHARLESTON SC//304// 

uuuuuuuuuuuuuuuuuuu_~uuuuuuuuuuuuuuuu 

U U N C L ~ S S r F I E D U 
lJ u uu tJ !I IJIHJ u U! If 111111111111u11t

1
r1111111111111111111111111 1 1 H 



~~uuu'uuuu:.1uuuuuuuu1Q·· · uuuuuuuuuvuuu 
U U N C L A S . . F I E D U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

)mRI~Y . . k-
P 101408Z FEB 93 PSN 

FM USS FRANK C48LE 

TO COMNAVBlSf CHARLESTON s://N34// 

INFO .CND WASHINGTON OC//OP45// 
CHINfO WASHINGTJN OC//JJJ// 
COHSUBL•NT NORFOLK VA//JJJ// 
COHSUBRON FOUR 

CI~ LANTFLT NORFOLK VA//JJJ// 
NEESA PORT HUENEME CA//JJJ// 
COHSUBGRU SIX 

NAVSTA CHARLESTJN SC//18113// 
SOUTHNAVFACENGCDM CHARLESTON SC//JJJ// 
CDMNAVF•CENGCOH ALEXANDRIA VA//181// 
COHNAVSEASYSCDM WASHINGTON DC//00C24// 

BT 
U~CLAS //N35098// 

HSGIO/GENADMIN/USS FRANK CA6LE// 

SOPA CHARLESTON SC 

SUBJ/HAZARDOUS SU8STANCE RELEASE REPORT CREPO~T SYMSOL OPNaV509a-3)/ 
RHKS/ 

):: "91800FES93 

USS FRANK CABLE CAS-4~) UIC 20865 

3. CHARLESTON ~AVAL SASE/PIER ~IKE 
i 

4. ROUflNe OIVE BOAT SERVICE TlNK 

5. A. SHALL BO~T SERVICE TANK 
8. NOT APPLICABLE 

6. OIESEL FUEL 

7. NOf APPLICABLE 

OLVR:USS FRANK CA8LECA1 ••• DRIG 
OLVRiSOPA CHARLESTON SC(S) ••• INFO 

N32(1) ••• INFO FDR COHSURGRU SIXC9l 
J13C1> 010(1) 01(1) a0A(1) N51(1) NSC1) '44(1) f!LE(1) 

~~~&'"·~= 
LSA.__~----131 _____ _ 

1.~·-~...,.----
133 ·u~ 
tM 
OISP;,_'il_C_HER........,..l.-11@~-: 

2. ____ 
3. __ 

J509~/ 1/~359 

/19/ 18(1) ••• INFO FOR NAVSTA CH,RLESTON SC(2) 
1.-Uz1:l' 

'1 345272/9484/253 
CSN:RXBR1757 

1 l., 
RTO: 00iJ-000/COP~E S: 00:s.t" 

1 :J F 2 M1 od2'3 ·J42/16:43Z 

uuuuuuuuu~uuuuuuuuuuuuuuuuuuuuuuuuuu 
U U N C L ~ S S i F I E D U 
I 1111111 I [ 111 111! 11f11111111 ; • 11 I r I Ir 11 r I 11 l 1 "1111 11 II I l t 11111 ll 1111 11 • 

13141(HZ. FEB 93 



.... . " uuuuuuuuuuuuu11uuuu(njuuuuuuuuuuuuuuuu 
U UN CL l.S:S~I~F I: E D U 
U U UUUUUUUU UUUU UUUUUUU'U UUUU OUUlJUUU UUU 

1.5 TO 2 GALLONS 

HJ. PORT SERVICES OISPATCHEO l DIP 3001 TYPE OIL SKIMHER AND 'A 
UTILITY BOAT WITH ABSuRBANT MATERIAL TO CLEAN UP THE SPILL. 

11. PORT SERVICES, NAVAL STATIJN CHARLESTON 

12. PART OF THE SPILL WAS CONTAINED ON BOARD THE DIVE BOAT WITH 
ASSORSANT "ATERIAL. 

13. PORT SERVICES DIP 3001 TYPE OIL SKIMMER ANO A8SORSANT MATERIAL. 

14. CWD2 H.L. BRADEN, R-6 DIVISION OFFICER/DIVING OFFICER, (803) 
74.3-4625. 
BT 

·:!}~)!-~ •"' 
~'.trA1.l.l~ , 
... j-·,! -.r~·s.: ·: 
-ti:...i-~~~r 1 

. .,,, :-~~~ 
• .'J~ - ;:. ... :·::t· ~-~ 

. 345272/9484/253 
CSN:RXBR1757 

2 DF 2 M1 ea 20 042/16:48Z 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
II II hi r I ! .'\ <;1 "F r F n II 

1i'14.00 Z FE 6 93 
us's FRANK CABLE 



PRIORITY 

u~u~uvuuuuuuuuuuuuuuu~UUUUUUUUUDUUU~ 
U UN CLASS• \IE D U 

\ UUUUUUUUUUUUUUUUUUUUL JUUUUUUUUUUUUU 

Q\~l~ 
cof 1 R 161643Z FEB 93 

M NAVSTA CHARLESTON-SC//13/00/11// 

TO COMNAVBASE CHARLESTON SC//N31// 
COMOESRON FOUR ·-
COMCRUDESBRU TWO 

INFO CNO WASHINGTON DC//OP-45// 
COMNAVSEASYSCOM WASHINGTON DC//OOC// 
COGARD NATIONAL RESPONSE CENTER WASHINGTON 
COMOT COAST GUARD WASHINGTON DC 
SOPA ADMIN CHARLESTON SC//N322// 
SOUTHNAVFACENGCOM CHARLESTON SC//044// 
COGARO MSO CHARLESTON SC 
NEESA PORT HUENEME CA//12// 
USS RICHMOND K TURNER 

BT 
UNCLAS //N05090// 
MSGID/GENADMIN/NAVSTA CHARLESTON SC/013// 

DC//G-TGC-2// 

SUBJ/OIL SPILL REPORT <REPORT SYMBOL OPNAV 5090)// 
POC/DOWNS, B. R. /LCDR/PRIPHN:563-6413/-/PORT SERVICES 
/SECPHN:803-743-6413/-// 

,
KS/ 

CNO FOR OP-45 CHINFO 

2. 161600Z FEB 93 

3. PIER NOVEMBER TWO ALFA 

4. 2-S GALLONS 

DLVR:COMDESRON FOUFU-5'f ••• ACT 
DLVR:USS RICHMOND K TURNE~ ••• INFO 

13C1> ••• 0RIG FOR NAVSTA CHARLESTON SC<7> 
185(1) 18(1) 16(1) 111(1) 08(1) 00(1) 

~ 

\oi2-- / 

i..1\.-11~;..._---t:l.t. _____ _ 
t.$1. ______ _ 

.. ~-------
lSS::c-

;~SP~ 1.\J&2 a. ___ 
3. __ 

18241/ 3/0123 

002< 1 > ••• ACT FOR COMCRUDESGRU TWO~ 05090/ 1/0001 
01(1) 007<1> 006<1> 004(1) 003(1) 00(1) N5<1> N4(1) N33(1) N32<1> 
N31<1> N3(1) N2C1) FILE<l> 

8358 /04995/ .N: BRAK0059 
., RSN-8358 

/047 
048/00: 4 7''i. 
I 

1 WSA 0008 

7 
RTD:055-000/COPIES~ 

048/00:47Z 161643Z FE~ 93 
NAVSTA CHARLESTON SC 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U U N C L A S S I F I E D U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu _... 



UNCLASSIFIED 

OFM 

l PUMPING FUEL FROM BARGE TO SHIP 

7. MONITORING ERROR, YARD OILER DIDN'T CLOSE VALVE 

8. <A> 10 FT BY 20 FT 

<B> BRIGHT COLOR BANDS 

<C> NORTHERLY 10-15 KNOTS 

(D) CHOPPY 

<E> NO MOVEMENT-CURRENT COUNTERACTED WINDS 

9. NONE 

10. WAS MADE, REPORT NUMBER 158237 

11. SAMPLES WERE NOT TAKEN 

12. BOOM 

1' ..... DIP 3001, SORBENTS 

t: PORT SERVICES OIL SPILL CLEAN UP TEAM 

NONE 

16. PO~T SERVICES OFFICER, CODE 13, NAVSTA CHARLESTON SC., PHONE 

COMMERCIAL C803> 743-6413, AV: 563-6413.// 

BT 

#0005 

NNNN 

1 
LJtJC l AS!.':~ 1 FI CL• 



- . .. .. -; ... 
> 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U U N C L A S S I F I E D U 

~ uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

-~MINtSTRATIVE MESSAGE 

ROUTINE 

R 162230Z FEB 93 

FM USS SIERRA 

TO COMNAVBASE CHARLESTON SC//N34// 
COMLOGGRU TWO//JJJ// 
NAVSHIPYD CHARLESTON SC//460// 
NAS ATLANTA GA//70// 
NAVSTA CHARLESTON SC//13// 
WPNSTA CHARLESTON SC//044// 

INFO CNO WASHINGTON DC//OP-45// 
COMNAVSEASYSCOM WASHINGTON DC//OOC// 
NEESA PORT HUENEME CA//112// 
COGARD NATIONAL RESPONSE CENTER WASHINGTON DC//JJJ// 
CHINFO WASHINGTON DC//JJJ// 
SOUTHNAVFACENGCOM CHARLESTON SC//181// 
COMNAVFACENGCOM ALEXANDRIA VA//181// 

BT 
~CLAS //N05090// 
-..,,,GID/GENADMIN/AD 18 SIERRA// 

SUBJ/OIL SPILL REPORT <REPORT SYMBOL OPNAV 5090-2)// 
RMKS/1. 1617552 FEB 93 

2. FUEL-OIL BARGE/YON-98/61165. 

~. 

3. CHARLESTON~ SC/PIER PAPA. 
t4 
1.u:i-------
~31-------------

4. LESS THAN ONE GALLON. 
132' _____ _ 

5. DFM. 

6. DEFUELING. 

13a------
LU Z'Q; 
Ot9PJ.tClllR l. 7:LJ 

a. -l"'lcs 
3~ 

7. PACKING MATERIAL INSIDE CROSS OVER VALVE ON BARGE BLEW OUT 
CAUSING THREE GAL OF DFM TO SPILL ONTO BARGE BEFORE PUMP SECURED. 

--

DLVR:USS SIERRA/> ... ORIG 

13(1> .•. ACT FOR NAVSTA CHARLESTON SC<l) /19/ 

182 /05186/ 
CSN:BRAl<0227 

RSN-8582 

. 
RTD:000-000/COPIES:6002 

/047 1 WSA 0020 048/02:17Z 162230Z FEB 93 

~48 I 02 ' 18 z ,,,_ml :~:: r I '.'."'2ZK-. 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu:N~_QFF -~~ . lb I tj .. : 
1.J lJ N r~ l. A s s : I l E D CF.Fr: C1<~YJ /D r 1 
l JUUUUl !UUIJUUUUt!UUUUIJUUUUUUUUUUUUUUUUUUD~.:~,.::::;.--- f . 
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U U N C L A S S I F I E D U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

''lss THAN ONE GAL OF DFM WENT OVER THE SIDE. 

' . . 

8. TEN FEET BY ONE FOOT/BRIGHT COLOR BANDS/ON SCENE WIND: 
25 KNOTS, NORTHEAST/NO SLICK MOVEMENT. 

9. COOPER RIVER/NO DAMAGE TO PROPERTY, WILDLIFE OR OTHER RESOURCES. 

10. LTJG WILLY/USS SIERRA AD 18 AT 1400,16FEB93. ASSIGNED REPORT 
NUMBER 158277. 

11. SAMPLES WERE NOT TAKEN. 

12. NONE/QUICK RESPONSE BY PORT SERVICES. 

13. ABSORBENT PADS - SMALL BOAT CPORT SERVICES>. 

14. NAVY/NAVSTA CHARLESTON SC PORT SERVICES. 

15. NO ASSISTANCE REQUIRED. 

16. LTJG MURPHY, SAFETY OFFICER/05/<AV>563-6247, COM (803)743-6247 
II 
BT 

• 

/05186/ /047 
CSN:BRAK0227 048/02:182 

RSN-858::' I 

2 WSA 0020 048/02: 17Z 

U Lii.i U t ll_J U '..JU L.1 IJU UUU U U UUl.1 L I i .. 1 UU UU U U LI UU U U U UU UL! 
U U N C L A S 1 F I E D U 

1622302 FEB 93 
USS SIERRA 



...... 
UNCLASSIFIED 

PTTUZYUW RHFJSUUOOOl 0571406-UUUU--RHFJSUU. 

) uuuuu 

P R 261406Z FEB 93 

FM NAVSTA CHARLESTON SC//13/00/11// 

TO COMNAVBASE CHARLESTON SC//N31// 

c;cJM[iESF~'C}t~ FClJF~ 

I~FO CNn WASHINGTO~ DC//OP-45 I 

COGARD NATIONAL RE3PO~SE CENTER WASH:NGTON DC /G-TGC-2// 

SOPA ACM!N CHARLESTO~ SC /~322: 

SO~THNQv~ACENGCO~ CHARLESTCN SC 044/ 

COGARD MSC CHAR~ESTON 

) 
UNCLAS //ND5090/; 

MSGID/GENADMIN/NAVS ~ CHARLESTON s= 013! 

SUBJ/OIL SPIL~ REPORT (REPO~T SYMBO~ OPNAV 

POC/DCWNS~ B. R. ;LCDR/PR!PHN:563-64i3/ /PORT SERVICES 

SECPHN:803-743-6413/ 11 

F:Mr<S! 

1. CNO FDR OP-45 CHINFO 

2. 261600Z FEB 93 

-;; ,_,. PIER NOVEMBER THREE-ALFA 

4. LESS THAN ONE GAL~DN 

~HE FLELING PROCESS 



.... 
UNCLASSIFIED 

.. .. 
OF DFM SPILLED IN.THE WATER, SHIF' QUICKLY SECURED FROM FUELING 

OPERATIONS. 

' , . NOT APF'L I CABLE 

8. (A) lO FT BY 15 FT 

CB) BRIGHT COLOR BANDS 

~ !""'- \ 
·. ' .. .:} 

,-, ,-._; to.t' 
~~·l·i. ... : : 

10. WAS MADE~ REPORT NUMBER 150933 

DUE TO LOCATION ~ND CURRENT 

J. b. SERVICES OFFICER. ,--;,..· .. -
1_,,,;_;;::. 

BT 

) 



uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuw~u 

U U N C L A S S I F I E D U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

JMINISTRATIVE MESSAGE 

ROUTINE 

R 041511Z MAR 93 

FM NAVSTA CHARLESTON SC//00// 

TO ALL SHIPS AND AFLOAT CMOS PRESENT 
COMNAVBASE CHARLESTON SC//N32// 
COMSUBGRU SIX//N32// 
NAVSHIPYD CHARLESTON SC//106/340// 
COMCOGARDGRU CHARLESTON SC//OPS// 
COMNAVSURFGRU CHARLESTON SC//30// 
CINCLANTFLT NORFOLK VA//N4422// 

BT 
UNCLAS //N05090// 

CHARLESTON AREA 

MSGID/GENADMIN/NAVSTA CHARLESTON SC/13// 

SUBJ/OIL SPILL HARBOR INCIDENT TOTALS FOR FEBRUARY 93// 
RMKS/1. THE FOLLOWING IS A SUMMARY OF OIL SPILL CLEANUP REQUIREMENTS 
PLACED ON THE NAVSTA OIL SPILL RECOVERY TEAM DURING THE MONTH OF 
FEBRUARY. 

THERE WERE FIVE OIL SPILL INCIDENTS DURING THE MONTH OF FEBRUARY. 
A. THE FIRST SPILL OCCURRED ON 2 FEBRUARY WHEN A SHIPYARD BARGE 

NEAR PIER FOXTROT NORTH WAS CONDUCTING BILGE DEWATERING AND SPILLED 
10 GALLONS OF OIL/WATER MIXTURE INTO THE WATER. THE SPILL OCCURRED 
BECAUSE THE OPERATOR DID NOT SOUND THE TAM( FREQUENTLY ENOUGH FOR THE 
PUMP RATE, AND OVERFLOW OCCURRED. THE SPILL WAS QUICKLY CONTAINED 
WITH OIL BOOM AND REMOVED WITH SORBENTS. 

B. THE SECOND SPILL OCCURRED ON 9 FEBRUARY AT PIER MIKE WHEN A 
DIVE BOAT SPILLED 1.5 TO 2 GALLONS OF DIESEL FUEL INTO THE WATER 
PUMPING FROM TANK TD TANK. PART OF THE SPILL. WAS CONTAINED ON THE 
DIVE BOAT WITH ABSORBENT, WHILE THE DIESEL FUEL IN THE WATER WAS 
CONTAINED WITH BOOM AND REMOVED WITH SORBENTS. 

C. THE THIRD SPILL OCCURRED ON 16 FEBRUARY AT PIER NOVEMBER TWO 
ALPHA WHEN 2-5 GALLONS OF DFM WAS SPILLED INTO THE WATER WHEN A YARD 

w-<>· 
DLVR:NAVSHIPYD CHARLESTON SC<6> ... ACT 
DLVR:USS DANIEL WEBSTER<l> •.. ACT 
DL VR : COMDESRON TWO tERO H-t-: •• ACT 

N32<1> •.• ACT FOR COMNAVBASE CHARLESTO'f'7"} 
01(1) OOC1> N35<1> N322(1) N3<1> N1C1) 

17516/ 2/0194 

7 
F:TD:000-000/COPIES:~ 

;7835/19137/ /063 
~SN:PONS0516 064/12:55Z 

PSN-387835 I 

1 WSA 0188 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U U N C L A S I F I E D U 
UUUUUUUUULJUUtJL'UlJl JUI !U'.JlJI JI ll Jl JI !Ill 111111ti1111 !I II I! I ®THO .. 
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C'\. { \ uu uuuuuuuu t.tuuuuuuuuuu~'uuu~ uu~uuu 
U U N C L ~ S i I \2.__i,'l'J E O U 

~UUUUUUUUUJUUUUUUUUUUUUUUUUUUUUUUUUUU 

1RIORITY ROUT HIE 

p R 1~122az MAR 93 PSN 532542J21 

FM NAVSTA CHARLESTON SC//13/0n/11// 

TD COM~AV~ASE C~ARLESTON s:t/N31// COMD~SRON FOUR 
COMC~U)ESGRU TWO 

I~FO c~o WASHIN~TON DC//OP-45// COMOT COGARO WASHIN~TON DC 
SOPA AOMIN CHA~LESTON SC//~322/1 COGAR~ ~so CHARLESTON SC 
~~ESA PORT HUENEME CA//12// 
COMNAVSEASYSCOM WASnINGTON OC//OOC// 
SOUTHNAVFACENGCOM CHARLESTO~ SC//344// 

ST 
UNCLAS //N050~8// 

MSGIO/GENADMIN/NAV~TA CHA~LESTO~ SC/~13// 
SUiJ/OIL SPILL REPORT (REPORT SY~BDL OPNAV 5090)// 
rOC/OOw~s, s. R. /LCOR/PRI?HN:5S3-6413/-/PORT SEQVICES 
/SECPHN:803-743-6413/-// 
RMKS/ 

1. CNO FOR ~P-45 CHINFO 

l. 101230? HAR 93, UNOER INVESfIGlTIJN. 

3. NAVlL STATION, CHARLESTON, SC, PIER ZULU, MIKE, NOVEMBER ,PAPA. 

4. APPROXIMATELY 5 GALLONS. 

S. OicSEL FUEL MARINE. 

v. CRE!>GING WITHIN SLIP. 

7. DREDGING OPERATIONS PULLfO ~P POCKETS OF A SHEEN LI~E RESIDUE. 

DLVR:COl.l.OES~ON FOUR@ ••• A!:T 

'Wftir11 ••• 0RIG FOR NAVSTA CHARLESTON SCC7> 
135C1> 1!H1> 16(1) 111(1) '33C1) J0(1l 

18241/ 3/~123 

002(1> ••• ACT Fu~ CDMCRUOES~RU T~Q(~) 359~01 1/0001 
61C1> 337<1) dB~C1> Jill4<1> ~"3CH J~<1> N5C1> N4C1l N33C1> N3'ZC1) h 
N31C1) N3C1) N2C1) FILE(1) ~\ 

~ro; 0eZ-3301CDP I~ S: 0'~@ 

s 3 2 5 4 2 / 2 3 3 6 / a 6 9 1 J ;= 2 M 1 ·~ i 7 J . ii 7 a I n : 1 5 z !MR1' ft en 2 2 l MA R 9 3 
CSN:RX3~0156 NA\fSTA CHARLE~f~Jri __ 

· 1"·• •l\i· s r, __ -J...--_L--i--~-: 

u u uu UU uu u. 'Ju u u u u u u u u u ·J 'J 'JUIJ u uu uu u uu U U ~1.~.·~-~9C_r~R t -~-- --~ ---
u u N c L c.. s s I ·"" ! ;: 0 t!r;1:~1TRO . l ... 

· ... ~ ..... • Jl~fl1tftfltllfl11 f'JJJli l i~':1t1 lrl ltl 111~1.1•,111•lf111•r•1tt1•• : ····- ·---~-
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U U N C L A S S I ~ I E 0 U 
~uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

! FT SY 75 FT DIA~ETER PATCiE~, LIGHT aLUSISH S~EE~~ RAI~BDW. 

CA) CO!JPER UVER. , 
CS) NO lPPlRENT DAMAGE TO P~OPERTY, WILF LIFE, OR RESOURCES. 
(C) NO\IC.. 

1J. WAS MA)f, REPORT NUMBER 101-194. 

11. NG SAMPLES Wf~E TAKEN. 

12. SO~SENT BOD~. 

-
13. OtP 30~1, SJKiH:NT !>AOS, SOR~ENT SwE::P t.JNAB.Lf TO PICK UP 

SUSST~NCE. DIP 3~01 SKIMMED RESIDUE OFF WATER. ijOWEVER SUBSTANCE 
DID NOT SEE~ rn Be OF ~ OILY WASTE/WASTE OIL OR OFM PRODUCT. 

14. NAVAL STATION CHARLESTDN SC. PORT SERVICES PERSONN~L. 

15. NONE. 

16. PO~T SERVIC~S OFFICER, COOE 13, NAVSTA CHARLESTON SC., PHONE 
COMMERCIAL CS~3> 743-~~13, 4V: 563-6413.// 

.o T 

l 532542/2336/~6~ 
CSN:.RXSR~15o 

2 j:= 2 ~1 3l7J 07e/01:15Z 10122~i MAR 9i 
NAVSTA CHARLESTON SC//13/00/11// 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
~-·.. U U N C L ~ S S I r-5~ E 0 U 'J u J u u u u u u iJ J u u u u ~ u u lJ '...!'Jul.'- - ~ u :Ju 'J u u u IJ u lj l 

I 



....... 
•, UNCLASSIFIED 

~ -~YUW RHFJBSV0001 0881512-UUUU--RHFJSUU. 

zN'Auuuu. 

P R 291512Z MAR 93 

FM NAVSTA CHARLESTON SC//00/01/13// 

TO COMNAVBASE CHARLESTON SC//N32// 

COMCRUDESGRU TWO 

COMDESRON FOUR 

I~FO CNO WASHINGTON DC//OP-453// 

SOPA ADMIN CHARLESTON SC//105B// 

NEESA PORT HUENEME CA//112F3// 

COMNAVSEASYSCOM WASHINGTON DC//SEA-07// 

SOUTHNAVENGFACENGCOM CHARLESTON SC//044// 

COMDT COGARD WASHINGTON DC 

~D MSO CHARLESTON SC 

BT 

UNCLAS /~N05090// 

MSGID/GENADMIN/NAVSTA CHARLESTON SC/13// 

SU~J/OIL SPILLREPORT <REPORT SYMBOL OPNAV 5090)// 

,,., .. 

POC/DOWNS, B. R./LCDR/61165/PORT SERVICES/TEL:803-743-6411 

/TEL:563-6413// 

RMKS/ 

1. CNO FOR OP-45 AND CHINFO. 

2. 281600Z MAR 93. 

3. NAVAL STATION, CHARLESTON, SC, PIER ZULU 1. 

4. 7-10 GALLONS. 

5

1
DIESEL FUEL MARINE. 

UNDER INVESTIGATION. 

UNCLASSIFIED 

···-l'!lr .. f •. ,· (\:~·f ~41 ~ 

', . . 

~~ .... 
·. -~. . ·<Ofti.i .· ' ... 

· . ...c~_:~: 



....... ,,, - .. ~. _., ,.·. ". ·" ~ (• " . 

.. ' UNCLASSIFIED ... 

~NDE~ INVESTIGATION. 

J. (A) 20 FT BY 20 FT. 

<B> BRIGHT COLOR BANDS. 

<C> NORTHERLY 1-2 KTS. 

CD) CALM. 

-. 
(E> EBBING. 

t. NONE. 

LO. WAS MADE, REPORT NUMBER 164505. 

11. WERE NOT TAKEN. 

L2. NO CONTAINMENT NECESSARY DUE TO CALM WATER AND SHIPS HULL. 

13. SORBENT SWEEPS, SORBENTS. 

14. PORT SERVICES, NAVAL STATION, CHARLESTON, SC. 

15. NONE. 

)oRT SERVICES OFFICER, CODE 13, NAVAL STATION, CHARLESTON, 

SC, PHONE COMMERCIAL (803) 743-6413, AUTOVON 563-6413.// 

BT 

#0001 

NNNN 

1 
. ·~- .. ~. "'I'"""---... 'Tr-,...... 



UNCLASSIFIED 

RTTUZYUW RUCKCHCOOOl 0911428-UUUU--RUCKSUU. 
uuuuu 

1ll428Z APR 93 ZYB 
FM NAVSHIPYD CHARLESTON SC//304// 
TO COMNAVBASE CHARLESTON SC//N34// 
NAVSHIPYD CHARLESTON SC//106// 
NAVSTA CHARLESTON SC//13// 
INFO CNO WASHINGTON DC//N45// 
CHINFO WASHINGTON DC//JJJ// 
SOUTHNAVFACENGCOM CHARLESTON SC//181// 
COMNAVFACENGCOM ALEXANDRIA VA//181// 
COMNAVSEASYSCOM WASHINGTON DC//OOC24// 
NEESA PORT HUENEME CA//112// 
COGARD NATIONAL RESPONSE CENTER WASHINGTON DC//JJJ// 
BT 
UNCLAS //N05090// 
MSGID/GENADMIN/NAVSHIPYD CHARLESTON/SC// 
SUBJ/O~L SPILL REPORT (REPORT SYMBOL OPNAV 5090-2}// 
RMKS/1. DTG SPILL OCCURRED: 311530Z MAR 93. 
2. CHARLESTON NAVAL SHIPYARD, UIC: N00191. 
3. SPILL LOCATION: CHARLESTON, SC; PIER GOLF NORTH. 
4. AMOUNT SPILLED: 1 GALLON. 
5. TYPE OF OIL SPILLED: HYDRAULIC OIL. 
6. OPERATIONS UNDERWAY WHEN SPILL OCCURRED: OPERATION OF HATCH OP 
SYSTEM. 
7. PRINCIPAL SPILL CAUSE: HOSE FAILURE - OLD HOSE FAILED DURING OP. 
R A. SIZE: 20 FT X 20 FT. 

B. COLOR: SILVERY. 
C. ON-SCENE WIND DIRECTION/SPEED: SW - lOK. 
E. SLICK MOVEMENT: CONTAINED. 

9. A. COOPER RIVER. 
B. NONE. 
C. NONE. 

10. PHONE REPORT TO NRC WAS MADE REPORT NO. 165003. 
A. LT R L JOHNSON, NAVSHIPYD CHARLESTON SC. 

11. SHIPS HULL. 
12. SPILL REMOVAL METHOD: 
14. ASSISTANCE REQUIRED: 
15. POC: LT R L JOHNSON, 
(803) 743-5051.// 
BT 
#0001 
NNNN 

SORBENTS. 
NONE. 
NAVSHIPYD CHARLESTON SC, (AV)563-5051, 



08:24 Cf+IRLESTW NALJAL SHIPYAPD C/338 001 

Post-IP br~nd fax (ransmillal ll1ttmo 7671 "or P•ges-;-

UNCLASSIFIED 

TTUZYUW RUCKCBC0001 0911428-UUUU--RUCKSUU. 
NR UUOUU 

R 0114281 APR 93 ZYB 
FM NAVSHIPYD CBARLESTON SC//304// 
TO COMNAVBASE CHARLESTON SC//NJ4// 
NAVSBIPYD CHARLESTON SC//106// 
NAVSTA CHARLESTON SC//13// 
INFO CNO WASHINGTON DC//N45// 
CHINFO WASHINGTON DC//JuJ// 
BOUTHNAVFACENGCOM CHARLES~ON SC//181// 
COMNAVFACENGCOM ALE~DRIA VA//181// 
COMNAVSEASYSCOM WASHING1~N DC//OOC24// 
NEESA PORT HUENEME CA//112// 

lb 

COGARD NATIONAL RESPONSE CENTER WASHINGTON DC//JJJ// 
BT 
UNCLAS //N05090// 
MSGID/GENADMIN/NAVSHIPYO CRARLESTON/SC// 
SUBJ/OIL SPILL REPORT (~EPORT SYMBOL OPNAV 5090-2)// 
RMKS/!.. DTG SPILL OCCURRED; 311530Z MAR 93. 
2. CHARLESTON NAVAL SHlPYARD 1 UIC! N00191. 
3. SPILL LOCATION: CHARLESTON, sc; PIER GOLF NORTH. 

AMOUNT SPILLBD; 1 GALLON. 
TYPE OF OIL SPILLED: HYOF(AULIC OlL. 

6. OPERATIONS UNDERWAY WliEN SPILL OCCURRED: OPERATION OF HATCH OP 
SYSTEM. 

PRINCIPAL SPILL CAUSE: HOSE FAILURE - OLD HOSE FAILED DURING OP. 
A. SIZE: 20 FT X 20 FT. 
B. CO~OR: SILVERY. 
C. ON-SCENE WIND DIRECTION/SPEED: S~ - lOK. 
E. SLICK MOVBMENT: CON'J.'AINED. 
A. COOPER RIVER. 
B. NONE. 
C. NONE. 
PHONE REPORT TO NRC WAS MADE REPORT NO. 165003. 
A. LT R L JOHNSON, NAVSHIPYD CHARLESTON SC. 
SHIPS HULL. 
SPILL REMOVAL METaoo: 
ASSISTANCE REQUIRED: 

SOR.8EN'l.1S • 
NONE. 

5. POC: LT R L JOHNSON, 
(803) 743-5051,// 

NAVSHIPYD CHARLESTON SC, (AV)563-5051, 

ST 
10001 

,.NNNN 
l 

~ r 
~~ 
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PRIORITY 

· r:;: 091221 Z APR 9::0:. 

FM NAVSTA CHARLESTON SC//13/00/011/ 

TO ALL SHIPS AND AFLOAT CMDS PRESENT CHARLESTON 
COMNAVBASE CHARLESTON SC//N32// 
CDMSUBGRU SIX//N32/t 
NAVSHIPYD CHARLESTON SC//190/340// 
COMCOGARDGRU CHARLESTON SC//OPS// 
COMNAVSURFGRU CHARLESTON SC//00/01/30// 
CINCLANTFLT NORFOLK VA//N4422// 

BT 
UNCLAS //N05090// 
MSGID/GENADMIN/NAVSTA CHARLESTON SC/13// 

SUBJ/OIL SF'Il.L.HARBOR INCIDENT TOTALS FOR MARCH 93// 
RMKS/1. THE FOLLOWING rs A SUMMARY OF OIL SPILL CLEANUP REQUIREMENTS 
PLACED ON THE NAVSTA OIL SPILL RECOVERY TEAM DURING THE MONTH OF 
MARCH. 

2. THERE WERE THREE OIL SPILL INCIDENTS DURING THE MONTH OF MARCH. 
A. THE FIRST SPILL REPORTED OCCURRED ON 10 MARCH WHEN 

APPROXIMATELY FIVE GALLONS OF A SHEEN-LIKE RESIDUE WAS SPOTTED IN 
SEVERAL POCKETS AROUND PIERS ZULU, MIKE, NOVEMBER, AND PAPA. THIS 
~S CAUSED BY DREDGING OPERATIONS BRINGING UP BOTTOM PRODUCTS. THE 

ciPILL WAS CONTAINED WITH SORBENT BOOM AND REMOVED WITH THE DIP 3001 
OIL SKIMMER. 

B. THE SECOND SPILL OCCURRED ON 28 MARCH AT PIER ZULU ONE WHEN 
7-10 GALLONS OF DFM WERE DISCOVERED IN THE SLIP AREA. THE SPILL WAS 
QUICKLY REMOVED WITH SORBENT SWEEPS AND SORBENTS. 

C. THE FINAL SPILL OF THE MONTH OCCURRED ON 31 MARCH AT PIER 
GOLF NORTH WHEN A BARGE SPILLED ONE GALLON OF HYDRAULIC OIL DUE TO 
HOSE FAILURE IN OPERATIONS OF THE HATCH OP SYSTEM. THE SPILL WAS 
CONTAINED BY A SHIP'S HULL AND WAS REMOVED WITH SORBENTS. 

3. A TOTAL OF 11 GALLONS OF DFM AND OILY WASTE WERE SPILLED. 

iJ D 
DLVR:NAVSHIPYD CHARLESTON SCC61 ... ACT 
DL VR :~IDE~R'Ot<l 'fHR~ S-l X ( 1 h • . ~Cf 
DLVR:~~C::T 

~tlT:""it-r-AbL..EC).g....' ...c..o· MNAV BASE CHARLES T 0 ( 6 ) 
N35C1> N322(1) N3Cll N1C1l 

554826/11444/ /099 1 WSA 00:2 
~SN:PONS0129 100/03:10Z 

F·SN-554826 I 

17516/ 2/0037 

RTD:uuO-OOO/COPIES:0015 

10StC3;1 Z 091221Z APR 93 
NAVSTA CHARLESTON SC 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu f: 

i ! U t•J L A c:, I F I !:: D I) . · 
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RECOVERY COST WAS 262 DOLLARS WITH 48 PORT SERVICE'S WORKHOURS 
-xPENDED. THIS WAS A LIGHT MONTH FOR SPILLS, LET'S KEEP IT UP. 

4. DURING THE MONTH OF MARCH, PORT SERVICE'S OIL SPILL TEAM RECEIVED 
2,000 FEET OF NEW CONTAINMENT BOOM. CURRENTLY PORT SERVICE'S OIL 
SPILL CONTAINMENT TEAM HAS 7,625 FEET OF DEPLOYABLE SLICK BAR. IN 
ADDITION, NAVAL STATION WILL RECEIVE 5,000 FEET OF BOOM IN JULY, 
BRINGING THE TOTAL NUMBER TO 12,620 FET. THE OIL SPILL RECOVERY 
TEAM IS TRAINING FOR QUICK AND EFFICIENT BOOM DEPLOYMENT TO 
INCIDENTS. BOOM IS STORED ON A BOOM BARGE AS WELL AS IN A ''READY TO 
TOW'' MARINA SLIP. THUS SPILL TEAM RESPONSE SHOULD RELATIVELY QUICK 
IN ALL OCCASIONS. 

5. AS PER ALL RECENT REVIEWS, THE STATIONS RECOVERY TEAM REPRESENTS 
THE BEST TRAINED AND RESPONSIVE CLEANUP TEAM IN THE NAVY TODAY. 
CHARLESTON'S UNITS RARELY SPILL, AND THE ACTIONS OF THE RECOVERY TEAM 
ENSURE THAT THE COOPER RIVER SUFFERS NO DISCERNABLE EFFECTS FROM OIL. 
II 
BT 

554826/11444/ 1099 
~SN:PONS0129 100/03:11Z 

~·SN-554826 I 

t.JSA Ci 48 100/03:102 091221Z APR g3 
NAVSTA CHARLESTON SC 
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UNCLASSIFIED 

PTTUZYUW RUCKCHBOOOl 1031450-UUUU--RHFJSUU. 

7"]UUUU 

~ K 31450 APR 93 

FM NAVSTA CHARLESTON SC//13/00/11// 

TO COMNAVBASE CHARLESTON SC//N31// 

' COMDESRON FOUR 

, COMCRUDESGRU TWO 

INFO CNO WASHINGTON DC//OP-45// 

COMNAVSEASYSCOM WASHINGTON DC//OOC// 

COMDT COAST GUARD WASHINGTON DC 

SOPA ADMIN CHARLESTON SC//N322// 

SOUTHNAVFACENGCOM CHARLESTON SC//044// 

COGARD MSO CHARLESTON SC 

NEESA PORT HUENEME CA//12// 

l 
\ 

~. ____ ) 

UNCLAS //N05090// 

MSGID/GENADMIN/NAVSTA CHARLESTON SC/013// 

SUBJ/OIL SPILL REPORT <REPORT SYMBOL OPNAV 5090)// 

POC/DOWNS, B. R. /LCDR/PRIPHN:563-6413/-/PORT SERVICES 

/SECPHN:803-743-6413/-// 

RMl<SI 

1. CNO FOR OP-45 CHINFO 

2. 121400Z APR 93 UNDER INVESTIGATION 

3. NAVAL STATION, CHARLESTON, SC, PIERS G-H SLIP 

4. 15 GALLONS 

5 Ii LtJBE-: 0 I I._ 

6. UNDEI ' ! "-'l.J~S T ~GA TI C!N 

} UNCLASSIFIED 



. t .. 

l,JNCLASSIFIED 

7. UNDER INVESTIGATION, SEEMS TO HAVE BEEN COMING F~NDER PIER 

J REA AND QUAYWALL AREA 

8. (A) 20 FT BY 20 FT 

(8) YELLOW 

CC> 5 KTS. NORTHWEST 

CD) CALM 

(E) EBBING 

9. NONE 

10. WAS MADE, REPORT NUMBER 167059 

11. WERE NOT TAKEN 

12, BOOM 5 ASORBENT BOOM 

13. DIP 3001 OIL SKIMMER, SORBENTS AND SORBENT BOOM 

14. PORT SERVICES, NAVSTA CHARLESTON SC 

15. NONE. 

BT 

J'ORT SERVICES OFFICER, CODE 13, NAVSTA CHARLESTON SC., PHONE 

COMMERCIAL (803) 743-6413, AV: 563-6413.// 

#0001 

, NNNN 

I 
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? R 162330Z APR 93 

~M NAVSTA CHARLESTON SC//13/00/11// 

1"0 COMNAVBASE CHARLESTON SC//N31// 
'.:OMDESRON FOUR 
:OMCRUDESGRU TWO 

(NFO CNO WASHINGTON DC//OP-45// 
:OMNAVSEASYSCOM WASHINGTON DC//OOC// 
:OMDT COGARD WASHINGTON DC 
JOPA ADMIN CHARLESTON SC//N322// 
>OUTHNAVFACENGCOM CHARLESTON SC//044// 
:OGARD MSO CHARLESTON SC 
tEESA PORT HUENEME CA//12// 

iT . 
JN CLAS //N05090// 

1SGID/GENADMIN/NAVSTA CHARLESTON SC/013// 

;r1JIL SPILL REPORT (REPOR'I SYMBOL OPNAV 5090) /I 
OWNS, B. R. /LCDR/PRIPHN:563-6413/-/PORT SERVICES 
N:803-743-6413/-// 

~SI 

CNO FOR OP-45 CHINFO 

161910Z APR 93 1 NAVSTA CHARLESTON 

J • COOPER RIVER 1 SIERRA NORTH 

' . 10 GALLONS 

•LVR:COMDESRON FOUR(5) ... ACT 

3(1) ... ORIG FOR NAVSTA CHARLESTON SC(3) 
11(1) 00(1) 

~ , I • ' "' ' . 

/13/ 

02(1) ... ACT FOR COMCRUDESGRU TWO(lS) 05090/ 1/0001 
01(1) 007(1) 006(1) 004(1) 003(1) 00(1) N5(1) N4(1) N33(1) N32(1) 
N31(1) N3(1) N2(1) FILE(l) 

"61/02521/ 
·sN:BRAH0022 

PSN-026979 

/106 
107/01:46Z 
I 

1 SBA 0021 

RTD:OOO 000/COPIES: 

107/01:46Z 162330Z APR 93 
NAVSTA CHARLESTON SC 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuu:uuuuuuuu 
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NO dPERATIONS WERE OCCURRING AT TIME OF SPILL 

REACH ROD PACKING GLAND NUT WAS LOOSE AND WITH AFT TANK FULL AND 
FORWARD TANKS EMPTY THERE WAS A FORWARD TO AFT LIST WHICH 
ALLOWED SPILLAGE THROUGH PACKING GLAND. 

( A ) 7 5 BY 7 5 FT 
(B) LIGHT BROWN/BRIGHT COLORED BANDS 
(C) NORTHWEST 15 KNOTS 
(D) LESS THAN 1 FT. 
(E) SLACK TIDE 

NONE 

O. WAS MADE, REPORT NUMBER 167973 

1. WERE NOT TAKEN 

2. BOOM, ABSORBENT BOOM 

3. DIP 3001 OIL SKIMM:ER, SORBENTS 

. ..lvsTA PORT SERVICES PERSONNEL 

3. WE SOUNDING AND SECURITY WA'l'CH REPORTED THE #7 FUEL/OIL TANK 
VAL\~:PACKING. WAS LEAKING ON THE Y0-225. IMMEDIATE ACTION WAS 
THE~ TAKEN BY THE WATCH AND OIL SPILL CLEAN-UP TEAM. FUEL FROM 
THE AFT TANK WAS QUICKLY GRAVITY FED INTO FORWARD TANKS. ALL 
PAC~ING GLAND NUTS WERE THEN RE-TIGHTENED IN ACCORDANCE WITH PMS 
CHECK. 10 GALLONS OF DMF WAS LOCATED IN THE WATER, CONTAINED 
AND SAFELY REMOVED BY THE NAVSTA OIL SPILL-CLEANUP TEAM .. NO 
ENVJROMENTAL IMPACT OCCURRED DUE TO THE QUICK THINKING OF BOTH 
THE SOUNDING AND SECURITY WATCH AND THE OIL SPILL CLEAN-UP TEAM. 

6. POR'J SERVICES OFFICER, CODE 13 1 NAVSTA CHARLESTON SC., PHONE 
COMJ.ERCIAL (803) 743-6413 1 AV: 563-6413.// 

r 

. l6A0!521/ 
~ )N ! BRAH )0 2 2 

P '~ N - 0 ~ 6 9 7 9 
·~ 

/106 
107/01:47Z 
I 

2 SBA 0021 107/01:46Z 162330Z APR 93 
NAVSTA CHARLESTON SC 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 



UNCLASSIFIED 

PTTUZYUW RUCKCHB0001 1062330-UUUU--RHFJSUU. 

FM NAVSTA CHARLESTON SC//13/00/11// 

TO COMNAVBASE CHARLESTON SCJ/N31// 

COMDESRDN FOUR 

COMCRUDESGJ-'.;:lJ TWO 

INFO CNO WASHINGTON DC//OP-45// 

COMNAVSEASYSCOM WASHINGTON DC//OOC// 

COMDT COAST GUARD WASHINGTON DC 

SOPA ADMIN CHARLESTON SC//N322// 

SOUTHNAVFACENGCOM CHARLESTON SC//044// 

COGARD MSC CHARLESTON SC 

NEESA PORT HUENEME CA/ 12/I 

~ 
UNCLAS //N05090// 

MSGID/GENADMIN/NAVSTA CHARLESTON SC/013// 

SUBJ/OIL SPILL REPORT <REPORT SYMBOL OPNAV 5090)// 

PbC/DOWNS, B. R. /LCDR/PRIPHN:563-6413/-/PORT SERVICES 

/SECPHN:803-743-6413/-// 

RMKS/ 

1. CNO FOR OP-45 CHINFO 

2. 161910Z APR 93, NAVSTA CHARLESTON 

3. COOPER RIVER, SIERRA NORTH 

4. 10 GALLONS 

S. DMF 

6. NO OPERATIONS \•JERE DCCURR I NG AT TI ME DF SF' I LL 

• UNCLJlSS IF I ED 



UNCLASSIFIED 

7. REACH ROD PAC•<ING GLAND NUT WAS LOOSE AND WITH AFT TA.NK FIJLL AND 

)FORWARD .TANKS El'iF'TY THERE WAS A FORWARD TD AFT LIST WHICH 

~!LOWED SPILLAGE THROUGH PACKING GLAND. 

8. <A) 75 BY 75 FT 

CB) LIGHT BROWN/BRIGHT COLORED BANDS 

<C) NORTHWEST 15 KNOTS 

(0) LESS THAN 1 FT. 

(E) SLACK TIDE 

9. \JONE 

10. WAS MADE, REPORT NUMBER 167973 

11. WERE NOT TAKEN 

12. BOOM, ABSORBENT BOOM 

DIP 3001 OIL SKIMMER, SORBENTS 

1~ NAVSTA ?ORT SERVICES PERSONNEL 

}HE SOUNDING AND SECURlTY l<ATCH REPORTED THE "7 FUEL/OIL TANf< 

VALVE F'ACi<ING l>JAS LEAVING ON THE YD-225. IMMEDIATE ACTION liJAS 

THEN TAKEN BY THE WATCH AND O!L SPILL CLEAN-UP TEAM. FUEL FROM 

THE AFT TANK WAS QUICKLY GRAVITY FED INTO FORWARD TANKS. ALL 

PACKING GLAND NUTS WERE THEN RE-TIGHTENED IN ACCORDANCE WITH PMS 

CHECK. 10 GALLONS OF DMF WAS LOCATED IN THE WATER. CONTAINED 

AND SAFELY REMOVED BY THE NAVSTA OIL SPILL CLEANUP TEAM. NO 

ENVIROMENTAL IMPACT OCCURRED DUE TO THE QUICK 7HINKING OF BOTH 

THE SOUNDING AND SECURITY WATCH AND THE OIL SPILL CLEAN-UP TEAM. 

16. PORT SERVICES OFFICER, CODE 13, NAVSTA CHARLESTON SC .• PHONE 

COMMERCIAL (803l 743-6413, AV: 563-6413,/t 

UNc:_J~ss IF I ED 
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J:l~,l'TUL.tolil' .HUCKSGti50~1 11610UU-uUUU--KHFJl::ISV. 
ZNH uuuuu z~u RUCKSUO 
H 261635Z APH Yl ZYH P:SN H5U4U4Jtl 

' . 
rlt •:"l'<A'-<•i\~l: 'cfi.itHLESfUN SC//N'.;'.J// 

lNfU KH~JHSV/NAV:SfA CHAHL.1::.SIUN 8C//JJJ// 
P 24ZUU2Z APH 93 PSN 611029Hl9 
foM U:SCliC ESCAPE 
TO CUGAIW MSO CHAHLbSTON SC 
lNrU CCGiJ:SbVEN MlAMi rL//M.t::P// 
COMClX.iAHIJGRU CHAHLESTON SC 
COGAf<lJ NA rlONAL tU::~ ,'ONS.1::. L~N lbk WA:::>H 1 NtiTON 
COM.NAVl:IASE CHAHLES'lON SC//NJ4// 
COMLANTAHbA COVA.HU NEW YUHK NY//AUF// 
l:H 
UNCLAS //Nl6465// 

-. 
fl, 

tr) 
UC )\S~ 

SUHJ: PULREP 1 ANU r!NAL MDU APPHUX ) UALS, MINOH SPILL. 
CGC .bSCAPb. COOPEk HlVl:H<. NAVSIA CHAHL.bSfON SC, UCN 169361 
1. SllUAl'lUN; 

A. l317::UQ APH. 9j i..il'J\lNG LlUHT OJ~t-:s 01· 1'i11..i.i~ lJlL:.ScL ic_NlJlNJ::::S lHJ:. 
H.tStHVl:! TANK HETUl<N VALVE WA:-. N01 Si:CUHED ltl:'.SULflNG IN THc fANK OVEK 
PLOWlNCJ ON TO lfib SfAHBUAIW tiOAl Ul!Ch. APPHU.\ ) VALLON~ Ul; Dlt::::>EL • ¥Ubl hNlEH.tU THE WATEN. 
PAGb UL HUCKSGG)091 UNCLAS 

H. WX: SEAS CLAM. WlNU Sh lUKIS. IEMP 6~ SKl CLK, TlOb ~LOUD. 
2. AC! 1U~: 

A. l/jjl.J :SHlP~ PbH:.:iUN.Nl:L CUMMcNCl:.:U CLbANUi'. 

H. l JJ '.lll NUT L· l ED NA VSTA CHAkLc:-i l UN PO Kl SEHV l CES OF ~l' 1 LL. 
C. I /j8Q SECUREU KbSt:::HVE lANK Hb1UHN VALV~. 

U. 1/4jQ POR1 SEHVlCb U~ SCENE ANU COMMENCbU CLEANUP. 
l:.. lllUU POK1 SERV1Cb8 lN~UKMEU NMC OF SPILL. 
~! lJ)lU NOil~lbU MSU CHAHLES'lON U~ SPILL. 

11 ::>JU UUT'{ ClllEr Or PU.Kl Sl:.HV lCES AHH l Vl:::U ON SCENE. 
<.J. UH 5(.J POl:fl SERV lCES COMPLtl~U CLEANUP• Ul=.PAKfED SCbNb. 
H. lijlUQ SHlP'S PERSUNNEL COMPLEit:::U CLJ:.ANU~. 

j • KECOfiUU::!.NUAT l ONS i 
A. et:::~OMt LlGHTlNG o~~ MAINS. bNSUHE ALL VALVbS Affb PKOPBHLY 
ALHiNbO. 
BT 
#!1091 
.NNNN 
13 ( 1) ••. lNt•O FOH NAVSTA CHAHLbSfUN ~C( 4) 
US024/ j/0291 

llClJ lllllJ 00(1} 
KlU:UUU-OOU/COP!ES:OOU4 

~:~;;:. 

' 
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RTTUZYUW RHFJSGG9792 1261700-UUUU--RUCKCHC. 
ZNR UUUUU 
R 061700Z MAY 93 ZYB PSN 668269B37 
FM NAVSTA CHARLESTON SC//13/00/111// 
TO ALL SHIPS AND AFLOAT CMOS PRESENT CHARLESTON AREA. 
RUCKCHB/COMNAVBASE CHARLESTON SC//N32// 
RHFJBTP/RHFJKGA/COMSUBGRU SIX//N32// 
RUCKCHC/NAVSHIPYD CHARLESTON SC//190/340// 
RUCLFOG/COMCOGARDGRU CHARLESTON SC//OPS// 
RHFJBTM/COMNAVSURFGRU CHARLESTON SC//00/01/30// 
RUCBSAA/CINCLANTFLT NORFOLK VA//N4422// 
BT 
UNCLAS //N05090//GROUP/SQUADRON CDRS PROTECT FOR UNDERWAY AND/OR 
INPORT UNITS RETAINING THEIR COMM GUARD AS APPROPRIATE 
MSGID/GENADMIN/NAVSTA CHARLESTON SC// 
SUBJ/OIL SPILL HARBOR INCIDENT TOTALS FOR APRIL 93// 
RMKS/l. THE FOLLOWING IS A SUMMARY OF OIL SPILL CLEANUP REQUIREMENTS 
PLACED ON THE NAVSTA OIL SPILL RECOVERY TEAM DURING THE MONTH OF 
APRIL. 
2. THERE WERE FOUR OIL SPILL INCIDENTS DURING THE MONTH OF APRIL. 

A. THE FIRST SPILL REPORTED OCCURRED ON 12 APRIL AT PIERS 
GOLF AND HOTEL WHEN 15 GALLONS OF LUBE OIL WAS SPILLED FROM A SOURCE 
THAT IS STILL UNDER INVESTIGATION. THE SPILL WAS CONTAINED WITH A 
PAGE 02 RHFJSGG9792 UNCLAS 
BOOM AND REMOVED WITH THE DIP 3001 OIL SKIMMER AND SORBENTS. 

B. THE SECOND SPILL OF THE MONTH OCCURRED ON 16 APRIL AT PIER 
SIERRA NORTH, WHEN TEN GALLONS OF DFM FROM A YARD OILER WENT INTO THE 
WATER. THE REACH ROD PACKING GLAND NUT WAS LOOSE AND WITH THE AFT 
TANK FULL AND THE FORWARD TANK EMPTY, THERE WAS A FORWARD TO AFT LIST 
WHICH ALLOWED SPILLAGE THROUGH THE PACKING GLAND. THE SPILL WAS 
QUICKLY SECURED AND CONTAINED BY THE DUTY SECTION ON BOARD THE YO, AS 
WELL AS THE OIL SPILL CLEANUP TEAM. BOOM CONTAINMENT WAS USED, AND 
THE DIP 3001 OIL SKIMMER AND SORBENTS WERE USED TO REMOVE THE SPILL. 

C. THE THIRD SPILL OF THE MONTH OCCURRED ON 23 APRIL AT PIER 
UNIFORM WHEN A SHIP SPILLED FIVE GALLONS OF DIESEL FUEL INTO THE 
WATER DURING LIGHT OFF OPERATIONS OF THE MAIN DIESEL ENGINES. A 
RESERVE TANK RETURN VALVE WAS NOT SECURED AND RESULTED IN TANK 
OVERFLOW. THE SPILL INCIDENT WAS QUICKLY ATTENDED TO AND REMOVED 
WITH ABSORBENT MATERIAL. 

D. THE FINAL SPILL OF THE MONTH OCCURRED ON 27 APRIL AT PIER 
HOTEL NORTH WHEN ONE GALLON OF LUBE OIL WAS FOUND IN THE WATER. THE 
SOURCE IS UNKNOWN BUT PRESUMED RELATED TO PARA 2A. QUICK RESPONSE 
ALLOWED FOR A QUICK AND SAFE CLEANUP. THE SPILL WAS CONTAINED WITH 
SORBENT BOOM AND REMOVED WITH SORBENTS. 
PAGE 03 RHFJSGG9792 UNCLAS 
3. A TOTAL OF 31 GALLONS OF DFM AND OILY WASTE WERE SPILLED. 
RECOVERY COST WAS 3,412 DOLLARS WITH 65 PORT SERVICES' WORK HOURS 
EXPENDED. WITH THE BUSY SPRING AND SUMMER OPERATIONS APPROACHING, 
OIL SPILL INCIDENTS TEND TO INCRE~SE AS ACTIVITY INCREASES. THIS 

Page 1 
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MONTH BROUGHT FOUR SPILLS THAT WERE CAUSED, IN PART 1 BY EQUIPMENT 
PARTS THAT WEREN'T PROPERLY TIGHTENED OR SECURED. CARELESSNESS WILL 
GET YOU EVERY TIME AND CAN BE PREVENTED. 
4. IN ADDITION TO THE SAFE CLEANUP AND REMOVAL OF OIL SPILLS, THE 
PORT SERVICES' OIL SPILL RECOVERY TEAM PRACTICES A PREVENTATIVE 
PROGRAM OF MONITORING THE BARGES AND PIER AREAS ON A DAILY BASIS. 
THE TEAM CHECKS FOR CLEANLINESS AND POSSIBLE OIL SPILL 
INCIDENTS IN WAITING. THIS HAS PAID OFF, AS THE WATERFRONT KEEPS 
PRESSING TO PRESERVE THE COOPER RIVER. NO ADVERSE RESULTS ARE SEEN 
TO DATE.// 
BT 
#9792 
NNNN 
DLVR:NAVSHIPYD CHARLESTON SC(6) ••• ACT 
DLVR:COMDESRON THREE SIX(l) •.• ACT 
DLVR:COMDESRON TWO ZERO(l) ••. ACT 
DLVR:EODMU SIX(2) ..• ACT 
N32(1) ••• ACT FOR COMNAVBASE CHARLEST0(6) 
17516/ 2/0037 

01(1) N35(1) N322(1) N3(1) Nl(l) 
RTD:000-000/COPIES!0016 

*** MDU office codes that have received this message: *** 

ADM IN 

Page 2 
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UNCLASSIFIED 

,UZYUW RUCKCHCOOOl 1411743-UUUU--RUCKSUU . 
. ( uuuuu 

~ 211743Z MAY 93 ZYB 
FM NAVSBIPYD CHARLESTON SC//304// 
TO COMNAVBASE CHARLESTON SC//N34// 
NAVSHIPYD CHARLESTON SC//106// 
NAVSTA CHARLESTON SC//13// 
INFO CNO WASHINGTON DC//N45// 
CHINFO WASHINGTON DC//JJJ// 
SOUTHNAVFACENGCOM CHARLESTON SC//181// 
COMNAVFACENGCOM ALEXANDRIA VA//181// 
COMNAVSEASYSCOM WASHINGTON DC//OOC24// 
NEESA PORT HUENEME CA//112// 
COGARD NATIONAL RESPONSE CENTER WASHINGTON DC//JJJ// 
BT 
UNCLAS //N05090// 
MSGID/GENADMIN/NAVSHIPYD CHARLESTON/SC// 
SUBJ/OIL SPILL REPORT (REPORT SYMBOL OPNAV 5090-2)// 
RMKS/1. 21/0900Z MAY 93. 
2. CHARLESTON NAVAL SHIPYARD, UIC: N00191. 
3. SPILL LOCATION: CHARLESTON SC; DRYDOCK #2, PIER F N. 
4. AMOUNT SPILLED: 1 QUART. 
5. TYPE OF OIL SPILLED: DFM. 
6. OPERATIONS UNDERWAY AT TIME OF SPILL: UNKNOWN. 
7. PRINCIPAL SPILL CAUSE: UNKNOWN - SPILL DISCOVERED ON SHIFTING 

A. SIZE: 25 FT X 25 FT. 
B. COLOR: BRIGHT COLOR BANDS. 
C. ON-SCENE WIND DIRECTION/SPEED: SOUTH, 5. 
E. SLICK MOVEMENT: CONTAINED. 

9. A. COOPER RIVER. 
B. EXTENT OF DAMAGE: NONE. 
C. AREAS THREATENED: NONE. 

10. PHONE ... REPORT TO NRC WAS: REPORT NO. 175294. 
A. PERSON MAKING REPORT: BTl(SW) RV HILL NAVSHIPYD CHARLESTON. 
B. DATE OF TIME: 210845Z MAY 93. 

11. CONTAINMENT METHOD: SHIPS HULL AND PIER. 
12. SPILL REMOVAL METHOD: SORBENTS. 
13. NAVY - NAVSTA PORT SERVICES. 
14. ASSISTANCE REQUIRED: NONE. 
15. POC: BTl(SW) RV HILL, NAVSHIPYD CHARLESTON SC, (AV)563-5051, 
(803) 743-5051.// 
II 
BT 
#0001 
NNNN 



UNCLASSIFIED 

~UZYUW RUCKCHCOOOl 1411743-UUUU--RUCKSUU • 
. ~uuuou 
~1743Z MAY 93 ZYB 
FM NAVSBIPYD CHARLESTON SC//304// 
TO COMNAVBASE CHARLESTON SC//N34// 
NAVSHIPYD CBJ).RLESTON SC//106// 
NAVSTA CHARLESTON SC//13// 
INFO CNO WASHINGTON DC//N45// 
CBINFO WASHINGTON DC//JJJ// 
SOUTBNAVFACENGCOM CHARLESTON SC//181// 
COMNAVFACENGCOM ALEXANDRIA VA//181// 
COMNAVSEASYSCOM WASHINGTON DC//OOC24// 
NEBSA PORT HUENEME CA//112// 
COGARD NATIONAL RESPONSE CENTER WASHINGTON DC//JJJ// 
BT 
UNCLAS //N05090// 
MSGID/GENADMIN/NAVSHIPYD CHARLESTON/SC// 
SUBJ/OIL SPILL REPORT (REPORT SYMBOL OPNAV 5090-2)// 
RMKS/l. 21/0900Z MAY 93. 
2. CHARLESTON NAVAL SHIPYARD, UIC: N00191. 
3. SPILL LOCATION: CHARLESTON SC; DRYDOCK i2, PIER F N. 
4. AMOUNT SPILLED: 1 QUART. 
5. TYPE OF OIL SPILLED: DFM. 
6. OPERATIONS UNDERWAY AT TIME OF SPILL: UNKNOWN. 
7. PRINCIPAL SPILL CAUSE: UNKNOWN - SPILL DISCOVERED ON SHIFTING 

-~AB· •• SIZE: 25 FT X 25 FT. 
COLOR: BRIGHT COLOR BANDS. 

C. ON-SCENE WIND DIRECTION/SPEED: SOUTH, 5. 
E. SLICK MOVEMENT: CONTAINED. 

9. A. COOPER RIVER. 
B. EXTENT OF DAMAGE: NONE. 
C. AREAS THREATENED: NONE. 

10. PBONE ... REPORT TO NRC WAS: REPORT NO. 175294. 
A. PERSON MAKING REPORT: BTl(SW) RV HILL NAVSHIPYD CHARLESTON. 
B. DATE OF TIME: 210845Z MAY 93. 

11. CONTAINMENT METHOD: SHIPS HULL AND PIER. 
12. SPILL REMOVAL METHOD: SORBENTS. 
13. NAVY - NAVSTA PORT SERVICES. 
14. ASSISTANCE REQUIRED: NONE. 
15. POC: BTl(SW) R V HILL, NAVSHIPYD CHARLESTON SC 1 (AV)563-5051, 
(803) 743-5051.// 
II 
BT 
10001 
NNNN 

J 
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1 7 - Indicate principal spill cause. provide narrative - 'truquralfailure, Hose failure •. Equipment 
7 , - • 



.. "'ii..'T:"• •...• ·.• . .. 
u~CIASSIFIED 

9. 

10. 

# ~-. -(('- t'~ -, : ~· " ' t~ 

13. -- -Sfill!emoval method used:ChooSf!, pne_ .. DII!]0~2 ~er;Q/f}OJH~e._r •. SLiJRp.- ,· .. 

skimmel'~·tfispersants; .. vacu1tm tntClcslpumps;~-or:Other(specfM: ·' -~~ 
-4'--

14. NAVY .L-1£AVSTA PORT sEllVICE~/ biller~r:--=-:::::::!!:!!!!!1••·•· aJ~~~~-...;..;··~'....'...'......;..;;··":...., __ 

15- -~-Tequiredladditio1idl-<f0irfiri~itts=· - _._. _M ..... · _11 ..... ~ ........ _: _ .. -_ . .,._-_ .. _,,. __ . :-_-... _ .. ,_,,_., __ .... _-"'_· _.-. _. ~_·_= __ 

16 Poe L-T t:ll.,. in -:\,t•···· , · . -·-· . _,_ .. -- . . . . . (;.._~ . · · . ·• -··,NAVSHIPYD CHARLESTON SC, 

(AV)S.63~..GoS] I (803) 743-SOSl•.tl 
I 

Bf ·, \ \: ' 
I 

Pl~RASENQTE: Otrthtjiftal-mmage do not·fJ!p"t:•infonnation which is italic and·not 
drdedtidectedf orm the listings.given. 
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UNCLASSIFIED 

RTTUZYUW RUCKCHCOOOl 0271200-UUUU--RUCKSUU. 

NR UUUUU 

R 271200Z JAN 94 ZYB 

FM NAVSHIPYD CHARLESTON SC//304// 

TO COMNAVBASE CHARLESTON SC//N34/N32// 

NAVSHIPYD CHARLESTON SC//106// 

NAVSTA CHARLESTON SC//13// 

INFO CNO WASHINGTON DC//N45// 

CHINFO WASHINGTON DC//JJJ// 

SOUTHNAVFACENGCOM CHARLESTON SC//181// 

COMNAVFACENGCOM AL~XANDRIA VA//181// 

COMNAVSEASYSCOM WASHINGTON 0C//OOC24// 

NEESA PORT HUENEME CA//112// 

-"'lGARD NATIONAL RESPONSE CENTER WASHINGTON DC//JJJ// 

i•r...VY JAG ALEXANDRA VA//JAG 31/ / 

SOPA CHARLESTON SC 

BT 

UNCLAS //N05090// 

MSGID/GENADMIN/NAVSHIPYD CHARLESTON SC// 

SUBJ/OIL SPILL REPORT {REPORT SYMBOL OPNAV 5090-2)// 

REF/A/DOC/COMNAVBASE/92MAY15// 

AMPN/REF A IS COMNAVBASECHASNINST 5090.6 (OIL AND HAZARDOUS SUBSTANCE 

CONTINGENCY PLAN}// 

RMKS/1. 262045Z JAN 94. 

2. CHARLESTON NAVAL SHIPYARD, UIC~ N00191. 

3. CHA.~'.:::.ECT~t: NAV.;.Li SHIPY/\RD, PIER CHARLIE, BERtl'H 4/6. 

APPROX 5 GALID~S ])U 

UNCLASSTFTEU 



UNCLASSIFIED 

A. 6 FT X 12 FT 

B. YELLOWISH BROWN 

c. LIGHT AND VARIABLE 

D. N/A 

E. CONTAINED BETWEEN PIER AND SHIP. 

9. A. COOPER RIVER 

B. NONE 

c. NONE 

10. PHONE REPORT TO NRC WAS MADE. 

A. LT ELKIN, CHARLESTON NAVAL SHIPYARD 

B. 1900 LOCAL, REPORT NO. 218860 

11. SAMPLES WERE NOT TAKEN. 

12. SHIP HULL AND PIER. 

13. SORBENTS 

14. NAVY - NAVSTA PORT SERVICES 

15. N/A 

16. POC: LT ELKIN, NAVSHIPYD CHARLESTON SC, (AV)563~5051, (803) 

743-5051.// 

BT 

#0001 

NNNN 
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U U N -t,; L A S S I F I E D tl_ J 

P'l'o102z JAN 94 PSN 459930J30 

FM USS GUARDIAN 

TO COMNAVBASE CHARLESTON SC//N34/N32// 
NAVSTA CHARLESTON SC//13// 
COMCMGRU INGLESIDE TX//JJJ// 

INFO CNO WASHINGTON DC//N45// 
CHINFO WASHINGTON DC//JJJ// 
COMNAVFACENGCOM ALEXANDRIA VA//181// 
SOUTHNAVFACENGCOM CHARLESTON SC//181// 
COMNAVSEASYSCOM WASHINGTON DC//OOC24// 
NEESA PORT HUENEME CA//112// 
COGARD NATIONAL RESPONSE CENTER WASHINGTON DC//JJJ// 
COMINEWARCOM CORPUS CHRISTI TX//JJJ// 
NAVY JAG ALEXANDRIA VA//JJJ// 
SOPA CHARLESTON SC 

BT 
UNCLAS //N05090// 

MSGID/GENADMIN/USS GUARDIAN MCM 5/-/-// 

~/OIL SPILL REPORT (REPORT SYMBOL OPNAV 5090-2)// 

REF/A/DOC/COMNAVBASE/15MAY92// 

AMPN/REF A IS COMNAVBASECHASNINST 5090.6 (OIL ANO HAZARDOUS ~ 
SUBSTANCE CONTINGENCY PLAN)// 't 

OlSPA CHER FRI 
RMKS/1. SPILL OCCURRED AT 281555Z JAN 94. ~ rtCtf!<:; 

I' 

2. ·~uss GuARDIAN (MCM s), urc 21406. 
CHIEF~~ 

3. SPILL LOCATION AT CHARLESTON NAVAL STATION, PIER QUEBEC~--..... ~~ 
~ - SUN-.-.-

4. AMOUNT SPILLED WAS APPROX 1 GALLON. 

DLVR:SOPA CHARLESTON SC(l) ••. INFO 
DLVR:USS GUARDIAN(l) ••• ORIG 

13(1) ... ACT FOR NAVSTA CHARLESTON SC(l} 

54/16524/ /029 
~ BSVE0014 029/03:46Z 

SN-021354 I 

1 SBA 0039 

/19/ 

RTD:000-000/C2PIES: 

029/03:46Z 290102Z JAN 94 
USS GUARbIAN 

uuummuuuuuuuuu 
U U N C L A S S I F I E D U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

13'!!. 
131~ 
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133~ 
134 __ 
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TYPE OF OIL SPILLED WAS OIL/OIL MIXTURE. 

6. OPERATION WHEN SPILL OCCURRED: BILGE DEWATERING TO OILY WASTE 
TRUCK. 

7. CAUSE OF SPILL: VALVE PARTIALLY OPEN TO ONBD OILY WASTE TANK 
WHICH OVERFLOWED. 

8. SLICK DESCRIPTION AND MOVEMENT: SLICK APPROX TEN FT BY ONE FT, 
DARK BROWN, WINDS ARE FROM THE SOUTH AT 7 KTS, SEA STATE IS 0 FT. 
SLICX WAS CONTAINED BETWEEN USS GUARDIAN AND CRANE BARGE ON STBD 
SIDE. 

9. AREA AFFECTED IS THE COOPER RIVER. THERE ARE NO DAMAGED OR 
THREATENED AREAS DUE TO OIL SPILL. EXPECT NO DAMAGE TO WILDLIFE 
OR PROPERTY. SPILL IMMEDIATELY CONTAINED AND REMOVED WITH ONBD 
ABSORBENT PADS. 

10. PHONCON REPORT WAS MADE TO THE NATIONAL RESPONSE CENTER BY 
LT B.G. WOODS, USS GUARDIAN, AT 281700Z JAN 94. 

11. SAMPLES WERE NOT TAKEN DUE IMMEDIATE SPILL RECOVERY. 

12. CONTAINMENT METHOD USED WAS OIL BOOM AND FIREHOSES TRAPPING 
OIL BETWEEN SHIP AND CRANE BARGE .UNTIL REMOVAL WAS COMPLETED. 

1. SPILL REMOVAL METHOD USED WAS ABSORBENT PADS. 

14. PARTY PERFORMING SPILL REMOVAL WAS US NAVY (USS GUARDIAN). 

15. NO ASSISTANCE REQUIRED. 

16. P0C FOR ADDITIONAL INFORMATION IS LT PASCHAL, AUTOVON 563-
5356, COMM (803) 743-5356.// 
BT 

~il354/16524/ /029 
3N:BSVE0014 029/03:46Z 

PSN-021354 I 

2 SBA 0039 029/03:46Z 

U U N C L A S S I F I E D U 
lnJUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUlnJU 

290102Z JAN 94 
USS GUARDIAN 

I 

-. 



UNCLASSIFIED 

01 03 021702Z FEB 94 RR RR UUUU 

ADM IN 

NAVSHIPYD CHARLESTON SC//304// 

COMNAVBASE CHARLESTON SC//N34/N32// 

NAVSHIPYD CHARLESTON SC//106// 

NAVSTA CHARLESTON SC//13// 

INFO CNO WASHINGTON DC//N45// 

CHINFO WASHINGTON DC//JJJ// 

SOUTHNAVFACENGCOM CHARLESTON SC//181// 

COMNAVFACENGCOM ALEXANDRIA VA//181// 

COMNAVSEASYSCOM WASHINGTON DC//OOC24// 

NEESA PORT HUENEME CA//112// 

0331702 

COGARD NATIONAL RESPONSE CENTER WASHIHGTON DC//JJJ// 

NAVY JAG ALEXANDRA VA//JAG 31// 

SOPA CHARLESTON SC 

UNCLAS //N05090// 

MSGID/GENADMIN/NAVSHIPYD CHARLESTON SC// 
i; 

SUBJ/OIL SPILL REPORT (REPORT SYMBOL OPNAV 50~0-2}// 

REF/A/DOC/COMNAVBASE/92MAY15// 

AMPN/REF A IS COMNAVBASECHASNINST 5090.6 (OIL AND HAZARDOUS SUBSTANCE 

CONTINGENCY PLAN)// 

RMKS/1. 021405Z FEB 94. 

MMCM (SS) M. J. DRENTI.J,_W, X505 l 

DOCKING OFFICE 

CDR OPEHATiow; OFCF 

306, 10&, 
tIRRO CHASN 

. :'. ! 



UNCLASSIFIED 

02 03 021702Z FEB 94 R.::( RR UUUU 0331702 

2. CHARLESTON NAVAL SHIPYARD, UIC: N00191. 

3. CHARLESTON NAVAL SHIPYARD, DRYDOCK 5 BASIN. 

4. BEST ESTIMATE: 200 GALLONS. 

5. DIESEL FUEL. 

6. EMPTYING VACUUM CAN. 

7. SPILL OCCURRED WHEN SHOP PERSONNEL ATTEMPTED TO EMPTY A FULL 

VACUUM CAN. WORKER BELIEVED THE CAN CONTAINED ONLY WATER AND 

PROCEEDED TO DRAIN THE CAN. DURING THE DRAINING PROCEDURE, THE HOSE 

END SEPARATED AND A PORTION OF THE CONTENTS DUMPED INTO THE BASIN OF 

DRYDOCK 5. AT THIS POINT IT WAS REALIZED THAT THE TANK CONTAINED 

FUEL OIL, THE DRAINING WAS STOPPED, DRYDOCK PUMPS WERE SECURED, AND 

AN OIL SPILL RESPONSE WAS INITIATED. 

8. A. N/A. 

B. N/A 

c. N/A 

D. N/A 

E. N/A 

9. A. N/A 

B. NONE 

c. NONE 

iJ71707Z fTP, ')ti 



UNCLASSIFIED 

03 03 021702Z FEB 94 RR RR UUUU 0331702 

10. PHONE REPORT TO NRC WAS MADE. 

A. MMCM(SS) MICHAEL DRENTLAW, CNSY DOCKING . .O:t:'FICE. 

B. 02FEB94 1000 HRS. 

11. SAMPLES WERE TAKEN. 

12. CONTAINED WITHIN CONFINES OF DRYDOCK 5. 

13. VACUUM PUMPS AND SORBENTS. 

14. CNSY 

15. NONE. A FORMAL INVESTIGATION WAS CONDUCTED. STEPS ARE BEING 

TAKEN TO ENSURE CONTENTS OF TANKS ARE POSITIVELY KNOWN PRIOR TO 

DRAINAGE. 

16. POC: MMCM(SS) M. J. DRENTLAW, NAVSHIPYD CHARLESTON SC, (AV) 

563-5051, ( 803) 7 4 3-5051.// 

1
' :> I 7 ') ? 7 FF:' · · 



RTTUZYUW RUCLEOCOOOl 0461740-UUUU--RULYSUU. 
ZNR UUUUU 
R 151740Z'FEB 94 ZYB 
FM USS FRANK CABLE 
TO COMNAVBASE CHARLESTON SC//N34// 
INFO CNO WASHINGTON DC//OP45// 
CINCLANTFLT NORFOLK VA//JJJ// 
CHINFO WASHINGTON DC//JJJ// 
SOUTHNAVFACENGCOM CHARLESTON SC//JJJ// 
COMNAVFACENGCOM ALEXANDRIA VA//181// 
COMNAVSEASYSCOM WASHINGTON DC//OOC24// 
NEESA PORT HUENEME CA//JJJ// 
COMSUBLANT NORFOLK VA//JJJ// 
COMSUBGRU SIX 
ZEN/COMSUBRON FOUR 
SOPA CHARLESTON SC 
NAVSTA CHARLESTON SC//18/13// 
BT 
UNCLAS //N05090// 
MSGID/GENADMIN/USS FRANK CABLE// 
SUBJ /HAZARDOUS SUBSTANCE RELEASE REPORT (REPORT SYMBOL OPNAV 
5090-3}// 
RMKS/1. 151350ZFEB94// 
2. USS FRANK CABLE (AS 40) UIC 20865 
3. CHARLESTON NAVAL BASE/PIER MIKE 
4 • PHOTOGRAPHY LAB 
5. COLOR PROCESSOR KCP-16 
6. KODAK EKTA PRINT 2 BLEACH FIX PART A AND PART B MIXED WORKING 
SOLUTION. MIXTURE CONSISTED OF 85% WATER, 5-10% AMMONIUM 
THIOSULFATE, 1-5% AMMONIUM FERRIC ETHYLENEDIAMINETETRAACETIC ACID. 
SUBSTANCE RELEASED IS A LIGHT RED LIQUID WITH A SLIGHT AMMONIA AND 
SULFER DIOXIDE ODOR. IT HAS A PH OF 6.4-6.7 AND IS COMPLETELY 
SOLUBLE IN WATER. MSDS STATES TO FLUSH TO SEWER WITH LARGE AMOUNTS 
OF WATER IN CASE OF ACCIDENTAL RELEASE. WHEN DILUTED WITH A LARGE 
AMOUNT OF WATER, THIS MATERIAL RELEASED DIRECTLY OR INDIRECTLY INTO 
THE ENVIRONMENT IS NOT EXPECTED TO HAVE A SIGNIFICANT IMPACT, 
ACCORDING TO THE MSDS. 
7. NONE DUE TO IMMEDIATE DISPERSAL BY TIDAL CURRENTS. 
8. 10-12 GALLONS 
9. AN UNKNOWN CHEMICAL RED IN COLOR WAS NOTICED BEING DISCHARGED 
FROM STARBOARD SIDE AFT. THE HAZARDOUS SPILL CLEAN UP TEAM 
CONTAINED 
MOST OF THE SPILL IN A PUNT. THE SPILL TEAM WAS UNABLE TO CONTAIN 
ALL (APPROXIMATELY 50% CONTAINED) OF THE CHEMICAL. AN IMMEDIATE 
SEARCH WAS CONDUCTED FOR THE SOURCE WITH THE FOLLOWING RESULTS. 
KCP . 
16 COLOR PROCESSSOR WAS BEING REFILLED. INVESTIGATION SHOWED THAT 
THE CHEMICAL OVER FLOW HOSES WERE NOT PLACED IN COLLECTION BOTTLES. 
MACHINE WAS SECURED. THE CAUSE OF RELEASE WAS PERSONNEL ERROR, 
FAILURE TO FOLLOW PROCEDURE. 
10. CHEMICAL DI~COLORATION/CONCENTRATION IN WATER WAS DISPERSED 
1..ND 
DILUTED BY INCOMING TIDE. 
11. NATIONAL RESPONSE CENTER SER # 221763 AND NAVAL STATION 



I .. 

' 

CHARLESTON, PORT SERVICES. 
12. CONTROLLING ACTIONS: SECURED MACHINE AND REPLENISHMENT TANK, 
MAJORITY OF SPILL WAS CONTAINED IN PAINT FLOAT. 
13. SPILL RESPONSE TEAM CONTAINORIZED THE MATERIAL, TURNED IN AS 
HAZARDOUS WASTE. 
14. POC ENS PEACOCK, R-0 DIVISION OFFICER 803-743-6027// 
BT 
#0001 



---· 
TIME: Jo: 3 'J 

HAZARDOUS MATERIAL SPILL 
PHONE DATA SHEET 

DATE: 2-' 7-N WHO RECEIVED CALL: /Jt.t?!?f' 
PERSON REPORTING SPILL: SHOP: PHONE: 

----~-- -----
MATERIAL: 0 IL_, QUANTITY: _C/:~Al."'-~.o;.._--

SPILL LOCATION: t/¥.at u&t &d f?rurmALL 

HAS SPilJ... STOPPED? 
IS SPllL CONTAINED 
IS ANY MATERIAL GOING INTO RIVER OR DRAINS? 

RESOURCES NEEDED CALLED 
X99 HAZ. MAT. SPill TEAM YIN fjlN 

POLICE YIN YM 
X07 (PCB OR PESTICIDE SPILL TEAM YIN Yf!Y 
PORT SERVICES (WATER BORNE) {rf)N ~!N 
SHIPYARD WATCH OFFICER YIN Y!N 
INDUSTRIAL WATCH OFFICER YIN Y!N 
(NIGIIT) 

X72LABORSUPPORTAND Yl!P ~ 
HANDLING EQUIPMENT 
EMS Y/lP Yrtb 
FIRE DEPARTMENT YIN) YIB:> 
INDUSTRIAL HYGIENE Y(fJ Yi!J,> 

NAVSTA DUfY OFFICER Y(N> Y(Jl. 

NSC DlITY OFFICER Y@j Yfl§ 

QUALITY ASSURANCE LAB Y/8 Y@ 
REPAIR OFFlCBR atJN lYJN 
RESIDENT OFFICER IN CHARGE OF Y@ YJR 
CONSTRUCllON 
SAFETY (NAVAL STATION) y~ YhP 
SAFETY (SillPY ARD) ·YJW Y® 

NOTES: (D} DAY SHIFr, (B) BACKSHIFr 

C'~l06 ~'lOTIFICATION· 

NAME TIME NOTIFIED HOME PHONE 
WAYNE NEVILLE 763-9371 
GENE RORIE 

··-·~ 

PHONE 
36115 (D) 
35413 (B) 
33555 
36606 (D) 
36104 (D) 
36411 
34642(B) 
36390 (B) 

32817 (D) 
36791 (B) 

35444 
35333 
36100 (D) 
36600(D) 
35430 (B) 
35096 (B) 
32660 (B) 
32661 ffi) 
32955 
33280 
33630 

35878 
36298 
35951 

NO 
NO 
NO 

TIME 

lf2oJ 

...,. 

CEILULAR PHONE 
729-254? 

··-~··-·-·~-
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UNCLASSIFIED 

01 03 171808Z FEB 94 RR RR UUUU 

ADM IN 

NAVSHIPYD CHARLESTON SC//304// 

COMNAVBASE CHARLESTON SC//N34/N32// 

NAVSTA CHARLESTON SC//13// 

INFO CNO WASHINGTON DC//N45// 

CHINFO WASHINGTON DC//JJJ// 

SOUTHNAVFACENGCOM CHARLESTON SC//181// 

COMNAVFAc;ENGCOM ALEXANDRIA VA//181// 

COMNAVSEASYSCrn.1 WASHINGTON DC/ /OOC24// 

0481808 

COGARD NATIONAL RESPONSE CENTER WASHINGTON DC//JJJ// 

NAVY JAG ALEXANDRA VA//JAG 31// 

SOPA CHARLESTON SC 

UNCLAS //N05090// 

MSGID/GENADMIN/NAVSHIPYD CHARLESTON SC// 

SUBJ/OIL SPILL REPORT (REPORT SYMBOL OPNAV 5090-2)// 

REF/A/DOC/COMNAVBASE/15MAY92// 

AMPN/REF A IS COMNAVBASECHASINST 5090.6 (OIL AND HAZARDOUS SUBSTANCE 

CONTINGENCY PLAN)// 

RMKS/1. 171815Z FEB 94. 

2. CHARLESTON NAVAL SHIPYARD, UIC: N00191. 

3. PIERS C AND D QUAYWALL. 

MMCM(SS) Y. J. DRENTLAW, X5051 

DOCKING OFFICE 

con 0t;.h~Es, V"J/ ~ 
' / ,/ ~ 
\j 

OPEHATiot!S OFCH 

304, 106 
NRRO CHASN 



UNCLASSIFIED 

02 03 l 718Q8Z FEB 94 RR RR UUUU 

4 • APPROX ONE GAI,LON. 

5 . UNKNOh"N. 

0481808 

6. NO OPERATIONS IN PROGRESS. DISCOVERED THROUGH LIGHT FILM ON 

WATER. 

7. UNKNOWN. 

8. A. 10 FT x 10 FT -·· 
B. DARK BROWN 

c. NORTHEAST, 10 KTS 

D. N/A 

E. NO MOVEMENT 

9. A. COOPER RIVER 

B. ONE SEAGULL 

c. NONE 

10. PHONE REPORT TO NRC WAS MADE. 

A. MMCM(SS) DRENTLAW, CNSY CODE 307, REPORT NO. 222123. 

B. 17 FEB 94, 1405 LOCAL. 

11. SAMPLES WERE NOT TAKEN. 

12. SORBENTS, CAMEL, QUAYWALL AND BOOM. 

13 . SORBENTS 

14. NAVY - NAVSTA PORT SERVICES. 



UNCLASSIFIED 

OJ 03 171808Z FEB 94 RR RR UUUU 0481808 

15. NONE 

16. POC: MMCM(SS) DREl:TLAW, NAVSHIPYD CHARLESTON SC, (AV)563-5342, 

(803)743-5051.// 

! Jt Jr~ T ,p.5 S I FI E [) 



HAZARDOUS MATERIAL SPILL 
PHONE DATA SHEET 

/ 

TIME: /D: l 5 DA TE: 3 J 2/'il/ WHO RECEl~D CALL: IU A 12 "-') 

PERSON REPORTING SPILL: ~ob i.\\)4~5 SHOP:~ 1'1 PHONE: 5'1 :J ~ 
MATERIAL: AA.1 /1 he~ . QUANTITY: uAt/t !11t1&-,fit)t'l---'1 {A)4,4. t<-' 

SPILL LOCATION: ~ -e <$ ;;,,, ' "') /)I ~ !tt I{_, 

1 

HAS SPILL STOPPED? YES 
IS SPII.L CONTAINED YES 
IS ANY MATERIAL GOING INTO RIVER OR DRAINS? ~. 

WHI\~ $PILLED? fu 07/? '131 ls,L.. - b Y-l it- 0 L-1:. ~ 
/, £-1!..t ,li-11..t:t'",ni~z, (...; ti I 

RESOURCES NEEDED CALLED MONE TIME 
X99 HAZ. MAT. SPIIL TEAM YIN YIN 36115 (D) 

35413 (B) 

POU CE YIN YIN 33555 
X07 (PCB OR PESTICIDE SPILL TEAM YIN YIN 36606 (D) 

: 

36104 (D) 

PORT SERVICES (WATER BORNE) YIN YIN 36411 
SHIPYARD WATCH OFFICER YIN YIN 34642 (B) 
INDUSTRIAL WATCH OFFICER YIN YIN 36390 (B) 
(NIGH1) 

X72 LABOR SUPPORT AND YIN YIN 32817 (D) 
BANDUNG EQUIPMENT 36791 (B) 

BMS YIN YIN 35444 
FIRE DEPARTMENT YIN . YIN.· 35333 
INDUSTRIAL HYGIENE YIN YIN 36100(0) 

36600(1)) 

NAVSTA DUTY OFFICER YIN YIN 35430 (B) 
35096 (B) 

NSC DUfY OFFICER YIN YIN 32660(B)_ 
32661 (B) 

QUAUTY ASSURANCE LAB YIN YIN 32.9SS 
REPAIR OFFICER YIN YIN 33280 
RESIDENT OFFICER IN CHAR.GE OF YIN YIN 33630 
CONSTRUCl10N 
SAFETY CNAV AL STATION) YIN YIN 35878 
SAFETY (SHIPYARD) -YIN YIN 36298 

35957 

NOTES: (D) DAY SHIFf. (B) BACKSHIFI' 

C\106 NOTIFICATION· . -- - ·-NAME TIME N011FIED HOME PHONE CELLULAR PHONE 
WAYNE NEVIU..E 763-9371 729-2547 
GENE RORIE --

.--~ -~ 
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.. 
' PTTUZYUW RUCKCHB0001 1521601-UUUU--RHFJSUU. 

ZNR UULIUU 

P R 011601Z JUN Y3 

Fl'1 NAVSTA CHf.rnLESTOl'1 ~;c//13~(!j0/:l.1// 

TO COMNf:WBASE CHfH-\:LESTCJM SC/ /t-Ul/ I 

COMDFSFW~~ Fl1tm 

COMc1:;:uDESG1:;:u TWO 

INFO CNO WASHINGTON DC//OP-45// 

COMNAVSEASYSCOM WASHINGTON DC//OOC// 

COGARD NATIONAL RESPONSE CENTER WASlilNGTON DC//G-TGC-2// 

COMDT COAST GUARD WASHINGTON DC 

COGAl'.\'.D 1'1~i0 Clffll~:u:.~) r OM '..lC 

l 
NEE~:>r.:i Pu1:: r 

BT 

HIJEHL!·iL 1.:f1// 12/ / 

UNCLAS //N05~~M// 

PDC/l.)CJWNS j D. F'. /LCOF'/PR IPHl'i: 5L3 (:,L;. t ;3/ -/POl:;:T si:::1;:v J CES 

/SECPHN:803 74~-6413/ // 

l.. CNO FUR lJp .. 4~-, CH lt~FU 

....!. 1.· 1 M 

l UNCLn~;~; l F J 1.·11 

•, 



UNCLASSIFIED 

6. TRANSFER OF FUEL FROM FUEL FARM TO YARD OILER 

7. SURGE OF FUEL FROM FUEL FARM AND BURP IN FUEL LINE OH YARD OILER 

~B. <A> se FT BY 50 FT 

<BJ BLUE RAINBOW 

<C> SOUTHWEST, LIGHT BREEZE 

<D > CALM 

<EJ EBB TIDE 1 3 KTS 

03> NONE 

(C) NONE 

10. WAS MADE, REµQRl NUMBER 177557 

l ~-. 1·-~0NL 

li.:'. .. ~3 L l C v: B (-H< t<f .1 U l'I 

l-l~ .. 

l :-; .. FLEi.. 

TANK WHEN A SURGE OF FUEL PLUS A BURP IN l"HE FUEL .. L.!NE CAUSED AN 

Wf-lTER. A SL ICI< BAF: BOOl'I WAS IH PLAC:L. NO f.-lDVU·:~.[ 1 l'lf'RL·r HJ THE 

El-IV I ROMMENT .. 

1C .. PORT SERVICES rnT lCER, CODE :L-l, 1,rnv~-;TA CHi'H~L.EbTDl-.1 GC ... 1ArnNF:. 

COMMERCIAL CB0J) 743-G413, AV: 563-6413.// 

BT 

00001 

I U l·li ' ii',, . I : ' I [,-



U U N C L A S S I F I E D 

~ •• IATE 

uuuuuuuuuuuuuuu 

0 ... J.410Z JUN 93 

FM USS SEAHORSE 

TO COMNAVBASE CHARLESTON SC//34// 
NAVSHI·PID<-CHARLESroN-.SG//460// ·' · 
NAS ATLANTA GA//70// 
NAVSTA CHARLESTON SC//13// 
WPNSTA CHARLESTON SC//044// 
COMSUBLANT NORFOLK VA//44// 
COMSUBGRU SIX/ /3/ I ·-
ZEN/CQHSUBRON FOUR//J;JJ// .... 

INFO CNO WASHINGTON DC//OP-45// 
CHINFO WASHINGTON DC//JJJ// 
SOUTHNAVFACENGCOM CHARLESTON SC//181// 
COMNAVSEASYSCO~ WASHINGTON DC//OOC24// 
NEESA PORT HUENEME CA//112// 
COGARD NATIONAL RESPONSE CENTER WASHINGTON DC//JJJ// 

BT 
UN'YS //N05090// . 

l. .·~•/GENADMIN/USS SEAHORSE/013/JUN// 

su~~10IL SPILL REPORT (REPORT SYMBOL OPNAV 5090-2)// 

RMKS/l: GMT DTG SPILL OCCURRED: 071245ZJUN93. 

2. SHIP ORIGINATING SPILL: 

A. USS SEAHORSE SSN 669 05151 

3. SPILL LOCATION: 
A. CHARLESTON NAVY BASE PIER M BERTH 2A 

u 

4. AMOUNT SPILLED: 10-20 GALLONS OIL/WATER MIXTURE 50 PERCENT. 

DLVR:USS SEAHORSE(l) ••• ORIG 

~ . - - . 

~·------
t5 l__.---~-
l32~ ll:S,__.. ____ _ 

':U ;lSP._H_Cl:llR __ l_ • ...,.dJalf'll~: 
2. __ 

3-.r.__,....., 

N32(1) ..• ACT FOR COMSUBGRU SIX(9) 05090/ 1/0359 
013(1) OlD(l) 01(1) OOA(l) NSl{l) NS(l) N4{1) FILE{l) 

13(1) ... ACT FOR NAVSTA CHARLESTON SC(l) 

Ot Ji/07742/ 
CSL. ....... SVH0069 

PSN-000175 

/158 
158/21:01Z 
I 

1 SBA 0029 

/19/ 

RTD:000-000/COPIES: 

158/21:01Z 071410Z JUN 93 
USS SEAHORSE 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 



\ 
uuuuuuuuuu 
U U N C L A S S I F I E D U ,; l uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

_, .PE OF OII; SPI!>LED: OIL/WATER_ MIXTURE 1 INCLUD~NG BILGE WASTE. 

6. ~~ERATION UNDERWAY WHEN SPILL~OCCURRED: 
A. BILGE DEWATERING. 

7. SPILL CAUSE: AIR POCKET IN BILGE COLLECTING TANK CAUSED RELEASE OF 
OIL THROUGH TANK BOTTOM. 

8. SLICK DESCRIPTION AND MOVEMENT: 
A. SIZE-LENGTH AND WIDTH: 7FT X SOFT. 
B. COLOR: DULL BROWN. 
C. ON SCENE WIND-DIRECTION/SPEED: SKTS WESTERLY 
D. SEASTATE: 0 
E •. SLlC,K ;_MOVEMENT-DIRECTION/SPEE.D: "SLICK CONTAINED BETWEEN INBOARD 
AND OUTBOARD UNITS. 

9. AREAS AFFECTED: 
A. NAME OF BODY OF WATER AFFECTED: COOPER RIVER. 
B. NATURE AND ~XTENT OF DAMAGE TO PROPERTY, WILDLIFE, OR OTHER 
RESOURCES, IF ANY: NONE. 
C. AREAS OR RESOURCES THREATENED:NONE. 

10. TELEPHONIC REPORT TO NRC WAS MADE. 
~ JAME OF PERSON AND COMMAND MAKING REPORT: LCDR K. ZUMBAR, USS 

ORSE (SSN 669). 
-_;, ~TE AND TIME OF NOTIFICATION: 071357ZJUN93. 
C. C REPORT NO: 1788468. 

11. CONTAINMENT METHOD USED: 
A. SHif 'S HULL AND ADJOINING SHIP. 

12. SPILL REMOVAL METHOD USED: 
A. SORBENTS, OIL ABSORBING PADS. 

13. PARTIES PERFORMING SPILL REMOVAL: 
A. NAVY-COMNAVBASE CHARLESTON SC 

14. ASSISTANCE REQUIRED/ADDITIONAL COMMENTS:NONE. 

15. ACTIVITY CONTACT FOR ADDITIONAL INFORMATION: 
LCDR K. ZUMBAR, USN 
USS SEAHORSE SSN 669, FPO AA 34093 
DSN 563-4759/COMM 803-743~4759.// 
BT 

0 J 5/07742/ 
CSt> • .dSVH0069 

PSN OOOJ7 

/158 
l58/21:01Z 
I 

2 SBA 0029 158/21:01Z 

UUUUUUJUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 

071410Z JUN 93 
USS SEAHORSE 



-------· -·-< ··~-~------~ 
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( _ u0-.-.~·~~U·~ttNtt"C'~-LTTTAT~~S'~-$·~~I~~F~~I•~~E•TttO~•~~MT~rnnnUT 

~NIST~TIVE. MESSAGE 

PRIORITY . ' .. 
P 201830Z JUN 93 

FM USS ROBERT G BRADLEY 

TO COMNAVBASE CHARLESTON SC//N31// 
NAVSHIPYD CHARLESTON SC//460// 
COMCRUDESGRU EIGHT 
COMDESRON FOUR . . 

INFO.CNO WASHINGTON DC//OP-45// 
COMNAVSURFLANT NORFOLK VA//N434// 
COMNAVSEASYSCOM WASHINGTON DC//OOC// 
NAVY.JAG ALEXANDRIA VA//31// 
NEESA PORT HUENEME CA//112// 
SOUTHNAVFACENG€0M CHARLESTON SC//1823// 
COGARD NATIONAL RESPONSE CENTER WASHINGTON DC//JJJ// 
USS SIERRA 

arr· 
T ~\S I /05090/ I 

MS./GENADMIN/RG BRADLEY// 

SUBJ/OIL SPILL REPORT// 

RMKS/1·. 201245Z JUN 93. 

2. ROBERT G. BRADLEY FFG-49, UIC 21201. 

-/q 

3. SPILL LOCATION: CHARLESTON NAVAL BASE, PIER PAPA, lA. 

4. AMOUNT SPILLED IN GALLONS: ESTIMATE FOUR (4) GALLONS BASED ON 
THICKNESS AND DISPERSION. 

s. TYPE OF OIL SPILLED: OILY WASTE. 

DLVR:NAVSHIPYD CHARLESTON SC(6) .•• ACT 
DLVR:SOUTHNAVFACENGCOM CHARLESTON SC(S) ..• INFO 

N34(1) •.. ACT FOR COMNAVBASE CHARLEST0(6) 
J(l) 00(1) N35(1) N3(1) Nl(l) 

DISPATCHER FRI __ 

SAT-.-.-
SUN ?' -;.tFr-

DUTY CHIEF FRI ---
,~ SAT~ 

~"-" SUN~ 
19666/ 3/0083: 

RTD:000-000/COPIES: t3 -
\31-

028484/09109/ /171 
CSN:CHBH0028 171/23:22Z 

PSN-028484 / 

1 SBA 0058 171/23:22Z 201830Z JUN 93 
USS ROBER'r G BRADLEY 

~:~ 
1~ 
-~~ -



-· 
uuouuououuouoouuououuuoouuouuuuuuuuuuu 
U UNCLASSIFIED U 
uoooououooooouoouuuuuuououuououoouuuuu 

,. ).?PERATION UNDER WAY WHEN SPIIJ,. OCCURRED: NONE. 

1 • • ILL. CAUSE: OIL OBSERVED CO~lNG UNDER THE PIER MOVING IN A 
NORTHERLY•DIRECTION. RGB MOORED PAPA lA, A NORTH SIDE BERTH. 
OILY WASTE SETTLED AGAINST THE SHIP. IT'S ORIGIN UNKNOWN. 

8. SLICK DESCRIPTION AND MOVEMENT: FOUR (4) FEET BY TWENTY-FIVE 
(25) FEET, BLACK AND GREEN, WIND 121 DEGREES TRUE AT FOUR (4) 
KNOTS, SEA STATE OF 0. THE SLICK SETTLED AGAINST THE SHIP 
WHILE AT FLOOD TIDE. 

9. AREAS DAMAGED OR THREATENED: THE IMMEDIATE FOUR (4) FEET X 
TWENTY-FIVE (25) FEET AREA OF THE SPILL. 

10. TELEPHONIC REPORT TO NRC WAS MADE. OIL SPILL ASSIGNED 181456 
IDENTIFICATION NBR. 

11. SAMPLES WERE TAKEN . 
• 

12. CONTAINMENT METHOD PLANNED.OR USED: SHIP'S FORCE SURROUNDED 
SPILL WITH FIREHOSES TO PREVENT IT FROM SPREADING. 

l3. SPILL REMOVAL METHOD PLANNED OR USED: ABSORBENT SWEEPS WERE 
USED TO ABSORB OILY WASTE. 

LJ JTIES PERFORMING SPILL REMOVAL: RGB OIL SPILL CONTAINMENT 
LL USED. SHIP'S FORCE AND NAVAL BASE CHARLESTON SC PORT 
RVICES REMOVED OILY WASTE . 

. 5. ASSISTANCE REQUIRED OR ADDITIONAL COMMENTS: BASED ON 
DIRECTION OF OIL MOVEMENT, OIL APPEARED TO HAVE ORIGINATED 
DOWN RIVER AND SETTLED AGAINST RGB SHIP DURING FLOOD TIDE . 

. 6. ~CTIVITY CONTACT FOR ADDITIONAL INFORMATION: NAVAL BASE 
CHARLESTON PORT SERVICES.// 

IT 

' 109109/ 
~.:. :· H0028 

p -028484 

/171 
171/23:23Z 
I 

2 SBA 0058 171/23:22Z 201830Z JUN 93 
USS ROBERT G BRADLEY 

uuuuuuuuuuuUUUUUTJUUuuuuuuuuummuuuuuuu 
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u UNCLASSIFIED 

0 061740Z JUL 93 .. 
FM USS FAHRION 

TO COMDESRON SIX 

INFO CINCLANTFLT NORFOLK VA 
COMNAVSURFLANT NORFOLK VA 
COMNAVSURFGRU CHARLESTON SC 
NAVSTA CHARLESTON SC 
COMNAVBASE CHARLESTON SC 

BT 
UN CLAS 

MSGID/UNITSITREP/FAHRION/005/JUL// 
FLAGWORD/-/UNITSITREP// 
TIMELOC/061350ZJUL93/CHARLESTON SC/FINAL// 
GENTEXT/INCIDENT IDENTIFICATION AND DETAILS/ 

1. GMT DTG SPILL DISCOVERED: 061348Z JUL 93 

~IP ORIGINATING SPILL: USS FAHRION 

u 

3. SPILL LOCATION: VICINITY PIER NOVEMBER CHARLESTON SC 

4. AMOUNT SPILLED: TWO-THREE GALLONS 
. 

5. TYPE OF OIL SPILLED: WASTE WATER WITH OILY RESIDUE 

6. OPERATION: NOT U/W WHEN SPILL OCCURRED 

7. SPILL CAUSE: WHILE PUMPING OILY WASTE FM AMR 3 BILGES TO AUX 3 
OILY WASTE TANK UTILIZING PORTABLE PNEUMATIC PUMP, MIXTURE OF WASTE 
WATER WITH OILY RESIDUE DISCHARGED THROUGH A HOLE IN SIDE OF OILY 
WASTE TANK AIR ESCAPE ON 02 LVL. APPROX 2-3 GALLONS WASTE WATER WITH 
OILY RESIDUE SPRAYED OVER SIDE PRODUCING A LIGHT SHEEN WHICH QUICKLY 
DISPERSED. WHEN USING PORTABLE PNEUMATIC PUMP TANK LEVEL CAN NOT BE 

DLVR:COMNAVSURFGRU CHARLESTON SC(l) •.. INFO 
DLVR:USS FAHRION(l) ... ORIG 

111(1) •.. INFO FOR NAVSTA 
17(1) 14(1) 0~(1) 

CHARLESTON SC(4) 17801/ 3/000~~. --~---
l;M. ·---, 

uo8681/10592/ /187 
CSN:BSVH0028 187/22:10Z 

PSN~008681 I 

1 SBA 0035 

~JI 

RTD:000-000/COPIES: ~;:::~~~-~-~---:: 
187/22:10Z 061740Z JUL 9334--~~--.

USS FAHRrofiISPUCHER 1 ·1{11 
·~ 1,.,,1 2._ 

JUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU ~ ... ~--



uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U U N C L A S S I F I E D U 

"),_ uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

AURATELY MONITORED BY TLI. WAS'rE WATER OVERFLOW WOULD HAVE BEEN 
CONTAINED ON 02 LVL EXCEPT FOR HOLE IN AIR ESCAPE PIPING. ALERT 
WATCHSTANDING AND RAPID ACTION BY GSM2 ON 02 LVL PREVENTED FURTHER 
DISCHARGE OVER· SIDE. QUICK RESPONSE BY NAVSTA CHASN PORTSVCS 
SMALL BOATS AND SHIP'S FORCE IN PUNT QUICKLY PICKED UP OILY 
RESIDUE/SHEEN WITH ABSORBENT MATS. 

8. SLICK DESCRIPTION AND MOVEMENT: SLICK PICKED UP USING OIL SPILL 
CONTAINMENT EQUIP PROVIDED BY PORT SERVICES NAVSTA CHASN AND SHIPS 
FORCE. 

9. TELEPHONIC REPORT TO NATIONAL RESPONSE CENTER: NOT MADE 

10. SPILL REMOVAL METHOD USED: OIL ABSORPTION SHEETS. 

11. POC: LT STAPLETON DSN: 563-2176 COMM: (803) 743-2181// 

RMKS/LAST REPORT THIS INCIDENT// 
BT 

) 

) 
vl.18681/10592/ 
CSN:BSVH0028 

PSN-008681 

/187 
187/22:10Z 
I 

2 SBA 0035 l87/22:10Z 

UUUUUUUUUUUUUUUOUULUUUUUUUUUUUUUUUUUUU 

061740Z JUL 93 
USS FAHRION 



__ ..11 U!..!! . .}UUUUUUUUUUUUUUUUUUUUUUUUUUl.~~UL.:UUU 
L~ u N c L A ·~ s I G I E c: ; u 
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)· 

)· 

PTTUZYUW RUCKSGG5033 1871605-UUUU--RHFJBWW. 
ZNR UUUUU 
P 061605Z JUL 93 PSN 331903Jl~~ 
FM USS TAYLOR 
TO RHFJBTM/COMDESRON FOUR 
INFO RUCBTFA/COMNAVSURFLANT NORFOLK VA//JJJ// 
RUCBSAA/C~NCLANTFLT NORFOLK VA//CDO// 
RUCKCHB/COMN~VBASE CHARLESTON SC//N32// 
RUCKCHB/COMNAVBASE CHARLESTON SC//Nl3// 
BT 
UNCLAS //N03120// 
MSGID/UNIT SITREP/TAYLOR/008// 
FLAGWORD/-/UNITSITREP// 
TIMELOC/061420Z/INPT CHASN/FINAL// 
GENTEXT/INCIDENT IDENTIFICATION AND DETAILS/ WHILE INPORT CHARLESTON 
NAVAL BASE BERTH Z4A, CREWMEMBER REPORTED OILY WASTE BEING EMITTED 
FROM OILY WASTE TANK VENT 5-164-0-F. APPROXIMATELY 3 GALLONS OF 
OILY WASTE OVERFLOWED ONTO THE PORT SIDE MAIND~CK. SPILL WAS 
CONTAINED BY SF TO- MAIN DECK. SIMULTANEOUSLY, S/F NOTED OIL SHEEN , 
LIMITED TO lOFT BY lOFT TOTAL AND APPROX lPT IN SLIP BETWEEN PIERS 
ZULU AND MIKE. ·soURCE COULD ~OT BE DETERMINED. PORT SERVICES NOTIFIED 
AND HAS CONDUCTED CLEAN UP.// 
PAGE 02 RUCKSGG5033 UNCLAS 
RMKS/NO PRESS INTEREST LIKELY. ABLE 1G CONTlhUE PRESENT MISSION. 
MISHAP REPORT NOT REQUIRED.// 
ST 
li5033 
NNNN " \ 
DLVR:COMDESRON FOUR(l) ... ACT 
DLVR:USS TAYLOR{l) ... ORIG 
RTD:000-000/COPIES: 

~** MDU office codes that have received this message: *** 
ADM IN 
cso 
OPS 

CICO 
ENG 
SUPPO 

co 
LPO 
XO 

Page 1 

COMMO 
MDUOPR 

csc 
; NAV 

UUUUUUUl...'U~JUUL11 ·'.JGUUUUUUUUUUUUUUUUUUUU 
t;.- UN CL ~-SS I F I E~D U 
uuuuuuuuuu~u~uuuuuuuuuuuuuuuuuuuuuuu 
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U U N C L A S S I F I E D U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

R 072200Z JUL 93 

FM USS SANTA BARBARA 

TO COMNAVBASE CHARLESTON SC//N31// 
NAVSTA CHARLESTON SC//13// 
COMNAVSURFGRU CHARLESTON SC//N02L// 
SOPA CHARLESTON SC//JJJ// 
COMLOGRON TWO 

INFO CNO WASHINGTON DC//OP-45// 
COMNAVSEASYSCOM WASHINGTON DC//OOC// 
NEESA PORT HUENEME CA//112// 
COGARD NATIONAL RESPONSE CENTER WASHINGTON DC//JJJ// 
SOUTHNAVFACENGCOM CHARLESTON SC//1823// 
NAVY JAG ALEXANDRIA VA//JAG31// 
COMCRUDESGRU TWO 

BT 
UNCLAS //N05090// 

MSGID/GENADMIN/SANTA BARBARA/025/JUL// 

) /OIL SPILL REPORT (REPORT SYMBOL OPNAV 5090-2)// . 
... , RICHARDSON/LT/USS SANTA BARBARA/NAVSTA CHARLESTON/TEL:AV 564-4383 . "' -~ 

II 

RMKSll. 071818ZJUL93 

2. USS SANTA BARBARA, AE-28, 20111 

3. NAVSTA CHARLESTON SC, PIER ZULU 

4. 5 GALS 

5. DIESEL FUEL MARINE 

.... 
OISPA TCHER FRI "!"-"--

SAT~
SUNF-

OUTY CHIEF FRI ---,,.-
SAT-·&-
SUN lf!4. 

PROTECT FOR RHFJBSV 
PROTECT FOR RHFJBTI 
PROTECT FOR RHFJBTM 
DLiTR:SOUTHNAVFACENGCOM CHARLESTON SC(S) ... INFO /3 
N34(1) ... ACT FOR COMNAVBASE CHARLEST0(6) 

01(1) 00(1) N35(1) N3(l) Nl(l) 

)6/10838/ 
CSN:CHBH0146 

PSN-007246 

/188 
189/21:57Z 
I 

1 SBA 0109 

RTD:OOO 

19666/ 3/008~ ~ 
000 /COPIE~: "tit' ----

131 -

189/21:57Z 072200Z JUL 93 
USS SANTA BARBARA 

132-
133-
134_ 

'''Jl''.~'UU 1 JlJ~1uuur.;uuuuu'··Tuum;·;uu·_ruuuuuuuuuu 



-. 

~EFUELING 

·UUUUlJUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
U U N C L A S S I F I E D U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

7. VALVE MISALIGNMENT - F/0 TANK RECENTLY EMPTIED WAS MISTAKENLY 
ALIGNED FOR FILL. TANK OVERFLOWED TO FLIGHT DECK. SHIP SCUPPERS WERE 
BLOCKED. DAMAGED SCUPPER ALLOWED FUEL TO SPILL OVER ONTO BARGE. FUEL 
SPILLED FROM BARGE TO WATER. 

8. A. LENGTH 60 FT, WIDTH 60 FT. 
B. SILVERY. 
C. SOUTHEAST 1 KNOT 
D. SEA STATE 1. 

9. A. COOPER RIVER 
B. NONE 
C. NONE 

10. TELEPHONE REPORT TO NATIONAL RESPONSE CENTER WAS MADE NRC REPORT 
NR 184865 (RCVD BY PO LLOYD). 

11. SAMPLES WERE NOT TAKEN. 
TO ALLOW FOR SAMPLES. 

AMOUNT OF FUEL SPILLED WAS INSUFFICIENT 

12. WATER SPRAY. 

1 )USE OF SORBENTS ATTEMPTED, INSUFFICIENT AMOUNT OF FUEL FOR 
ENTS TO BE COMPLETELY EFFECTIVE. 

14. USS SANTA BARBARA/NAVSTA CHASN PORT SERVICES 

-

15. SPILL OF NOT MORE THAN 5 GALS VERIFIED BY MR RICE OF NAVSTA 
CHASN FUEL FARM. NOTIFIED NAVSTA CHASN PORT SERVICES, COMNAVSURFGRU 
CHASN, COMLOGRON TWO, AND NATIONAL RESPONSE CENTER. INTERNAL 
INVESTIGATION/CORRECTIVE ACTIONS IN PROGRESS. I I ··. 
BT 

)46/10838/ /188 
CSN:CHBH0146 189/21:58Z 

PSN-007246 I 

2 SBA 0109 189/21:57Z 072200Z JUL 93 
USS SANTA BARBARA 

--~ 



uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
LI U N C L A S S I F I E D U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

~uzvuw RUCKSGG2163 1901245-UUUU--RHFJBSF RHFJBSY RHFJBTH RHFJBTP 
":,JBTC. 

?.Ni=:: UULJUU 
RHFJBTM T COMDESRON FOUR 
RHFJBTP T 
~:HF.JBTQ T 
RHFJBWU T 
F:HF JVTA T 

COMSUBGRU SIX 
COOPMINERON TWO TWO 
USS SANTA BARBARA 
COMCRUDESGF:U Tl.<JO 

R 091245Z JUL 93 ZYB PSN 975591536 
FM NAVSTA CHARLESTON SC//13/00tllli/ 
TO ALL SHIPS AND AFLOAT CMOS PRESENT CHARLESTON AREA 
RUCKCHB/COMNAVBASE CHARLESTON SC//N32// 
RHFJBTP/RHFJKGA/COMSUBGRU SIXt/N32// 
RUCKCHC/NAVSHIPYD CHARLESTON SC//190/340// 
RUCLFOG/COMCOGARDGRU CHARLESTON SC;/OPS// 
RHFJBTM/COMNAVSURFGRU CHARLESTON SC/100101130// 
RUCBSAA/CINCLANTFLT NORFOLK VA/!N4422// 
RLlENJAG/NAVY JAG ALEXANDRIA VAt/JAG31// 
BT 
UNCLAS //N05090;;GROuP/SQUA0RON CDRS PROTECf ~OR UNUERWAY UNITS 
AND/OR INF'ORT UNITS RETAINING THE!~: CIJMr"l GUARD AS At=-'F-'ROPRlATE 
MSGID/GENADMINtNAVSTA CHARLESTON SC/1311 
SUBJ/OIL SPILL HARBOR INCIDENT TOTALS FOR JUNE 9311 
RMKS/1. THE FOLLOWING IS A SUMMARY O~ OIL SPILL CLEANUP REQUIR~~~N S 
PLACED ON THE NAVSTA OIL SPILL RECOVERY TEAM DURlNG TH~ MONlH uF 

1E. 
THERE WERE FOUR OIL SPILL INCIDENT DURING THE MONTH OF JUN~. 

A. THE FIRST SPILL OCCURRED ON (11 JUNE AT PIER KlLU SOUTH WHE~ 
PAGE 02 RUCKSGG2163 UNCLAS 
TEN GALLONS OF DFM SPILLED INTO THE WATER DURING THE TRANSFER OF ~u~~ 

FROM THE FUEL FARM TO A YARD OILER. THE INCIDENT OCCURRED WHEN A BURP 
IN THE FUEL LINE CAUSED IMMEDIATE SPILLAGE. DUE TO SLICK BAR ALREADY 
IN POSITION, THERE WAS NO ADVERSE EFFECTS TO THE ENVIRONMENT. THE 
SPILL WAS QUICKLY CONTAINED AND REMOVED WITH SORBENTS AND THE DIP 
3001 OIL SKIMMER. 

8. THE SECOND SPILL OCCURRED ON 07 JUNE AT PIER MIKE WHEN A SHIP 
SPILLED APPROXIMATELY 10-20 GALLONS OF OILY/WATER MIXTURE FROM A 
BILGE COLLECTING TANK WHILE CONDUCTING BILGE DEWATERING OPERATIONS. 
AN AIF; F'OD<ET HAD FORMEJ2 IN THE BILGE COLLECTING TAN~< CAUSING A 
RELEASE OF OIL THROUGH THE TANK'S BOTTOM. SPILL WAS CONTAINED BY T~E 

SHIP'S HULL AND AN ADJOINING SHIP. SPILL REMOVAL WAS BY SORBENT 
f=·ADS. 

C. THE THIRD SPILL OCCURRED ON 20 JUNE AT PIER PAPA ONE ALFA 
WHEN AN ESTIMATED FOUR GALLONS OF OILY WASTE SPILLED DURING AN 
UNDERWAY OPERATION. EXACT ORIGIN IS UNKNOWN~ BUT SPILL WAS OBSERVE0 
TRAVELING OUT FROM UNDERNEATH THE PIER MOVING IN A NORTHERLY 
DIRECTION AND COLLECTING ON THE SIDE OF A MOORED SHIP. SP[LL WAS 
CONTAINED BY THE SHIP'S HULL ANO WATER PRESSURE FROM HOSES. S~lLL 

WAS REMOVED BY SORBE~fS. 
PAGE 03 RUCK~GG i63 UNCLAS 

::;·~ l / 1 t~I ,,•:i / 1 J.'IU l 1 ......,'I I . '\ .. 

_,,,~: F'[n:::H l :_,(l() 

'Y·Jl"'A TCHE 1 • 
~;J ____ I I_ .. _ _. , '•. _.·_._!U 

1 
'; !_ i __ 1 ·-'I - ; i I_ ; 



UNCLASSIFIED 

~TUZYUW RUCKCHCOOOl 1931356-UUUU-~RUCKSUU. 

ZNR UUUUU 

R 121356Z JUL 93 ZYB 

FM NAVSHIPYD CHARLESTON SC//304// 

TO COMNAVBASE CHARLESTON SC//N34// 

NAVSHIPYO CHARLESTON SC//106// 

NAVSTA CHARLESTON SC//13// 

INFO CNO WASHINGTON DC//N45// 

CHINFO WASHINGTON DC//JJJ// 

SOUTHNAVFACENGCOM CHARLESTON SC//181// 

COMNAVFACENGCOM ALEXANDRIA VA//lBl// 

r-r.tNAVSEASYSCOM WASHINGTON DC//OOC24// 

, . t;ESA PORT HUENEME CA// 112 / / 

)GARD NATIONAL RESPONSE CENTER WASHINGTON DC//JJJ// 

BT 

UNCLAS //N05090// 

MSGID/GENAOMIN/NAVSHIPYD CHARLESTON SC// 

SUBJ/OIL SPILL REPORT (REPORT SYMBOL OPNAV 5090-2)// 

RMKS/l. 101510Z JUL 93. 

2. CHARLESTON NAVAL SHIPYARD, UIC: N00191. 

3. SPILL LOCATJG:J: CHARLESTON SC; PIER GOLF SOUTH; MARAD SHIP CAPE 

ALAVA. 

4. AMOUNT SPILLED: 2 GALLONS. 

5. TYPE OF OIL SPILLED: BLACK FUEL OIL FO~ MERCHANT SHIP. 

6. OPERATIONS UNDERWAY WHEN SPILL OCCURRED: INTERNAL TRANSFER OF 

l"tJEL DURING DOCK TRIALS • 

I. PHINCIPLE SPILL CAUSE: EQUIPMENT FAILURE - A lUSER CAJJ ON nm 

UiJCLASS IFIED 



UNCLASSIFIED 

,...BD SIDE WAS LOOSE AND LEAKED DURING OIL TRANSFER. 

8. A. SIZE; 150 FT X 100 FT. 

B. COLOR: DULL BROWN. 

C. ON-SCENE WIND DIRECTION/SPEED: ZERO. 

D. N/A 

E. SLICK MOVEMENT: CONTAINED. 

9. A. COOPER RIVER 

B. EXTENT OF DAMAGE: NONE. 

C. AREAS THREATENED: CONTAINED. 
~#) 

10. PHONE REPORT TO NRC WAS;( REPORT NO. 185450. 

A. PERSON MAKING REPORT: LCDR C. D. HANSON, NAVSH!P;{D 

C"!lARLESTON. 

B. DATE AND TIME: 1255, 10 JUL 93. 

l. CONTAINMENT METHOD: BOOM AND SHIP'S HULL. 

Q.2. SPILL REMOVAL METHOD: SORBENTS AND DIP 3001 SKIMMER. 

13. NAVY - NAVSTA PORT SERVICES. 

14. 
Jl'J" J J11/thl1. C C>,,,.Ml/£rvJ"5 : 

ltSSIS'l'ANCE REQUIREq/. CLEANUP COMPLETED 1255, 10 JUL 93. 

15. POC: LT R. L. JOHNSON, NAVSHIPYD CHARLESTON SC, (AV) 563-5051, 

{803) 743-5051.// 

BT 

iOOOl 

NNNN 



uuuuuuuuuuu - -
U U N C L A S S I F I E D U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

:U. .• STRATIVE 

~OUT I NE 

MESSAGE 

:l 121356Z JUL 93 

F'M NAVSHIPYD CHARLESTON SC//304// 

ro COMNAVBASE CHARLESTON SC//N34// 
iAVSHIPYD CHARLESTON SC//106// 
~AVSTA CHARLESTON SC//13// 

INFO CNO WASHINGTON DC//N45// 
:HINFO WASHINGTON DC//JJJ// 
sOUTHNAVFACENGCOM CHARLESTON SC//181// 
:OMNAVFACENGCOM ALEXANDRIA VA//181// 
:OMNAVSEASYSCOM WASHINGTON DC//OOC24// 
fEESA PORT HUENEME CA//112// 
:OGARD NATIONAL RESPONSE CENTER WASHINGTON DC//JJJ// 

3T 
JNCLAS //N05090// 

~~~1/GENADMIN/NAVSHIPYD CHARLESTON/SC// 

_ ~IL SPILL REPORT (REPORT SYMBOL OPNAV 5090-2)// 

'Ua:S/1. 101510Z JUL 93. 

~. CHARLESTON NAVAL SHIPYARD, UIC: N00191. 

3. ~PILL LOCATION: CHARLESTON SC; PIER GOLF SOUTH; MARAD SHIP CAPE 
\LAVA. 

: L AMOUNT SPILLED: 2 GALLONS. 

• >. TYPE OF OIL SPILLED: BLACK FUEL OIL FOR ~RCHANT SHIP. 

' 5. OPERATIONS UNDERWAY WHEN SPILL OCCUR.RED: INTERNAL TRANSFER OF 
~UEL DURING DOCK TRIALS. 

1. PRINCIPLE SPILL CAUSE: EQUIPMENT FAILURE - A RISER CAP ON FWD 
>TBD SIDE WAS LOOSE AND LEAKED DURING OIL TRANSFER. 

L3(1) ... ACT FOR NAVSTA CHARLESTON SC(l) 

I ~u1 /11280/ /193 1 SBA 0043 

I 
-SN:BSVH0075 193/21:00Z 

PSN 002807 I 

/19/ 

RTD:000-000/COPIES: 

193/21:00Z 121356Z JUL 93 
NAVSHI?YD CHARLESTON SC 

, 



- .· 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U U N C L A S S I F l E D U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu .A. 

B. 
c. 
o. 
E. 

SIZE: 150 FT X 100 FT. 
COLOR: DULL BROWN. 
ON-SCENE WIND DIRECTION/SPEED: 
N/A 
SLICK MOVEMENT: CONTAINED. 

9. A. COOPER RIVER 
B. EXTENT OF DAMAGE: NONE. 
C. AREAS THREATENED: CONTAINED. 

ZERO. 

10. PHONE REPORT TO NRC WAS MADE: REPORT NO. 185450. 
A. PERSON MA.KING REPORT: LCDR C. D. HANSON, NAVSHIPYD 

CHARLESTON. 
B. DATE AND TIME: 1255, 10 JUL 93. 

11. CONTAINMENT METHOD: BOOM AND SHIP'S HULL. 

12. SPILL REMOVAL METHOD: SORBENTS AND DIP 3001 SKIMMER. 

13. NAVY - NAVSTA PORT SERVICES. 

14. ADDITIONAL COMMENTS: CLEANUP COMPLETED 1255 1 10 JUL 93. 

.. 

): POC: LT R. L. JOHNSON, NAVSHIPYD CHARLESTON SC, 
.. 3) 743-5051. // 

(AV) 563 5051, 

l07/l1280/ 
CSN:BSVH0075 

PSN 002807 

/193 
193/2l:OOZ 
I 

lJiJUUJl:UUU 

2 SBA 0043 193/21:00Z 121356Z JUL 93 
NAVSHIPYD CHARLESTON SC 

UUUUUU\JUUUL;C,JUUC -'JUUUUJUIJ 

" 



UNCLASSIFIED 

'TUZYUW RUCKCHCOOOl 1961635-UUUU--RUCKSUU. 

ZNR UUUUU 

R 151635Z JUL 93 ZYB 

FM NAVSHIPYD CHARLESTON SC//304// 

INFO CNO WASHINGTON DC//N45// 

CHINFO WASHINGTON DC//JJJ// 

SOUTHNAVFACENGCOM CHARLESTON SC//181// 

COMNAVFACENGCOM ALEXANDRIA VA//181// 

COMNAVSEASYSCOM WASHINGTON DC//OOC24// 

NEESA PORT HUENEME CA//112// 

)GARD NATIONAL RESPONSE CENTER WASHINGTON DC//JJJ// 

BT 

UNCLAS //N05090// 

MSGIO/GENADMIN/NAVSHIPYD CHARLESTON/SC// 

SUBJ/OIL SPILL REPORT (REPORT SYMBOL OPNAV 5090-2)// 

RMKS/l. 151315Z JUL 93. 

2. CHARLESTON NAVAL SHIPYARD, UIC: N00191. 

3. SPILL LOCATION: CHARLESTON SC; PIER GOLF SOUTH; MARAO SHIP CAPE 

ALAVA. 

4. AMOUNT SPILLED: 15-20 GALLONS. 

5. TYPE OF OIL SPILLED: OIL/WATER MIXTURE 60% OIL. 

6. OPERATIONS UNDERWAY WHEN SPILL OCCURRED: BILGE DEWATERING DURING 

DOCK TRIALS. 

PRINCIPLE SPILL CAUSE: STRUCTURAL FAILURE - YSR-32 HULL WELD 

UNCLASSIFIED 



UNCLASSIFIED 

M SPLIT. BILGE OEWATERING WAS IN PROGRESS. 

8. A. SIZE: 50 FT X 150 FT. 

B. COLOR: BRIGHT COLOR BANDS. 

C. ON-SCENE WIND DIRECTION/SPEED: SOUTH 5-10. 

D. N/A 

E. SLICK MOVEMENT: CONTAINED. 

9 . A. . COOPER RIVER 

B. EXTENT OF DAMAGE: NONE. 
·-· ""--,. .. 

C. AREAS. THREATENED: ·coNTAINED .. 

10. PHONE REPORT TO NRC WAS MADE: REPORT NO. 186480. 

A. PERSON MAKING REPORT: LT R. L. JOHNSON, NAVSHIPYD 

CHARLESTON .. 

B. DATE AND TIME: 1201, 15 JUL 93 . 

. CONTAINMENT METHOD: BOOM, DC WEDGES IN WELD SEAM. 

12. SPILL REMOVAL METHOD: SORBENTS AND OIL BOOM. 

13. NAVY - NAVSTA PORT SERVICES. 

14. ADDITIONAL COMMENTS: YSR PUMPED OFF AT 1040, SPILL STOPPED. 

YSR WILL BE WELD REPAIRED .. 

15. POC: LT R. L. JOHNSON, NAVSHIPYD CHARLESTON SC, (AV} 563-5051, 

(803) 743-5051.// 

BT 

#0001 

NNNN 





INFO CNO WASHINGTON DC//N45// 

CHINFO WASHINGTON DC//JJJ// 

SOUTHNAVFACENGCOM CHARLESTON SC//181// 

· COMNAVFACENGCOM ALEXANDRIA VA//181// 

COMNAVSEASYSCOM WASHINGTON DC//OOC24// 

NEESA PORT HUENEME CA//112// 

COGARD NATIONAL RESPONSE CENTER WASHINGTON DC//JJJ// 

BT 

UNCLAS //N05090// 

MSGID/GENADMIN/NAVSHIPYD CHARLESTON/SC// 

SUBJ/OIL SPILL REPORT (REPORT SYMBOL OPNAV 5090-2)// 

RMKS/1. 151315Z JUL 93. 

2. CHARLESTON NAVAL SHIPYARD, UIC: N00191. 

3. SPILL LOCATION! CHARLESTON sci PIER GOLF SOUTH1 MARAD SHIP CAPE 

ALAVA. 

4. AMOUNT SPILLED: 15-20 GALLONS. 

5. TYPE OF OIL SPILLED: OIL/WATER MIXTURE 60t OIL, 

6. OPERATIONS UNDERWAY WHEN SPILL OCCURRED: BILGE OEWATERJ:NG DURING 

DOCK TRIALS. 

7. PRINCIPLE SPILL CA~~ STRUCTURAL FAILURE - .~SR-32 HULL WELD( 
l UNCLASSIFIED 



SEAM SPLIT. lUI4E DEWATERING WAS IN PROGRESS, 
• 

a. A. sizE: 50 PT x 150 FT. 
B. COLOR: BRIGHT COLOR BANDS. 

C. ON-SCENE WIND DIRECTION/SPEED: SOUTH 5-lO. 

D, N/A 

E. SLICK MOVEMENT: CONTAINED. 

9, A. COOPER RIVER 

B, BX'rBNT OF DAMAGE! NONE. 

c'." ·mAS· THREATENED: CONTAINED •. 

lO. PHONE REPORT TO NRC WAS MADE: REPORT NO. 186480, 

A. PERSON MAKING REPORT: LT R. L. JOHNSON, NAVSHIPYD 

CHARLESTON. 

B. DATE AND TIME: 1201, 15 JUL 93. 

ll. CONTAINMENT METHOD: BOOM, DC WEDGES IN WELD SEAM. 

12. SPILL REMOVAL METHOD: SORBENTS AND OIL BOOM. 

13, NAVY - NAVSTA PORT SERVICES. 

14. ADDITIONAL COMMENTS: YSR PUMPED OFF AT 1040, SPILL STOPPED. 

YSR WILL BE WELD REPAIRED. 

15. POC: LT R. L. JOHNSON, NAVSHIPYD CHARLESTON SC, (AV} 563-5051, 

(803) 743-5051.// 

BT 

10001 

NNNN 41111 ,. 



11 ,,;'
1

11_ ~. uuuuuuuuuuuuuu uuuu 
U U N C L A S S I F I E D U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

~ISTRATIVE MESSAGE 

PRIORITY 

P 301930Z JUL;93 ZYB PSN 493112J20 

FM USS TAYLOR 

TO COMNAVBASE CHARLESTON SC//N34// 
NAVSHIPYD CHARLESTON SC//460// 
NAS ATLANTA GA//70// 
NAVSTA CHARLESTON SC//13// 
WPNSTA CHARLESTON SC//044// 
COMDESRON FOUR 

INFO CNO WASHINGTON DC//OP-45// 
CHINFO WASHINGTON DC//JJJ// 
SOUTHNAVFACENGCOM CHARLESTON SC//181// 
COMNAVFACENGCOM ALEXANDRIA VA//181// 
COMNAVSEASYSCOM WASHINGTON DC//OOC24// . . 
NEESA PORT HUENEME CA//112// 
COGARD NATIONAL RESPONSE CENTER WASHINGTON DC//JJJ// 

BT 
~S //N05090// 

~/GENADMIN/TAYLOR/-/JUL// 

SUBJ/OIL SPILL REPORT// 

REF/A/DOC/COMNAVBASECHASN/15MAY92// 

AMPN/COMNAVBASECHASNINST 5090.6// 

RMKS/1. 301420ZJUL93 

2. USS TAYLOR, FFG-50, V21231 

3. PIER ZULU, BERTH 4A, CHARLESTON NAVAL STATION 

4. 50 GAL 

DLVR:COMDESRON FOUR(l) ... ACT 
DLVR:USS TAYLOR(l) ... ORIG 

13(1) ... ACT FOR NAVSTA CHARLESTON SC(l) /19/ 

. . 
t • • .. , 
. 
~-l~~ 

DISPATCHER f=Ri ~ 
SAT 
su:; 

WT'<. CHlEF FRI ~ 
SAT 
§UN 

1111. 
..,60/01580/ 

._,:;/ BSVH0009 
PSN~031760 

RTD:000-000/COPIES: ', 131-
132--c;; 
133~ 

134--
/211 

212/00:33Z 
I 

1 SBA 0009 212/00~Z 

UUUUUUUUUUUUUUUUUUUUUUUU\JUUUUUUUUUUUUU 
rJ U N C L A S S I F - E i1 lJ 
lil.'UlJUUJ\jUUUUUUUUUUUUUIJlJ:J'. 'JU UT.F JUUUUi1UlJ 

301930Z JUL 93 
USS TAYLOR 



... 
J 

(· I"\ 
\ ·

1 uuuuu:uuuuuuuuuuuuuuuuuuud._IUuuuuuuuuuu 
U U N C L A S S I F I E D U 

• uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

")oFM 
b.. FUELING 

7. SPILL CAUSED BY FAULTY TLI. WHEN TLI INDICATED 85 PERCENT FULL, 
PRESSURE WAS.REDUCED TO MINIMUM TO PREVENT OVERFILLING. REPORT WAS 
RECEIVED OF FUEL COMING OUT OF OVERBOARD OVERFLOW AND PUMPING WAS 
SECURED IMMEDIATELY. SOUNDINGS SHOWED THE TANK TO BE AT 100 PERCENT 
WHEN THE TLI SHOWED 85 PERCENT. TLI HAS BEEN CALIBRATED WITHIN LAST 
TWO WEEKS. TLI NOW LISTED AS OOC. 

8. SLICK WAS APPROX 100 SQ YDS, FAINT IN COLOR, AND MOVING 
DOWNSTREAM WITH THE CURRENT. 

9. SPILL OCCURED ON COOPER RIVER. 

10. TELEPHONIC REPORT WAS MADE TO NATIONAL RESPONSE CENTER. REPORT 
MADE BY LTJG JOHN STEPHERSON OF USS TAYLOR AT 301445ZJUL93. 

11. CONTAINMENT PROCEDURES INCLUDED WATER SPRAY FROM FORE AND AFT AND 
THE EMPLOYMEN'F.OF AN ABSORPTIVE BOOM ATTACHED TO THE SHIP'S HULL. 

12. SPILL WAS REMOVED BY OIL ABSORBING PADS. 

13. SPILL REMOVAL CONDUCTED BY NAVAL BASE PORT SERVICES. 

'":>NO ASSISTANCE REQUIRED. 

15. LT BLACK, CHIEF ENGINEER, (AV) 563 5454, (COMMERCIAL} (803) 
743-5454.// 
BT 

1 60/01580/ 
BSVH0009 

PSN-031760 

/211 
212/00:33Z 
I 

2 SBA 0009 212/00:33Z 

""' uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U ' ; N l . !c S S T F' ! E D U 
UliUUU uuuu UUUl.JUUll u u u lJ uuuu:J l Ju u u uuuu IJ u \JU u 

301930Z JUL 93 
USS TAYIDR 



5090 
Ser 106.25/1070 

MEMORANDUM 

From: Code 106.25 
To: Code 106.2 

Subj: ENVIRONMENTAL INCIDENT REPORT #93-006 

1. Nature of incident: Sewage overflow at manhole, 
resulting from a cloged line. 

2. Location of incident: 13th Street and River Road 

3. When notified: Date: 31 Jul 93 Time: 0810 

4- Notified by: Chief of' the watch 

5. Immediate action taken: The Battery Shop and other 
surrounding buildings connected to that particular sewer line 
were requested to discontinue sewer release until the problem 
could be resolved. Environmental was requested to come in, ~ 
due to the uncertainty of the amount of sewage released on 
the ground and into the river. After Code 106 surveyed the 
area and talking with Public Works, it was determined that 
mostly water had been released on the ground and that very 
little of that, if any, actually went into the river. 

6. Follow up action taken or planned: No follow-up action 
planned, due to the inability to determine what caused the 
problem. 

Copy to: 
106 
106.2 
999 
106.2DF 
SUBRON FOUR 

GENE RORIE 

-



UNCLASSIFIED 

' " . 
~uzvuw RUCl<~CHB0003 2151002-UUUU--RHFJSUU. 

' "uuuu 

R 031002Z AUG 93 

1 NAVSTA CHARLESTON SC//13/00/11// 

l COMNAVBASE CHARLESTON SC//N31// 

JMDESRON FOUR 

JMCRUDESGRU TWO 

~FD CNO WASHINGTON DC//OP-45// 

lMNAVSEASYSCOM WASHINGTON DC//OOC// 

~VY JAG ALEXANDRIA VA//JAG 31// 

JMNAVSURFLANT CHARLESTON SC//N02L// 

JMNAVSURFGRU CHARLESTON SC//N025/N02L// 

lMDT COAST GUARD WASHINGTON DC 

~~ ADMIN CHARLESTON SC//N322// 

ttrlNAVFACENGCOM CHARLESTON SC//044// 

lGARD MSO CHARLESTON SC 

:ESA PORT HUENEME CA//12// 

ICLAS I /N05090/ I 

~ID/GENADMIN/NAVSTA CHARLESTON SC/013// 

rnJ/OIL SPILL REPORT <REPORT SYMBOL OPNAV 5090)// 

·C/DOWNS, B. R. /LCDR/PRIPHN:563-6413/-/PORT SERVICES 

;ECPHN:803-743-6413/-// 

KS/ 

CNO FOR OP-45 AND CHINFO 

010600Z AUG 93, NAVSTA CHARLESTON SC 

~ ~OPER RIVER, NOVEMBER SOUTH 

UNCLASSIFIED 



' - . 
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P--1. 041033Z AUG 93 .· 

FM NAVSTA CHARLESTON SC//13/00/11// 

TO COMNAVBASE CHARLESTON SC//N31// 
COMDESRON FOUR 
COMCRUDESGRU TWO 

INFO CNO WASHINGTON DC//OP-45// 
COMNAVSEASYSCOM WASHINGTON DC//OOC// 
NAVY JAG ALEXANDRIA VA//JAG 31// 
COMNAVSURFLANT CHARLESTON SC//N02L// 
COMNAVSURFGRU CHARLESTON SC//N02S/N02L// 
COMDT COAST GUARD WASHINGTON DC 
SOPA ADMIN CHARLESTON SC//N322// 
SOUTHNAVFACENGCOM CHARLESTON SC//044// 
COGARD MSO CHARLESTON SC 
NEESA PORT HUENEME CA//12// 

• 

BT 
UNCLAS //N05090// 

MSGID/GENADMIN/NAVSTA CHARLESTON SC/013// 

J/OIL SPILL REPORT (REPORT SYMBOL OPNAV 5090)// 
Pl'.tllPooWNS, B. R. /LCDR/PRIPHN:563-6413/-/PORT SERVICES 
/SECPHN:803-743-6413/-// 

RMKS/ 

1. CNO FOR OP-45 AND CHINFO 

2. 031000Z AUG 93, NAVSTA CHARLESTON SC 

3. COOPER RIVER, SIERRA/TANGO QUAYWALL 

4. 15 GALLONS 

5. WASTE OIL 

6. PUMPING FROM BARGE TO BARGE 

7. TANK SUCTION VALVE PACKING GLAND FAILED, CAUSING WASTE OIL TO 
LEAK INTO THE WATER. 

8 . (A} 7 5 FT BY 10 0 FT 
(B) BRIGHT COLOR BANDS 
(C) SGUTHER~Y, 2 ~TS 

~ /01964/ /216 1 SBA 0096 
~u4J41033ZA 217/22:10Z 

V0013611652 I 

217/22~09Z 041033Z AUG 
NAVSTA CHARLESTON 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
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~ (D) CALM 
~ (E) ·sLACK TIDE, LESS THAN ONE KNOT 

9. (A) COOPER RIVER 
(B) NONE 
(C) NONE. 

.· 

10. WAS MADE, REPORT NUMBER 190363 

11. SAMPLES WERE NOT TAKEN 

12. NO CONTAINMENT DUE TO SLACK TIDE 

13. DIP 3001 SKIM:MER, SORBENTS 

14. NAVAL STATION PORT SERVICES PERSONNEL 

) 

15. A LOOSE PACKING GLAND ON WASTE OIL BARGE FAILED ALLOWING FLUID 
TO LEAK THROUGH SUCTION VALVE. ALL OILY WASTE REMOVED FROM RIVER 
CAUSING NO ENVIRONMENTAL DAMAGE . .. 

16. PORT SERVICES OFFICER, CODE 13, NAVSTA CHARLESTON SC. 1 PHONE 
COMMERCIAL (803) 743-6413, AV: 563-6413.// 

BT 

) 

) /01964/ 
-· :041033ZA 
V0013611652 

/216 
217/22:10Z 
I 

2 SBA 0096 217/22:09Z 041033Z AUG 93 
~AVSTA CHARLESTON SC 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
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~ )INE 

R 060215Z AUG 93 PSN 530248J22 ~ 

FM USS SAND LhNCE 

TO COMNAVBASE CHARLESTON SC//N31// 
NAVSTA CHARLESTON SC//13/00/11// 
COMSUBRON FOUR//00//30// 

INFO CNO WASHINGTON DC//OP-45// 

uuuuuuuuuuuuuuuuuuu 

CHINFO WASHINGTON DC//JJJ// 
SOUTHNAVFACENGCOM CHARLESTON SC//181// 
COMNAVFACENGCOM ALEXANDRIA VA//181// 
COMNAVSEASYSCOM WASHINGTON DC//OOC24// 
NEESA PORT HUENEME CA//112// 
COGARD MSO CHARLESTON SC//JJJ// 
SOPA ADMIN CHARLESTON SC//N322// 
NAVY JAG ALEXANDRIA VA//JAG 31// 
COMNAVSURFLANT-NORFOLK VA//N022// 
COMNAVSURFGRU CHARLESTON SC//N025/N021// 
COGARD NATIONAL RESPONSE CENTER WASHINGTON DC//JJJ// 

~S //N05090// 

MmtD/GENADMIN/SAND LANCE// 

SUBJ/OIL SPILL REPORT (REPORT SYMBOL OPNAV 5090)// 

RMKS/. 

1. 032130Z AUG 93 

2. USS SAND LANCE (SSN-660) 

3. NAVAL STATION CHARLESTON SC, PIER NOVEMBER SOUTH 

4. 30 GALLONS 

5. BILGE WASTE 

DLVR:COMNAVSURFGRU CHARLESTON SC(l) •.. INFO 

13(1) .•. ACT FOR NAVSTA CHARLESTON SC(3) 
11(1) 00(1) 

/19/ 

-, 

~ RTD:OOO 000/COPIES: 

rJ2411020121 121 a 
CSN:BSVH0076 218/20:30Z 

PSN-008241 I 

1 SBA 0071 218/20 :"90Z 

UUUU'JUUUlJt:UUUCUUDUUUUUUTJUUUUU( 1lJCUUUUUU 
U U N C L A S S I F 1 E Ll U 
1lr nrrn 11llllIJII1111 J!Tl j lH HHHJI J[Ji JI J[ !Ill Tl mrn JI !IJTJIJ!Jl HIT J 

060215Z AUG 93 
USS SAND LANCE 

--
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..JrLGE·DEWATERING TO WASTE OIL COLLECTION TANK 

7. MALFUNCTION OF WASTE OIL COLLECTION TANK LEVEL GAGE RESULTED IN 
OVERFILLING TANK • . , 
8. A. 15FT BY 15FT 

B. DARK BROWN/BLACK 
C. NORTHERLY/5 6 KTS 
D., "CALM 
E. FLOOD CURRENT, LESS THAN 0.5 KTS. 

9. A. COOPER RIVER 
B. NONE 
C. NONE 

10. WAS MADE, REPORT NUMBER 190502 
A. LT J.D. GORDON, SDO, USS SAND LANCE 
B. 032100Z AUG 93 

11. SHIP'S HUL~, BOOM 

12. DIP 3001 SKIMMER, SORBENTS 

13. NAVAL STATION PORT SERVICES PERSONNEL 

~O ASSISTANCE REQUIRED. CLEAN-UP COMPLETE. 

15. OPERATIONS OFFICER, LT GORDON, DSN 563-3268, COMM (803)743-3268// 
BT 

( ~l/02072/ 
C..:. ... ~SVH0076 

PSN-008241 

/218 
218/20:30Z 
I 

2 SBA 0071 218/20:30Z 

uuuuuu~ruuuuuuuuuuuuuuueuuuuuuuuuuuuuuu 
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060215Z AUG 93 
USS SAND LANCE 
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Lzyuw RUCLE000860 2361600-uuuu--RULYsuu. 

·1.:tllf uuuuu 
R 241600Z AUG 93 
FM USS ORTOLAN 
'l'O COMNAVBASE CHARLESTON SC//N34// 
NAVSBIPYD CHARLESTON SC//460// 
INFO CNO WASHINGTON TX:.//N45// 
COMNAVSEASYSCOM WASHINGTON DC//OOC// 
NEESA PORT HUENEME CA//112// 
COGARD NATIONAL RESPONSE CENTER WASHINGTON DC//JJJ// 
SOUTHNAVFACENGCOM CHARLESTON SC//1823// 
COMSUBRON FOUR 
BT 
UNCLAS //N05090// 
MSGID/GENADMIN/ORTOLAN// 
SUBJ/OIL SPILL REPORT (REPORT SYMBOL OPNAV 5090-2)// 
POC/B.G.CLARK/CDR/-/-/TEL:DSN 563-3897/TEL:COMM 803-743-3897// 
RMKS/1. DTG SPILL OCCURED: 241420Z AUG 93 

.,. . 

2. ACTIVITY ORIGINATING RELEASE: USS ORTOLAN (ASR-22), UIC 20144. 
3. SPILL LOCA~ION: CHARLESTON NAVAL STATION PIER .. ROMEO" 
4. AMOUNT SPILLED: 03 GALLONS 
5. TYPE OF OIL SPILLED: HYDRAULIC 
6. OPERATIONS WHEN SPILL OCCURRED: BRIDGE CRANE OPERATIONS 
7. SPILL CAUSE: RUPTURE OF A HYDRAULIC CROSS CONNECT FITTING. 
,,....~LICK DESCRIPTION AND MOVEMENT: SIZE 15 FT BY 20 FT, COLOR 

ARELY VISIBLE, ON SCENE WIND 3 MPH, SLICK MOVEMENT WAS 
ONTAINED BETWEEN HULLS OF SHIP. 

9. AREA AFFECTED: COOPER RIVER BETWEEN SHIPS HULLS 
10. PHONE REPORT TO NRC WAS MADE: REPORT NO. 194-308 
11. SAMPLES WERE NOT TAKEN BY SHIPS FORCE. 
12. ~PILL REMOVAL METHOD USED: SORBENTS 
13. PARTIES PERFORMING SPILL REMOVAL: SHIPS FORCE 
14. ASSISTANCE REQUIRED/ADDITIONAL COMMENTS: NO ASSISTANCE WAS 

REQUIRED.// 
BT 
#0860 

NNNN 

UNCLASSIFIED 
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~NISTRATIVE MESSAGE 

PRIORITY 

P R 272300Z SEP 93 ZYB PSN 824B21J25 

FM FISC CHARLESTON SC //700// 

TO COMDT COGARD WASHINGTON DC//JJJ// 
COMNAVBASE CHARLESTON SC//JJJ// 

INFO CNO WASHINGTON DC//JJJ// 
COMNAVSUPSYSCOM WASHINGTON DC//JJJ// 
NAVPETOFF ALEXANDRIA VA//JJJ// 
COMNAVFACENGCOM ALEXANDRIA VA//JJJ// 
NEESA PORT HUENEME CA//JJJ// 
EPA REGION IV ATLANTA GA//JJJ// 
NAVSTA CHARLESTON SC//JJJ// 
USS SANTA BARBARA 

BT 
UNCLAS //N03100// 

HSGID/GENADMIN/FISC CHARLESTON/700// 

~/OIL SPILL REPORT// 

RMKS/l. SPILL TIME/LOC: 272015Z SEP 93 
FISC CHARLESTON SC N00612 

2. SPILL IDENTIFICATION 

A. N/A 
B. N/A 
C. SPILL LOCATION: PIER ZULU NAVSTA CHARLESTON SC 

\.~ 

. (~i<l'CHER l.~ 
D. AMOUNT SPILLED: 20 PLUS GALLONS 
E. TYPE OF SPILL: DIESEL FUEL MARINE (DFM) 
F. OPERATION UNDERWAY WHEN SPILL OCCURRED: FUELING 
G. SPILL CAUSE: STRUCTURAL FAILURE 
H. SLICK DESCRIPTION AND MOVEMENT: LIGHT SHEEN OF 
UNDERNEATH PIER. SOME MOVEMENT OUT FROM UNDER PIER 

USS SANTA BARBARA 

FUEL TRAPPED 
WHEN AT LOW TIDE 

2._ 
~ 

er~?:: 

I 
l-

D~SS SANTA BARBARA(l) ... INFO~ 

13(1) ... IN~R NAVSTA CHARLE~N SC(7) 
t'85{1) 18(1) -r6{1) 111(1) 08(1) 00(1) 

18241/ 3/0123 l_;_ .. 

1078/07058/ 
CSN:BSVH0023 

PSN-004078 

RTD:000-0U0/C0¥IES: 

/270 
271/10:59Z 

1 SBA 0023 271/10:59Z 272300Z SEP 93 
FISC CHARLESTON SC 

I 
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AND LOWER PART OF PIER CLEARS WATER. PIER IS SHELTERED AND WATER IS 
CALM. 
I. AREAS THREATENED OR DAMAGED: NONE 
J. TELEPHONIC REPORT TO NRC WAS MADE TO PETTY OFFICER MAUDLIN. CASE 
FILE NUMBER 199786 WAS ASSIGNED. 
K. SAMPLES WERE NOT TAKEN. . 
L. CONTAINMENT METHOD PLANNED/USED: CONTAINMENT BOOM HAS BEEN 
PLACED AROUND ACCESSIBLE AREAS SOUTH OF PIER ZULU. THE HULL OF THE 
USS SANTA BARBARA PROVIDES CONTAINMENT TO THE NORTH OF PIER ZULU. 
M. SPILL REMOVAL METHOD PLANNED/USED: SORBENT PADS ARE BEING 
UTILIZED WITHIN.THE PIER STRUCTURE. 
N. PARTIES PERFORMING SPILL REMOVAL: FISC CHARLESTON FUEL 
DEPARTMENT AND NAVSTA CHARLESTON PORT SERVICES PERSONNEL 

3. REMARKS: SPILL OCCURRED DUE TO THE RUPTURE OF AN EXPANSION JOINT 
WITHIN THE EIGHT INCH DFM ISSUE LINE ON PIER ZULU. EVOLUTION IN 
PROGRESS WAS IN THE FINAL STAGES AND THE PIPELINE WAS AT LOW PRESSURE 
(30 PSI). THE PIPELINE RUNS UNDERNEATH THE PIER WITHIN A CONTAINMENT 
TROUGH AND THE RUPTURED JOINT WAS LOCATED APPROXIMATELY 70 FEET 
DOWNSTREAM FROM THE PIER RISER. THE EXPANSION JOINT RUPTURED AND THE 
LAST SECTION OF PIPELINE DROPPED IN SUCH A WAY AS TO PINCH OFF THE 
LINE AND MINIMIZE THE AMOUNT SPILLED. THE MAJORITY OF THE FUEL 
REMAINED WITHIN THE CONTAINMENT TROUGH, ALTHOUGH A SMALL AMOUNT OF 
THE FUEL REACHED THE WATER THROUGH A RUBBER EXPANSION JOINT BETWEEN 
THE CONCRETE SECTIONS OF THE PIER. CLEAN-UP IS HAMPERED BY THE PIER 
DESIGN AND WILL TAKE SEVERAL DAYS TO CONDUCT. HOWEVER, SPILL SHOULD 
REMAIN CONTAINED THROUGHOUT THE CLEAN-UP PERIOD. NO PRESS INTEREST 
IS ANTICIPATED. MISHAP REPORT NOT REQUIRED. POC: LT A.W. SNODGRASS, 
FUEL DEPARTMENT DIRECTOR, COMM 803-743-6086, DSN 563-6086.// 
BT 

104078/07058/ /270 
CSN:BSVH0023 271/~0:59Z 

PSN-004078 / · 

2 SBA 0023 271/10:59Z 272300Z SEP 93 
FISC CHARLESTON SC 
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> R 102146Z OCT 93 PSN 896404J31 

"M NAVSTA CHARLESTON SC//13/00/11// 

~O COMNAVBASE CHARLESTON SC//N32// 
~OMDESRON FOUR 
;QMCRUDESGRU TWO 

CNFO CNO WASHINGTON DC//OP-45// 
~OMNAVSEASYSCOM WASHINGTON DC//OOC// 
.~AVY JAG ALEXANDRIA VA/ I JAG31 I I 
iAVSURFLANT READSUPPGRU CHARLESTON SC//N02L// 
:OMNAVSURFGRU CHARLESTON SC//N02S/N02L// 
::OMDT COGARD WASHINGTON DC 
30PA ADMIN CHARLESTON SC 
SOUTHNAVFACENGCOM CHARLESTON SC//044// 
::oGARD MSO CHARLESTON SC//RSM// • 
~EESA PORT HUENEME CA//12// 

3T 
UNCLAS //N05090// 

M~GENADMIN/NAVSTA CHARLESTON SC/13// 

Sun~IL SPILL REPORT (REPORT SYMBOL OPNAV 5090)// 
POC/DOWNS, B. R./LCDR/-/PORT SERVICES/TEL:803-743-6413/TEL:563-6413// 

RMKS/ 

1. CHO FOR OP-45 AND CHINFO 

2. 101130Z OCT 93, NAVSTA CHARLESTON SC 

DISPATCHER FRt --

DLVR:COMDESRON FOUR(l) ••• ACT 
DLVR:NAVSURFLANT READSUPPGRU CHARLESTON SC(l) ... INFO 
DLVR:COMNAVSURFGRU CHARLESTON SC(l) ... INFO 

:~ - : 
..ll:?1L.:.. 

OUTY CHIEF Ffd ~~ 

/19/ ~'~~ 13(1) •.. 0RIG FOR NAVSTA CHARLESTON SC(3) 
11(1) 00(1) 

002(1) ••. ACT FOR COMCRUDESGRU TWO(l5} 05090/ 1/0001 
01(1) 007(1) 006(1) 004(1) 003(1} 00(1) N5(1) N4(1) N33(1) N32{1) 
N31(1) N3(l) N2(1} FILE(l) 

o,~;oa142; 
CSN:BSVH0002 

PSN-020425 

/283 
284/00:29Z 
I 

1 SBA 0022 

RTD:000-000/COPIES: 

284/00:28Z 102146Z OCT 93 
NAVSTA CHARLESTON SC 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuc~uuuuuuuu 
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• 
0 ' .. . 

5. DFM 

6. UNDER INVESTIGATION 

7. UNDER INVESTIGATION 

8. A. lOOFT. X SOFT. 
B. BRIGHT COLOR BANDS/DULL 
c. SOUTHERLY, 3 KTS 
D. CALM 

. E. FLOOD/SLACK/EBB CHANGE 

9. A. COOPER RIVER 
B. NONE 
c. NONE 

• • 
10. WAS MADE, 1202171 

11. SAMPLES WERE TAKEN 

1~CAMELS 1 NO OTHER CONTAINMENT NECESSARY DUE TO SHIFT IN TIDE 

_ -DIP 3001 .OIL SKIMMER, SORBENTS 

14. NAVSTA PORT SERVICES PERSONNEL 

15. THERE WERE APPROXIMATELY 4 UNITS AND 1 BARGE IN THE IMMEDIATE 
VICINITY OF THE SPILL. DUE TO QUICK RESPONSE BY THE OIL SPILL 
RECOVERY TEAM1 NO ENVIRONMENTAL IMPACT OCCURED FROM THIS SPILL. 

16. PORT SERVICES OFFICER, CODE 13 1 NAVSTA CHARLESTON SC. 1 PHONE 
COMMERCIAL: ( 803) 743-6413, AV: 563-6413. / / 

I BT 

~-· ~ /08142/ CSN~VH0002 
PSN-020425 

/283 
284/00:29Z 
I 

2 SBA 0022 284/00:28Z 102146Z OCT 93 
NAVSTA CHARLESTON SC 

UUUUUlnJUU~UUUUUUUUUUUUUU~UUUJUUUUU~UUU 

. . ~~ 
- ., ---~--

.. ~· .;.-.. <-~~~· r:~. >;:; 



"' . . - ~· 
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P . 281920Z OCT 93 PSN 992347J34 

' FM NAVSTA CHARLESTON SC//13// 

TO COMNAVBASE CHARLESTON SC//N32// 
COMDESRON FOUR 
COMCRUDESGRU TWO 

INFO CNO WASHINGTON DC//OP-45// 
COMNAVSEASYSCOM WASHINGTON DC//OOC// 
NAVY JAG ALEXANDRIA VA//JAG 31// 
COMNAVSURFGRU CHARLESTON SC//N02S/N02L// 
NAVSURFLANT READSUPPGRU CHARLESTON SC//N02L// 
COMDT COGARD WASHINGTON DC 
SOPA ADMIN CHARLESTON SC//N322// 
SOUTHNAVFACENGCOM CHARLESTON SC//044// 
COGARD MSO CHARLESTON SC//RSM// 
NEESA PORT HUENEME CA//12// 

BT 
UN CLAS //N05090// 

MSGID/GENADMIN/NAVSTA CHARLESTON SC/013// 

.. °)"!OIL SPILL REPORT (REPORT SYMBOL OPNAV 5090)// 
L . .;iJIDOWNS, B.R./LCDR/PRIPHN:563-6413/PORT SERVICES// 
SECPHN:803-743-6413// 

RMKS/ 

1. CNO FOR OP-45 AND CHINFO 

2. 271430Z OCT 93, 1100, NAVSTA CHARLESTON SC 

DLVR:COMDESRON FOUR(l) ... ACT 
DLVR:NAVSURFLANT READSUPPGRU CHARLESTON SC(l) ... INFO 
DLVR:COMNAVSURFGRU CHARLESTON SC(l} .•• INFO 

13(1) •.. 0RIG FOR NAVSTA CHARLESTON SC(l) /19/ 

r-· . ; \ 

002(1) •.. ACT FOR COMCRUDESGRU TWO{lS) 05090/ 1/0001 
01{1} 007(1) 006(1) 004(1) 003(1) 00(1} NS(l) N4(1) N33(1) N32(1) 
N31(1) N3(1) N2(1) FILE(l) 

r"""363/09480/ /301 
..J:BSVH0062 301/20:09Z 

PSN-009363 I 
uu 

1 SBA 0036 

U U N C L A S S I F I E D U 
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" ·u U N C L A S S I F ~ D u· ·-··-··-........ -
~JOOPER RIVER, 'PIERS ROMEO AND SIERRA, NORTH AND SOUTH 

~ 0-35 GALLONS 
. 

S. BILGE WASTE 

6. UNDER INVESTIGATION 

7. UNDER INVESTIGATION 

8. A. PATCHES COVERING 350 FT X 75 FT 
B. SILVERY AND DULL BROWN 
C• SOUTHERLY, LESS THAN ONE KNOT 
D. CALM 
E. EBBING, ONE KNOT 

9. A. COOPER RIVER 
B. SMALL AMOUNT ON SHORE LINE WAS CLEANED AND REMOVED 
C. NONE 

10. WAS MADE, REPORT #205018 

11. SAMPLES WERE TAKEN 

12. SORBENT BOOM, MARINA JET FLOATS, AND SHIP'S HULL 

)SORBENTS 

14. NAVSTA PORT SERVICES PERSONNEL 

15. NUMEROUS POCKETS OF BILGE WASTE WERE DISCOVERED AT THIS SPILL. 
NO SPECIFIC SOURCE HAS BEEN IDENTIFIED, HOWEVER SEVERAL ARE 
BEING INVESTIGATED. NO ENVIORNMENTAL IMPACT OCCURRED AS A 
RESULT OF THIS SPILL. 

16. PORT SERVICES OFFICER, CODE 13, NAVSTA CHARLESTON SC, PHONE 
COMMERCIAL (803) 743-6413, AV: 563-6413.// 

BT 

~163/09480/ /301 
BSVH0062 301/20:09Z 
SN-009363 I 

2 SBA 0036 301/20:09Z 281920Z OCT 93 
NAVSTA CHARLESTON SC 
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~-PTTUZYUW RHFJSGG0182 3201131-UUUU~-RHFJBSV. 
ZNR UUUUU 
P R 161131Z NOV 93 PSN 112923Jl8 
FM NAVSTA CHARLESTON SC//13// 
TO RUCKCHB/COMNAVBASE CHARLESTON SC//N32// 
RHFJBTM/COMDESRON FOUR 
RHFJVTA/COMCRUDESGRU TWO 
INFO RUENAAA/CNO WASHINGTON DC//OP-45// 
RULSSEA/COMNAVSEASYSCOM WASHINGTON DC//OOC// 
RULSSBN/NAVY JAG ALEXANDRIA VA//JAG 31// 
RHFJBTM/COMNAVSURFGRU CHARLESTON SC//N02S/N02L// 
RHFJBSH/NAVSURFLANT READSUPPGRU CHARLESTON SC//N02L// 
RULSJGA/COMDT COGARD WASHINGTON DC 
RUCKCHB/SOPA ADMIN CHARLESTON SC//N322// (\~ 

:~g~~i~ggg=A~~c~=s~Uc~~:M~~//~4411 . . . - \./ '~~&s.t· 0, -~: -~:: 
~"""""-· ........... ---·-~-T=~O::~'l!Ol!NEME·CAJ712J7 ..,---::·,.....,..... .. - ___ o:v ,~-

MSGID/GENADMIN/NAVSTA CHARLESTON SC/013// 
SUBJ/OIL SPILL REPORT (REPORT SYMBOL OPNAV 5090)// 
POC/DOWNS, B.R./CDR/PRIPRN:563-6413/PORT SERVICES// 
SECPHN:803-743-6413// 
PAGE 02 RHFJSGG0182 UNCLAS 

) 
RMKS/ 
1. CNO FOR OP-45 AND CHINFO 
2. 15NOV93, 1000, NAVSTA CHARLESTON SC 
3. SHORT STAY RECREATION PARK 
4. LESS THAN ONE GALLON 
5. GASOLINE 
6. UNDERGROUND FUEL LINE TRANSPORT 
7. UNDERGROUND FUEL LINE HAD WEAK COUPLING CAUSING SLOW LEAKAGE INTO 

GROUND AND WATER. 
8. A. 5 FT. X 10 FT. 

B. BRIGHT COLOR BANDS 
C. NO ON-SCENE WIND 
D. CALM 
E. NO SLICK MOVEMENT 

9. A. LAKE MOULTRIE 
B. SHORT STAY RECREATION AREA 
C. NONE 

10. WAS MADE, REPORT #208117 
11. SAMPLES WERE NOT TAKEN 
12. SORBENT BOOM 
PAGE 03 RHFJSGG0182 UNCLAS 
13. SORBENTS PADS 
14. NAVSTA PORT SERVICES PERSONNEL 

DISPATCHER FRl j)14 . 
SA~ 
SUN : .. /?({ 

OUTY CHtEF FRI~ 
SAT~ 

._ ·--~ SlJN ...;i.:Q~-
~-

15. ALTHOUGH LESS THAN ONE GALLON OF GASOLINE ESCAPF.D INTO LAKE 
MOULTRIE, THERE WAS APPROXIMATELY 100-150 GALLONS CF GASOLINE 

Page 1 
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U U N C L A S S I F I E D U 
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) 

16. 

LEAKED TO THE WATER TABLE. THE LEAK IN THE FUEL LINE HAS BEEN 
SECURED AND GROUND EXCAVATION WILL BE NEEDED TO FURTHER CLEAN UP 
THE SPILL. DUE TO EXCELLENT INVESTIGATIVE EFFORTS BY THE SHORT 
STAY RECREATION PARK PERSONNEL AND THE CLEANUP EFFORTS OF THE 
PORT SERVICES OIL SPILL TEAM, ENVIRONMENTAL IMPACT TO THE PARK 
WAS MINIMAL. CHARLESTON NAVAL BASE ENVIRONMENTAL DIVISION 
AND NAVAL SHIPYARD ENVIROMENTAL PROTECTION CODE HAS BEEN 
NOTIFIED AND WILL REQUIRE REMOVAL AND DISPOSAL OF THE HAZARDOUS 
LAND MATERIAL. SC DHEC AND SANTEE COOPER POWER COMPANY (LAKE 
OWNERS) NOTIFIED. 
PORT SERVICES OFFICER, CODE 13, NAVSTA CHARLESTON SC, PHONE 
COMMERCIAL (803) 743-6413, AV: 563-6413.// 

BT 
fl:Ol82 
NNNN 
DLVR:COMDESRON FOUR(l) ... ACT 
DLVRTNAVSURFLAN1icREADSUPPGRU CHARLESTON SC { fj . ~~INF(f 
DLVR:COMNAVSURFGRU CHARLESTON SC{l) ... INFO 
13(1) ... 0RIG FOR NAVSTA CHARLESTON SC(l) 
/19/ • 
002(1) ••• ACT FOR COMCRUDESGRU TWO(lS) 
05090/ 1/0001 

01(1) 007(1) 006(1) 004(1) 003(1) 00(1) NS(l) N4(1) N33(1) N32(1) 

) 

N31{1) N3(1) N2(1) FILE(l) 
RTD:000-000/COPIES: 

*** MDU office codes that have received this message: *** 

MDUOPR 

) Page 2 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
U U N C L A S S I F I E D U 
u LYu·~"JU'JUlE uuuuuuur;uuu' ·uuuuu: .. 'HJuut.:·; · u 



'• 

UNCLASSIFIED 

PTTUZYUW RHFJBSV0003 0131002-UUUU--RHFJSUU. 

~NR UUUUU . . 

P R 131002Z JAN 94 

FM NAVSTA CHARLESTON SC//13// 

TO COMNAVBASE CHARLESTON SC//N32// 

COMDESRON FOUR 

COMCRUDESGRU TWO 

INFO CNO WASHINGTON DC//OP-45// 

COMNAVSEASYSCOM WASHINGTON DC//OOC// 

NAVY JAG ALEXANDRIA VA//JAG 31// 

COMNAVSURFGRU CHARLESTON SC//N02S/N02L// 

NAVSURFLANT READSUPPGRU CHARLESTON SC//N02L// 

COMDT COGARD WASHINGTON DC 

SOPA ADMIN CHARLESTON SC//N322// 

)auTHNAVFACENGCOM CHARLESTON SC//044// 

COGARD MSO CHARLESTON SC//RSM// 

NEESA PORT HUENEME CA//12// 

BT 

UNCLAS //N05090// 

MSGID/GENADMIN/NAVSTA CHARLESTON SC/013// 

SUBJ/OIL SPILL REPORT <REPORT SYMBOL OPNAV 5090)// 

POC/DOWNS, B.R./CDR/PRIPHN:563-6413/PORT SERVICES// 

SECPHN:803-743-6413// 

RMKS/ 

1. CNO FOR OP-45 AND CHINFO 

2. 120800R JAN Y4, NAVSTA CHARL~~TON SC 

COOPER RIVER SIERRA NORTH 

UNCLASSIFIED 



' 
.. 

UNCLASSIFIED 

4. 05-10 GALLONS 

~· OFM 

TRANSFER OF FUEL 6. CB> INTERNAL 

7. <H> OVER FILLED DAY TANI< 

8. A. 30' x 50' 

B. DARK NOT CLEARLY VISIBLE 

c. 6 l<TS NORTH WEST 

D. FLOOD TIDE 

E. FLOOD TIDE 1 KT 

9. A. COOPER RIVER 

B. NONE 

C. NONE 

10. YES 

~1.. ASA• MPLES WERE NOT TAKEN 

• SORBENT BOOM 

B. Y0-224 HULL 

13. D. SDRBENT PADS 

14. NAVSTA PORT SERVICES PERSONNEL 

15. YARD OILER CREW WAS TRANSFERRING FUEL FROM STORAGE TANK TO THE 

DAY TANK AND OVER FLOWED APPROXIMATELY 5-10 GALLONS. NO ADVERSE 

IMPACT TO THE ENVIRONMENT. 

16. PORT SERVICES OFFICER, CODE 13, NAVSTA CHARLESTON SC, PHONE 

COMMERCIAL <803} 743-6413, AV: 563-6413.// 

BT 

#0003 

NNNN 

' UNCLASS:FIED 
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IJl.JUU1.!UUUi.JUUi_l:J1.JUUUUIJIJ!_JUU'..IUUl.IUUt.1UUUUUUUIJ Ch~/ 

I.I U N L I p, S S I F I. E-. U U y /I 

F''R I CIR I TY 

f· i812~·0Z 

TO ALL SH I F'S ANU AF LOH I Cl'1D::: f~'kE.S1~:,i I CHr..;J:..:t.1:::.S TUN ?-il~'.EJ-4 

CCJMNAVBASE CHARL 1-S I ur' ~;c / / N . i / 

COMSUBGRU SIX/!N32 / 
NAVSHIPYD CHARLESlON SC!/1901j~O/ 
COMCOGARDGRU CHARLESro~ SCI OPS// 
COMNAVSURFGRU CH{~r~:LESTUN SC i 00 I U I/ ~.u .1 

CINCLANTFLT NORFOLK VA//N4422/ 
NAVY JAG ALEXANDRIA VA/1JAG3l'' 

BT 
UNCLAS /N05090/ 1 GROUPISOUADRON CVRS PROTECT ~OR UNDERWAY UN1T2 
AND/OR INPORT UNITS RETAINING THE~R COMM GUARD AS APPROPRIAT~ 
MSGID/GENADMIN NAVSTA CHARLESTON SC/13/I 

SLJB.J/OIL SPILL. H1'-iFrnOF: INCJ.DU·1T T[lli-il-5 FDR DECEMBEI:'.\ c;·:·~.// 

RMKS/1. THERE WILL BE NO SUM~ARY OF OIL SPILL CLEANUP 
P~~IUREMENTS PLACED ON THE NAVSlA OJL SPILL RECOVERY fEAM DURING 

MONTH OF DECEMBEF'. l HE F'FASQl'.J I~:; GOOD NFt•tS ' 

2. THERE WERE NO, REPEAT NO OIL SPILL INCIDENTS DURING THE MONTH 
OF DECEMBER. IT WAS A SUPERB WAY TO END THE YEAR. IN 1993, THE 
NAVSTA OILSPILL CLEANUP TEAM RESPONDED 10 A TOTAL OF 41 SEPARATE 
SPILL INCIDENTS REMOVING 346 GALLONS OF HAZARDOUS OILY WASTE. 
ALL CLEANUP EFFORTS WERE SUCCESSFUL. LEAVING NO KNOWN 
ENVIRONMENTAL IMPACT. IN 1993• SPILL INCIDENTS WERE REDUCED 36% 
AND QUANTITY OF MATERIAL REMOVED WAS REDUCED BY 80%. THESE 
IMPRESSIVE STATISTICS CLEARLY POINf OUT THAT THE NAVY IN 
CHARLESTON HAS BECOME MORE AWARE, CAREFUL. AND PRECISE JN ALL 
MATTERS CONCERNING HAZARDOUS OILY WASl~ ALONG THE WATERFkONr. WE 
DEFINITELY HAVE f-.:E f'.4:3iJiJ TlJ HF F'RUUU ' LET · '.-3 ~' EEY i!F f HE 
OUTSTANDING l>JOF'f AND >"<Ji'1 FCH-- f-4 CJ .. Fi·1tJ 1""'C:.'4.'i 

DL\1F:: NAVSHIF'YD CH1'-iF'.L.I=. rur~ H' .. •h",i .... 1 .. :.1 
DL \)F:: COl"1DE'.3F'Ut~ T HF":FE: ·-; l \ r-H ... ,, AL>I 
DLVR: COMDESRUN rv.HJ ZEF-:(l (~ .. ,c:·,cT 

1·~:;.1~ 1.1) ••• 14CT Fi~!f-·' lfil"Jt'J~ BASE: i ... Hc.:;h'.! le'~, TU~ 

•) 1 ( 1 ) (). I ( .1 i 1\1 :, c; ( J ) f ! .::. { 1 l ' J 1 i J ) 

':'Al 11·~·47 / 
r ·- . : i:·[!Cf--1( > ' 

1--· ru~. '" • ''U", i .. +H-"11- ~ 1:· '~ ~J3_ __ 7 
111·, .. :1Ll 7 18 1 2:'.•..'l-.iHt:S''l 



UNCLASSIFIED 

01 03 0415392 MAR 94 RR RR UUUU 

ADM IN 

NAVSHIPYD CHARLESTON SC//304// 

COMNAVBASE CHARLESTON SC//N34/N32// 

NAVSTA CHARLES'rON SC//13// 

INFO CNO WASHINGTON DC//N45// 

CHINFO WASHING'I'ON DC//JJJ// 

SOUTHNAVFACENGCOM CHARLESTON SC//181// 

COMNAVFACENGCOM ALEXANDRIA VA//181// 

COMNAVSEASYSCOM WASHINGTON DC//OOC24// 
J. 

0631539 

COGARD NATIONAL RESPONSE CENTER WASHINGTON DC//JJJ// 

Nll.VY JAG ALEXANDRA VA//JAG 31// 

SOPA CF.ARLESTON SC 

UNCLAS //N05090// 

MSGID/GENADMIN/NAVSHIPYD CHARLESTON SC// 

SUBJ/OIL SPILL REPORT (REPORT SYMBOL OPNAV 5090-2)// 

REF/A/DOC/COMNAVBASE/920515// 

AMPN/REF A IS COMNAVBASECHASINST 5090.6 (OIL AND HAZARDOUS SUBSTANCE 

CONTINGENCY PLAN)// 

RMKS/1. 041540Z MAR 94 

2. CHARLESTON NAVAL SHIPYARD, UIC: N00191. 

3. C-D SLIP 

MMCM(SS) M. J. DRENTLAW, X5051 

DOCKING OFFICE 

304, 106 
NRRO CHASN 

UW'T.!\ c; ST FT F.D 



UNCLASSIFIED 

02 03 041539Z MAR 94 RR RR UUUU 0631539 

4. APPROX 4 GALS. 

5. LUBE OIL 

6. REMOVAL OF OIL HOSE FROM SLUDGE REMOVAL BARGE. 

7 . PROCEDURAL AND PERSONNEL ERROR IN NOT HAVING LINE DRAINED. 

8. A. 30 FT X 30 FT 

B. SILVERY 

c. SOUTHWEST 5 KJW'rS 

D. N/A 
' 

E. NO MOVEMENT 

9. A. COOPER RIVER 

B. NONE 

c. NONE 

10. PHONE REPORT TO NRC WAS MADE. 

A. MMCM(SS) M.J. DRENTLAW, CNSY CODE 307, REPORT NO. 224355. 

B. 04 MAR 94, 1115 LOCAL 

11. SAMPLES WERE NOT TAKEN. 

12. SHIP HULL, SORBENTS 

13. SORBENTS 

14. NAVY NAVSTA PORT SERVICES. 

15. NONE 

'j.-: 



UNCLASSIFIED 

03 OJ 0415392 MAR 94 RR RR UUUU 0631539 

16. POC: MMCM(SS) M. J. DRENTLAW, NAVSHIPYD CHARLESTON SC, 

(AV) 563-5245, (803) 743-5051.// 



.. 

u 
1.nnru 

~ADMINISTRATIVE MESSAGE 

~UTINE 

R 041539Z MAR 94 ZYB PSN 648703J28 

FM NAVSHIPYD CHARLESTON SC//304// 

TO COMNAVBASE CHARLESTON SC//N34/N32// 
NAVSTA CHARLESTON SC//13// 

INFO CNO WASHINGTON DC//N45// 
CHINFO WASHINGTON DC//JJJ// 
SOUTHNAVFACENGCOM CHARLESTON SC//181// 
COMNAVFACENGCOM ALEXANDRIA VA//181// 
COMNAVSEASYSCOM WASHINGTON DC//OOC24// 
COGARD NATIONAL RESPONSE CENTER WASHINGTON DC//JJJ// 
NAVY JAG ALEXANDRIA VA//JAG 31// 
SOPA CHARLESTON SC 

- BT 
UNCLAS //N05090// 

MSGID/GENADMIN/NAVSHIPYD CHARLESTON SC//: 

SUBJ/OIL SPILL REPORT (REPORT SYMBOL OPNAV 5090-2)// 

~F/A/DOC/COMNAVBASE/920515// 
-.. AMPN/REF A IS COMNAVBASECHASINST 5090. 6 (OIL AND HAZARDOUS SUBSTANCE 

CONTINGENCY PLAN)// 

RMKS/1. 041540Z MAR 194 

2. CHARLESTON NAVAL SHIPYARD, UIC: N00191. 

3. C-D SLIP 

5. LUBE OIL DISPATCHER f 

6 . REMOVAL OF OIL HOSE FROM SLUDGE REMOVAL BARGE. 

13(1) ••• ACT FOR NAVSTA CHARLESTON SC(l) 

RTD:000-000/COPIES: 

s 
,;1'."~:- & 
, 

DUTYCHtEF 

-r------~ f ~-~ -

_-....::.. 

•

006043/19187/ /063 
SN:BSVE0058 063/20:54Z 

PSN-006043 I 

1 SBA 0063 06.J/ 2(J; 54:c::. . 041539Z MAR 94 
NAVSHIPYD CHARLESTON SC 

uu UUUUlJUUUUUUUUU 
U U N C L A S S I F I E D U 
uuuuuurnmuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
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·-••-rnTTlrTT ,- ' 

~ 7. "8. 
PROCEDURAL AND PERSONNEL ERROR IN NOT HAVING LINE DRAINED. 

A. 30 FT X 30 FT 
B. SILVERY 
C. SOUTHWEST S KNOTS 
D. N/A 
E. NO MOVEMENT 

g. A. 
B. 
c. 

COOPER RIVER 
NONE 
NONE 

10. PHONE REPORT TO NRC WAS MADE. 
A. MMCM(SS} M.J. DRENTLAW, CNSY CODE 307, REPORT NO. 224355. 
B. 04 MAR 94, 1115 LOCAL 

11. SAMPLES WERE NOT TAKEN. 

12.. SHIP HULL, SORBENTS 

13. SORBENTS 

14. NAVY - NAVSTA PORT SERVICES. 

15. NONE 

l 16. POC: MMCM(SS) M. J. DRENTLAW, 
(AV}563-5245, (803)743-5051.// 

.;.·. BT 

NAVSHIPYD CHARLESTON SC, 

---1 " ; 

~,, .. 006043/19187 I /063 
.~ CSN:BSVE0058 063/20:54Z 

PSN-006043 I 

2 SBA 0063 063/20:54Z 041539Z MAR 94 
NAVSHIPYD CHARLESTON SC 

UUUUUUUUUUUU_ 
U U N C L A S S I F I E D U 
!J"{JlJUUUUUUUUUUUUUUUl.JlnJUUUUUUUUUUUUUUUUU 



.I 

HAZARDOUS MATERIAL SPILL 
PHONE DATA SHEET 

TIME: ~, f tf DATE: ~ f. 'tf</ WHO RECEIVED CALL: /-/ AtLJ r 
~--: /. //./-t,, alfh-t f'll/;ei; u.iaJ, rn,,,; 

PERSON REPORTING SPILL: Y . . / SHOP: / 1 PHONE; 3?~ () 

MATERIAL: /br'I Skb 1.J ()i I ~;Jit::.s;1 QuANTITY: u N ~/),.;11 
SPIIL LOCATION: Hux.Jin ° £; f71t. u · / l> /p 'I 

I I 

HAS SPllL STOPPED'! 
IS SPIU. CONTAINED 
IS ANY MATERIAL GOING INTO RIVER OR DRAINS? 

WHAT SPILLED? {);/ U uJaJL 

~OURCE.5 NEEDED 
X99HAZ. MAT. SPIIL TEAM YIN 

POLICE YIN 
X07 (PCB OR PESTICIDE SPILL TEAM YIN 

PORT SERVICES (WATER BORNE) YIN 
SHIPYARD WATCH omcER YIN 
INDUSTRIAL WATCH OFFICER YIN 
(NIGHTI 
X72 LABOR SUPPORT AND YIN 
HANDLING EQUIPMENf 
EMS YIN 
FIRE DEPARl'MENT YIN 
INDUSTRIAL HYGIENE YIN 

NAVSTA DUTY OFFICER YIN 

NSC DUTY OFFICER YIN 

OUAUTY ASSURANCE LAB YIN 
REPAIR OFFICER YIN 
RESIDENT OFFICER JN CHARGE OF YfN 
CONSTRUCTION 
SAFETY <NAVAL STATION) YIN 
SAFETY (SHIPYARD) -YIN 

NOTES: {D) DAY SHIFr, (B) BACKSHIFT 

C\106 NOTIFICATION· " 
«. - . 

. YES 
YES 
YES 

CALLED PHONE 
YIN 36115 (D) 

35413 (B) 
YIN 33555 
YIN 36606 (D) 

36104 (D) 

YIN 36411 

YIN 34642 (B) 

YIN 36390 (B) 

YIN 32817 (D) 
36791 (B) 

YIN 35444 

YIN 35333 

YIN 36100 {D) 
36600 (D) 

YIN 35430(B) 
35096 (B) 

YIN 32660(B) 
32661 (B) 

YIN 32955 
YIN 33280 

YIN 33630 

YIN 35878 

YIN 36298 
35957 

NO 
NO 
NO 

TIME 

NAME TIME NOTIFIED HOME PHONE CELLULAR PHONE 
WAYNE NEVILLE 763-9371 729~2547 

GENE RORIE 
--· 

~ .. 

/ 



I 



HAZARDOUS MATERIAL SPILL 
PHONE DATA SHEET 

TIME: q;.';;1JcklnATE: '// 'ff WHO RECEIVED CALL: )/.A { j 
PERSON REPORTING SPIL · ti i/h ; ¢)> SHOP: C-!ft 4HoNE: 3 JI// 
MATERIAL: &t·;L' t, J¥fo,d ~:I QU~: ,, • .~ 
SPILL LOCATION: • /3 ~y.- AJlt>--/ lj JS 0 j$q ",-,' n ( 61 /,! 

HAS SPlll STOPPED? YES ....NO--
IS SPllL CONTAINED YES .. NO 
IS ANY MATERIAL GOING INTO RIVER OR DRAINS? YES NO 

WHAT SPil.LED? Lut!t,-,, / id, .e. ";:, [a L 2 

RESOURCES NEEDED CALLED PHONE TIME 
X99 HAZ. MAT. SPll.L TEAM YIN YIN 36115 (D) 

35413 (B) 

POU CE YIN YIN 33555 
X07 (PCB OR PESTICIDE SPILL TEAM YIN YfN 36606 (D) 

36104 (D) 

' 
PORT SERVICES (WATER BORNE) YIN YIN 36411 
SHIPYARD WATCH OFFICER YIN YIN 34642 (B) 

Il\"'DUSTR.IAL WATCH OFFICER YIN YIN 36390 (B) 
(NIGHT) 

X72 LABOR SUPPORT AND YIN YIN 32817 (D) 
HANDLING EQUIPMENT 36791 (B) 

EMS YIN YIN 35444 
FIRE DEPARTMENT YIN YIN 35333 
INDUSTRIAL HYGIENE YIN YIN 36100 (D) 

36600 (D) 
NAVSTA DUTY OFFICER YIN YIN 35430 (B) 

35096 (B) 

NSC DUTY OFFICER YIN YIN 32660 (B) 
32661 an 

QUALITY ASSURANCE LAB YIN YIN 329SS 
REPAIR OFFICER YIN YIN 33280 
RESIDENT OFitJ:Clit<.1IN CHARGE OF YIN YIN 33630 
CONSTRUCTION 
SAFBTY (NAY AL STATION) YIN YIN 35878 
SAFETY (SHJPY ARD) -YIN YIN 36298 

35951 
NOTES: (D) DAY SHIFr, (B) BACKSHIFI' 

C\106 NOTI~':JCATION: 
. . .. -

NAME TIME NOTIFIED HOME PHONE CEU..ULAR PHONE 
WAYNE NEVILLE 763-9371 729-2547 
GENE RORIE 

~··---------~~ .~ . 
. ~-----~. ~-:-_;__ 
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UNCLASSIFIED 

01 03 181451Z MAR 94 RR uuuu 

AD MIN 

NAVSHIPYD CHARLESTON SC//304// 

COMNAVBASE CHARLESTON SC//N34/N32// 

NAVSTA CHARLESTON SC//13// 

INFO CNO WASHINGTON DC//N45// 

CHINFO WASHINGTON DC//JJJ// 

SOUTHNAVFACENGCOM CHARLESTON SC//181// 

COMNAVFACENGCOM ALEXANDRIA VA//181// 

COMNAVSEASYSCOM WASHINGTON DC//OOC24// 

0771451 

COGARD NATIONAL RESPONSE CENTER WASHINGTON DC//JJJ// 

NAVY JAG ALEXANDRA VA//JAG 31// 

SOPA CHARLESTON SC 

UNCLAS //N05090// 

MSGID/GENADMIN/CNSY CHARLESTON SC// 

SUBJ/OIL SPILL REPORT (REPORT SYMBOL OPNAV 5090-2)// 

REF/A/OOC/COMNAVBASE/15MAY92// 

AMPN/REF A IS COMNAVBASECHASNINST 5090.6 (OIL AND HAZARDOUS SUBSTANCE 

CONTINGENCY PLAN)// 

RMKS/1. 181410ZMAR94 

2. CHARLESTON NAVAL SHIPYARD, UIC: N00191. 

3 • DRYOOCK #5 SOUTH QUAYWALL 

M J DRENTLAW, MMCM,USN, C/307,5051 

l 771tlf(!;JflY- MPM 
rf/'0 ~ CDR,USN, C/300, 3715 

UNCLASSIFIED 181451Z MAR 9~ 



~ 

·1 

I , 

l 

l 

........... ,-. 
·, .l ( } 

UNCLASSIFIED 

I 

02 03 181451Z MAR 94 RR uuuu 0771451 

4. 10 GALS 

5. UNKNOWN - PROBABLE LUBE OIL 

6. NO EVOUITIONS IN PROGRESS, THE DRYDOCK DRAINAGE PUMPS HAD 

DISCHARGED APPROX 10 MIN BEFORE SPILL NOTICED 

7. UNKNOWN - PROBABLE CAUSE DRYDOCK 5 DRAINAGE PUMP DISCHARGE 

8. A. SOFT X SOFT 

B. BRIGHT COLOR BANDS & DULL BROWN 

C. EAST/5KTS 

D. N/A 

E. NO MOVEMENT 

9 • A. COOPER RIVER 

B. NONE 

C. NONE 

10. A. MMCM(SS) M.J. DRENTLAW, CNSY C/307, REPORT #230584 

B. 1010 LOCAL 18MAR94 

11. SAMPLES WERE NOT TAKEN 

12. BOOM AND SORBENTS 

13. SORBENTS 

14. NAVY - NAVSTA PORT SERVICES 

15. CONTRIBUTING FACTOR TO SPILL WAS IMPROPERLY ATTACHED AND 

UNCLASSIFIED 181451Z MAR 94 



f • 

. 
' , 

l 

-
• UNCLASSIFIED 

OJ 03 181451Z MAR 94 RR uuuu 0771451 

FAULTY BOOM 

16. POC, MMCM(SS) J.J. DRENTLAW, C/307, NAVSHIPYD CHARLESTON SC, 

(AV) 563-5245, {803) 743-5051.// 

UNCLASSIFIED 181451Z MAR 94 



UNCLASSIFIED 

01 03 181451Z MAR 94 RR uuuu 

ADM IN 

NAVSHIPYD CHARLESTON SC//304// 

COMNAVBASE CHARLESTON SC//N34/N32// 

NAVSTA CHARLESTON SC//13// 

INFO CNO WASHINGTON DC//N45// 

CHINFO WASHINGTON DC//JJJ// 

SOUTHNAVFACENGCOM CHARLESTON SC//181// 

COMNAVFACENGCOM ALEXANDRIA VA//181// 

COMNAVSEASYSCOM WASHINGTON DC//OOC24// 

07714 51 

COGARD NATIONAL RESPONSE CENTER WASHINGTON DC//JJJ// 

NAVY JAG ALEXANDRA VA//JAG 31// 

SOPA CHARLESTON SC 

UNCLAS //N05090// 

MSGID/GENADMIN/CNSY CHARLESTON SC// 

SUBJ/OIL SPILL REPORT (REPORT SYMBOL OPNAV 5090-2)// 

REF/A/DOC/COMNAVBASE/15MAY92// 

AMPN/REF A IS COMNAVBASECHASNINST 5090.6 (OIL AND HAZARDOUS SUBSTANCE 

CONTINGENCY PLAN)// 

RMKS/1. 181410ZMAR94 

2. CHARLESTON NAVAL SHIPYARD, UIC: N00191. 

3. DRYDOCK #5 SOUTH QUAYWALL 

M J DRENTLAW, MMCM,USN, C/307,5Ci51 

771f"1(:;;!!fJY~ MPM 

J/'{[f ~ CDR, USN, C/300, 3715 

UNCLl\SSIFTED 1 8 1 4 51 Z MP.R g 4 



UNCLASSIFIED 

02 03 181451Z f·'.:AR 94 RR uuuu 0771451 

4. 10 GALS 

5. UNKNOWN - PROBABLE LUBE OIL 

6. NO EVOUITIONS IN PROGRESS, THE DRYDOCK DRAINAGE PUMPS HAD 

DISCHARGED APPROX 10 MIN BEFORE SPILL NOTICED 

7. UNKNOWN - PROBABLE CAUSE DRYDOCK 5 DRAINAGE PUMP DISCHARGE 

8. A. SOFT X SOFT 

B. BRIGHT COLOR BANDS & DULL BROWN. 

C. EAST/5KTS 

D. N/A 

E. NO MOVEMENT 

9. A. COOPER RIVER 

B. NONE 

C. NONE 

10. A. MMCM{SS) M.J. DRENTLAW, CNSY C/307, REPORT #230584 

B. 1010 LOCAL 18MAR94 

11. SAMPLES WERE NOT TAKEN 

12. BOOM AND SORBENTS 

13. SORBENTS 

14. NAVY - NAVSTA PORT SERVICES 

15. CONTRIBUTING FACTOR TO SPILL WAS IMPROPERLY ATTACHED AND 



UNCLASSIFIED 

03 03 l81451Z MAR 94 RR uuuu 077H51 

FAULTY BOOM 

16. POC, MMCM(SS) J.J. DRENTLAW, C/307, NAVSHIPYD CHARLESTON SC, 

(AV) 563-5245, (803) 743-5051.// 



- \ 
-..... 

UNCLASSIFIED 

1
1.JZYUW RHFJBSVOOOl 0871445-UUUU--RHFJSUU. 

uuuuu 

P R 2814452 MAR 94 

FM NAVSTA CHARLESTON SC//13// 

TO COMNAVBASE CHARLESTON SC//N32// 

COMDESRON FOUR 

COMCRUDESGRU TWO 

INFO CNO WASHINGTON DC//OP-45// 

COMNAVSEASYSCOM WASHINGTON DC//OOC// 

NAVY JAG ALEXANDRIA VA//JAG 31// 

COMNAVSURFGRU CHARLESTON SC//N02S/N02L// 

NAVSURFLANT READSUPPGRU CHARLESTON SC//N02L// 

COMDT COGARD WASHINGTON DC 

l A ADMIN CHARLESTON SC//N322// 

THNAVFACENGCOM CHARLESTON SC//044// 

COGARD MSO CHARLESTON SC//RSM// 

NEESA PORT HUENEME CA//12// 

BT 

UNCLAS //N05090// 

MSGID/GENADMIN/NAVSTA CHARLESTON SC/013// 

SUBJ/OIL SPILL REPORT <REPORT SYMBOL OPNAV 5090)// 

POC/DOWNS, B.R./CDR/PRIPHN:563-6413/PORT SERVICES// 

SECPHN:803-743-6413// 

RMl<SI 

1. CNO FOR OP-45 AND CHINFO 

~ 27MAR94, 0740, NAvSTA CHARLESTON SC 

")MIKE TWO ALFA 

UNCLASS IF I EI:, 



.. 

...... 15 GALLONS 

J DIESEL <DFM) 

6. UNDER INVESTIGATION 

7. UNDER INVESTIGATION 

8. A. 25 FT. X 25 FT. 

B. DULL BROWN 

UNCLASSIFIED 

C. SOUTH SOUTHWEST 15 TO 20 KNOTS, GUSTS UP TO 26 KNOTS 

( ' 

O. WAVES INNER TO MIDDLE 1 TO 3 FEET AND OUTER 3 TO 5 FEET 

E. EBB TIDE 

9. A. COOPER RIVER 

B. NONE 

C. NONE 

10. WAS MADE, REPORT #231686 

SAMPLES WERE TAKEN 

CONTAINMENT 

A. NONE 

B. OTHER PIER 

13. SORBENT MATERIAL 

14. NAVSTA PORT SERVICES PERSONNEL 

15. POSSIBLE SOURCE TO SPILL IS SUBMARINE ON MIKE TWO ALFA. OILY 

WASTE SUBSTANCE WAS ALL AROUND STERN AREA WHERE SUBMARINE WAS 

DISCHARGING SALT WATER. 

16. PORT SERVICES OFFICER, CODE 13, NAVSTA CHARLESTON SC, PHONE 

COMMERCIAL <803) 743-6413 1 AV: 563-6413.// 

BT 

#0001 

UNCLASSIFIED 



uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
LI U N C L A S S I F I E D U 
UIJUUUlJUUUULJUUUUULJUUUUUUUUUUUUUUUUUUUUU 

NARRHlIVE MESSAGE 

PR I [FI f 

FM USS OBANNON 

TD COMNAVBASE CHARLESTON SC//N34/N32// 
NAVSµIPYD CHARLESTON SC//106// 
NAVSTA CHARLESTON SC!/13// 
COMDESF':ON FOUR 

INFO CNO WASHINGTON DC//N45// 
CHINFO WASHINGTON DC//01// 
SOUTHNAVFACENGCOM CHARLESTON SC//181// 
COMNAVFACENGCOM ALEXANDRIA VA//1811/ 
COMNAVSEASYSCOM WASHINGTON DC//OOC24// 
COGARD NATIONAL RESPONSE CENTER WASHINGTON DC//01// 
NAVY JAG ALEXANDRIA VA//JAG 31// 
SOPA CHARLESTON SC 

BT 
UNCLAS //N05090;/ 
MSGJD/GENADMIN/USS OBANNON!/ 

SU8J10IL SPILL REPORT CREPORT SYMBOL OPNAV 5090-2l// 
REF/A/DOC/COMNAVBASE/15MAY92// 
AMPN/REF A IS COMNAVBASECHASNINST 5090.6 COIL AND HAZARDOUS 
SUBSTANCE CONTINGENTY PLAN>!/ 
RMKS/1. TIME OF SPILL: ::::?-~Z MAR 94 

2. UNIT: USS OBANNON {ffo-9~-~> UIC: 20834 

3. LOCATION: CHARLESc~VAL SHIPYARD PIER CHARLIE 

4. AMOUNT: APPROXIMATELY 30 GALLONS 

:'"i. T YF'E: F- 7 6 

DL'v'F:: r-JAVSHIP'fD CHARLESTC:1N SC Sfa1"'. (.ACT 
Dl_Vh'.: SOUTHNAVFACENGCOM C::HARLESTON ~.INFO 

tJ34 \. ·.· .•. (~i~:T ~OF:~crn:~·~f'.iV:. :AS~ CHf~RLESTO ( ~ 
•.) 1 i 1 ) 0() ( 1 , t'J .':·'.:.! ( 1 I N: '- 1 ) N 1 ( 1 ) /' 

5788C;ll 26:';.23/ 
·=;N: :::: 'JCHO 1 7:, 

1 HCA r)i1-;::4 

F:TD: O(H1-( 1(10/CDF' I ES~ 



LJUULJUULJULJULJULJLJUUUUUUUUUUUUULJUUUULJUUUUU 
l I LJ N C L. A S S I F I E D LJ 

UUUULJLJIJUUUUUIJUUUUUUUUUUULIUUUUUIJUUUUUUU 

1. ::=:F· I LL Ct:1LJSE: EC1U I F'Mt=:NT FAILURE. FI LL '.'AL VE FOR # 1 GAS TUF:B I NE 
GEt,~E:FATOR HEAD TAt\JK r:4UTO SHUT-OFF SCILEt~O ~ D FA I LED. FI LL \NiLVE 
DID NOT SHUT, HIGH LEVEL ALARM SOUNDED, h~TCH PERSONNEL RESPONDED 
l~ND SEC:::IJRED FUEL 0 IL_ F TL_L \JAL_ 'v'E MA!lUA:..J __ y. HFJ~D TAt'1K \/EtHS 
OVEF\BC1AFW. 

8. SLICK DESCRIPTION AND MOVEMENT: 
A. SIZE: 50 FT BY 20FT 
8. COLOR: BRIGHT COLOR BANDS AND SOME DULL BROWN SPOTS 
c. L•JIND SF'EED/D I F:ECT I ON: uw:TS;(l::'..5T 
D. SEA STATE: CALM 
E. SLICK MOVEMENT: MINIMAL 

9. ~~/A 

10. TELEPHONIC REPORT TO NRC NOT MADE 

11. SAMPLES NOT TAKEN 

12. CONTAINMENT METHOD USED: APPROXIMATELY 95 PERCENT OF SPILL 
CONT A I NED BETWEEN SH IF'. OUT BOARD CRANE At; D CAMELS. CAME LS l•JERE 
PULLED IN CLOSER TO SHIP AND OUTBOARD CRANE TO FORM A CONTAINMENT 
BOX. OPEN AREAS WERE FILLED WITH OIL-ABSORBING PADS. 

13. SPILL REMOVAL METHOD USED: OIL-ABSOFBING PADS 

14. PARTIES PERFORMING SPILL REMOVAL: SH!PS FORCE AND NAVSTA PORT 
SER'JIC:ES. 

15. ADDITIONAL ASSISTANCE NOT REQUIRED, CLEAN-UP COMPLETE. 

16. POC: USS OBANNON CDD987l, LT BROWN, OPERATIONS OFFICER 
TEL: <803)743-3071 DSN: 563-3071// 

BT 

'j 78804 / ~6323/ 2 HCA Ou34 ·_::c;2(1i:107 MAF: 94 
1.~·.'-; (11:'1:.i'.'~rn; 



UNCLASSIFIED 

01 03 311230Z MAR 94 RR uuuu 

AD MIN 

NAVSHIPYO CHARLESTON SC//304// 

COMNAVBASE CHARLESTON SC//N34/N32// 

NAVSTA CHARLESTON SC//13// 

INFO CNO WASHINGTON DC//N45// 

CHINFO WASHINGTON DC//JJJ// 

SOUTHNAVFACENGCOM CHARLESTON SC//181// 

COMNAVFACENGCOM ALEXANDRIA VA//181// 

COMNAVSEASYSCOM WASHINGTON DC//OOC24// 

0771451 

COGARD NATIONAL RESPONSE CENTER WASHINGTON DC//JJJ// 

NAVY JAG ALEXANDRA VA//JAG 31// 

SOPA CHARLESTON SC 

UNCLAS //N05090// 

MSGIO/GENADMIN/CNSY CHARLESTON SC// 

SUBJ/OIL SPILL REPORT (REPORT SYMBOL OPNAV 5090-2)// 

REF/A/DOC/COMNAVBASE/15MAY92// 

AMPN/REF A IS COMNAVBASECHASNINST 5090.6 (OIL AND HAZARDOUS SUBSTANCE 

CONTINGENCY PLAN)// 

RMKS/l. 301950ZMAR94 

2. CHARLESTON NAVAL SHIPYARD, UIC: N00191. 

3. C-D SLIP, SOURCE FR0~87_ 

TAMMY B. GROOMS, C330, 34706 

SECRETARY 

D~~~ CDR, USN, C300 33715 

UNCLASSIFIED 311230Z MAR 94 



UNCLASSIFIED 

02 03 311230Z MAR 94 RR uuuu 0771451 

4. 30 GALS 

5. JP-5 

6. INTERNAL TRANSFER OF FUEL ONBOARD DD-987 

7. EQUIPMENT FAILURE, AUTOMATIC SHUT-OFF VALVE FAILED 

8. A. 200FT X 2FT 

B. BRIGHT COLOR BANDS 

c. NW/SKTS 

D. N/A 

E. NW/MOVEMENT IS INTO SLIP 

9. A. COOPER RIVER 

B. NONE 

c. NONE 

10. A. MMCM{SS) M.J. DRENTLAW, CNSY C/307, REPORT #232528 

B. 1520 LOCAL 30MAR94 

11. SAMPLES WERE NOT TAKEN 

12. SHIPS BULL, CAMELS, FLOATING CRANE 

13. SORBBNTS 

14. NAVY - NAVSTA PORT SERVICES 

15. NONE 

16. POC, MMCM(SS) J.J. DRENTLAW, C/307, NAVSBIPYD CHARLESTON SC, 

UNCLASSIFIED 311230Z MAR 94 



UNCLASSIFIED 

03 03 311230Z MAR 94 RR uuuu 0771451 

(AV) 563-5245, (803} 743-5051.// 

UNCLASSIFIED 311230Z MAR 94 



• 

, 
. " . - ....... , 

UNCLASSIFIED 

01 03 311230Z MAR 94 RR uuuu 0771451 

AD MIN 

BAVSBIPYD CHARLESTON SC//304// 

COMNAVBASE CHARLESTON SC//N34/N32// 

NAVSTA CHARLESTON SC//13// 

INFO CNO WASHINGTON DC//N45// 

CHINFO WASHINGTON 'OC.//JJJ// 

SOU'rBNAVFACENGCOM CHARLESTON SC//181// 

COMNAVFACENGCOM ALEXANDRIA VA//181// 

COMNAVSEASYSCOM WASHINGTON DC//OOC24// 

COGARD NATIONAL RESPONSE CENTER WASHINGTON DC//JJJ// 

NAVY JAG ALEXANDRA VA//JAG 31// 

SOPA CHARLESTON SC 

"" UNCLAS //N05090// 

MSGID/GENADMIN/CNSY CHARLESTON SC// 

SUBJ/OIL SPILL REPORT (REPORT SYMBOL OPNAV 5090-2)// 

RBF/A/DOC/COMNAVBASE/15MAY92// 

AMPN/RBF A IS COMNAVBASECBASNINST 5090.6 (OIL AND HAZARDOUS SUBSTANCE 

CONTINGENCY PLAN)// 

RMKS/1. 301950ZMAR94 

2. CHARLESTON NAVAL SHIPYARD, UIC: N00191. 

3. C-D SLIP, SOURCE FROM DD-987 

TAMMY B. GROOMS, C330, 34706 

SECRETARY 

D~ CDR, USN, C300 33715 

UNCLASSIFIED 311230Z MAR 94 



' . ' ';" 

" 

l 
UNCLASSIF 

02 03 311230Z MAR 94 RR uuuu 0771451 

4. 30 GALS 

s. JP-5 

6. INTERNAL TRANSFER OF FUEL ONBOARD DD-987 

7. EQUIPMENT FAILURE, AUTOMATIC SHUT-OFF VALVE FAILED 

8. A. 200FT X 2FT 

B. BRIGHT COLOR BANDS 

C. NW/SKTS 

D. N/A 

E. NW/MOVEMENT IS INTO SLIP 

9. A. COOPER RIVER 

B. NONE 

) C. NONE 

10. A. MMCM(SS) M.J. DRENTLAW, CNSY C/307, REPORT 1232528 

B. 1520 LOCAL 30MAR94 

11. SAMPLES WERE NOT TAKEN 

12. SHIPS BULL, CAMELS, FLOATING CRANE 

13. SORBENTS 

14. NAVY - NAVSTA PORT SERVICES 

15. NONE 

16. POC, MMCM(SS) J.J. DRENTLAW, C/307, NAVSBIPYD CHARLESTON SC, 

UNCLASSIFIED 311230Z MAR 94 



'?' t " 

"' UNCLASSIFIED 

l 03 
03 311230Z MAR 94 RR uuuu 0771451 

{AV) 563-5245 I ( 803) 743-5051. // 

) 

UNCLASSIFIED 311230Z MAR 94 



y-ruuuuuuuuuuuu. 
U N C L A S S I ~ ~ E D U 

~INISTRATIVE MESSAGE 

&1NE 

R 022235Z APR 94 ZYB PSN 822733J25 

FM USS DEYO 

TO COMNAVBASE CHARLESTON SC//N34//N32// 
COMSUBGRU SIX// 
NAVSTA CHARLESTON SC//13// 
COMDESRON FOUR//JJJ// 

INFO CNO WASHINGTON DC//N45// 
CHINFO WASHINGTON DC//JJJ// 
SOUTHNAVFACENGCOM CHARLESTON SC//181// 
COMNAVFACENGCOM ALEXANDRIA VA//181// 
COMNAVSEASYSCOM WASHINGTON DC//OOC24// 
NEESA PORT HUENEME CA//112// 
COGARD NATIONAL RESPONSE CENTER WASHINGTON DC//JJJ// 
NAVY JAG ALEXANDRIA VA//JAG31// 
SOPA CHARLESTON SC 

BT 
UNCLAS //N05090// 

~D/GENADMIN/DEYO// 
SUBJ/OIL SPILL REPORT (OPNAV 5090-2)// 

REF/A/DOC/COMNAVBASE/15MAY92// 

AMPN/REF A IS COMNAVBASECHASNINST 5090.6 (OIL AND HAZARDOUS SUBSTANCE 
CONTINGENCY PLAN)// 

RMKS/l. 021900Z APR 94. 

DISPATCHER FRI 

DLVR:COMDESRON FOUR(l) ... ACT 
DLVR:USS DEYO(l) ••. ORIG 
DLVR:COMCRUDESGRU TWO(OOI) ••• HOST (0) 
DLVR:SOPA CHARLESTON SC(O) ... TENANT/INFO (1) 

SAT J!!. 
SUN~ 

0UTY CHIEF FRI -
S..\T 21. 
SUNJ 

N32(l) ••• ACT FOR COMSUBGRU SIX(9) 05090/ 1/0359 
013(1) OlD(l) 01{1) OOA(l) NSl(l) NS(l) N4(1) FILE(!) 

13(1) ... ACT FOR NAVSTA CHARLESTON SC(l) /19/ 

RTD:000-000/COPIES: 

~95/21483/ /092 
":BSVE0039 092/23:55Z 

PSN-020895 I 

1 SBA 0074 092/23:55Z 

uuuuuuuuuuuuuuuuuuuuuuuuuumnruuuuuuuuu 
U U N C L A S S I F 1 E D U 
lJUUUUUUUlJUlHHJUU:JUUlJlJUUUUIJVUUUUUUUUUUUt: 

022235Z APR 94 
USS DEYO 

13 
131 

132 
133 
134 



.. ·•~ .. JI-- - ' .. , •• -, T- .'UUUlJUlnJUUUUl 

u U N C L A S S I F .._' E D U c...___ 

) USS DEYO (DD-989), 20836. 

PIER ZULU lA, NAVAL STATION CHARLESTON SC. 

4. 50 GAL. 

5. COSMOLINE. 

6 • IPT CHARLESTON SC. 

7. UNDERWATER REPAIRS TO SHIPS HULL REQUIRED DIVERS TO CONDUCT 
NITROGEN PURGE OF SHIPS KEEL. LEAK OCCURED WHEN DIVING CONTRACTOR 
(OCEANEERING) REMOVED KEEL PLUG. SPILL DID NOT OCCURE UPON 
REMOVAL OF PLUG, ONLY AFTER SHORT DELAY APPROXIMATLY FIFTY GAL. 
OF COSMOLINE DRAINED TO RIVER. SOURCE SECURED UPON REPLACEMENT 
OF PLUG. NO PRESS INTEREST. 

8. SLICK DESCRIPTION AND MOVEMENT. 
A. 400FT X 30FT. 
B. DK BROWN. 
C. 145DEG. AT lSKTS. 
D. NONE 
E. CONTAINED AROUND SHIPS HULL. 

9. AREAS DAMAGED OR THREATENED. 

B. NO APPARENT DAMAGE TO PROPERTY, WILDLIFE OR OTHER RESOURCES. 
) 

A. COOPER RIVER 

C. NONE 

10. TELEPHONIC REPORT WAS MADE TO NRC. 
A. LANGFORD, GLEN LT. USN, COMMAND DUTY OFFICER. 
B. 02APR94, 1430R. 

11. SAMPLES WERE NOT TAKEN. 

12. CONTAINMENT METHOD: BOOM, SHIPS HULL, AND WATER SPRAY. THICK, 
NON-VISCOUS COSMOLINE WAS EASILY CONTAINED AND CLEANED UP. 

13. REMOVAL METHOD: OIL-ABSORBING PADS. 

14. SPILL REMOVED BY SHIPS FORCE, PORT SERVICES CHARLESTON, AND 
DIVING CONTRACTOR (OCEANEERING). 

15. NO ASSISTANCE REQUIRED. 

16. USS DEYO (DD 989), DSN 563-4526. 
BT 
PROTECT FOR RUCKCHB 
PROTECT FOR RUCKCIF 

~895/21483/ /092 
.J:BSVE0039 092/23:55Z 
· PSN-020895 I 

2 SBA 0074 092/23:55Z 

uuuuuuuuuuuuuuuum1uuuuuuumnmuuuuuuuuu 
U l! N C L A S S T F T E D U 
U UU U U ! HJ U ,; ~ l U U UUlJ CU U UUUU U U UU UUU UUU U U lJ UUU 

022235Z APR 94 
USS DEYO 



UNCLASSIFIED 

01 03 051137Z APR 94 RR UUUU 

AD MIN 

NAVSHIPYD CHARLESTON SC//304// 

COMNAVBASE CHARLESTON SC//N34/N32// 

NAVSTA CHARLESTON SC//13// 

INFO CNO WASHINGTON DC//N45// 

CHINFO WASHINGTON DC//JJJ// 

SOUTHNAVFACENGCOM CHARLESTON SC//181// 

COMNAVFACENGCOM ALEXANDRIA VA//181// 

COMNAVSEASYSCOM WASHINGTON DC//OOC24// 

0951137 

COGARD NATIONAL RESPONSE CENTER WASHINGTON DC//JJJ// 

NAVY JAG ALEXANDRA VA//JAG 31// 

SOPA CHARLESTON SC 

UNCLAS //N05090// 

MSGID/GENADMIN/CNSY CHARLESTON SC// 

SUBJ/OIL SPILL REPORT (REPORT SYMBOL OPNAV 5090-2}// 

REF/A/DOC/COMNAVBASE/15MAY92// 

AMPN/REF A IS COMNAVBASECHASNINST 5090.6 (OIL AND HAZARDOUS SUBSTANCE 

CONTINGENCY PLAN)// 

RMKS/l. 041640ZAPR94 

2. CHARLESTON NAVAL SHIPYARD, UIC: N00191. 

3. C-NORTH BERTH 1 

TAMMY B. GROOMS, C330, 3~706 

SECRETARY 

D~~-:_~DR, CSN, CJOO 33715 

')<;1]177 J'l.PH OJ. 



UNCLASSIFIED 

02 03 051137Z APR 94 RR UUUU 0951137 

4. 7.5 GALS 

5. UNKNOWN 

6. SPILL NOTICED DURING TOUR OF PIERS 

7. UNKNOWN 

8. A. SOFT X SOFT 

B. BRIGHT COLOR BANDS & DULL BROWN 

C. WINDSTILL 

D. N/A 

E. NONE 

9. A. COOPER RIVER 

B. NONE 

C. NONE 

10. A. MMCM(SS) M.J. DRENTLAW, CNSY C/307, REPORT #233197 

B. 1325 LOCAL 4APR94 

11. SAMPLES WERE NOT TAKEN 

12. SHIP'S HULL AND CAMEL 

13. SORBENTS 

14. NAVY - NAVSTA PORT SERVICES 

15. COMPLETE CHECK OF PIER AND SHIP CONDUCTED, NO INDICATION OF 

PROBABLE SOURCE 



UNCLASSIFIED 

03 03 051137Z APR 94 RR UUUU 0951137 

16. POC, MMCM(SS) M. J. DRENTLAW, C/307, NAVSHIPYD CHARLESTON SC, 

(AV) 563-5245, (803) 743-5051.// 



j 
• 

. ~ .. 
ooooouuoouoouoouuuoouoouuuuauuuuuuuuou 
U UNCLASSIFIED ~ 
uuuuououauuooouooooooouuoouuooououuuoo 

~~~SMISSION RECALLED MESSAGE 
~STRATIVE MESSAGE 

: ROUTINE 

R 051137Z APR 94 ZYB PSN 838690J34 

FM NAVSHIPYD CHARLESTON SC//304// 

TO COMNAVBASE CHAR.LESTON SC//N34/N32// 
NAVSTA CHARLESTON SC/ /13/ / '· 

INFO CNO WASHINGTON DC//N45// 
CHINFO WASHINGTON DC//JJJ// 
SOUTHNAVFACENGCOM CHARLESTON SC//181// 
COMNAVFACENGCOM ALEXANDRIA VA//181// 
COMNAVSEASYSCOM WASHINGTON DC//OOC24// 
COGARD NATIONAL RESPONSE CENTER WASHINGTON DC//JJJ// 
NAVY JAG ALEXANDRIA VA//JAG 31// 
SOPA CHARLESTON SC 

BT 
UNCLAS //N05090// 

MSGID/GENADMIN/CNSY CHARLESTON SC// 

SUBJ/OIL SPILL REPORT (REPORT SYMBOL OPNAV 5090-2)// 

~A/DOC/COMNAVBASE/15MAY92// 
AMPN/REF A IS COMNAVBASECHASNINST 5090.6 (OIL AND HAZARDOUS SUBSTANCE 
CONTINGENCY PLAN)// 

RMKS/1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 

041640ZAPR94 
CHARLESTON NAVAL SHIPYARD, UIC: N00191. 
C-NORTH BERTH 1 
7.5 GALS 
UNKNOWN 
SPILL NOTICED DURING TOUR OF PIERS 
UNKNOWN 
A. SOFT X SOFT 
B. BRIGHT COLOR BANDS & DULL BROWN 
C. WINDSTILL 

..... 
/D. N/A 

13(1) ••• ACT FOR NAVSTA CHARLESTON SC(l) /19/ 

RTD: 000-0~,~l~OPIES: 

1 SBA 0002 096/12: lSZ 051137Z APJb44 
NAVSHIPYD~'ftm'pS(: 

024989/00274/ /096 
CSN:BSVE0015 096/12:15Z 

UUUU fJL'UUUUUUUG Ullll.-__ . -· -·---: ... ~ 
U UNCLASSIFIED uUIA,___ ____ _ 

PSN-024989 I 

um-ruuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu t3l. _____ .---. 
l.52 ______ , 

Oi 

~-

'j 



I ,. / 
.-' 

J 

u U N C L A S S I F I E D 

E. NONE 
A. COOPER RIVER 
8. NONE 
C. NONE 

u. 

10. A. MMCM(SS) M.J. DRENTLAW, CNSY C/307, REPORT #233197 
B. 1325 LOCAL 4APR94 

11. SAMPLES WERE NOT TAKEN 
12. SHIP'S HULL AND CAMEL 
13. SORBENTS 
14. NAVY - NAVSTA PORT SERVICES 
15. COMPLETE CHECK OF PIER AND SHIP CONDUCTED 1 NO INDICATION OF 

PROBABLE SOURCE 
16. POC, MMCM(SS) M. J. DRENTLAW, C/307, NAVSHIPYD CHARLESTON SC 

(AV) 563-5245, (803) 743-5051.// 
BT 

- .. 

)24989/00274/ /096 
~SN:BSVE0015 096/12:15Z 

PSN-024989 I 

2 SBA 0002 096/12:15Z 051137Z APR 94 
NAVSHIPYD CHARLESTON SC 

TJUUIJUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
U U N C L A S S I F I E D U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 



uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
Li U N C L A S S I F I E D LI 
UUUUUUUUl IUUUUUIJUUUUUUULJUUUUUUUUUUUUUUU !) j i 

F'F<I CIR= fy 

MESSAGE ~ L~ 
~ G .· 

P R 071530Z APR 94 F'SN 62°'.:::0 159829~ .. 

FM NAVSTA CHARLESTON SC /1~./00/111// 

TO ALL SHIPS AND AFLOAl CMDS PRESENT CHARLESTON AREA 
COMNAVBASE CHARLESTON SC1/N32// 
COMSUBGRU SIX//N32// 
NAVSHIPYD CHARLESTON SCt/190/340// 
COMCOGARDGRU CHARLESTON SC//OPS// 
COMNAVSURFGRU CHARLESTON SC//00/01/30// 
CINCLANTFLT NORFOLK VA//N4422// 
NAVY JAG ALEXANDRIA VA//JAG31// 

BT 

. ~· 
3 

11 o· 
/ 

UNCLAS//N05090//GROUP/SQUADRDN CDRS PROTECT FOR UNDER~AY UNiTS AND/OR 
INPORT UNITS RETAINING THEIR COMM GUARD AS APPROPRIATE 
MSGID/GENADMIN/NAVSTA CHARLESTON SC/13// 

SUBJ/OIL SPILL HARBOR INCIDENT TOTALS FOR MARCH 94// 
RMKS/1. THE FOLLOWING lS A SUMMARY OF OIL SPILL CLEANUP REQUIREMENTS 
PLACED ON THE NAVSTA OIL SPILL RECOVERY TEAM DURING THE MONTH OF 
MARCH. 

2. THERE WERE A TOTAL OF FOUR SPILL INCID~NTS DURING THE MONTH OF 
MARCH. 

A. THE FIRST SPILL OCCURRED ON 4 MARCH AT PIER CHARLIE, WHEN FOUR 
GALLONS OF FUEL OIL WERE SPILLED INTO THE WATER DURING A TRANSFER 
EVOLUTION. ALERT WATCH STANDING AND QUICK RESPONSE PREVENTED MORE 
OIL FROM BEING SPILLED. ABSORBENT ROLLS WERE UTILIZED FOR CLEANUP OF 
THE SPILL. DUE TO SLACK TIDE, CONTAINMENT BOOM WAS NOT UTILIZED. 
B. THE SECOND SPILL OCCURRED ON 18 MARCH AT DRY DOCK #5, WHEN 
APPROXIMATELY TEN GALLONS OF LUBE OIL WERE SPILLED DUE TO DRAIN PUMP 
DISCHARGE VALVE FAILURE. SPILL WAS CONTAINED WITH ABSORBENT BOOM AND 
PIER WALL. ABSORBENT PADS AND ROLLS WERE UTILIZED FOR CLEANUP OF THE 
SP I LL. 
C. THE THIRD SPILL OCCURRED ON 27 MARCH AT PIER MIKE, WHEN 

I . 
DL.VR: NAVSHIPYD CHARl_ESTot\J SC <6) ... Acr-W D 

rr:A '. 1 •. ~. ~~T FOR~~OMt,~A\l~ASE CHARLESTO :J5l 
!.l 1 •. 1 > CJ CJ ( 1 ; N-~· 5 \ 1 ,i tL i 1 i N 1 ( 1 l 

19666/ 3/0083 

l 
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uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
LJ LJ N C L A S S I F I E D U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

APPROXIMATELY FIFTEEN GALLONS OF FUEL OIL WERE RELEASED INT THE 
WATER; CAUSE UNKNOWN BUT INVESTIGATION ONGOING. DUE TO SLAC~ TIDE, 
CONT<~ I MMENT BOOM r-JOT Ul IL I ZED; ABSORBENT ROLLS USED AS 
RECOVERY MATERIAL. 
D. THE FOURTH SPILL OCCURRED ON 30 MARCH AT PIER CHARLIE, hHEN 
APPROXIMATELY 30 GALLONS OF FUEL OIL WERE SPILLED INTO THE ~ATER DUE 
10 A FAULTY FUEL VALVE. DUE TO FLOOD TIG~ AND LOCATION, Th~ QUAY 
liJALL AND CAMELS l<JERE UTILIZED TO COtHAlt\J THE SPILL FDR RECCi'.ERY. 

3. EVEN THOUGH ND KNOWN ENVIRONMENTAL IMPACT OCCURRED AS A RESULT 
OF THESE SPILLS, THE POTENTIAL EXISTS IF THIS TREND IS CONT.NUED. 
A TOTAL OF 59 GALLONS OF OIL WERE RELEASED INTO THE RIVER W.TH A 
RECOVERY COST OF $3245 1 AND 100 PORT SERVICES' WORK HOURS UEED 
DURING THE RECOVERY EFFORTS. 

4. EACH AND EVERY PERSON ON THE WATERFRONT NEEDS TO BE MADE AWARE 
OF THEIR RESPONSIBILITY FOR ENSURING SPILLS DO NOT OCCUR.// 
BT 

526159/31796/ 10~7 HCA 1 '~' Ci98/01: 06Z 1171 r:::,-,)Z AF'f:: ·::;;4 
CSN:POCH0073 n9~ 1 n1:07Z NAVSTA CH~-~ESTON SC 



• 
HAS SPILL STOPPED? YES 
IS SPILL CONTAINED YES 
IS ANY MATERIAL GOING INTO RIVER OR DRAINS? 

WHAT SPILLED? hiJI' ;,, .. 

~OURCES NEEDED CALLED PHONE TIME 
X99 HAZ. MAT. SPILL TEAM YIN YIN 36115 (D) 

35413 (B} 

POU CE YIN YIN 33555 
X07 (PCB OR PESTICIDE SPILL TEAM YIN YIN 36606 (D) 

36104 (D) 

PORT·SERVICES (WATER BORNE) YIN YIN 36411 
SHIPYARD WATCH OFFICER YIN YIN 34642 (B) 

INDUSTRIAL WATCH OFFICER YIN YIN 36390 (B) 
(NIGHT) 
X72 LABOR SUPPORT AND YIN YIN 32817 (D) 
HANDLING EQUIPMENT 36791 (B) 

EMS YIN YIN 35444 
FIRE DEPARTMENT YIN YIN 35333 . 
INDUSTRIAL HYGIENE YIN YIN 36100 (D) 

36600 (D) 
NAVSTA DUTY OFFICER YIN YIN 35430 (B) 

35096 (B) 
NSC DUTY OFFICER YIN YIN 32660 (B) 

32661 (B) 
QUALITY ASSURANCE I.AB YIN YIN 32955 
REPAIR OFFICER YIN YIN 33280 
RESIDENT OFFICER IN CHARGE OF YIN YIN 33630 
CONSTRUCTION 
SAFETY (NAVAL STATION) YIN YIN 35878 
SAFETY {SHIPYARD) YIN YIN 36298 -

35957 
NOTES: {D) DAY SHIFT, (B) BACKSHIFT 

C\106 NOTIFICATION· 
NAME TIME NOTIFIED HOME PHONE 
GARY CRAWFORD 744-7000 
GENE RORIE 744-0986 

~:.·~~---

r - . -

E:iclns"Jre (I) 
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UNCLASSIFIED 

01 02 191209Z APR 94 RR UUUU 

AD MIN 

NAVSHIPYD CHARLESTON SC//304// 

COMNAVBASE CHARLESTON SC//N34/N32// 

NAVSTA CHARLESTON SC//106// 

INFO CNO WASHINGTON DC//N45// 

CHINFO WASHINGTON DC//JJJ// 

SOUTHNAVFACENGCOM CHARLESTON SC//181// 

COMNAVFACENGCOM ALEXANDRIA VA//181// 

COMNAVSEASYSCOM WASHINGTON DC//OOC24// 

1091209 

COGARD NATIONAL RESPONSE CENTER WASHINGTON DC//JJJ// 

NAVY JAG ALEXANDRA VA//JAG 31// 

SOPA CHARLESTON SC 

UNCLAS //N05090// 

MSGID/GENADMIN/CNSY CHARLESTON SC// 

SUBJ/OIL SPILL REPORT (REPORT SYMBOL OPNAV 5090-2)// 

REF/A/DOC/COMNAVBASE/15MAY92// 

AMPN/REF A IS COMNAVBASECBASNINST 5090.6 (OIL AND HAZARDOUS SUBSTANCE 

CONTINGENCY PLAN)// 

RMKS/1. 181540ZAPR94 

2. CHARLESTON NAVAL SHIPYARD, UIC: N00191. 

3. CHARLESTON NAVAL SHIPYARD DRYDOCK 5 

TAMMY B. GROOMS, C330, 34706 

SEC~~-
D. E. RIES, CDR, USN, C300 33715 

UNCLASSIFIED 191209Z APR 94 



TI QUE 

UNCLASSIFIED 

02 03 1912092 APR 94 RR UUUU 1091209 

4. 4 GALS 

5. OIL/WATER MIXTURE 

6. PUMPING OUT LUBE OIL STOWAGE TANK 

7. UNKNOWN PERSON OR PERSONS PLACED VACUUM CAN AIR EJECTOR IN 

SERVICE. SUBSEQUENTLY SHIPS FORCE USED ATTACHED HOSE TO DEWATER 

DIESEL GEN ROOM BILGE BUT DID NOT MONITOR LEVEL IN VACUUM CAN AND 

VACUUM CAN OVERFLOWED THROUGH VENT. CAN WAS SECURED IP.MEDIATELY AND A CRl 

'1; 

CONDUCTED. 

8. NONE 

9. A. COOPER RIVER 

B. NONE 

C. NONE 

10. A. MMCM(SS) M.J. DRENTLAW, CNSY C/307, REPORT #235514 

B. 1410 LOCAL 18APR94 

11. SAMPLES WERE NOT TAKEN 

12. FULLY CONTAINED WITHIN DRYDOCK 5 

13. SORBENTS 

14. CNSY 

15. NONE 

16. POC, MMCM(SS) M. J. DRENTLAW, C/307, NAVSHIPYD CHARLESTON SC, 



UNCLASSIFIED 

03 03 191209Z APR 94 RR UUUU 1091209 

(AV) 563-5245, (803) 743-5051.// 

nnr LJ\SS T F'TF Jl 



. t 

) 

HAS SPILL STOPPED? 
IS SPILL CONTAINED 
IS ANY MATERIAL GOING INTO RIVER OR DRAINS? 

WHAT sPILLED'? t/4s v IL Ct,· I ~ 

RESOURCES NEEDED 
X99 HAZ. MAT. SPILL TEAM Y/R) 

POU CE Y(NJ 
X07 (PCB OR PESTICIDE SPILL TEAM YIN) 

PORT SERVICES (WATER BORNE) /fbN 
SHIPYARD WATCH OFFICER ~IN 
lli"DUSTRIAL WATCH OFFICER Y@ 
{NIGHT) 
X72 LABOR SUPPORT AND Yf!' 
HANDLING EQUIPMENT 
EMS Ytt-.t 
FIRE DEPARTMENT y If' f) 
INDUSTRIAL HYGIENE Y~D 

NAVSTA DUTY OFFICER Y<BJ 

NSC DUTY OFFICER ~ 

QUAUTY ASSURANCE LAB YffJ 
REPAIR OFFICER <:1rn. 
RESIDENT OFFICER IN CHARGE OF Yl';/ 
CONSTRUCl10N 
SAFETY (NA VAL STATION) Yltcl 
SAFEfY (SHIPYARD) ~ 

NOTES: (D) DAY SHIFT, (B) BACKSIDFT 

C\106 NOTIFICATION· . 
NAME Tll\IB NOTIFIED 
GAR¥ CRAWFORD l/'/O 
GENE RORIE 

·- -·-~··-

YES 
YES 
YES 

mo.Iv 

CALLED MONE 
YIN 36115 {D) 

35413 (B) 
YIN 33555 
YIN 36606 {D) 

....... 36104 <D) 

LY'IN 36411 
('lj/N 34642 (B) 
ytNJ 36390 (B) 

y~ 32817 {D) 
36791 (B) 

y(bl 35444 
-Yf.N) 35333 

YM 36100 {D) 
36600 {D) 

Y® 35430 (B} 
35096 (B) 

Vlll 32660 (B) 
32661 (B) 

YllJJ 32955 
Cln;J... 33280 
YINI 33630 

YiN) 35878 

Y!J:V 36298 
35957 

HOME PHONE 
744-7000-
'tAA l'il\0£ 

-

NO 
NO 
NO 

TIME 

//:1i ~ 
1/ ·;z~ 

i//,' ~" 

Encln<:.>re (1) 
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HAZARDOUS MATERIAL SPILL 
PHONE DATA SHEET 

_J TIME: Q(/,( DATE:£ </-'lf WHO RECEIVED CALL: ...},, '#taf)lJ f. ,/;e-'? c·1,(>-) 

-

PERSONREPORTINGSPILL: ), tfl(tJ(,)11 SHOP: !df, · PHONE: __ _ 

~ . I. . . • .. 
HAS SPILL SroPPml1fJ>frU, c../l 

IS SPILL CONTAINED 
IS ANY MATERIAL GOING INTO RIVER OR DRAINS? 

YES 
YES 

~ 

NO 
NO 
NO 

() { '- lttl~. z.,v c frl.i. 

PHONE TIME 
36115 (D) 
35413 (B) z. () 

YIN YIN 33555 
YIN YIN 36606 (D) 

36104 (D} 
YIN YIN 36411 

YIN YIN 34642 (B) 
YIN YIN 36390 (B) 

YIN YIN 32817 (D) 
36791 (B) 

YIN ., YIN 35444 
YIN Y/N 35333 
YIN YIN 36100 (D) 

36600 (D) 
YIN YIN 35430 (B) 

35096 (B) 

.. omcER YIN IN 32660 (B) 
">'' 32661 (B) , .... 

' . .- UAErIY ASSURANCE I.AB YIN YIN 32955 
: tl'BP.AllfOFFICER YIN YIN 33280 
. RESJ;Q:BNT omcER IN CHARGE OF YIN YIN 33630 

CONSTRUCTION 
SAFETY (NAVAL STATION) YIN YIN 35878 
S~ (SHIPYARD) YIN YIN 36298 

·-. ~-:~~·. "-! ,. .: ~. '·.~ 35957 
NOTES: o:>.> DAY SHlFr, (B) BACKSHIFT 

C\106 NOTIFICATION: 
NAME ' :~:f/'. . ':..;; ~-· TIME NOTIFIED HOME PHONE 
GARY CRAWFORD.,· "144 7d60 749'-Z/J"Zl 
GENE RORIE 744-0986 

'. .. 
.. 

Enclosure (l) 



. UNCLASSIFIED 

'} 01 03 041520Z MAY 94 RR UUUU 1241520 

l 

l 

AD MIN 

NAVSBIPYD CHARLESTON SC//304// 

COMNAVBASE CHARLESTON SC//N34/N32// 

NAVSTA CHARLESTON SC//13// 

INFO c1'o WASHINGTON DC//N4S// 

CHINFO WASHINGTON·DC//JJJ// 

' SOOTBNAVFACENGCOM CHARLESTON SC//181// 

COMNAVFACENGCOM ALEXANDRIA VA//181// 

COMNAVSEASYSCOM WASHINGTON DC//OOC24// 
·~~ 

COGARD NATIONAL RESPONSE CENTER WASHINGTON OC//JJJ// 

NAVY JAG AI,.ExANDRA VA//JAG 31// 
; . 

UN CLAS 

SOPA CHARLESTON SC 

//N05090// 

MSGID/GENADMIN/CNSY CHARLESTON SC// 

SUBJ/OIL SPILL REPORT (REPORT SYMBOL OPNAV 5090-2)// 

REF/A1DOC/COMNAVBASE/1SMAY92// 

AMPN/REF A IS COMNAVBASECBASNINST 5090 •. 6 (OIL AND HAZARDOUS SUBSTANCE 

CONTINGENCY PLA?q)// 

RM.KS/l. 041230ZM'.AY94 

2. CHARLESTON NAVAL SHIPYARD, UIC: N00191. 

3. PIER "F" NORTH BERTH 1 

SE '1¥-V - 1 
T:e B. GROOMS, C330, 34706 

• ;~~R, USN, C300 33715 

UNCLASSIFIED 041520Z MAY 94 



UNCLASSIFIED 

l 02 03 041520Z MAY 94 RR UOUU 1241520 

l 

l 

.. 
4. 20 GALS 

5. SUSPECT DIESEL FUEL . 
. ' 

6. BILGE DEWATERING 

7. PRINCIPAL CAUSE WAS OPERATOR ERROR, OPi:;:fm.TOR FAILED TO CHECK 

EQUIPMENT PRIOR TO OPERATION, SIGHT GLASS FOR VACUUM CANISTER WAS 

ISOLATED, VACUUM CAN OVERFILLED CAUSING PUMP TO TAKE SUCTION ON FLUID 

INSTEAD OF AIR. PUMP DISCHARGE IS NORMALLY JUST EXHAUST BUT WHEN 

PUMP FILLED WITH SLUDGE IT WAS DISCHARGED OVERBOARD 
·;.~ 

8. A. lOOFT X lOOFT 

B. DULL BROWN 
'• 

c. NORTH/lOKTS ., 

D. N/A 

E. NO MOVEMENT 

9. A. COOPER RIVER 

B. NONE 

C. NONE 

10. A. MMCM(SS) M;.J. DRENTLAW, CNSY C/307, REPORT 1237900 

B. 0930 LOCAL 04MAY94 

11. SAMPLES WERE TAKEN 

12. BOOM, PIER, QUAYWALL & CRAFT BULL 

UNCLASSIFIED 041520Z MAY 94 



. ' 

UNCLASSIFIED 

.., 03 03 041520Z MAY 94 RR UUUU 1241520 

, 

13 • SORBENTS 

14. NAVY - NAVSTA PORT SERVICES 

15. U. S. COAST GUARD REPRESENTATIVE WAS PRESENT DURING SOME OF 

CLEAN-UP ACTIONS' 

16. POC, MMCM(SS) M. J. DRENTLAW, C/307, NAVSHIPYD CHARLESTON SC, 

(AV) 563-5245, (803) 743-5051.// 

·, 

UNCLASSIFIED 041520Z MAY 94 



UNCLASSIFIED 

01 03 041520Z MAY 94 RR UUUU 

ADM IN 

NAVSHIPYD CHARLESTON SC//304// 

COMNAVBASE CHARLESTON SC//N34/N32// 

NAVSTA CHARLESTON SC//13// 

INFO CNO WASHINGTON DC//N45// 

CHINFO WASHINGTON DC//JJJ// 

SOUTHNAVFACENGCOM CHARLESTON SC//181// 

COMNAVFACENGCOM ALEXANDRIA VA//181// 

COMNAVSEASYSCOM WASHINGTON DC//OOC24// 

1241520 

COGARD NATIONAL RESPONSE CENTER WASHINGTml DC/ I JJJ / / 

NAVY JAG ALEXANDRA VA//JAG 31// 

SOPA CHARLESTON SC 

UNCLAS //N05090// 

MSGID/GENADMIN/CNSY CHARLESTON SC// 

SUBJ/OIL SPILL REPORT {REPORT SYMBOL OPNAV 5090-2)// 

REF/A/DOC/COMNAVBASE/15MAY92// 

AMPN/REF A IS COMNAVBASECHASNINST 5090.6 (OIL AND HAZARDOUS SUBSTANCE 

CONTINGENCY PLAN)// 

RMKS/1. 041230ZMAY94 

2. CHARLESTON NAVAL SHIPYARD, UIC: N00191. 

3. PIER "F" NORTH BERTH 1 

:~~~O~MS, C330, 34706 

K/~~~DR, USN, C300 33715 

fTNf"T.l\SSTPTED {"\ .1 l i::; ? 0 'l ~1A y 9 4 



UNCLASSIFIED 

02 03 041520Z MAY 94 RR UUUU 1241520 

4. 20 GALS 

5. SUSPECT DIESEL FUEL 

6. BILGE DEWATERING 

7. PRINCIPAL CAUSE WAS OPERATOR ERROR, OPERATOR FAILED TO CHECK 

EQUIPMENT PRIOR TO OPERATION, SIGHT GLASS FOR VACUUM CANISTER WAS 

ISOLATED 1 VACUUM CAN OVERFILLED CAUSING PUMP TO TAKE SUCTION ON FLUID 

INSTEAD OF AIR. PUMP DISCHARGE IS NORMALLY JUST EXHAUST BUT WHEN 

PUMP FILLED WITH SLUDGE IT WAS DISCHARGED OVERBOARD 

8 • A. lOOFT X 100FT 

B. DULL BROWN 

c. NORTH/lOKTS 

D. N/A 

E. NO MOVEMENT 

9. A. COOPER RIVER 

B. NONE 

c. NONE 

10. A. MMCM(SS) M.J. DRENTLAW, CNSY C/307, REPORT #237900 

B. 0930 LOCAL 04MAY94 

11. SAMPLES WERE TAKEN 

12. BOOM, PIER, QUAYWALL & CRAFT HULL 



UNCLASSIFIED 

03 03 041520Z MAY 94 RR UUUU 1241520 

13. SORBENTS 

14. NAVY - NAVSTA PORT SERVICES 

15. U. S. COAST GUARD REPRESENTATIVE WAS PRESENT DURING SOME OF 

CLEAN-UP ACTIONS 

16. POC, MMCM(SS) M. J. DRENTLAW, C/307, NAVSHIPYD CHARLESTON SC, 

(AV) 563-5245, (803) 743-5051.// 

(i ~ , c 'I r. :: • , '\ 'f () 4 



UNCLASSIFIED 

01 02 041641Z MAY 94 RR UUUU 

ADM IN 

NAVSHIPYD CHARLESTON SC//304// 

COMNAVBASE CHARLESTON SC//N34/N32// 

NAVSTA CHARLESTON SC//13// 

INFO CNO WASHINGTON DC//N45// 

CHINFO WASHINGTON DC//JJJ// 

SOUTHNAVFACENGCOM CHARLESTON SC//181// 

COMNAVFACENGCOM ALEXANDRIA VA//181// 

COMNAVSEASYSCOM WASHINGTON DC//OOC24// 

1241641 

COGARD NATIONAL RESPONSE CENTER WASHINGTON DC//JJJ// 

NAVY JAG AL~XANDRA VA//JAG 31// 

SOPA CHARLESTON SC 

UNCLAS //N05090// 

MSGID/GENADMIN/CNSY CHARLESTON SC// 

SUBJ/OIL SPILL REPORT (REPORT SYMBOL OPNAV 5090-2)// 

REF/A/DOC/COMNAVBASE/15MAY92// 

AMPN/REF A IS COMNAVBASECBASNINST 5090.6 (OIL AND HAZARDOUS SUBSTANCE 

CONTINGENCY PLAN)// 

RMKS/1. 031750ZMAY94 

2. CHARLESTON NAVAL SHIPYARD, UIC: N00191. 

3. PIER "F" NORTH 

TAMMY B. GROOMS, C330, 34706 

SEC~~ 
D. E. RIES, -DR, USN, C300 33715 



UNCLASSIFIED 

02 02 041641Z MAY 94 RR UUUU 1241641 

4. 1/2 GAL 

5. FUEL OIL 

6. PUMPING YSR TO YOS 

7. CAPPED HOSE NOT SECURED PROPERLY 

8. A. lOOFT X lOOFT 

B. SILVERY & BRIGHT COLOR BANDS 

c. NORTH/lOKTS 

D. N/A 

E. NONE 

9. A. COOPER RIVER. 

B. NONE 

c. NONE 

10. PHONE REPORT TO NRC WAS NOT MADE 

11. SAMPLES WERE NOT TAKEN 

12. PIER, QUAYWALL, SHIP'S HULL 

13. SORBENTS 

14. NAVY - NAVSTA PORT SERVICES 

15. NONE 

16. POC, MMCM(SS) M. J. DRENTLAW, C/307, NAVSHIPYD CHARLESTON SC, 

{AV) 563-5245 1 ( 803) 743-5051. // 

UNCLASSIFIED 0416417. MAY 94 



.. ~ :- :, ', ~ 
. ~ ~· . 

. ~CLASSIFIED 

~ 01 02 041641Z MAY 94 

AD MIN 

RR UUUU 

NAVSBIPYD CHARLESTON SC//304// 

COMNAVBASE CHAR.LESTON SC//N34/N32// 

NAVSTA CHARLESTON SC//13// 

INFO CNO WASHINGTON DC//N45// · 

CHINFO WASBINGTON'DC//JJJ// 

SOUTBNAVFACENGCOMCHARLESTON SC//181// 

COMNAVFACENGCOM ALEXANDRIA VA//181// 

COMNAVSEASYSCOM WASHINGTON DC//OOC24// 

1241641 

COGARD NATIONAL RESPONSE CENTER WASHINGTON DC//JJJ// 

NAVY JAG Ay;,~xANDRA VA//JAG 31// 

SOPA CHARLESTON SC .. 
UNCLAS //N05090// 

MSGID/GENADMIN/CNSY CHARLESTON SC// 

SUBJ/OIL SPILL REPORT (REPORT SYMBOL OPNAV 5090-2)// 

REF/lr/DOC/COMNAVBASE/15MAY92// 

AMPN/REF A IS COMNAVBASECBASNINST 5090.6 (OIL AND HAZARDOUS SUBSTANCE 

CONTINGENCY PLAN.)// 

RMKS/1. 031750ZMAY94 

2. CHARLESTON NAVAL SHIPYARD, UIC: N00191. 

3. PIER "F" NORTH 

TAMMY B. GROOMS, C330, 34706 

) 
SECI{Jj~Y/) ~ .. 

D~.UZ.I~DR, USN, C300 33715 

UNCLASSIFIED 041641Z MAY 94 



,. ' . 
UNCLASSIFIED .. 

~ 02 02 041641Z MAY 94 RR UUUU 1241641 

l 

l 

4. 1/2 GAL 

5. FUEL OIL 

6. PUMPING YSR TO YOS 

7. CAPPED. 'nosE NOT SECURED PROPERLY 

8. A. lOOFI' X lOOFT 

9. 

« 

B. SILVERY & BRIGHT COLOR BANDS 

C. NORTH/ lOKTS 

D. N/A 

E. 

A. 

B. 

c. 

NONE 

COOPER RIVE~. 

NONE 

NONE 

10. PHONE REPORT TO NRC WAS NOT MADE 

11. SAMPLES WERE NOT TAKEN 

12. PIER, QUAYW'.ALL, SHIP'S HULL 

13. SORBEN'.rS 

14 •. NAVY - NAVSTA PORT SERVICES 

15. NONE 

16. POC, MMCM(SS) M. J. DRENTLAW, C/307, NAVSHIPYD CHARLESTON SC, 

(AV) 563-5245, ( 803) 743-5051. I I 

UNCLASSIFIED 041641Z MAY 94 



HAZARDOUSMATERIALSPD..L 
PHONE DATA SHEET 

TIME: $: t./8 DA TE: ~O PJ!.CFJ.VED CALL!· 1\.1.._I\ '\:) 

PERSON REPORTING SPILL: C_CU~-L· n SHOP: f1l:J,-e. W~'if.~: ~41/~ 
SPILL LOCATION: 8 t e f\.l t le ~eQ. "t ('6-b/r. 

HAS SPILL STOPPED? 
IS SPILL CONTAINED 
IS ANY MATERIAL GOING INTO RIVER OR DRAINS? 

WHAT SPILLED? c_ ~ ~p; l \ (_ u.h s:k_.J 

RESOURCES NEEDED CALLED PHONE 
X99 HAz. MAT. SPILL TEAM YIN YIN 36115 (D) 

35413 (B) 
POU CE YIN YIN 33555 
X07 (PCB OR PESTICIDE SPILL TEAM YIN YIN 36606 (D) 

36104 (D) 

PORT SERVICES (WATER BORNE) YIN YIN 36411 
SmPYARD WATCH OFFICER YIN YIN 34642 (B) 
INDUSTRIAL WATCH OFFICER YIN YIN 36390 (B) 
(NIGH'I) 
X72 LABOR SUPPORT AND YIN YIN 32817 (D) 
HANDLING EQUIPMENT 36791 (B) 
EMS YIN YIN 35444 
FIRE DEPARTMENT YIN YIN- 35333 
INDUSTRIAL HYGIENE YIN YIN 36100 (D) 

36600 (D) 

NAVSTA DUTY OFFICER YIN YIN 35430(B) --- 35096 (B) 
NSC DUTY OFFICER YIN YIN 32660 (B) 

32661 (B) 
QUAUTY ASSURANCE LAB YIN YIN 32955 
REPAIR OFFICER YIN YIN 33280 
RESIDENT OFFICER IN CHARGE OF YIN YIN 33630 
CONSTRUCTION 
SAFETY (NAVAL STATION) YIN YIN 35878 
SAFETY (SHIPYARD) YIN YIN 36298 

35957 
NOTES: (D) DAY SHIFT, (B) BACKSHIFr 

C\106 NOTIFICATION· 
NAME TIME NOTIF1ED HO:l\IE PHONE 

NO 
NO 
NO 

TIME 

GARY CRAWFORD 1144~ 7-J'#- ~"""I GENE RORIE - 744-0986 

-...... ~ ....... 

Enc!n~u rr: (I ) 
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.. 

HAZARDOUS l\1A TERIAL SPILL 
PHONE DATA SHEET 

TIME: Jd . .)j_ DATE: ;/rJ~44WHo RECEIVED CALL: M.4.>j 
PERSON REPORTING SPILL: /;,t:J//o11,1 SHOP: PHONE: (pf// 

SPILL LOCATION: P.ltpA- Gl- l+J[n - L/j s Tu J<A}.( c.-

HAS SPILL STOPPED? 
IS SPILL CONTAINED 
IS ANY MATERIAL GOING INTO RIVER OR DRAINS? 

RESOURCES NEEDED 
X99 HAZ. MAT. SPILL TEAM YIN 

POLICE YJN 
X07 (PCB OR PESTICIDE SPILL TEAM YIN 

~ 

PORT SERVICES (WATER BORNE) ailN 
SH1PY ARD WATCH OFFICER YIN 
INDUSTRIAL WATCH OFFICER YIN 
(NIGHT) 
X72 IABOR SUPPORT AND YIN 
HANDLING EQUIPMENT 
EMS YIN 
FIRE DEPARTMENT- YIN 
INDUSTRIAL HYGIENE YIN 

NAVSTA DUTY OFFICER YIN 

NSC DUTY OFFICER YIN 

QUAUTY ASSURANCE LAB YIN 
REPAIR OFFICER YIN 
RESIDENT OFFICER IN CHARGE OF YIN 
CONSTRUCTION 
SAFETY (NAVAL STATION) YIN 
SAFETY (SHIPYARD) YIN 

NOTES: (D) DAY SHIFT, (B) BACKSHIFf 

C\106 NOTIFICATION: 
NAME TIME NOTIFIED 
GARY CR.A WFORD 
GENE RORIE 

YES · 

~ 

CALLED PHONE 
YIN '36115 (D) 

35413 {B) 

Y/N 33555 
YIN 36606 (D) 

- 36104 (D) 

tiJN 36411 
'YIN 34642 (B) 
1·Y1N 36390 (B) 

YIN 32817 (D) 
36791 {B) 

YIN 35444 
YIN 35333. 

YIN 36100 (D) 
36600 ID) 

YIN 35430 {B) 
35096 (B) 

YIN 32660 (B) 
32661 (B) 

YIN 32955 
YIN 33280 
YIN 33630 

YIN 35878 
YIN 36298 

35951 

-No-
NO 
NO 

TIME._ 

<1 

Enclosure (l) 



'9'1INISTRA:-IVE 

.ROUTINE 
..-.\, ' 

:'.R 261915Z MAY 94 

-~··' ... ~ 9~,IWASHINGTON DC//N4S/.' 
FO~ ASHINGTON DC//JJJ// 

. . .. - fVFACENGCOM CHARLES TOI'.' s.c / l 2 - . 

·~.QMNAVFACENGCO~~ :.~~~~~r;c~~ ~=1: ::-.; / <;. -
·~~OMNAVSEASYSC011 .•. ._,.~NC.'-··•· _ . _ ~t .• 
·:~E.E$A ,,PORT HUENEr ... ~~ CA// l l 2.1. 
-~~OGARO~;l'IATIONAL f=: SFONSE Cc:'·i- .. Wr';- ·i::,r:.N C;C. J , . 

~AVY JAG ALEXAND~I~ VA// ~ ~-

i·i~fA~:f1-A.RLESTON s.: 
.. ·Ri\~. ,., ·r · 

~LAS //N0509011 

J..i1D/GENADHir~;1..;: ·, ,._ I_CH•·1 

'~ ·:l..t· 
~l . 

~rs COMNAVBASECHA~N:NST ~JS0.6 (OIL AND HAZARDOUS 5U5ST~NCE 
-V~ PLAN)// 

. C:1,\F~L:::::::;: t-J : , ... 
. )iNAVFAC::.~KiC(;M 1·.;, ~Fl_.=· ~!f i 

_CT FOR C1JMNA'v'EJ .. ::, 
( l ) N :;. c:. ( l ) l'i~·. ( l J 

: ~; : ~ 1 :.'bin ~.z 
:>iM·J~JD ,'< 

M?iY '..14 
T\_; F. t'-j E F~ 



uuu1 :_1_1c: ·. 1 

u 
1 !' 

8. SLIO\ DE'.:,CF:UPT :C:>l ,~r;l. D\/EME:\~I 

A. SIZE 10X20 FEET 
8. COLCF: DULL 2.F;Oi,!f'I 

C. WIND SOUTH 7 KTS 
D. SEA STATE ONE 
E. SLICK MOVEMENT CONIAI~~D 

9. AREA THREATENED 
A. COOPER RIVER 
B. UNDETERM!NEu 

, I'._ 

10. TELEPHONE REPOST TO N;c WAS MAGE_ REPO~ NUMEER AS~IGNEC ~~11~-. 

A. LCDR HEt-~RY COl1t-Fil·- l - OF;:::-IC ;:: 
8. 261655Z M~Y ~~ 

11. SAMPLES NDT IAl\[~1, 

CONTAINMENT M T~( 
' / 

13. REMOVAL 1·1E TrlCJC, -
~.:. ,) ' \_) ! '>,j 

14. SPILL REMOVAL ~y : . . '~ 

15, ADDITIONAL COMl"'tEf---: ;:;,:J:,~·EC-:- - C. ::,, ;-.: I S;.)t-~lffNi riL H'..:,,:,c; . r::iP ID 

RESPONSE BY NAVAL Si~'.;iICi·. l:1IL TE:.'.;M :;,,,::: -~-'-'-'· 

16. ADDITIONAL INFORMATijN GNTACT LC~~ ~EN~) 
USS RICHMOND K TURNES (CG- 0) 
AV: 563-4746 C0~1M: ec:. ,·--: i;•;. 

BT 

/146 
147/13: lZ 
/ 

- (: ~ l :.,: .dZ :::t.19l:·Z MAY 94 

UUUUUUUU! II II JI!' II I' I' " "., ., .. 

lj 

I I' n rr' 

~I HMOND K TURN~R 



'_I '· 

' ' I . 

MAY 9~ 

~MNAVBASE E:_.1c.r; /,'i'L:...:- ·:, ...:_.-· 

'IPYD CHAF~L ES .,-CH i =· ~ C•b , / 

CHARLESTON ~ ,: -· -
GRU EIGHT//JJ.; 
~~ ... 
No WASHINGTON DC//N45 / 
"WASHINGTON DC//JJ // 

NAVFACENGCOM CHARL S TCi~l SC .1 I l 2.l // 
VFACENGCOM AU:::<Ai,mF I;,, \i{:~// - 2-1/1 

'vsEASYSCOM '.~.:;:H'NC'..:TCI~ c /i'.;CC:.'.i'.\./c 

,.PORT HUEl·EHE (,,~l/ / 1 1'--'-1, 
:A.lt.5fo!IKD NATIONAL RESFCiNSC:. C W1:.::.H I :·.i~-;- ,:i:J 

~ .. _.,.: ,.-~· 

AV P"JAG ALEXAl·JDR:A 1J;"::../i 
.,. . HARLESTON SC 

IL SPILL RE?CFi i: ~;.-c,c--;-

( G r Pl.-< . v 
: ~ ' 

//~::·, 

:~A IS COMNAVEASECHA;NINST 5090.b (OIL AND riAZARCJUS SLSSTANCE 
NCY PLAN)// 

•t~;~-~ 

PAPA NA~SASE c~ LESTON 

t- 1if.l.RL::-.: -:-.-ir1 .•. 

,· OUTHNAVFAC~~.;1:'.i•::.;:;:' ·- ~~;:;;..: !_;::_ --~- - ~:·i 

_.; •• ACT FOR COt·l!·U-1·/cf'.~.:,:=:· CH 1:,;::: C::'. -·:< · 
. 'ff ) 0 O( 1 l 1'·~ 3 ::. ( i ) t-J -~ ( ~ , ;. ~, c ~ j 

___ ,·200 

~/20743/ /i4~ 
JitAG0022 1 47/1 :: : 
N-000159 / 

'j 

l Oil :;c,z t1AY <":4 

,- .i ,_ : ' · • j ::J :-, T 0 R t~ :.: :::; 

1 ) 1 )f II 11 'I " " ,, " ' 



1' ; I 

'J __ J._ 

8. SLICK [lf:;.cnr:·, >~:. 1'.;i ,'·i(:,0\/E'··::~:·:: 

A. SIZE 10X20 FEE 
B. COLOR DULL 2RG~N 

C. WIND SOLTH 7 K~~ 
D. SEA STATE ONE 
E. "SLICK MOVEt1ENT QrHAHEC: 

9. AREA THF;E1.'..\IE1'iE-
A. COOPER RI\'EF: 
B. UNDETER~'Il;cc) 

10. TELEPHG~iE FEi=·~=.i TG ,:;:,c l-,· :, >1AL:·'.:. !=.E o~:;y [\:U:··r::.EF. A::--=::"'1r,JE[ ' : ~ 

A. LCDR HEt·;i=, :' CCi":··· -., JF :~. ·= =;-: 
8. 261655Z .-: ': 

11. SAMPLES rK1T ·- :. 

,} CONT(~ II."!'.:: .. ~ 1-· 

13. REMO\lr-;:__ '.=;-

I'./ 

•,'_ I 14. SPILL R~M0VAL ~f .; ' ' ~ -
-- ,,.. ~ - ~-: ..... '"'." . 

' - .... - ' ' 

15. ADDITIOt·1AL cu~-1:·1t:r.-: :1( . 

R~:S~'?-~SE BY Nr'-.\/;~L ~--~rilI01< CIL 

16 ~.ADDITIONAL HJF:1)FY1A TI:.:·-~ :_1.J: .. r\1: i c_CD;:< riC.r-~:=. r 
USS~RICHMOND K TUr::.~1[;:;; '=·'·=~<·::I 
AV: ·563-4746 COMM. _ J 

BT~ 
I· 
.~· 

~· 

/ 14(.:, 

147/:3: lZ 
/ 

-, 

uuuu~J1;uu11 .11 l'~"" ··" ·· ·· ....... , ... , 

l-4//J..:;: :,1z ~-::.,i91SZ Mt1Y i4 
- t=:IC-iMO~m r: TUF:r:c:"f=; 

I •i: 



UNCLASSIFIED 

01 02 031627Z JUN 94 RR UUUU 

ADM IN 

NAVSHIPYD CHARLESTON SC//304// 

COMNAVBASE CHARLESTON SC//N34/N32// 

1541627 

COGARD NATIONAL RESPONSE CENTER WASHINGTON DC//JJJ// 

NAVSHIPYD CHARLESTON SC//106// 

NAVSTA CHARLESTON SC//13// 

INFO CNO WASHINGTON DC//N45// 

CHINFO WASHINGTON DC//JJJ// 

SOUTHNAVFACENGCOM CHARLESTON SC//181// 

COMNAVFACENGCOM ALEXANDRIA VA//181// 

COMNAVSEASYSCOM WASHINGTON DC//OOC24// 

NAVY JAG ALEXANDRA VA//JAG 31// 

SOPA CHARLESTON SC 

UNCLAS //N05090// 

MSGID/GENADMIN/NAVSHIPYD CHASN SC// 

SUBJ/HAZARDOUS SUBSTANCE RELEASE REPORT (REPORT SYMBOL OPNAV 5090-2) 

II 

REF/A/DOC/COMNAVBASE/15MAY92// 

AMPN/REF A IS COMNAVBASECHASNINST 5090.6 (OIL AND HAZARDOUS SUBSTANCE 

CONTINGENCY PLAN)// 

RMKS/l. 021430Z JUN 94// 

TAMMY B. GROOMS 1 C330, 34706 

Y
-

SEC 

D ~~R, USN, C300 33715 

UNCLASSIFIED 0316/77, auN 94 



UNCLASSIFIED 

02 02 031627Z JUN 94 RR UUUU 1541627 

2. CHARLESTON NAVAL SHIPYARD, UIC: N0019l 

3. PIER FOXTROT NORTH BETWEEN BERTHS 1 AND 3 

4. NORMAL USAGE OF SEWAGE GRAVITY DRAIN LINE 

5. 4" SEWAGE PIPE 

6. SEWAGE 

7. NONE 

8. UNKNOWN - SEE EXPLANATION i9 

9. PIPE WAS BROKEN BETWEEN 5/20/94 AND 6/2/94. A SHALLOW DRAFT 

PAINT CAMEL BECAME WEDGED BETWEEN YSR-32 AND PIER PILING IN A MANNER 

THAT AS TIDE CHANGED IT COULD NOT SHIFT. THE CAMEL LODGED UNDER THE 

4" SEWAGE LINE AT LOW TIDE, WHEN THE TIDE STARTED TO RISE IT BENT 

AND THEN SEVERED THE PIPE. UNABLE TO DETERMINE AMOUNT OF SEWAGE 

DISCHARGE INTO THE RIVER. 

10. DISCHARGE WAS TO RIVER FOR UNKNOWN PERIOD OF TIME DURING 

CHANGING TIDAL AND WEATHER CONDITIONS. 

11. CNSY C/106, PORT SERVICES, PUBLIC WORKS, STATE AUTHORITIES 

12. WHEN LEAK WAS DISCOVERED ALL SOURCES TO THE LINE WERE ISOLATED 

13. ISOLATED SOURCES, REPAIRS TO PIPE ARE IN PROGRESS 

14. POC, MMCM(SS) M. J. DRENTLAW, NAVSHIPYD CHARLESTON SC, 

(AV)563-5245, (803) 743-5051.// 

IJN,.,T.J"o.SS TFTPn 



F'FU DR I TY 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
LJ U N C L A 6 S I F I E D U 
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P R 061510Z JUN 94 PSN 974~22826~ 

FM NAVSTA CHARLESTON SC//13/001111// 

TO ALL SHIPS AND AFLOAT CMDS PRESENT CHARLESTON AREA 
COMNAVBASE CHARLESTON SC//N32// 
COMSUBGRU SIX/1N32/1 
NAVSHIPYD CHARLESTON SC//190/3401/ 
COMCOGARDGRU CHARLESTON SC110PS/1 
COMNAVSURFGRU CHARLESTON SC//00/01/30// 
CINCLANTFLT NORFOLK VA//N4422/; 
NAVY JAG ALEXANDRIA VA//JAG31// 

BT 
UNCLAS //N05090//GROUP/SQUADRON CDRS PROTECT FOR UNDERWAY UNITS AND/ 
OR INPORT UNITS RETAINING THEIR COMM GUARD AS APPROPRIATE 
MSGID/GENADMIN/NAVSTA CHARLESTON SC/13// 

SUBJ/OIL SPILL HARBOR INCIDENT TOTALS FOR MAY 94// 
RMKS/1. THE FOLLOWING IS A SUMMARY OF OIL SPILL CLEANUP REQUIREM~NTS 

CED ON THE NAVSTA OIL SPILL RECOVERY TEAM DURING THE MONTH OF MAY. 

2. THERE WERE FIVE, YES FIVE, SPILL INCIDENTS DURING THE MONTH c= MAY 
1994. 

A. THE FIRST SPILL OCCURRED ON 04 MAY AT PIER FOXTROT. 150 GALLONS 
DIESEL FUEL WAS SPILLED INTO THE WATER FROM MISALIGNED VALVES ON A 
SHIPYARD BARGE. ABSORBENT BOOMS AND ABSORBENT ROLLS WERE USED TG 
RECOVER THE SPILL. RECOVERY COST EXCEEDED $6500 1 

B. THE SECOND SPILL OCCURRED ON 19 MAY AT THE NAVAL WEAPONS STATION, 
PIER ALFA. 5 TO 10 GALLONS OF OILY WASTE SPILLED INTO THE WATER DUE 
TO A STRUCTURAL CRACK IN WASTE OIL TANK. NAVAL STATION RESPONDED TO 
WEAPONS STATION REQUEST TO RENDER ASSISTANCE, BUT THANKS TO RAPID 
ACTION BY SHIP, SPILL WAS QUICKLY CONTAINED AND RECOVERED. 
C. THE THIRD SPILL OCCURRED ON 26 MAY AT PIER SIERRA NORTH. 10 
GALLONS OF OILY BILGE WASTE WAS RELEASED INTO THE WATER DUE TO ~~LVE 

MISALIGNMENT AND AGAIN PERSONNEL ERROR. ABSORBENT BOOM, PADS, AND 

DLVR: NAVSH I PYD CHAF-<LES lON SC y.n· . .. ACT 

N34(ll ... ACT FOR COMNAVBASE CHARLESTO~ 
1 ( 1 ! ~/.! (! 1 l ) N _:: 5 c 1 l N ."':. \ 1 i tJ 1 ' l ) 

' ~ J, -~ J ,-
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LI U N C L A 5 S I F 1 E D U 
UUUUUULJUUUUlJUUUUUIJUULJUUUUUUUUUUUUUULJUU 

_LS WERE uTJL J7EO TO RECOVF~ lHIS SP LL. RECOVERY COSl $41 . 
D. THE FOURTH SPILL OCCURRED O~ ~6 MAY AT PIFR PAPA. 75 TO 8~ GALLONS 
OF DFM SPILLi:.0 lNTO THE liJATER .,_it: T!.J H1F'ROPE.h' V(iL'vL LINEUF' li.J>-l~J~ 

COMMENCING FUELING EVOLUTION. SPJL OCCURRED DURING AN UNUSUALLY 
STRONG TIDE, BUT CONTAINMENT BOOM WAS IN PLACE, KEEPING THIS SPILL 
FROM BEING ~ DISASTER. RECOVERY COST EXCEEDED $2700. 
E. FINALLY, THE LAST SPILL OF THE MONTH OCCURRED ON 27 MAY. :0 
GALLONS OF LUBE OIL SF'ILLED rnno A 8ARC3E FROM A CIJMBATArH DUE T[I 
PERSONNEL CARELESSNESS. : TO 3 GALLONSOF OIL ENTERED THE WATER. SPIL 
vJAS EASILY F:ECO\IEPED W II H ABSIJh'8ENTS. CCIST AF'PF:O XI MA TEL Y $ U:V . 

3. LUCKILY, NO KNOWN ENVIRONMENTAL IMPACT OCCURRED AS A RESULT OF 
THESE INCIDENTS. A TOTAL OF $9717 OF YOUR FUNDS WERE SPENT FOR 
RECOERY. A TOTAL OF 119 NAVSTA WORK HOURS WERE EXPENDED FOR RECOVERY 
OF 250 GALLONS OF VARIOUS OILS AND OILY WASTES. THE OVERALL NUMBERS 
HAVE DRAMATICALLY INCREASED SINCE THE MONTH OF APRIL. TOTAL EALLDNE 
OF OIL RECOVERED HAVE INCREASED ALMOST FIVE HUNDRED PERCENT. 
PERSONNEL ERROR, LACK OF ATTENTION TO DETAIL, AND IMPROPER 
ENGINEERING PRACTICES ARE RESPONSIBLE FOR EACH OF THESE EVENTS. NOT 
ONCE WAS THE CAUSE DIRECTLY DUE TO AN EQUIPMENT FAILURE, AND WE 
SIMPLY CANNOT ALLOW THIS TREND TO CONTINUE.I/ 
BT 

~~ '2":' I!;; 1 5:':';'.° 
. ·=,. r .• : F' ;J UH) -::'. '.:':. ~ 

1 .:., .' I c' (' : J ~:. l El 6 1 '..':; 1 \. 
W.:.'J::..; f : 1-1~"· 

'.ll..J:« CJ il 

! \ ·1 r 1 



01 03 131328Z JUN 94 

ADM IN 

UNCLASSIFIED 

RR UUUU 

NAVSHIPYD CHARLESTON SC//304// 

COMNAVBASE CHARLESTON SC//N34/N32// 

NAVSHIPYD CHARLESTON SC//106// 

INFO CNO WASHINGTON DC//N45// 

CHINFO WASHINGTON DC//JJJ// 

SOUTHNAVFACENGCOM CHARLESTON SC//181// 

COMNAVFACENGCOM ALEXANDRIA VA//181// 

COMNAVSEASYSCOM WASHINGTON DC//OOC24// 

1641328 

COGARD NATIONAL RESPONSE CENTER WASHINGTON DC//JJJ// 

NAVY JAG ALEXANDRA VA//JAG 31// 

SOFA CHARLESTON SC 

UNCLAS //N05090// 

MSGID/GENADMIN/CNSY CHARLESTON SC// 

SUBJ/OIL SPILL REPORT (REPORT SYMBOL OPNAV 5090-2)// 

REF/A/DOC/COMNAVBASE/15MAY92// 

AMPN/REF A IS COMNAVBASECHASNINST 5090.6 (OIL AND HAZARDOUS SUBSTANCE 

CONTINGENCY PLAN)// 

RMKS/l. 131045ZJUN94 

2. CHARLESTON NAVAL SHIPYARD, UIC: N00191. 

3. DRYDOCK #5 

TAMMY B. GROOMS, C330, 34706 

SECRETARY 

D. E. RIES, CDR, USN, C300 33715 

, .., , ' '? n.,., TfTl'J Q 11 



UNCLASSIFIED 

02 03 131328Z JUN 94 RR UUUU 1641328 

4. 10 GALS 

5. 2190 TEP LUBE OIL 

6. NO OPERATIONS IN PROGRESS 

7. MATERIAL FAILURE - THE SEALS ON THE CONTROL REVERSIBLE PITCH 

PROPELLER HUB FAILED ON DD-980 WHILE IN THE DRYDOCK 

8. A. NONE 

B. NONE 

c. NONE 

D. N/A 

E. NONE 

9. A. COOPER RIVER 

B. NONE 

c. NONE 

10. A. MMCM(SS) M.J. DRENTLAW, CNSY C/307, REPORT #243647 

B. 0900 LOCAL 13JUN94 

11. SAMPLES WERE NOT TAKEN 

12. FULLY CONTAINED WITHIN DRYDOCK 

13. SORBENTS 

14. NAVY - NAVSTA PORT SERVICES 

15. NO ASSISTANCE REQUIRED. THE FAILURE WAS NOTICED DURING THE 



UNCLASSIFIED 

03 03 131328Z JUN 94 RR UUUU 1641328 

BASIN WALK-THRU FOR UNDOCKING, THE UNDOCKING HAS BEEN CANCELLED 

16. POC, MMCM(SS) M. J. DRENTLAW, C/307, NAVSHIPYD CHARLESTON SC, 

(AV) 563-5245, (803) 743-5051.// 



... , 1. 

UNCLASSIFIED 

)uzvuw RHFJBSV0002 1681331-UUUU--RHFJSUU. 

ZNR UUULIU 

P R 171331Z JUN 94 

FM NAVSTA CHARLESTON SC//13// 

TO COMNAVBASE CHARLESTON SC//N34/N32// 

NAVSHIPYD CHARLESTON SC//N460// 

INFO CNO WASHINGTON DC//N45// 

CHINFO WASHINGTON DC//JJJ// 

SOUTHNAVFACENGCOM CHARLESTON SC//181// 

COMNAVFACENGCOM ALEXANDRIA VA//181// 

COMNAVSEASYSCOM WASHINGTON DC//OOC24// 

COGARD NATIONAL RESPONSE CENTER WASHINGTON DC//JJJ// 

~yA· JAG ALEXANDRIA VA//JAG 31// 

6 CHARLESTON SC 

BT 

UNCLAS //N05090// 

MSGID/GENADMIN/NAVSTA CHARLESTON SC/13// 

SUBJ/OIL SPILL REPORT <REPORT SYMBOL OPNAV 5090-2)// 

REF/A/DOC/COMNAVBASE/15MAY92// 

... 

AMPN/REF A rs COMNAVBASECHASNINST 5090.6 <OIL AND HAZARDS SUBSTANCE 

CONTINGENCY PLAN}// 

RMKS/1. 161BOOZ JUN 94 

2. UNKNOWN NON-NAVY SOURCE 

._ .. PIER "R" NORTH 

L 20 GALLONS 

l 
5. UNKNOWN FUEL OIL 

6. UNf:NOWN 

UiJCLASS I re 1 LlJ 



• 
UNCLASSIFIED 

.. 7. UNKNOWN UNDER INVESTIGATION 

8. A. QUARTER MILE BY EIGHTH MILE 

B. FAINT COLOR TO BRIGHT COLOR BANDS 

C. EAST/NORTHEAST 5 TO 8 KTS 

D. CALM <SLACK WATER> 

E. STATIONARY 

9. A. COOPER RIVER 

B. NONE 

C. NONE 

10. A. LT M. KRAUSMANN, NAVSTA CHARLESTON SC 

B. 16 JUN 94 1420 LOCAL, REPORT #244341 

11. SAMPLES TAKEN, SLACK WATER 

12. A. DIP 3001 SKIMMER 

' B. SORBENT ROLL AND PADS 

13. NAVY-NAVSTA OSOT 

14. NO ASSISTANCE REQUIRED 

15. POC: LT MATT KRAUSMANN, PORT SVCS, NAVSTA CHARLESTON SC, <AV> 

563-6414, (803) 743-6414.// 

BT 

#0002 

NNNN 

• 
l 11 · If·· 1 !-:. 1 • ; t l f r, 
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U U N C L ~ S S I F I £ D U 
uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 

~·i-: 1 ur.;: 1 ; 't 

F R 081102Z JUL 94 PSN :~~~~ ~1 

~M NAVSTA CHAkLESlON SC1 1 1! 

ro ALL SHIPS ANU AFLO~T ~MDS Ph~H~Nf HARLESlON ~~EA 
COMNAVBASE CHARLESTON SC /N321! 

UJMSUBGRU SIX 
NAVSHIPYD CHARLESTON SCi 193, 1 / 

COMCOGARDGRU CHARLESTON SC/10PS11 
COMNAVSURFGRU CHARLESTON SC//N3!/ 
CINCLANTFLT NORFOLK VA!/CDO/N3ti 
NAVY JAG ALEXANDRIA VA11JAG31!1 

BT 
0NCLAS //N05090/1GROUP1SQUADRUN CDRS PROTECT FOF UNDERWAY U~ITS 

AND/OR INPORT UNITS RETA~NING lHElfi COMM GUARD AS APPROPRIATE 
MSGID/GENADMINtNAVSTA CHARLESTON SC/13// 

SUBJ/OIL SPILL HARBOR IN~IDENl TOTALS FOR JUNE 9~:/ 
RMKS/1. THE FOLLOWING IS A SUMMARY OF OIL SPILL C~EANUP REQUIREMENTS 
PLACED ON THE NAVSTA OIL SPILL RECOVERY TEAM DURING THE MONTH OF 

-it:: • 

THERE WERE TWO SPILL NCIDENlS DURING THE MONTH OF JUNE 1994. 
A. THE FIRST SPILL OCCURRED ON 16 JUNE AT PIER ROMEO. 20 GALLONS 

OF OIL WAS FOUND ON THE WATER FROM A YET UNDETERMINED SOURCE. TWO 
POSSIBLE SOURCES WERE IDENTIFIED. SAMPLES WERE TAkEN, BUT RESULTS ARE 
NOT BACK. ABSORBENT BOOMS, ABSORBENT ROLLS, AND OIL RECOVERY CRAFT 
WERE USED TO RECOVER THE SPILL. RECOVERY MATERIAL COST WAS MINIMAL 
($88.00>, BUT THIS SPILL UTILIZED 22 WORK HOURS. 
B. THE SECOND SPILL OCCURRED ON 21 JUNE AT PIER NOVEMBER SOUTH. 

15 GALLONS OF DFM LEAKED INTO A STORM DRAIN FROM AN UNDETERMINED 
SOURCE, THEN FOUND ITS WAY INTO lHE RIVER DURING HIGH TIDE WHEN THE 
DRAIN WAS SUBMERGED. SAMPLES WERE TAKEN, BUT FINDINGS WERE 
INCONCLUSIVE TO POSITIVELY IDENTIFY THE SOURCE. NAVAL STATION 
RESPONDED WITH ABSORBENT BOOM, ABSORBENT BOOM, ABSORBENT ROLLS AND 
OIL RECOVERY CRAFT. AGA"N, RECOVERY MATERIAL COST WAS MINIMAL !LESS 

0LVR:NAVSHIPYU CHARLESlON SC'61 ... ACT 

t'l~.2 ( 1 1 ••• ACT Fem C[lt•1NA\18.:.i'31:-. [H;'..if~.:LESTIJ (b) 

:,;i l. l 1 ) (!l ~~l ' l i N :~~; :'i ( 1 i N ::'. l l N ] '. l i 

~));09609; !189 
:POCH0402 i89t20: l~Z 
f'bf; l ~l~.'.~~ .. · 

Rlf :000-000;COPIE~:00_~ 

:.t3 .-.,;'\:·: ,~iz !:ia11u: .Jui ·:;·ti 

:~VSTA CHARLf~lON SL 

·1 I ' I• ' : fj I; 11 fl ;! ·! !: '. ! li I 11 I 

'i 
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U U N C L A S S I F I E D U 
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N ~100), BUl 50 PLUS WOR• HOURS WERE SPENf CONTAINING RND 
RECTlNG THJS INCIDENl. 

'. Tl<Ji] ~_;pl u_ ~3. . . HJC:I UNt:.NChc OR L:f'i I DE:N l IF JAB f '.:10UFd:::Es. • . l H l ',' 
~OPEFULLY IS NGT A TREND. E fRA ATTENTION 10 LlETAlL lS ALWAYS 'HLLED 
~OR' E'v'EN T Htc SL j GHTE::Sl LOS::: UF u L l N r I] THL L•lA l Et~ 1:.,1_:.it,bT I TUT ES Hr! 

INCIDENT. PLEASE. IF SEE Ob CAUSE A SPILL DO NOT HES!TAlE TO C~~L 
f'<lAVSHi PCJf(f :::•Ef>:\'JCES AT t:jT: ~tA:l. A C1UlU ~:t-SPUNSE l1JL.L t.1:-:.E 
:-:)F'IU_S AT P. MINIMUr·1 AMJ AS l'. (H l r-IESE THU: MfYd H r'm I rmVJI'; 
ENVIRONMENl'AL DAMAGE.;; 
BT 

: F'C::lCH\liift!l · 18"!' / 2U: l ~JZ 
,·,,.cc~ j '' 1 i:, ' ' : 

11." iU! 111• I• il)UiJI Ji:::: ;1 

1 f~ T I i I 
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NARRATIVf MESSAGE 

P R 04l045Z AUG 94 PSN 3?51578 

FM N?w=T(° Ci-ir-'lF:l.f~ Tot" SC//13/00/ 1/ 

TO i'.\LL ':.~HJ PS AtHl FLOAT Cf1DS Pi-:;: Ehl ,.RLi.:.~TON AREA 
COMNAVBASE CHAR ESTON SC//N32// 
COMSUBGRU SIX//N / 
NAVSHIPYD CHARLESTON SC//190/34 I 
COMCOGARDGRU CHARLESTON SC//OPS// 
COMNAYSURFGRU CHARLESTON SC//00/01/30 / 
CINCLANTFLT NORFOLK YA//N4422// 
NAVY JAG ALEXANDRIA VA//JAG31// 

BT 
UNCLAS //N05090//GROUP/SQUADRON CDR8 PROTE-T FOR UNDERWAY UNITS 
AN OR INPORT UNITS RETAINING THEIR c~MM GU~RD AS APPROPRIAlE 
MSGID/GENADMIN/NAVSTA CHARLESTON 1 / 

SUBJ/OIL SPILL HARBOR INCIDENT TOTALS ~oR JJLY 94// 
RMKS/l. THERE WERE NO OIL SPILL CLEA~ UP REQUIREMENTS PLACED ON THE 
NAVSTA OIL SPILL RECOVERY TEAM DURING THE MJNTH OF JULY. ALL HANDS, 
STAND UP AND PAT YOURSELVES ON THE BP:K! 

2. YES THAT IS CORRECT. THERE WERE ~J. REP~AT NO OIL SPILL INCIDENTS 
DURING THE MONTH F JULY. IT CLEARLY -DINTS OUT THAT NAVY CHARLESTON 
HAS BECOME MORE AWARE, CAREFUL, AND PRECISE IN ALL MATTERS CONCERNING 
HAZARDOUS OILY WASTE ALONG THE WATERF~ONT. ~E HAVE REASON TO BE PROUD 
BUT WE MUST KEEP UP THE GOOD WORK AND CONTI~UE TO STRIVE FOR ZERO 
INCIDENTS FROM HERE ON. 

3. CAPT FROMAN SENDS.// 
BT 

t).) ./)' 

DLVF~: r~?1\ISHIPYD HARl. STOI< SC( 6,,; .. ACT 

N32(I). _.ACT FOR COMNAVBA~E CHARLE 
Ol(li •)•)(1) ~nS(l'i N3(l) Nl(l) 

/ .·' ' ,._ 
l 

) / 

I .. , , . J ' . I l I ~ 
,, ,, 

" 

::-J i 

•·TU. 000-·:J•)0/(0 



from: 
To: 

Subj: 

Commander, 
Commandi 

DEPARTMENT OF THE NAVY 

CHARLESTON NAVAL SH~PYAHD 

CHARLESTON. S.C. 2~408 -SI{)() 

Charleston Naval Shipyard 
Officer, Naval Sca~1on 

5090 
Ser 106/0251 

" 2 t-~UG ' ,_i4 

IMPROPER DISPOSAL OF DEBRIS FROM THE FLOATING DRYDOCK 
USS ALAMOGORDO. 

1. When the floating drydock USS Alamogordo was decommissioned 
recently, the debris that was removed from the drydock floor was 
improperly disposed of in the spoils area in the south end of the 
Naval Station. Although the debris was determined not to be 
hazardous waste, it is a RCRA regulated s6lid waste (SC Hazardous 
Waste Management Regulations R.61 79.260, Appendix I, Figure 1), 
and should be disposed of in a properly permitted landfill. 

2. Per a site visual inspection by Code 106 personnel, the 
debris was observed to be sufficiently cleaned up to warrant no 
further action. 

Copy to: 

100 
106DF 
186 (Robertson) 

RrJ cl1 R.L.L~ 
by d1c~~~rn 
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., 
- HAZARDOUS MA TERL4.L SPILL 

PHO~'EDATASREET ;~· 

• . TIM.E:/ ].!j:/: DATE: g/J). iq<pIO RECEIVED CALL: _ /l4fl.1Z-t/ 
f)~t.U -k 7 

PERSON REPORTING SPILL: · 5'/lf@ t!"ltn . SHOP: ~ PHONE: a '/// 
SPILi LOCATION: fl-t L. //))'V j .1114 

) ~ . HAS SPILL STOPPED? 
.( IS SPILL CONTATh'ED 

IS A.NY MATERIAL GOING Th"TO RIVER OR DRAINS? . 

, c_WflATSPILLED? _ ~//~ /,(;//~) ~: 1) 

--· _.-

' 
"' ·· .. RESOURCES NE.ED ED CALLED PHONE . · TThffi 

X99 HA2. MAT. SPILL TEAM. om (JIN. 36115 (D) ·. . ' . ..,. 
35413 (B) •. /<;ltibJ 

POLlCE .·· YIW '··YIN 33555. 
' 

-

X07 (PCB OR PESTICIDE SPILL TEAM y~ YIN 36606 (D} 

- - 36104 (D) 
PORT SERVICES (WATER BORNE) ~ N ('YJN 36411 
SHIPYARD WATCH OFFICER . Yi ti? Ylf:D 34642 (B) ..... 
INDUSTRIAL WATCH OFFICER ~ ~ ~ 36390 (B) 
(NIGHT) ..• . 
X72LABORSUPPORTAND ~ YIN 32817 (D) 
HANDLING EQUIPMENT 36791 (B) 
EMS y, ~ ' -~ 35444 ... 
FIRE DEPARTMENT- :Ji [J ,,yfN 35333. : . 

. INDUSTRIAL HYGIENE y, p YIN 36_m(D) "' :- . . . .. . 
30t>l,,Kj° t l>l · . 

:·. NAVSTA l;)UTY OFFICER -~•':11"-YfD YIN 35430 (B) -;- ' . 
-; -!- , .. ~ 

.. 
35096 ffi) .•· ~ -. . ., '- .. .. 

:~· .. 
. ' 

; NSC DUTY OFFICER .. Ytlj .. YIN 32660 (B) 

K 
...... - ~ - - - . . j 

32661 (B): . -.. ' . i: .. ~ .- . ~ ' ... ~- ;'-':. .. ' 
QUAUTY ASSURANCE LAB ... Yi ' YIN 32955 
REPAIR OFFICER .. ~-Yl 'J YIN 3ll80 .. 
RESIDENT OFFICER IN CHARGE OF . Y1 t YIN 33630 
CONSTRUciION ' 
SAFETY (NAVAL STATION) YI!>' YIN 35878 
SAFETY (SHIPYARD) YW. ._ YfN 36298 . 

- - 35957 
. NOTES: (D) DAY SHIFT, (B) BACKSHIFT 

. C\106 NOTIFICATIO~· . . "1: 

NAME TTI\IB NOTIFIED HOMEfi!ONE 
OARYCRAWFORD ,. · 1«-1eoo 7Vs?-4'>o41 - ~ 

GEl\'E RORlE 744-09&6 
·' 

-
.. 

~ . 
t L '.:; 

. --~ = 

' . ' 
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~TIVE MESSAGE 

PRIORITY 

ADMINISTRATIVE MESSAGE 

P 152032Z AUG 94 ZYB PSN 594155J29 

FM USS JOHN RODGERS 

TO COMNAVBASE CHARLESTON SC//N34/N32// 
NAVSTA CHARLESTON SC//13// 
COMDESRON FOUR 

INFO CNO WASHINGTON DC//N45// 
CHINFO WASHINGTON DC//JJJ// 
SOUTHNAVFACENGCOM CHARLESTON SC//181// 
COMNAVFACENGCOM ALEXANDRIA VA//181// 
COMNAVSEASYSCOM WASHINGTON DC//OOC24// 
NFESC PORT HUENEME CA//112// 
COGARD NATIONAL RESPONSE CENTER WASHINGTON DC//JJJ// 
NAVY JAG ALEXANDRIA VA//JAG 31// 
SOPA CHARLESTON SC 

BT 
UNCLAS //N05090// 

I D/GENADMIN/JOHN RODGERS// 

d J/OIL SPILL REPORT (REPORT SYMBOL OPNAV 5090-2)// 

REF/A/DOC/COMNAVBASE/15MAY92// 

13 _JJ1V~--
f3A --
131 pe<:.--
132 -------133 ______ _ 

34 --------, -~7.{'-
0ISPATCHEA · ~ 

2.~ 
3.-

AMPN/REF A IS COMNAVBASECHASNINST 5090.6 (OIL AND HAZARDOUS SUBSTANCE 
CONTINGENCY PLAN)// 

RMKS/1. 121645AUG94 OCCURRED 

2. USS JOHN RODGERS, DD-983. 

3. ON AND IN THE VICNITY OF PIER NOVEMBER BERTH 3A. 

DLVR:COMDESRON FOUR(l) ... ACT 

13(1) ... ACT FOR NAVSTA CHARLESTON SC(l) /19/ 

N32 ( 1) •.. INFO FOR COMSUBGRU SIX( 9) 05090/ 1/0359 
013(1) OlD(l) 01(1) OOA(l) NSl(l) N5(1) N4(1) FILE(l} 

~24/05929/ /227 
;l(P:'BSVE0046 227/23:18Z 

PSN-003024 / 

RTD:000-000/COPIES: 

l SBA 0050 227/23:18Z 152032Z AUG 94 
USS JOHN RODGERS 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuummuuuuu 
U U N C L A S S I 1"" I E D U 
UUUUUUUUlJUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUUU 
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~~ GALLONS TOTAL. ALL WASTE OIL LEAKED ONTO PIER AKO APPROX 1 
~N SEEPED THRU CRACKS IN THE CEMENT PIER INTO THE WATE:'R. 9 
GALLONS ON THE PIER AND 1 GALLON IN THE WATER. 

5. WASTE OIL. 

6. PUMPING OUT WASTE OIL DRAIN TANK TO WASTE OIL TRUCK ON THE PIER. 

1. SPILL WAS CAUSED BY LOOSE FLEXIBLE HOSE COUPLING. 

8. A. SMALL 5FT BY SFT 
B. BARELY VISIBLE SHEEN 
C. 085/7KTS 
D. ONE 
E. NO MOVEMENT 

9. A. COOPER RIVER IN THE VICINITY OF PIER NOVEMBER 3A. 
B. NONE 
C. NONE 

10. TELEPHONE REPORT TO NRC WAS NOT MADE. 

11. SAMPLES WERE NOT TAKEN. 

1)SHIP'S HULL AND PREEXISTING CAMEL. 

-· OIL ABSORBING PADS. 

14. SHIP'S FORCE/ONE NAVBASE SMALL BOAT 

15. NO ASSISTANCE REQUIRED. 

16. USS JOHN RODGERS, (803) 743-3070, DSN 563-3070.// 
BT 

. 1 24/05929/ /227 2 SBA 0050 227/23:18Z 152032Z AUG 94 
BSVE0046 227/23:18Z 

PSN-003024 I 
USS JOHN RODGERS 

uuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuuu 
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YIN 
CB OR PESTICIDE SPILL TE.A1vi YIN 

YIN 
YIN 

YIN 
Y!N 

YIN 
YIN 

33555 ' 
36606 (D) 
36104 ) 

YIN YIN INDUSTRIAL WATCH OFFICER 36390 {B) 
(N!GlIT) 

UAUTY ASSURANCE LAB 

ilU:SIDENTOFFICER IN CHARGE OF 
{CONSTRUcTION 

· :SA'l'ETY(NAVALSTATION) 
· .SAFETY (SHIPYARD) 

;:r.· : ': / •. . :: .. · 

Y!N 

YIN 
~IN 
YIN 

YIN 
---~-

YIN ,,._ 
Yfff 

·cYIN 
·YIN 

YIN 
YIN 

rq1ES:~(D) DAY SHIFT, (B) BACKSHlFT 
''"'· f ,-. :, ". ;-: ··; · .. ·~. . 

• 106.NOTIFICATION: 

Y/N 

·WN 
.,YIN 
YIN 

YfN 

~-YIN 

YIN 
YIN 
YIN 

YIN 
YIN 

32660 {B) 
32661 (B 
32955 

33630 

35878 
36298 
35957 

Enclosure (1) -



\ 
l 

rl \ \J I 
. I} I 
\ <- . 
I CJ I 

l~ 

ll
~· .. ,.' ... •v 

:'-" .. 
..,.)., 

··' ... _ .- . 



NSY Charleston - Zone J 
Spill Reports Summary Table 

I Year rqq\_,I 

• Spill Incident Location Substance Volume Critical How Spill Resulting Corrective 
Date Report Spilled Spilled Volume• Occurred Impact Action Taken 

Number 

$/iyw f) µ_ uvl i ·q,de (~ ff;-~, 
Elr~/ f.t .... d ... -<;! ~~,.._. (L...v. r ~/\-hr;/\"-" 'r I t-1 I -
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.Votes. 

a - Critical Volume is the estimated amoum of spilled substance that entered a surface water body or a storm sewer system. 
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NSY Charleston - Zone J 

Spill Reports Summary Table 

Year ~-' (\ \.{ 

Spill Incident Location Substance Volume Critical How Spill Resulting Corrective 
Date Report Spilled Spil[ed Volume* Occurred Impact Action Taken 

Number 
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.Votes: 

.! - Critical Volume is the estimated amount of spilled substance that entered a surface water body or a storm sewer system. 



NSY Charleston ZoneJ 
Spill Reports Summary Table 

Year 

Spill Incident Location Substance Volume Critical How Spill Resulting Corrective 
Date Report Spilled Spilled Volume" Occurred Impact Action Taken 

Sum her 
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.Votes. 

;1 - Critical Volume is the estimated amount of spilled substance that entered a surface water body or a storm sewer system. 



CHARLESTON NAVAL COMPLE."X ZONE J WEB DATA VIEWER 

The Charleston Web Data Vie\ver has been developed to aid in the di~tribution and 
presentation of Charleston Naval Complex Zone J repons and data. There are seven 
major sections (Login, Home Page, Schedule, Documents., I-Map Viewer, Query Tool, 
and Members) to the website The features of each section will be discussed below. 

LOGlN 
The website address is 'lttp·//map .. ensafe.com/charleston/ Logging into the website will 
consist of entering the member ID (user' s email address) and password. Each person 
who has authorized access to the gateway will be added to the member hst. An 
individual username (consisting of the user' s e-mail address) and password will be 
assigned to each member. This wilJ help in determining/verifying the identity of 
individuals accessing the site. Also, it is possible to see which sections an individual is 
able to access or has accessed in the past. 

__..... ,.·· EN~ 



HOME PAGE 
This section of the website contains a general inLroduction, the project main page, and 
provides a location for news about Lhe project, updates. links, etc. 

Tabs for the Schedule, Documents. I-Map, Query, and Members sections that may be 
viewed are also presented on this page a:, website navigation too\s Clicking on any of 
the tabs will open that pa.rticuJar section of the website to viewing by authorized 
members. 

Members may log out of the website from this page by clicking on the logout button. 
Help regarding the website may be obtained by clickmg on the help button which will 
bring up an e-maiJ to frank Mcinturff 

... . ~ 
llotll'HlllY CH.ua..EllOllo l>AIA AN4LYU:ll 7nne I 011111 An• Vlflr 

l~f l11p.t ... .. 

Project Homa 
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SCHEDULE 
This section of the website contains project schedu1c information and wilJ be updated to 
reflect changes in status and completion of tasks. Project schedules. miJestone . meeting 
dates, deadlines. etc will be presented on this page. 
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DOCUME TS 
This section of the website lets website users na\ igale to documents based on a logical 
folder structure. The documents feature is used by clicking on a folder at the top . The 
subfolders contained within that folder will be displayed rn the upper table while the 
documents contained within that folder will be contained in the bottom table . The 
document collection can a\so be searched by typing keywords into the document search 
box and clicking on the search buttoa. The search wiU return any document that contains 
the search term requested 

Authorized members w1ll be able to upload documents through the upload utility built 
into this page. Clicking on .. add" will open the file upload page. A window for entering 
the name of the new folder will appear Enter the name of the new folder and click on the 
green check to bring up the file upload utility. Name the file and file owner, and browse 
for the file that will be uploaded The system will upload any file format. Suggested file 
formats are PDF and MS Word DOC 



J-'1AP VIEWER 
The I-Map viewer allows users to perfonn several funct ions on a live, qucryable map of 
the project site There arc seven map tools (Home. Zoom In. Zoom Out, Re-center. 
Select. Clear Selection, and xport to Excel) available to the viewer. \ user can choose 
any or the map tools by clicking the appropriate icon in Lhe map too) bar which is located 
along the top of the map viev-. . 

" -•l _,,Q:) I r .; ' 

I-Map tools are described below: 

Home - This will reset the map to its original extent 

TA"DIC .. (JO+{ 
IAr t t. f j 
..... , .. L :.nu •r. , 
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(alATJftA~tlUOGDCQ 

t m et\H 
A.ti_ -.;AJC r.h""' """ ........ o.~." 
LA fe n ,. , ... 
It f•• 
ro r .. • 
·~.,.. •• 41 
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Zoom In - Select this tool by clicking on it and then click the map to zoom in. 
Zoom Out - Click on this tool to Zoom Out 
Re-Center - Clrck on this tool to select it and then click the map to re-center at that 
point. 

0 Information/ Select - Click on this tool to selcc1 it and then click on any of the 
points from the active layer to display their results 

0 Clear Selection - Click this tool to clear any selected pomts on the Map. 
Export to Excel - Click this tool to export data contained in the re ults pane to 
Microsoft Excel for further processing. 



There are four display functions (Legend. Layers, Active, and Results) associated with 
the I-Map viewer Each of the display functions can be selected using one of the four 
tabs presented to the right of the map I-Map viewer tab display functions are described 
below. 

Legend 
The map legend is shown when the legend tab is selected. The items displayed in the 
legend are those items that have been selected in the Layer tab 

CJ Zanos 

Buildinp 
~dlJ 



Layers 
The layers tab provides a list of available layers which will open to the right of the map 
The user is able to select which layers may be seen or remain hidden. A layer may be 
selected for viewing by clicking the check box next to the desired layer name and lhen 
clicking the ''Refresh :'vf ap" link at the bottom of the table. Layers selected for viewing 
win be simultaneously represented on the Legend tab. The layers tab has several pages 
which may be v1ewed by clicking on the "<.' and ''>" links located beneath the list of 
layers. A Jayer which is visible may be hidden by clicking on the check of a visible Jayer 
and then clicking on the ""Refresh Map" link. This will simultaneously hide the layer and 
remove the layer symbol from the legend. 

Shew U:11 r 

r Geopmbe Sample!: 

r Groundwater Samples 

r Sot! Bonng Samples 

r Sediment Samples 

r Soil Probe Samples 

r Surface '5011 Samplt:.. 

r Surface Water Samples 

r W1p Semples 

~ 'Zones 

r Storm Wl!J't"r Flo•11 

-'. > 

R~rr i:h M&~ 



Active 
The active displa) foature tab aJlows the viewer to select a single layer to which the 
information tool may be applied in determining attribute information about features 
within the layer such as location name, area, and coordinates from the GlS database. 
Choose the Active Tab to choose the layer to be queried with the infonnation/se1ecc map 
tool. When a layer is chosen to be active, it is automatically visible on the rnap. Only 
one layer may be active at any time 

r Landuse 

r Orainag Bums 

r. Zones 

("' Wipo Samples 

('" Surface Weter Sa"1ples

r Surface S1.1 1I S,;,mples 

("' Soil Probe Samples 

r"" Sediment Samples 

("" Soil Bonrrg Samples 

('" Groundwtiter Sampl9s 

("" Geoprobe Samples 



Results 
Selecting the resu1ts tab allows the viewer to identify and display information about a 
feature using the informarion/selectton map tool from the map tool bar. The feature to be 
selected must be part of a layer activated in the Active display feature before this option 
may be used. Click on the select map tool and then click on the object within the map 
portion of the vie\\ . Information regarding the selected object will be displayed in the 
Results tab portion of the view. A ljst of anaJytical results from the SQL Server database 
tables win be presented at the bottom of the screen 1f the selected feature is a sampling 
location. 

Results 
STATION HG.DHSM&3 
STAT_TYPE SS 
NORTIUNC 371446.49'57 
EASTING 2323100, 8046 
EU:VATION 7 .7747 
SOURCE Zon@ H - Soil Bonng Lo··ation Master List 
Z0"4E H 
DLOHATIONGOHS&06J 
CREATEOA1E959731200000 
SITE GOH 
ACT_NAMIE CharlastJ..n N.111tal Compleic 
Z:A fal•~ 
ZB false 
ZC f<tfH 
'ZD fal~e 
BASIN JD 47 
DISPLAY non·cj•t ct 



QUERY TOOL 
The query tool aJlows users to do tabular queries on the data. These queries are limited 
by choosing criteria &om the dropdown lists and then clicking the search link. Picking a 
site will populate the SAMPLE and ST A I ION fields with samples taken at that site. The 
BETWEEN fields will add a date range to the selection criteria. Using NOT SELECTED 
in a fi eld makes the criteria al\ inclusive for that field. Once query parameters are 
selected, click on search to perform the query. The results are then disp1ayed in a table 
below the search criteria. sers can then export the results to Microsoft Excel for further 
analysis by clicking the export button and map the results in the I-Map Viewer by 
clicking on the map link. The map link win onJy be visible if a specific chemical, media, 
and date range are entered into the query tool Dates should be entered as mm/dd/year. 
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MEMBERS 
The members section presents contact information for the project team. All individuals 
listed on this page have access to the website and can be e-mailed by clicking on the 
envelope next to the member' s name. 
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APPENDIX D 
 

POTENTIAL STORM WATER COPCs  





APPENDIX D 
POTENTIAL STORM WATER COPCs

(1)
  

ZONE J RFI 
CHARLESTON NAVAL COMPLEX 

CHARLESTON, SOUTH CAROLINA 

 
(1) This table is a summary of Table 8.1 from Ensafe (2003a) and Table 6.1 from Ensafe (2003b).  

    

Water Body Drainage Basin 
(DB) 

Potential Storm Water 
COPCs Upland Linkage 

Cooper River 

DB 3 
Lead 

Mercury 
Vanadium 

Soil 
Soil and Groundwater 

Soil 

DB 20 

Aluminum 
Bis(2-ethylhexyl)phthalate 

Iron 
Lead 
Zinc 

Groundwater 
Soil 

Soil and Groundwater 
Soil 
Soil 

DB 23 Antimony Soil 

DB 30 Copper 
Nickel 

Soil and Groundwater 
Soil and Groundwater 

DB 37 Benzo(g,h,i)perylene Soil 

DB 41 Aluminum 
Iron 

Soil 
Soil 

DB 45 

Arsenic 
Barium 
Lead 
Nickel 

Vanadium 

Soil 
Soil 
Soil 
Soil 
Soil 

DB 47 Bis(2-ethylhexyl)phthalate Soil 

DB 51 Bis(2-ethylhexyl)phthalate 
Copper 

Release and Soil 
Soil 

Noisette Creek DB 10B 

Arsenic 
Barium 

Beryllium 
Chromium 

Cobalt 
Copper 

Iron 
Zinc 

Soil and Groundwater 
Groundwater 

Soil 
Soil 
Soil 
Soil 

Soil and Groundwater 
Soil 

Shipyard Creek - None - 





APPENDIX E 
 

HYDRODYNAMICS AND CONTAMINANT TRANSPORT IN  
CHARLESTON HARBOR ESTUARY 
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, · E.NSllFE 
·'IR_f:if/,ges dnJl Phases'ifr::"'1~·~:$. a:1 

.·.,,,, '; ,. ' .:··.. '~ 1;:\~ ·'.~~~ 

... .. : ·· .. , ·. 

Fort Sumter ·, . 
Charleston (Cu~tomh 
Shipy¥d,:~~: <:" .<·:,'.;, 

Cooper r<l§e' alCfo '" ... ·' 
Cooper River at Clout~~; .. G.r:. :.1. ·' 

· ·· . ·.,0'.•'!<\~'·•::\1~'\I 

Cooper River at Sno\\ff:J:l.gj,ri .· ... > ·· 

Cooper River at Genera(pyn~niics Pier 
Cooper River at Dupo~;.f p~ijj~~U :< · ·. . 

.. ·':f•\,,·,r:;.,..·<'l\'\':· ·;::;;,,,1.-,·;, '. '.' 

Cooper River at Old ru.ce·~ill; West Branch 
Cooper River at Pimli~Q~~~.S.(l},r~Qh. 

·:·. ··~~;:··:·)<··· '.:;i:)i·::·>·. ~' :.,., :;· . ·:::-
·. • ' ''. ':'. ,-' ... 1~· ... : ·: • :' • .· . 
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:: Meai1 Tide· 
Range 
. (ft).,, . 

·"<··, 

.5.:()9 . 
5.27 

··~~~;{(\'.· .... ·. 

5.48 
536· 
4.37 

. 3.43 
2.60 
1.70 

Spring 
Tide Range 

(ft) .. 

. $;:90' ·:'i:•.:J§.:,~~~~fb:~~~~·:,; .. , 
6.11 0.00 

. ;~:1~':,~~;{'i :: 

~:~~. ' Ji't~;;@f ,,~~! 
5.07 1.42 
3.98 ·. 2.12 · .. 
3.02 2.93< 
1.97 3.90 

(~ 

~ ~ 



,..,.-- .. 

··~-· . . 

~;~tJ:nges and Phases 
. A.shley River 

'· . ' 

•'.·' 

L'··:·,.~'"--·-<· ".!'';;· t;,.~· .. ·._. 

Mean Tide 
.. Range 

(ft)· 
', ... 

; 1 ).~·;:.;' ' :' >~~.f: '·.' ':: .. ~{i~~!~~~~'..ij~:i·;·.> . 
Fort Sumter : ·· 5.09 

5.34. 
'5.60 

s.9o ·• 'i~~B:tif~2(~ 
1:~:~ ~~:~~~b~~ ·< ~, imb1 . 
Ashley River·atCos~··,,, \;>-,:i·, ·:·'<~. · 

Ashley Ri~ei~:ifor~f ~~,, 
Ashley ~yer;~!;~~~g"A.;< d.~~;.tJ'.~·: '. : .. :, .. ~· · 
Ashley Riyer af Giseg·'···· ...... ". .. 'gi~~atceba Gardens 

, · · ·... :c.~ :·Jr(:·~~:-.:--/.: .. :;.r~t·:.~-·-)\~·(f.~. :=~'.· ~:, 
'.•, .·.,·,· . . ···:. 

:S.~62 . 
·:'5;76" .. 
. 5.79 
6.06 

Note: Tile pfiaS~ Ja~'if ~~\: .'
1

:'*#.~~)~\i~ia1~Jicimhimse:: 
Source: NOAA, 2<l'?·~~ 
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~;;~ ,,, ~~~~f~:. :·'' 
6.52 
6.6s:· 
6.72 .. 
7.03 

----- .. 



.. ..--... .. 

Fort Sumter · · · 
Wando River at Hobcaw.Point 

. • • . . . I. . ·:.; :::-. ,/ :t·•:;·,-/:~'. ~: _;·. ' ... 

W ando River at Park¢r'Island!,:>.:\,r:. 
Wando Ri~er;t--C~i~h~y'.''/.,~-u-,, .,.-.... :. 

W ando River at Big Par~4!~.~J.~l~nd :. 
Wando Riverat Wo~dvili~ <-::.;~>::>···· · 

Note: 

Y:\Cil>l'-!!3\l'RJll'.NSAM!.PPT--010903 18 

•'. :.··· 
~ ···: 

·. 5.09 
5.76 

. 5.76 

6.15 
6.54 
6.30 

Spring•· 
Tide·Range 

(ft) 

5.90 
6.68 
6.68 
7.13 
7.59 
7.30 

.· '·' 

. ·:4, ... '.· 

· · ,;hi;t:o; 62:: .'r~,~~\.t}; 
. 0.18 
< 0.47 

0.50 
0.87 

.: 1.37 :· 



. .._ ~~r~:-~~~f 1~(':·~v 
Charleston Harbor Entrance~ --~ w¢n"}ett1es 

·. . . · · · .·~:::·.:•.:.:•· ."x~.i .·... . , :·:; .. ·: 

Charleston l:lru-Qor off Ft: ··s · "';-: .. ,.! 
Souih Charinel iF'.Bti'oy!i•j · 
south cha11ne1;0:8 ffiiie · · 
South Channel;'.OA ffiiie·· 
The C<:>v~~~~nlf~~-~ :p9the.. 
Shutes Reii,ch; ~~'foi '.'8" ". 
Hog Island,Chann~l 
Folly Reach at Buoy "5" 

~~1~~~~~~~f1cZt~0~!~t~~~ti~~~~~t?~s;;-•:· 
0.4 miles west of Shutes Folly Island · · · 

~~:~~:~~:= ::~~ offCu~~~~f~~~·-fi~t::· 
Horse Reach 
Hog Island Reach, Buoy "12" : 
Drum Island, east ofbridge.~i;::•· ,, .·:·. · .... : . · ... 
Town Creek Lower Reach-, ~i:~'~,;~: '• :;f:> ·.• ,·_,,> ·. 

Town Creek, 0.2 mile above, bridge. . . . , .. . . 

·-'·· .. 

Drum Islan,~ ~c;;~c:~ at Buo~z~~:.:~i~;',;c:i::;·;.;·:.::'.'/:.\. . 
Cooper River, 0.2mile abo'\.'.e~'ISlarl(i~;: 
Cooper River at Daniel Island Reach, BuoY °'48" 
Cooper River at Shipyard Creek entrance .. . , 
Cooper Ri~er at. ~el Isl~~~~9~i~i~;£~iii::iJf: . 
Cooper River at Daniel Island Bend·;:<::· c:y:-';A · · 

Cooper River at North Charlesto.n 
Cooper River at Filbin Creek Reach ~ , : . , :. . 

' I : , • • , :,·.,:.t, ,;.ft:, ..• ;, .. ·~:. jl'._,o• •J·••·:· .. -~ ,~ .. ;,. • ,', 

Cooper Riyer at Pilbin C~lC:~~~~u6y~J;.S8~:~·,:. 
. ,, ,:·:'>?,"'· ,,,,~·~\'·.\.::·· .... ···:'···~ . .. 
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1.8 
1.7 

.. 0.8 

0.8 
0.7 

· 1.2 
L3 
0.8 
1.2 
1.2 
0.7 
0.8 
1.0 
l.O 
1.4 
1.2 
1.2 
l.1 
0.8 
0.6 

; ~- ;: ~-~.>~>· ", t .1 
1.2 
0.5 
1.3 
1.2 
1.1 
1.2 
1.1 

1.8 
2.0 
1.0 
2.6 
1.9 
Q.Q. 
LS 
0.8 
1.6 
1.1 
1.3 
2.2 
1.3 
1.8 
1.9 
1.3 
2.0 
2.2 
25 
1.0 
2.4 
1.3 
1.5 
2.3 
2.1 
1.7 
1.8 
1.3 

·· .. f~~i.Jr~ 
. 1.17 : . ' 

,:~i!tir 
0.03. 
-0.85 

-~ ... -o.~35'j. 

0.88 

0.60 
0.22. 

. 059 : ~';;;\. 
0.57' ··: 
1.10 
0.43. 
·r:io· 
1.02 
0.68 
1.48 ,,, 
6.92 
1.43 
1.52 ' .ijM.;rc· · · 



.~·. 

Tida·Z~k~Jtll;rent.'.:Velocities and Phases .. :.in>,;::· 
.. . .... C~~~crt''.r~t~n.ifp'.rh~:'/;/Coope r Riy~f,:.::'*···· 

-· ~-.:.· , ;·, ·y:(r-~1-~~~.~~f(r_.::.,. ·-J'.;~~:::'·;/ff\r;:::;~\i:~~/:: ,:::;.-,;·i .-/1~.t.,{.::::Y: j~: :: >: · · :~;·~~·.:'.\. :4¥~--~.:~· ·:.':t~ ·:.~:/'.· · .. : · · " ~ ~ .. ··:. ::.~ ,:::.:~,:.~f·~if~~~~,r <!~~; .- .• , 

·.,.'; .•. 

Cooper ~ v~rllt .Ordrianc<l.~~~. 
CooperRiverat,YellowHt> ·" · 
Coo r'Riv~¥ti~1/ri1ue· ?· · 

coo: Rive~:~iS:Eorw6Qas 
CopperRivei:atWoodsPciirlt- . . .... '· °' . · ··:.··.: . : .· .. ·.~·,;:·-.~"····~~·~:··~;.,:.~·.,:;"--··· 
Cooper River.at0:5 mile ~o(,tttpf'$p~yrS;i?.9~ht;{···. 
Cooper River off Amoco Pier · · · ' · .·. · · 
Cooper River:at0.5 mile l;>.~lQ&' 
Cooper lU:ve~ atl mile f,et,§~t 
Cooper River at 0:4 mile SW( 
Cooper River at The "Tee" · 
Cooper River at.Childsbury; §,•t''.~·~,~.~~ge 

. · .,-: • :.t · .• ~: :.i ... ;1: ? . ~ -.:~.:·.·~r:;;:.; 

Average Peak Flood 
· Velocity 

. ·.· ~:.: ''.:~:\l'n?~? 

' '1.0 
·o:r 

.· ,.: >i~r!~f~~:. ~~~-
o.9 

'. Ll 
0.7 
1.9 

...... . : :;.'' 13 
·· . ·'.!r< 1 :o 

0.9 
0.7 

Note: Phase lag is relative to the phase at Charleston Harbor off Fort Sumter. 

Source: NOA.A; 2002b. 

:-'.-: .\' 
·. ,_," 
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Average Peak Ebb 
Velocity 

(knots) '•J:i•; 

1.2 
1.4 
1.8 
1.0 
1.4 
1.4 
0.9 
2.0' 
1.4 
1.7 
1.0 
1.7 

·. ··:;l'.58 ·;;·· 

•··•··· 1Ni•~:j· 
2.68 . • . 

·. 2:25 /:·· 
2.15 
3.54 
3.54 
4:31'' 
3.00 
4.72 

···.''. 

·ENSAFE 

ECI 



.--~. 

··:, 

• ._:·:."/,~.'::'?'..I.·'~}~:·'.;' i/ _.;':>\• • " 

Ashley River SW of Batte;y.; ' ·. . , 

Ashley River offWapJ?pp(f;~.~~;.;·_,;• ~;: ....•... 
Ashley River ai J:iighwa'.y'·tifidg~''>'' ·:::: ' 
Ashley River at 0.1 mil~ ,Q~lgw.~.C..l.-xailroad bridge 
Ashley River at 1.5 mil~~~RBt~;1~9.~1-&~.lfo.ad bridge .. 
Ashley River at State Highway'7ondge 
Ashley River at 0.1 mile .eastof W ~s~Jvfarsh Island 
Ashley River afBees Ferf.f·Ji'fiia~~~.;~~:~J.Ai :. < 

... · .. ;' ·' i'•'. 

. . '• .. .. :· .-.· . 

1.2 
1.1 
'f.2 
1.0 
1.2 .. Lo 
0.7 

"J;9 

.. . .,,.~·~·-.; ·'·· ,.~.·:··)~ .. :~·j ... -': ... ·:~·:·.:; .. ;:~ ... ~ ..... :: ... ,;., .. ': .·. ~ ..... . . ... 
Note: Phase lag is relative"to'thel>llase:at Charleston· Harbor off Fort Sumter 

•• ' ··1 .•. ' ' 

Source: 
-.:: .. ·/;'·. ··.... ·, : :.,. :-:;·~·.· ., ... 

NI,) ~;~?021>,cc f J1·•i.'c".· .. .,,.,,,~~; ·~· •. 
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1.8 
1.2 
1.1 
1.1 
1.5 
1.0 
1.0 
2.3 

O:Z7 . ,_ 

· :~A1·'~ .)-~(;, . 
-0.10 

: .,q~3'Z.i ... : (~~~ ' 
0.10:' '., c 

0.38 ,· . 
· .• ·.1:22:>A·1$~:·j:::z., ..... " 



Tidl:~~f!ttrent·i·Velocities···~~~l::' 
·'.:~:llM~s ~n>·Wando River ... ·· 

•, :, . ·•.!, 

W ando River alo~2'riITi 1 .. ~~~~~i' .~;~\: 1;\f,( · · ·. 
Wando River at Upper. Re~C,.ll, 't4,rhtng Basin 
W ando River atRathall\·' · ' :~;~~~M9e< . ;ti.. . "·;, .· 
Wando River oftNoweff~ · '~~·1Jti6y''if 9;;/ · 
Wando River at 0.2 mil~. a.£,9ye}-l~rpec:~ Creek entrance 
Wando River at 2.5 mil~s.i:P,pttlj.:~:)f;f:Joi:)J~JcCreek 

,~;;'.: 

1';3 
1.0 
1.3 
0.8 
1.0 
0.8 

1.8 
1.2 
1.7 
1.0 
0.9 
1.3 

_,. .. -'·\(jt~~*~I~~-~ . 
.. -0.23. 

.. : .. ·~f t~]~!1:;~~: .• 
0.47 

•. 0.50: 

EN SAFE 

ECT 



,..-... .. 

• : .•• :.· i· •:. 

: >o·,~-\:<; 

J... AVer~,. ... ",H~-:~H\~raier fi'ow of Coopett~,i~}j ,, 
Rlvef :'~"~~~OOcfs · ,,, (; 1'~·i' 

J... Tidat·i~~·~ (Ineasureci in Septembet .; 
l 996J~W:1t~f'1'-~;l,<t' ' '.' :· ·, ··_- .·:~ ' ' 

. \.':· 

'·. ··,;;mo··• "'ii.;. .· i·i··:::~~~~··e····'.·r>·<~a· ··~:f .. .:::na···· ·. ~~~<e>···1 ···:1s·Ia·n· ·a· · ·· ······1· ··s·o;Ji:\l\i::\Yk<·~·-;'r'·r,· 
•.~ ... ~ . o; 1;t:· .• ·i:.·:· ~_ .. _ ..... · .. ~I"V , · · .. :·~!. :a.:·-···.LJ . .i;1fi ..... ·<··... . . =·· _. .... ; .. -. ·. ~\)V.(J·'.f.:t~::.-::i \· 

. @.() i cf S> · 
;;,i~":~: ... ·~f-» .. ~-;: ., . 
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Mt<Flood Currents 

LAND 



.~--· .. 

A Tidal ~~~µt§i~~{ iii~: a~etage travel disttl'~~~"·~· .. 
of;.a W~ · /t. :,:)/'.f81e 6n tH~'flood tide · :: " 

A MetlibW~iB1Y: :P~icle tracking by 
Lagrangian'integration 

.A Result§~}::.:·( ...... :·· 

. 'ENSAFE 

;er 

. . . - ..... . 

.~:-·<:;oo~l~·;~~er = 4.3 mile~ north of CNC northern ···'*~ 
"' · · · ·f>fn.ii" · . . . . . .. . ·o.: .• :: ' ; ... • · ,, · · .·. ;:'.:?~:: · ···• · · ·· ·· · · ~, · · t/ir·;~tF~r·"~ 

·1i•t•,;~::~:;~,0~%mile~f>Stream· of rivet•c•c•.si11t%~>:.}io,·· 

•:•Wan ol~J:Y:~r = 5.6 miles.upstream of river 
· "'". ~p'irP, ., .,'i,:i!.''·"- ,., · 
' ":: .. ::::: -, .. ·.~~~;~,'~··:.,,j;J'' ·. . 

entranee;:·~· ...... ~-- · 
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,..,. • ·•:··~ ..• ,. ZONE J 
....... •,. POINTOF eNTltY 
..+ I EFFLUENT SAMPUNO WORK PUN 
... .~ CHARLESTON NllVAI. COMPl.EX 

"•• •.• ,., .. / CHllAl.ESTON, SC 
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NORlli 
CHARLESTON '\ 

Thoclll.l_lo_t;ll'lllP 
---cnatodllJSC 
D~,..,..-io_ 
..... w_w_o.-, ......_...__ 



,,.--.. _,...,.-.... , 

- Daily Maximum 

- Daily Minimum 
30.0 - ... -----· ------------------· ·--------·--·-··--·---------.. -

Z' 25.0 [·· ... -·-·
g: 
'-' 

5.0 -

.. ", 

---------+-•-----------------~---------·--··-.. ----.·-·····-----·-------·---

10/1192 12/31/92 4/1/93 .7/l/93. ,})/30/93 12/30/93 3/31194. 6/30/94 9/29/94 12/29/94 3/30/95 
.. --I' . ), . ~; . ' 
,_,·•:" •,.•;'.\w' 

·(.•. Date 
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_ .. ..-.... 

'' : '·' . 

·. · ·.. . :::.:·.~L~~~~~) }~~.\-~_:.!il:ii~}~_?.~~, ~~~:;:.-, · .· :. ; .. · . · · : , .;:·A>-~~~·:. · .. 35.0 ,--------:--~ ... .,.....,.• :7"'"•".'. ;'.t.:-...71:.>7':'·· .':-'·., ~.:. -----,~~~-..___--...-...-,-------~-:-. ·=· ... =--=-=====:::::;-

30.0 .. 

- 25.0 -.... 
§: .._, 
I>. .... 

- Daily Maximum 

- Daily Minimum 

---··--·-- --·---·-----------

:s 20.0 ·- - --H-t-llltt--!--11-1-f-l--t-l--Ht-tb-lli-~~....,_.--t-f--4H---H-+...,....,·H-----<I-+ Ht-+-i-+.-ilH-il----~ 
s 
C> i 15.0 -·· --· 

= "" ~ 
z 10 .0 -tll-l-++l\-'~~-"ll-~-fri"t1 

5.0 

9/29/94 12/29/94 3/30/95 

Date 
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. :~kt.:' -~-¥~~i.~4 ·:: .. 
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. ..-........ 

~~Pper River Salinity 
. • .... ) ' .· •• '' ~: ... . 1... . • 

:<···=.::- ·, '>· .... 

· ~~~;~-~;il:<:~Jt;~:'.f ~::K . 

;I·': 

NearCNC 

··.·. 

:····, .. 

S ·,~.;, u11ace 
(ppt) 

. . ~:<~~~-:·· 
... -:: . )~~,.: 

1~1 

0~1 

Bottom·. 
(ppt) 

14.3. ' 

. -,~-:' :· 

. .. ' ~ .-

8.5· 

20.6 

0.3 
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Ctftr1Jet River Watershed 

DRAINAGE BAS! N 
BOUNDARY 

·-.. 
) 

. - I ---

. 
" - .. 

·" ~ .... 
! 
' 

A 
GRAPHIC SCALE 

0 &00 1200 2400 

LiiMM""""" I 

SCl>J..! IN Ff[T 

. /~ ~ ... ·" 



.. -- .. 

' ·:".'. .. 

. ~. '. :~i~2~1'~'~Wj?li~{(;;f~!k.>'t • ; . : ·.. F .. 
,. .:.~ .. ;. . '• . ·;:;: .:"';· ","\ ........ ~ " 

' '>. . . ~~ ·.: : .' ·. '•::: " . • 
,- ... :.~~-··:c·~/: .. / ,_·.~·?'·'.:p;:_.~;: ;;. " 

. . . . . . 

. · . : :: ., .:~.: ;::~~:;fL.:'.;·: .. ~·~t~i.;~;·:k:·'..~i:~: .. :;::. ·-·~'./:·: ·. 
. .• . • ~:.: 1·~ ... : ~'::~.:'.,. :\· :~~r·r::_::~ ,·;-: ;:.; .· .. ~·-.. . 

.. ,'.",'. ... ; . . ) 
.. ·. ·, ~· .::~· . . . .. ' ~ .. 

. ·.· ~·Yt~:::·~ ·} = ::·. ·J.~~~9~/:·;·_.:/;;~ .. '. ·:·: 
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On site 
(acres) 

849 

Off site 
(acres) 

440 

433 

7 

Total 
(acres) .. 

:<·, : ., >X.;: ':};_{~~1*": 

····.··4·4·.' .. .. ... . 



,.·-·. 

Rainfall (in~n~s) '0.75 

Peak RunoffRate (cfs} ,, 
.. 

Total Runoff Volume (acre~fi) · · 53.0 
' ' ; >',,;;~.~~'._;: ti;:,~;i:·f ~S: 

Runoff from CNC ( acre~ft)t,,:'.;:' :>i;;i.:/+ 34.9 
. .. '.. \ ':~.·'!":, .. ~-··:' ~.··>':·: .:~~~· ~<;:·:~~... . ; ' .. '. 

·~ ... ~~·:· .. ;.;.,: .. '·~~;.<~ ... --~ ...... ' 

: . .,.;, 3 .. :· · . 
. ·.· 
.:· 
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-.. ? ·' ~· ·_.','' '·. 

Return Period (Years) 
.5 10 25 

4.6 5.9 6.8 7.8 8.8 

1,939 2,607 3,065 3,568 4,077 

385.8 524.7 621.8 730.3 839.1 

265.4 358.8 424.0 496.7 589.6. 

. ' 
' .. ·.· 
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. . ...-.... .. 

·· .. }lJfijf</it~r f!:Jmneis from··· · 
;,.kboper River Basin 

· ... ~: ~1 .. ::~~~~?~r::<?r:: :::~·t-·--:f.: ~(: ~~+... . · ·.. . · 



' . . . . 

PerC(31!,tage of Particle Mass in Stormwater 
as~~l,'l}i·tedtoAverage Settling Velocity ... 

,·'.·.'.,< ~ " ·; ·, .. _ ; . 

1,670 ·.·· 
152 . 

·· ·. ,z1 :.~~Ji;:.·::. 
5 7 .. ':/ ., 

·= .. ·'.:i·~:~;~'~f 6·::·:~.,~.···.·. •)if;ii;'i<'.S:($iii'.!'•'/': . 

o to 20' :·· .. c :(. \ ·.... o.o3 
20 to 4C\',~v,):t~?.,''.'t-'·: ''.'.cJ: · . 0 33 v ... ~~-.,.,',. ',,, .. ~~"}.. , . 

·· · · '·".:~:,:~?,; ·0:~.~~::?i~~f~~~?t ~~ :· :r:ff~ 

. •l .. 
.. :7 ~· ' . -· 
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. . . . . ' . 

A IJ .··· · d(f~l<l:ateainZone E 

A N©tt:F'B· , .. , · ·_·._-_ .... _ · llamlow ,ar~a.1n :~one- I- . 
A ~i~~X'.~:.''~:~~~~~·;;d: ·:·,t '> y·: .. · . .· . . . . .. ·.. . . 

··:·~.''. 

A South €fl"lt©g Island and Mount Pleasant4';' 
' N" . ' ..... ,_ . l\ itJ):L.1!A~;;j_: .. ~,-\·, I;-.' ·1·· .... ·ct· 
~ : ear iv1~0rr1s · s an 

... : .'·'-.·.:_._.: ...... 

Y:\Cll>l'-O:l\PRJIP.NSAm.PPT--010903 37 

. ': ~ (. . . 



Monitoring Station Locations 

GRAPHIC SCALE 
0 500 1000 
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N<f)'fl~~~fe'·€5reek ·:Bathymtt~'i: 
!• - \ u:i,~(1(~~;'.~7-~~' 
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· .. , . 
. . .... . ........ .. 

Width 
• ''_::>~(ft)_'< .. 

108 
-·· 112· 

.. ;!~~ff 

.. ~ : . . . . 

• J ~ :·. 

_-. ~ . ' 

Depth at Low 
'(ft}<·-

4 
5 
2.5 

<1 
<1 

·:·~;r;· 
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.. :. ·':'"····. 

.. '·:~.>. ;· ''· . 
4 .. 
5 . " 

·toopeF&fv~r 
:· <. . 
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,: ··_···: :~~ .. ,· " -

14.3 
; 12·7· ;,., ... · '· .~,.;,.: . 

11.9 
. . 11.'i< 

9.8 
. 11.1·· 

!~ ~~'·'/"l1'',,::~;1;; 
13.8 
13.5 
13.6 
22.4 



.. ,,.....-~ .. 

.,;.. .. ; .·. ; .,. 

l 
··;,~-<,): .;2·· 
: .. .3 

4 
5 
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.. .-..... . 

,.fX~,w:~~t~~~~~,: Cr~ek · .· 
.··. ).current··velociry 
<W3:!~~ l~·~t~~\:y:> ; :::. :: • • · : · . : · .· , · ·.· · 

,:···, 
" '<. ·;' ~. ' 

Peak Current Speed 

. ~·-·:· 

··f~f~·:'i_o. s 3···· 

o~4s 

0.72 
·o.59 

o.82 
0 :9 Q,~;/?;~tm;i;';i\~'.D~,1 

0.65 
1.12 
0.30 

ENS.llFE 

ECI 
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. ..-.. .. 

':>A:~::~+i32;;~:-~-:;_fJ/!¥oi~,t?.tte{·: Creek 

· :fi:fl.inai~ Basin 
... ·:.· ...... · : . .. . ; .. , 

:: .\ ..... ·. . . 

Total drainage:~area·, 
Upl8J1.4 .. 

~ff Jl~?h;;:,, ., ... 
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123 
. 118 

· ~i··ir 

' . ~. ·. ., . 

Off site 
(acres) 

1,624 
1,481 

9 
134 

'•.i.'. 

: '.·\. ·,''.''. 

.• ,>):i~:·');:~@,~~ff 
rno·· ... t·a· ··Ii·;·.·>>:·.·· 

(~~resH'"~~~· · · 

1,747 ': 
l 599t: 

· ~~~It~.~ 
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":.·· ···,' <: 

~WoiSette Creek 
\' '· 

... /Jl.unoff Summary 
: ·' ;: - ' .;·•:. ~ . ,. 

:·:.,·:···'.\'\·J·".'· 

, .... : 

... _:'.J;i~'.{tt;~;,1µfi,1:#~~ ·· .,.·:,~-·~F.: .·~···. 25-
Y ear Year 'Year Year Year 

... · '.:J,;tk~:0;1}~}1;:;:j~~;;} ; ·;; . • ,. . .. 

Rainfall 
(inches) 

Peakrµnoff 
(cfs~ · 

Runoff volume 
(acre-ft) 

Runoff from CNC 
(~cr.~~ft)~.:/,·.· ... , · .. 

Source:· ECT, 2002~ · 
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.···928 . . 523.2 .. • . 
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. ·" ........ - ,· . . . . 

A Low .tide>~~lu:tne~~::;/46s:acre-ft; ;; .:'·Di: 

·~· I~J~~~~s-·~r:;~i~!ie:~f~~tf~. ,,., 
·. · g ;F·t~;;:F~~·; ,;;c;J:.<:. ;· · · · · . 

J.... Peak tidalJlcj~ = 1,053 cfs 

A 88 percenr;bf~fiek water can be flushed out in onetiJ&1~1•ff 

·!' 

cycle , 

A Tid.al dilutiPJl1.to CNC runoff is 55 to 1 during an aver~g~, :·,:·:~ 
storm ·•·· .. ·. ··· · .. · ·· ii;~ 

J... Tidal ·dilut1~\;·#~· · ··oisette Creekrrunoff is 3 7 tcrl dufihg~1ii;\: 
<·' ')\:''' ·· -····::' .. ·.·. ·;.tf~!fp;.·.~?{;;f~.~:i\~...,)O,;:- .... ::)/~;r~; · -· .):... :_ · ..... · .. ·:~.:·:~-~.'~,~:~:.j:'<)v.\~~lf~{", an average_;s 01111 ·" ·· · ·· ·· · ·· · ·-··· · · .. · .· ·N , 

J.... Noisette Cf~~~~'flinoff/CNC ~noff = 14.7 

'ENSAFE 

ECI 

A Noi$¢tte@t-gi{trlfe'.S~'fil'e0~~nrinated by storfilW:at~ti'. . · . .___~·-· 
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Tidal Flushing and Dilution 
in Shipyard Creek 

J.... Tidal prism = 692 acre-ft 

J.... Low tide volume= 2,620 acre-ft 

J.... Average tidal flow = 1,348 cfs 

J.... Peak tidal flow = 2, 118 cf s 

J.... Average storm runoff volume = 49 .3 acre-ft 

J.... Tidal prism/average storm runoff= 14 

J.... Tidal flushing time (dilute to 10 percent) = 
5.2 days 

J.... Shipyard Creek is a low energy area 
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Conclusion 

A Potential contaminants from CNC can 
travel to a large area in the estuary 

A Contaminants found in Cooper River 
near CNC may come from remote areas 

A Large tidal dilution at Cooper River 

A Noisette Creek has efficient flushing 

A ShipyardCreek is near stagnant and has 
inefficient flushing 
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1.0 INTRODUCTION 
Background 
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The screening level ecological risk assessment (SLERA) for Noisette Creek is one part of the 
Zone J investigation of three water bodies that surround the Charleston Naval Complex (CNC).1 

Each Zone J water body, although part of one dynamic watershed, differs in size, flow, and 
level of near-shore industrialization. Therefore, it was necessary to segregate the data 
collected from each water body and assess the Cooper River, Noisette Creek, and Shipyard 
Creek separately. 

For detailed descriptions of each Zone J water body, surrounding land uses, and known 
locations of near-shore AOC/SWMUs, see Section 1 of the Zone J Storm Water Effluent 
Evaluation Report (EnSafe October 2003), which details storm water discharge points to 
Noisette Creek and the other water bodies. It also summarizes findings of previous 
independent studies conducted in the Charleston Harbor and surrounding tidal creeks, including 
information on the system's hydrography, physical dynamics, biological communities, 
contaminants, and toxicity. 

Purpose of SLERA and Progress Report 
This SLERA evaluates all potential exposure pathways and contaminant migration pathways in 
Noisette Creek. It will document the constituents present in the creek's environmental media at 
concentrations that may pose unacceptable ecological risk. This evaluation will include 
screening constituents in the following migration pathways: (1) effluent via the storm water 
drainage system, (2) surface water overland flow, and (3) groundwater discharge into Noisette 
Creek. These migration pathways will be evaluated by screening the constituents in storm 
water drainage system effluent water samples, surface soil samples at SWMUs and AOCs2 

adjacent to (and draining directly into) Noisette Creek, and groundwater from wells closest to 
Noisette Creek. These contaminant migration pathways will be used not only to evaluate the 
potential for unacceptable risk, but also to identify potential upgradient sources for any 
unacceptable exposure within Noisette Creek habitats. 

{ ::±:es;e~:~d:~:~~~~:~:a:E~ 
~· ~~~i~1~~-~~·~nv-----or··remedial altematives we~-1 

wfth .. 8ClOlogiGll ,r15k.,io·~~ ~. The Navy will provide screening constituents for the 
surface water overland flow and groundwater discharge migration pathways; as soon as data 
are incorporated, this report will need to be revised. 

1 Zone J consists of the Cooper River, Shipyard Creek, and Noisette Creek, which adjoin CNC properties . 
2 Solid waste management units and areas of concern 
3 Screening level problem formulation and exposure estimate and risk calculation 
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2.0 STEP - 1 SCREENING LEVEL PROBLEM FORMULATION 
2.1 Zone J and Noisette Creek Description 

Charleston Naval Complex (CNC) flanks the western shore of the Cooper River, approximately 
6.75 miles upriver from Fort Sumter (Figure 2-1). The shipyard's 3.75-mile waterfront is lined 
by 25 piers and five dry docks; most of its length is protected by a wooden or concrete seawall. 
Large ships are repaired and maintained all along the industrial areas of CNC's shoreline. Less 
industrial areas border Noisette Creek, but offsite point-source discharges (i.e., National 
Pollution Discharge Elimination System [NPDES] outfalls) are also present in this tributary. 

Noisette Creek, a small, tidally influenced tributary, flows east for approximately half a mile 
through CNC's abandoned golf course to the Cooper River. A small pond and several acres of 
wetlands are associated with the creek. According to base drainage maps, Noisette Creek 
receives surface and storm water runoff from the golf course as well as off-base properties and 
roadways upstream in North Charleston. 

Several anthropogenic features dot the half mile that the tidal creek travels across CNC 
property. Eight outfalls line the bank and the reinforced portion of the southern shoreline near 
the creek's mouth, which has been protected from erosion by riprap, concrete debris, and a 
seawall. Two bridges span the creek upstream at the western property line: one for railcars, 
another for motor vehicles. A smaller footbridge near the center of the creek's run 
accommodates human traffic. 

Southern hackberry trees and wax myrtle dominate the riparian zone along both banks, 
supplemented by fewer specimens of live oak (Quercus virginiana), privet (Ligustrum sp.), 
eastern red cedar (Juniperus silicicola), yaupon (/lex vomitoria), saw palmetto (Serenoa 
repens), mulberry (Marus sp.), chokecherry (Prunus virginiana), french tamarisk ( Tamarix 
gallica), and black willow trees. The wetland vegetation is typical of estuarine emergent 
habitats with smooth cord grass, black needle rush, and cattail. The following bird species were 
observed: barn swallow, white egret, red-wing blackbird, osprey, and pied-billed grebe 
(Podilymbus podiceps). Raccoon tracks were also observed along the muddy shoreline. Pilings 
beneath the bridges accommodated numerous clusters of remnant oyster shells. 

According to the National Wetland Inventory and the Final Environmental Impact Statement 
(FEIS, 1995), several wetland types are associated with Noisette Creek: estuarine subtidal, 
estuarine intertidal, and palustrine forested. The subtidal wetlands consist of the open-water, 
nonvegetated portion of Noisette Creek that remains submerged at low tide. This wetland type 
has been classified as having unconsolidated bottom substrate (FEIS 1995). The intertidal 
wetland consists of the frequently flooded marshes and mud flats bordering Noisette Creek . 
The near-shore areas within these wetlands support dense stands of halophytic vegetation 

2 
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(plants that grow in salty soil) such as smooth cord grass (Spartina alterniflora) with patches of 
salt meadow cord grass (Spartina patens) and black needle rush (Juncus roemerianus). 

An area at the mouth of Noisette Creek, identified as a palustrine forested wetland, abuts 
frequently flooded Spartina marsh and is dominated by willow and oak. Estuarine influence in 
this tidal drainage is indicated by the high number of periwinkle and snail shells on the ground. 
Little herbaceous vegetation is present, indicating extended inundation. A defined drainage 
channel is also present. Information regarding physical attributes such as mean depth was not 
determined during the preliminary base-wide habitat and biota survey. 

2.2 Noisette Creek Hydrodynamics 
Noisette Creek is heavily influenced by tides, with several undercut areas along the bank where 
tidal flow has eroded the shore. The banks rise an average 3 to 6 feet above the water. High 
tides occasionally cause the tidal creek to spill over banks and flood portions of the surrounding 
areas. The brackish, often turbid, creek water and the creek bottom are visible only at Noisette 
Creek's confluence with the Cooper River, and then only at low tide. Visible substrate within 
the creek consists of marl, gravel, and muck, with some detritus and debris . 

According to the NOAA tidal table, the average tide range in the Cooper River near the south 
entrance of Clouter Creek4 is 5.4 feet; the average tide range in the Cooper River near the 
north entrance of Clouter Creek5 is 5.48 feet. By linear interpolation, the average tide range at 
the Noisette Creek entrance is estimated to be 5.43 feet. 

EnSafe and Environmental Consulting & Technology, 
Inc. (ECT) conducted a hydrographical study in 
Noisette Creek on December 6 and 7, 2000, during a 
neap tide6 when the tide range was close to its 
minimum within a lunar cycle. Specific conductivity, 
salinity, dissolved oxygen (DO), pH, water 
temperature, and current data were collected at five 
locations in Noisette Creek. 

Noisette Creek Sampling Locations 

Station 1 Mouth of Noisette Creek 

Station2 

Station 3 

Station 4 

Station 5 

Hobson Avenue 

O'HearRoad 

Spruill Avenue 

South Rhett Avenue 

Data were also collected in the Cooper River at Marker R54 near Noisette Creek as a reference. 
A YSI multiparameter water quality sampling unit and a Marsh McBirney current meter were 
used to collect water quality and current velocity data. Sediments samples were collected by a 
Petite Ponar for visual examination. 

4 approximately 2 miles south of the Noisette Creek entrance 
5 approximately 3.4 miles north of the Noisette Creek entrance 
6 a tide of minimum range occurring at the first and third quarters of the moon 

3 
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Noisette Creek's widths and depths were measured at low tide at five stations discussed in 
Section 2.2 are shown as follows: 

Station Width (ft) Degth at Low Tide (ft) 
1 4 
2 108 5 
3 112 2.5 
4 92 <1 
5 51 <1 

Near Noisette Creek's entrance, the Cooper River is approximately 2,300 feet wide; the 
navigational channel is 40 feet deep at mean low water (MLW). 

Water quality data were collected during morning low tide and afternoon high tide on 
December 6, 2000, and during morning low tide on December 7, 2000. No evidence of vertical 
stratification in Noisette Creek was observed. The difference in surface and bottom salinity was 
mostly less than 0.5 parts per thousand (ppt), except at Station 1, where a salinity difference of 
1.7 ppt was observed. The average values of temperature, conductivity, salinity, DO, and pH at 
each station at low tide and at high tide are summarized in Table 2.1. 

At low tide, the average salinity ranged from 9.8 ppt at Station 5 to 14.3 ppt at Station 1. At 
high tide, the average salinity ranged from 13.5 ppt at Station 4 to 15.9 ppt at Station 1. DO 
concentrations were generally lower at low tide than high tide. This is possibly caused by 
sediment oxygen demand consuming a portion of the DO during low tide when water stayed in 
the creek for about half of a tidal cycle. By contrast, high DO water at Cooper River flows into 
Noisette Creek during flood tide, replenishing DO in the creek. The lowest observed DO was 
4.93 milligrams per liter (mg/L) at Station 5 during morning low tide on December 7, 2000, with 
a 43.8 percent DO saturation level. Higher DO concentrations, ranging from 8.84 to 9.34 mg/L 
(89.7 to 93.4 percent saturation) were observed throughout the creek during afternoon high 
tide. The afternoon DO in the creek was higher than DO in the Cooper River, probably due to 
the effects of photosynthesis in the marsh. 

Low pH values were observed during morning low tide at upstream stations. The lowest value 
of 5.39 was measured at Station 5 in the morning of December 6, 2000. There were not 
sufficient data to determine whether the low pH values were caused by upland sources or the 
bioactivity in the marsh . 

4 
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Noisette Creek Water Quality Data Summary (Dec. 6 to 7, 2000) 

Temperature Salinity 
Station (

0 C) Conductivity (ppt) 
Low Tide Average 

1 11.06 23,578 14.29 
2 8.66 21,224 12.69 
3 8.04 20,023 11.88 
4 8.09 18,810 11.11 
5 7.44 16,715 9.77 

R54 11.92 28,795 17.71 

High Tide Average 

1 11.94 25,960 15.86 
2 11.94 24,987 15.23 
3 12.06 22,845 13.81 
4 11.77 22,335 13.48 
5 11.54 22,520 13.59 

R54 11.86 35,612 22.44 

2.2.2 Currents 

DO 
(mg/L) 

8.66 
6.27 
5.97 
5.70 
5.60 
8.62 

8.86 
8.95 
9.16 
9.28 
8.98 
8.05 

DO 
Saturation 

(%) 

86.42 
58.24 
56.90 
51.50 
43.80 
89.25 

90.73 
91.30 
92.95 
93.55 
89.85 
85.32 

pH 

7.33 
6.49 
6.19 
5.94 
5.58 
7.79 

7.92 
7.89 
7.86 
7.78 
7.81 
7.90 

Tidal current velocities were measured on December 6 from noon to 1:30 p.m. at five 
monitoring stations in Noisette Creek during peak flood current. The current velocities were 
also measured during peak ebb current in the afternoon on December 6, 2000, and during peak 
flood current in the afternoon on December 7, 2000. The following table shows the peak 
profile-averaged current speeds at each station during flood tide and ebb tide. 

Station 
1 
2 
3 
4 
5 

5 

Peak Current Speed (fps) 
Flood Ebb 
0.83 0.82 
0.49 0.98 
0.48 0.65 
0.72 1.12 
0.59 0.30 
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The maximum profile-averaged ebb current of 1.12 feet per second (fps) was recorded at 
Station 4, and the maximum profile-averaged flood current of 0.83 fps was recorded at 
Station 1. The maximum surface current speed of 0.95 fps during flood tide was recorded at 
Station 1, and the maximum surface current speed of 1.1 fps was recorded at Station 4 during 
ebb tide. 

According to the NOAA's tidal current table, the average peak flood current in the Cooper River 
at North Charleston (about 0.7 mile south of Noisette Creek) is 1.8 fps and the average peak 
ebb current speed is 2.8 fps. 

As previously described, the current data were measured close to the neap tide. The tide 
ranges varied from 4.1 to 4. 7 ft during the hydrographical study; therefore, the long-term 
average peak current in the creek could be 15 to 32 percent higher than the values measured 
during the study. This calculation was based on the ratio of the neap and average tide ranges. 

2.2.3 Sediments 
A Petite Ponar was used to collect bottom sediment samples from Noisette Creek for visual 
examination and soil classification . 

• Station 1-Very dark gray clayey sand, saturated. Approximately 30 to 40 percent 
clay, fine to very fine-grained sand; approximately 10 percent decaying organic 
matter (leaves, etc); decaying vegetation odor. 

• Station 2-Dark gray clayey sand, saturated. Approximately 20 percent clay, fine to 
very fine-grained sand; approximately 10 to 20 percent decaying organic matter 
(leaves, etc.) and shells up to approximately half an inch in diameter; decaying 
vegetation odor. 

• Station 3-Decaying organic matter (leaves, twigs, etc.) and shells (up to three 
quarters of an inch in diameter) in dark olive gray clayey matrix. Mostly organic 
matter and shells; decaying vegetation odor. 

• Station 4-Very dark clayey sand. Approximately 30 to 40 percent clay, 
approximately 10 to 20 percent decaying organic matter, minor shells, fine to very 
fine sand, saturated; strong decaying vegetation odor. 

• Station 5-Very dark gray clayey sand, saturated, very fine-grained sand. 
Approximately 45 percent clay, very minor organic debris ( <5 percent), very strong 
sulfur, decaying vegetation odor . 

6 
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The sediment matrix is mostly fine to very fine sand throughout the Noisette Creek bottom, 
except for Station 3, where abundant inactive oyster shells were found. These shell materials 
might be the remnants of the deployed oysters and clams for a previous bioaccumulation study. 
The finest grain-sized materials were observed in Station 5, the upstream location. Decaying 
organic material increased from Station 1 (the creek mouth) to Station 5. The spatial trend of 
organic material distribution supports the hypothesis that low DO concentrations in the 
upstream reach of the creek during low tides may be caused by high sediment oxygen demand 
in the marsh area. 

Stations 1 and 5 had the highest clay contents, suggesting dual sources for the clay. One 
source is the upland runoff, mostly from the urban area outside of the CNC; another source is 
the Cooper River, which brings suspended fine materials or clays into Noisette Creek during 
flood tides. The tidal velocity in Noisette Creek is much smaller than that in the Cooper River; 
therefore suspended materials may settle in the creek when entering the creek. 

2.2.4 Drainage 

The Noisette Creek basin drains approximately 1,747 acres, including the open water and tidal 
marsh areas. The tidal marsh area covers approximately 134 acres and the open water in the 
creek at low tide covers about 14 acres, resulting in approximately 1,599 acres in the total 
upland drainage area. About 118 acres of the drainage area (approximately 7.4 percent of the 
total upland drainage area) is within the CNC property. The remainder is in the urban area of 
the City of North Charleston. The drainage basin delineation is based on the CNC drainage 
evaluation (Davis and Floyd, 1998), North Charleston drainage inventory (Davis and Floyd, 
1980), and U.S. Geological Survey (USGS) quadrangles. 

Fifteen storm water outfalls in the Noisette Creek basin are within the CNC boundary as listed 
below. 

Drainage Basin 
Diameter Area 

Outfall ID (inches) (acres) Sample ID 

lA 15 7.51 EFF002 

lB 24 3.80 EFF003 
lC 8 3.73 EFF004 
10 18 7.85 EFF007 
9A none* 
9 24 3.07 none 

lOA ditch 29.27 EFF008, EFF009, EFFOlO 
lOB 6 3.28 EFFOU 

7 
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lOC 16 
lOD 2@ 15" 

lOE 18 
11 8 

12 6 

13 12 
14 

Note: * = included in Drainage Basin 9 

13.44 

9.92 
14.24 
5.64 

0.38 

1.58 
0.47 
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A major factor in determining the diluting and flushing capacity of a tidal creek is the quantity 
(volume and rate) of storm water runoff that enters the creek versus the magnitude of the tidal 
wat~r exchange in the creek. Storm water runoff was estimated for comparison with creek tidal 
flows. Estimates of runoff volume and peak flow rates were prepared for annual average, 
storm-event average, and larger, more infrequent storm events. 

Estimating the runoff required evaluating the area's topography and drainage infrastructure to 
determine drainage basins, rainfall statistics, and land cover, including impervious surface. 
Details and results are presented in the following sections . 

2.2.4.1 Land Cover 
Using the available GIS coverage for the CNC, the area of impervious cover and open space was 
computed. Land cover outside the CNC was determined using aerial photographs and USGS 
quadrangles. The following details land cover in the Noisette Drainage basin. 

2.2.4.2 Rainfall 

Commercial 

Industrial 

Open space 

Marsh 

Impervious 

Open water 

788 acres 

597 acres 

170 acres 

134 acres 

44 acres 

14 acres 

Charleston County receives an average of approximately 51 inches of rainfall per year, based on 
records maintained by the SCDNR Office of Climatology, which has compiled rainfall data from 
1930 to 2000. The US EPA has also compiled data for selected regions of the country and 
determined mean rainfall event statistics for them as part of the NPDES storm water sampling 
protocol development. The mean storm event for the Southeast, which includes Charleston, 
was 0.75 inches of rainfall (Urban Targeting and BMP Selection, EPA Region 5, November 
1990). Using the most current National Weather Service data, the Natural Resources 

8 
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Conservation Service has compiled infrequent-event rainfall amounts. Event rainfall amounts 
are listed below for 24-hour events for the Charleston, South carolina, area. 

2.2.4.3 

Return Period (years) 

2 
5 
10 

25 

50 

100 

Runoff Estimates 

Rainfall Depth (inches) 

4.6 

5.9 

6.8 

7.8 

8.8 

10 

Peak runoff rates were determined using NRCS Technical Release No. 55 (TR55). Runoff 
volumes were computed using Soil Conservation Service (SCS) methodology for all storm 
events, except the mean rainfall event. Runoff volumes for the mean rainfall event were 
computed using the rational method. Noisette Creek runoff is summarized below: 

Mean 10- 25- 50-
Event 2-Year 5-Year Year Year Year 100-Year 

Rainfall (inches) 0.75 4.6 5.9 6.8 7.8 8.8 10 
Peak Runoff (cfs) 2,380 3,179 3,720 4,333 4,936 5,659 
Runoff Volume (acre-ft) 92.8 523.2 707.3 835.7 979.1 1,123.0 1,296.0 
Runoff from CNC 6.3 35.3 47.7 56.4 66.1 75.8 87.5 
(acre-ft) 

The annual Noisette Creek average flow is estimated to be 8.2 cfs; approximately 0.5 cfs is 
from the CNC property. 

2.2.4.4 Tidal Flushing and Dilution Analysis 

The estimated volume of the Cooper River water flowing into and out of Noisette Creek due to 
tidal action was used to evaluate the flushing capabilities of Noisette Creek and to evaluate the 
ambient dilution of storm water discharges. The tidal flow volume, also known as the "tidal 
prism," is the volume of water in the creek between high and low tides. Based on an average 
tide range of 5.43 feet and the open water and marsh areas presented in the previous section, 
the estimated tidal prism is 344 acre-ft. This calculation is based on the assumption that the 
tidal marsh is approximately 2 ft below mean high water. The average tidal flow is computed to 
be 670 cfs and the maximum tidal flow during an average tide will be 1,053 cfs. The tidal prism 
is approximately 3.7 times the total runoff volume from an average storm event in the Noisette 
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Creek basin, and approximately 55 times the runoff volume from the CNC during an average 
storm event. The tidal prism, which enters Noisette Creek twice a day, is approximately 66 
percent of the runoff volume from a 2-year, 24-hour storm event in the Noisette Creek basin. 

The volume of water in Noisette Creek at mean low water (MLW) is estimated to be 46 acre-ft 
and the volume of water at mean high water (MHW) is 340 acre-ft. Compared to the tidal 
prism volume, approximately 88 percent of the water in the creek can be flushed out of the 
system within one tidal cycle (12.4 hours). 

The hydrologic and hydrodynamic analysis of Noisette Creek can be summarized as follows: 

• The dilution ratio between the total Noisette Creek runoff and the CNC runoff to 
Noisette Creek is approximately 14.7 to 1. 

• The dilution ratio between tidal flow and the CNC runoff to Noisette Creek during 
an average storm event is approximately 55 to 1. 

• The dilution ratio between tidal flow and total Noisette Creek runoff during an 
average storm event is approximately 3.7 to 1. 

• Noisette Creek hydraulics is dominated by storm water runoff during severe storm 
events (e.g., a 2-year, 24-hour storm). 

• Noisette Creek has efficient flushing capabilities. More than 90 percent of the 
storm water runoff to Noisette Creek can be flushed into the Cooper River by tidal 
flow within 1 day. 

Noisette Creek hydraulics may be dominated by large storm events, especially during low tide 
when the creek is shallow. There can be considerable velocity in the creek channel to carry 
suspended sediments (fine or coarse) into the Cooper River. The coarse material may be 
deposited in the Cooper River near Noisette Creek's mouth; fine material may be transported 
great distances and deposited when it reaches a low-energy zone such as Shipyard Creek, dry 
dock area in Zone E, a near-shore shallow area at Zone I (especially during ebb tide), Middle 
Ground at SE of the Shutes Folly Island (during ebb tide), and shallow areas near Crab Bank 
(south of Hog Island, especially during ebb tide). 

Sediments from the CNC may be deposited when they enter Noisette Creek, if the particles are 
large (coarse sand or silt). Most of the fine materials probably will be carried by storm water or 

• tidal current to the Cooper River. 
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In addition to portions of CNC, light commercial and residential developments line Noisette 
Creek, which is not navigable or dredged. 

2.3.1 CNC Sources Potentially Impacting Noisette Creek 
Potential sources of COPCs in Noisette Creek are the upstream and near-shore SWMUs and 
AOCs. According to the 1998 Davis & Floyd drainage system evaluation report for CNC, the 
complex consists of 98 delineated drainage basins and associated storm water outfalls. 
Fourteen of the drainage basins with upland SWMUs/ AOCs discharge to Noisette Creek. 

A small pond approximately 300 feet south of Noisette Creek receives runoff from the former 
golf course. According to base storm drainage maps, overflow from this pond drains through 
an underground pipe into Noisette Creek. The routine application of fertilizers, herbicides, and 
pesticides for turf maintenance at the former golf courses may have once posed a threat to 
Noisette Creek, but the fairways and greens have not been treated for several years and 
associated impacts are anticipated to be negligible. 

Fifteen identified storm water outfalls line Noisette Creek's half-mile run through the CNC. The 
following SWMUs and AOCs are associated with a drainage basin discharging to Noisette Creek: 

Zone A 
SWMU 39, a former storage area for petroleum, oil and lubricant (POL) drums, is located along 
the northwest portion of Zone A on an asphalt-paved area north of Building 1604. POL drum 
storage operations have been discontinued and the area is now an outdoor storage yard for the 
Defense Reutilization and Marketing Office (DRMO). 

SWMU 42 and AOC SOS overlap one another in the southwest portion of Zone A. SWMU 42 is 
the site where a now-demolished asphalt plant and-associated tanks operated from 1947 until 
1962. AOC 505 consists of the former golf course maintenance shop (Building 1803) and an 
area used to store creosote cross ties and railroad ballasts during the 1960s and 1970s. 
Operations in this area were discontinued in the 1970s. 

SWMU 43, the Publications and Printing Plant, operated from 1979 to 1996. A darkroom and 
hazardous materials locker were on the ground floor of the building. Before installation of the 
lockers, hazardous materials were stored in two areas outside the main building. Noisette 
Creek is approximately 200 feet south of the site . 
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SWMU 44/AOC 721 is a coal storage yard used for unloading railcars and for the intermediate 
storage of coal before its use at the steam-generation plant in Building 32. Operations began in 
the 1940s, but were scaled down in late 1995. Two coal piles were on-site during the field 
investigation; the larger was estimated to be 80 feet by 400 feet. The site is in the northern 
portion of Zone C and bounded to the west and north by Noisette Creek, to the south by a 
drainage ditch, and to the east by Avenue D. A drainage ditch also crosses the site, parallel to 
the railway. 

SWMU 47, a burning dump area noted on early 1920s Naval Base Charleston maps, was once 
located where buildings NSC 64, 66 and 67 now stand. No indications of burning activities 
remain at the site. 

AOC 512 is the former site of Incinerator 67, which was operated from 1943 to approximately 
1958. The site is currently a grassy area southwest of Building 1079. Small amounts of 
construction rubble and disturbed land were noted west of the former incinerator location. 

AOC 700 is located at Building 1646, the Golf Maintenance Building, and surrounding area. This 
structure was built in 1975 and used for lawnmower storage and repair and pesticide storage 
and mixing. The building is no longer being used, and all the chemicals and equipment have 
been removed. 

Additional SWMUs/AOCs may sheet-flow directly into the water body, these SWMUs/AOCs will 
be included in the Navy evaluation of those contaminant migration pathways and be included in 
the revised SLERA. 

2.4 Other Investigations in Noisette Creek 
Noisette Creek was evaluated in a study of water quality parameters; sediment characteristics, 
contaminants, and toxicity tests; benthic communities; and nektonic (free-swimming) 
assemblages conducted at 84 sites from Virginia to Florida. One location in Noisette Creek 
(CP94NOI) was selected as a supplemental station and sampled during the summer of the pilot 
year, 1994. 

Although comprehensive sampling was not conducted at the supplemental stations, sediment 
samples were collected for contaminant analyses, characterization, and toxicity testing. 
Unfortunately, sediment results from Noisette Creek were not presented in the report, perhaps 
because the creek was a new site and results may not have been available. However, results 
from bioaccumulation studies on oysters and clams deployed in the creek were provided and 

I 7 
Year One Demonstration Project Studies Conducted in the Carolinian Province (MRRI, Final Report, September 1995) I 
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they showed adverse effects on oyster and clam growth rates. Clams also experienced a high 
mortality (60%), which was attributed in part to the low salinity in Noisette Creek. The report 
concluded that conditions in Noisette Creek were possibly toxic based on Microtox and seed 
clam toxicity tests. 

2.5 Contaminant Fate-and-Transport Mechanisms 
The physical and chemical dynamics within the Charleston estuarine system are perhaps the 
most influential and complicating factors in the overall assessment of Zone J, and probably have 
a severe effect on contaminant distribution. Contaminants present on upland CNC SWMUs and 
AOCs could potentially enter Noisette Creek via the following contaminant fate-and-transport 
mechanisms: 

,, . 
1 

' • 

Sheet flow of soil contaminants into the storm water discharge system and 
discharge directly into Noisette Creek at the identified outfalls and discharge points 
Overland flow of soil contaminants directly into the marsh and Noisette Creek from 
AOCs and SWMUs that are not drained by the CNC storm water system 
Migration of contaminated groundwater either directly into Noisette Creek or into 
the storm water effluent system, and then into the creek via the CNC outfalls 

. NC contaminant fate-and-transport mechanisms will be re-evaluated as soon as the Navy' 
·i provides the necessary upland data on surface soils and groundwater to determine whether . > 
'.,_~contaminants could be transported into Noisette Creek from CNC sources. 41" 

2.6 Complete Exposure Pathways 
Three exposure pathways are potentially complete, 
based on the previous investigations conducted at 
CNC and within Noisette Creek. 

These potentially complete exposure pathways will 
be evaluated in the Noisette Creek SLERA to identify 
which contaminants may be present at 
concentrations causing potentially unacceptable risk 
for exposed ecological receptors. 

Potentially Complete Pathways 
• Direct exposure to contaminants dissolved in 

Noisette Creek surface water 

• Direct exposure to contaminants in Noisette 

Creek sediment and surrqunding salt marshes 

• Uptake of contaminated surface water, 

sediments, and biota 

3.0 STEP 2 - EXPOSURE ESTIMATE AND RISK CALCULATION 
The Noisette Creek SLERA will evaluate potential risk from all exposure media: surface water 
(storm water drainage system effluent), groundwater (via the groundwater-to-surface-water 
pathway), surface soil (via direct runoff from adjacent SWMUs and AOCs), and sediment. The 
evaluation will be based on direct exposure using the hazard quotient (HQ) method by 
comparing the maximum concentration of constituents identified in each medium with the 
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applicabl~ reference concentrations and US EPA Region 4 ecological screening values (ESVs). 
Based on risk management decisions made by the CNC partnering team, the maximum 
concentrations will also be compared with a site-specific reference concentration developed for -'( 
CNC. The US EPA Region 4 screening value will also be used. These comparisons will be f''V~ 
summarized in tables and discussed in the sections below. ) a~vQ., 

/1 :f,;J ',._ 
< 

3.1. Storm Water Effluent Ecological Effects Evaluation ./,, ' 
The storm water effluent samples from nine storm water drainage system locayi~ns were 
included in the investigation for Noisette Creek. Locations are shown on Figure 3-1. Screening 
was based on the following criteria, as agreed upon by the partnering team: 

• Comparison of detected constituents, sample quantitation limits (SQLs), and method 
detection limits with reference effluent concentrations at locations not related to CNC 

• Comparison of detected constituents and SQLs with EPA Region 4 chronic saltwater 
ESVs 

• Comparison of concentrations of nondetected constituents and SQLs with EPA Region 4 
chronic saltwater ESVs 

• Evaluation of detection and exceedances frequency for each constituent detected . 

Results are presented in Table 3-1. 

To determine the potential for unacceptable ecological risk with each exposure pathway, 
environmental media concentrations will be compared with EPA Region 4's ecological screening 
values, which are presented in the screening COPC tables. Concentrations below EPA Region 4 
ESVs are considered an acceptable level of risk. Therefore, this screen can only be used to 
determine whether there is a level of risk to ecological receptors that requires no further 
investigation, or additional information is needed to fully evaluate the potential for risk within 
Noisette Creek. 

The US EPA Region 4 saltwater ESVs were derived from Water Quality Criteria documents and 
represent the chronic ambient surface water quality criteria values for the protection of aquatic 
life. These criteria are intended to protect 95% of the species, 95% of the time. Therefore, 
anytime the maximum concentration of a constituent is less than the Region 4 ESV, no adverse 
ecological effect is expected. 

3.1.1 Storm Water Drainage System Inorganic Preliminary COPCs 
In all, 21 inorganics were detected in at least one of the nine storm water drainage system 
effluent samples collected as part of the Zone J investigation. Nine of the 21 were detected at 
concentrations exceeding EPA Region 4 ESVs and/or reference concentrations: aluminum, 
arsenic, barium, beryllium, copper, iron, manganese, nickel, and zinc. Each constituent's 
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maximum concentration was detected in the surface water effluent sample from EFF011. Five 
constituents exceeded the reference concentration only at EFF011: arsenic, barium, beryllium, 
copper, and iron. EFF012 was the only other effluent sample location from which constituents 
exceeded the reference concentration. These effluent samples were collected from drainage 
basins 10-B (EFF011) and 10-C (EFF012). 

3.1.2 Storm Water Drainage System Organic Preliminary COPCs 
One pesticide and three SVOCs (PAH) were detected in at least one of the nine storm water 
drainage system effluent samples collected as part of the Zone J investigation. In the one 
location from which it was detected (EFF012), the organochlorine pesticide heptachlor 
(maximum concentration 0.014 µg/L) exceeded its EPA Region 4 ESV (0.0036 µg/L). 

Two SVOCs were detected at effluent location EFFOOB: benzo(b)fluoranthene (maximum 0.39 
µg/L) and indeno(l,2,3-cd)pyrene (0.59 µg/L). A third SVOC, bi.s(ethylhexyl)phthalate, was 
detected at two effluent locations: EFF002 (2.6 µg/L) and EFF009 (0.63 µg/L). These three 
constituents have no EPA Region 4 ESV or reference concentration; therefore, they will be 
included as preliminary COPCs for Noisette Creek . 

3.2 Groundwater -to-Surface Water Ecological Effects Evaluation 

~.b~~~,,Q.rt~~,th~J:-1.SY.¥,..Qr;gy)q~~data. 
. . . liiW'~· 

3.3 Surface Soil Ecological Effects Evaluation 
.. ,$;1i'r··;Jo"be CQmpliteQ Qn~.the ~avy P,(ovides data. 

3.4 Noisette Creek Sediment Ecological Effects Evaluation 
Fourteen sediment samples have been collected from Noisette Creek as part of the CNC RA: 10 
during the Zone J RFI and four during the Zone C RFI of SWMU 44 for total organic carbon 
(TOC) only. 

The sediment sample locations for Noisette Creek are presented on Figure 3-2. Table 3-2 
summarizes the analytical results. Refer to Appendix A for the mean ERM quotients calculated 
for Noisette Creek sediments. 

To identify screening level COPCs, the maximum exposure point (the highest detection) was 
compared with the US EPA Region 4 ecological screening values using the hazard quotient (HQ) 
method. Risk managers can use this method to determine which constituents in Noisette Creek 
do not pose unacceptable levels of risk to the environment. 

HQs for Noisette Creek have been included in Table 3-2 and categorized in Table 3-3 based on 
constituent types (inorganic, SVOC, voe, pesticide, or PCB), the availability of an ESV for 
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comparison, and whether its inclusion as a COPC is based on a detected concentration or 
detection limit. 

4.0 CONCLUSIONS AND UNCERTAINTIES 
As soon as the additional information from the Navy is incorporated into the SLERA, this section 
will be completed . 
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• • Table 3-1 • Noisette Creek 
Storm Water Effluent COPC Screening 

Frequency Range 
of of Rangeof Location of 

Detection Detections u Flaa med Data Maximum 
Detection Detections 

# # Min Max EPA Region Exceeding Screening Reference COPC COPC 
Constituent det. analyzed Min Max Mean SQL SQL 4ESY Reglon4ESY HQ Concentration Cat. Yes or No Constituent 

Aluminum 9 9 120 13,000 917.7B EFF011 NA NA 3277.67 A Yes Aluminum 
Antimony 1 9 4,4 4.4 3.9B 3.8 20 EFF012 NA NA 5.93 E Yes Antimony 
Arsenic 2 9 5.2 190 23.77 2.7 10 EFF011 36 1 5.28 6.88 A Yes Arsenic 
Barium 9 9 3.6 120 29.26 EFF011 NA NA 60.31 E Yes Barium 
Berytllum 2 9 0.16 4.5 o.B7 0.1 " EFF011 NA NA 0.41 E Yes Beryllium 
cadmium 2 9 2.7 3.3 1.37 o.s s EFFOll 9.3 0.35 1.29 B No cadmium 
Caldum 9 9 3200 260000 65466.67 EFF011 NA NA 53455.56 I! Yes Calcium 
Chromium 5 9 1.5 31 5.88 0.7 0.7 EFFOll 50 0 0.62 13 B No Chromium 
Cobalt 1 9 2.B 2.B 1.68 0.7 10 EFF011 NA NA 2 E Yes Cobalt 

~- B 9 4.5 130 26.B 11 11 EFF011 2.9 B 44.B3 41.9B A Yes Con....,. 

!Iron 9 9 92 180000 20549.11 EFF011 NA NA 4134.44 E Yes Iron 
Lead 5 9 4.9 18 6.27 2.2 3.6 EFF002 B.5 2 2.12 33.63 A Yes Lead 
Maonesium 9 9 370 100000 B911.67 EFF012 NA NA 49255.56 E Yes Magnesium 
Manganese 9 9 5 900 60.32 EFF011 NA NA 74.52 E Yes Manganese 
Nickel 5 9 1.7 1B 3.05 1.7 40 EFF011 B.3 2 2.17 5.14 A Yes Nickel 
Potassium 9 9 900 38000 8833.33 EFF012 NA NA 2367B.B9 E Yes Potassium 
Selenium 0 9 ].] JO 71 NC c No Selenium 
$ilver 0 9 0.5 10 0.23 NC 2.34 F Yes Sliver 
Sodium 9 9 4700 110000 64833.33 EFF011 NA NA 395333.33 E Yes Sodium 
lrhamum 1 9 4.6 4.6 3.38 S.J JO EFFOOS 21.3 0.22 5.n B No Thallium 
tnn 2 9 4.7 5 7.B2 4.1 50 EFF009 NA NA E Yes Tin 
~anadium 9 9 1.4 8.1 4.02 EFF004 NA NA 15.59 E Yes Vanadium 

~nc 9 9 19 530 176.78 EFF011 B6 6 6.16 307.B3 A Yes Zinc 
Mercury 0 9 0.1 0.1 0.025 NC F Yes Mercury 
4,4'·DDD 0 9 0.1 0.1 0.025 NC F Yes 4,4'·DDD 
4,4'·DOE 0 9 0.1 0.1 0.14 NC c No 4,4'-DOE 
4.4'·DDT 0 9 0.1 0.1 0.001 NC F Yes 4,4'·DDT 
Aldrin 0 9 o.os o.os 0.13 NC c No Aldrin 
al"""-BHC 0 9 o.os o.os 1400 NC c No alpha-BHC 
alnha-chlordane 0 0.05 0.05 0.004 NC F Yes aloha-Chlordane 
beta-BHC 0 0.05 0.005 NA NC F Yes beta·BHC 
Chlordane Ctechnicall 0 0.5 0.5 0.004 NC F Yes Chlordane (technical) 
delta·BHC 0 0.05 0.05 NA NC F Yes delta·BHC 
Dieldrln 0 0.1 0.1 0.0019 NC F Yes Dieldrln 
Endosulfan I 0 0.05 0.05 0.0087 NC F Yes Endosulfan I 
Endosulfan II 0 0.1 0.1 o.OOB7 NC F Yes Endosulfan II 
Endosulfan sulfate 0 0.1 0.1 NA NC F Yes Endosulfan sulfate 
Endrln 0 0.1 0.1 0.0023 NC F Yes Endrln 
IEndrln alclehvde 0 0.1 0.1 NA NC F Yes Endrln aldehvde 
Endrln ketone 0 0.1 0.1 NA NC F Yes Endrln ketone 
gamma·BHC CUndane) 0 0.05 0.05 0.016 NC F Yes aamma•BHC CUndane) 
1gamma-chlordane 0 9 0.05 0.05 0.004 NC F Yes gamma-Chlordane 

IH-"""lar 1 9 0.014 0.014 0.023 0.05 0.05 EFF012 0.0036 1 3.B9 A Yes HAntachlor 
Heptachlor eoaxide 0 9 0.05 0.05 0.0036 NC F Yes H-chlor eooxlde 
Metholll'Vd\lor 0 9 0.5 0.5 NA NC F Yes Methoxvdllor 

Toxaphene 0 9 5 5 0.0002 NC F Yes Toxaphene 

Aroclor-1016 0 9 1 1 0.03 NC F Yes Aroclor-1016 
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• • Table 3·1 • Noisette Creek 
Storm Water Effluent COPC Screening 

Frequency Range 
of of Range of Location of 

Detection Detections U Flag 1ed Data Maximum 
Detection Detections 

# # Min Max EPA Region Exceeding Screening Reference COPC COPC 
Constituent det. analyzed Min Max Mean SQL SQL 4ESV Reglon4ESV HQ Concentration Cat. Yes or No Constituent 

Aroclor-1221 0 9 2 2 0.03 NC F Yes Aroclor-1221 
Aroclor-1232 0 9 .t .t 0.03 NC F Yes Aroclor-1232 
Aroclor-1242 0 g .t .t 0.03 NC F Yes Aroclor-1242 
Aroclor-1248 0 9 .t .t 0.03 NC F Yes Aroclor-1248 
Aroclor-1254 0 9 .t .t 0.03 NC F Yes Aroclor-1254 
Aroclor-1260 0 9 .t .t 0.03 NC F Yes Aroclor-1260 
1,2,4-Trlchlorobenzene 0 9 1.0 1.0 4.5 NC F Yes 1 2,4· Trlchlorobenzene 
1,2-Dichlorobenzene 0 9 JO JO 19.7 NC c No 1,2-Dichlorobenzene 
1,3-Dichlorobenzene 0 9 JO JO 28.S NC c No 1,3-Dlchlorobenzene 
1 +Dichlorobenzene 0 9 JO JO 19.9 NC c No 1,+Dichlorobenzene 
1z,z·-oxy111&\ ... ~"' •uxyo1s{l· 
k:hloropropane)(bls(2- chloropropane)[bls(2-
~hlorolsopropyl)ether] 0 9 .to .to NA NC F Yes Chloroisopropyl)ether] 

2,4,5-Trlchlorophenol 0 9 1.0 1.0 NA NC F Yes 2,4,5-Trlchloroohenol 
2,4 6-Trlchloroohenol 0 1.0 .to NA NC F Yes 2,4,6-Trlchloroohenol 
12,4-Dichlorophenol 0 1.0 1.0 NA NC F Yes 2,4-Dichlorophenol 
2 4-Dimethvlnhenol 0 1.0 .to NA NC F Yes 2,4-Dlmethvlohenol 
2,4-Dlnltroohenol 0 50 50 48.5 NC F Yes 2,4-Dlnltroohenol 
2,4-Dlnltrotoluene 0 1.0 1.0 NA NC F Yes 2,4-Dlnltrotoluene 
12.6-Dlnltrotoluene 0 1.0 .to NA NC F Yes 2,6-Dlnltrotoluene 
2-chloronaohthalene 0 .to .to NA NC F Yes 2-Chloronaohthalene 
2-Chlorophenol 0 .to .to NA NC F Yes 2-Chlorophenol 
2-Methvt-4,6-cllnltmnheno 0 50 50 NA NC F Yes 2-Methvl-4,6-cllnltroohenol 
2-Methvlnaohthalene 0 .to 1.0 NA NC F Yes 2-Methvtnaphthalene 
2-Methylphenol ( o-Cresol) 0 .to 1.0 NA NC F Yes 2-Methvlohenol ( o-Cresol) 
2-Nltroanlllne 0 50 50 NA NC F Yes 2-Nltroanlllne 
2-Nitroohenol 0 9 .to 1.0 NA NC F Yes 2-Nltroohenol 
3M-Methvlohenol (m&n-c 0 9 1.0 1.0 NA NC F Yes 31!t4·Methvlohenol (ml!to-cresol 
3.3'-Dlchlorobenzldlne 0 9 20 20 NA NC F Yes 3,3'-Dlchlorobenzldlne 
3-Nltroanlllne 0 9 50 50 NA NC F Yes 3-Nltroanlllne 
4-Bromophenvtohenyl ethe 0 9 .to 1.0 NA NC F Yes 4-Bromoohenvlnhenyl ether 
4-Chloro-3-methvlnhAnol 0 9 1.0 1.0 NA NC F Yes 4-Chloro-3-methvlohenol 
4-chloroanlllne 0 9 20 20 NA NC F Yes 4-Chloroanlllne 
4-Chlorophenvtnhenvt ethe 0 9 1.0 .to NA NC F Yes 4-Chloroohenylphenyl ether 
4-Nltroanlllne 0 9 50 50 NA NC F Yes 4-Nltroanlllne 
i4-Nllroohenol 0 9 so 50 71.7 NC c No +Nltroohenol 
~cenaohthene 0 9 1.0 1.0 9.7 NC F Yes Acenaphthene 
llcenaphthylene 0 9 1.0 1.0 NA NC F Yes Acenaphthylene 
l&nthracene 0 9 .to 1.0 NA NC F Yes Anthracene 
Benzo(a)anthracene 0 9 .to 1.0 NA NC F Yes Benzn( a )anthracene 
Benzolal-ne 0 9 .to 1.0 NA NC F Yes Benzo( a \nvrene 
lllt!n:mtb )ftuoranthene 1 9 0.39 0.39 4.49 .to .to EFFOOB NA NA E Yes Benzo(b)ftuoranthene 
Benzola.h - 0 9 .to .to NA NC F Yes Benz<>I n.h lloervlene 
Ben:mtk)ftuoranthene 0 9 1.0 1.0 NA NC F Yes Benzolklfluoranthene 

bls(2-Chloroethoxvlm"""" 0 9 1.0 1.0 NA NC F Yes bls(2·Chlnroethoxvlmethane 

bls(2-chloroethvllether 0 9 .to 1.0 NA NC F Yes blsC2-Chlnroethyl)ether 

blsC2-Ethvlhexvllohthalate 2 9 0.63 2.6 4.32 1.0 1.0 EFF002 NA NA E Yes bls(2-Ethylhexyl)phthalate 
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• • Table 3·1 • Noisette Creek 
Storm Water Effluent COPC Screening 

Frequency Range 
of of Range of Location of 

Detection Detections U Flag ~eel Data Maximum 
Detection Detections 

# # Min Max EPA Region Exceeding Screening Reference COPC COPC 
Constituent det. analyzed Min Max Mean SQL SQL 4ESV Reolon4ESV HO Concentration cat. Yes or No Constituent 

riutvlben""'""""'late 0 9 10 10 29.4 NC c No Butvlbenzvlohthalate 
b1rbazole 0 9 to to NA NC F Yes Carbazole 
Chrvsene 0 9 to to NA NC F Yes Chrvsene 
Dl~a,hlanthracene 0 9 to to NA NC F Yes DlbenzoCa,hlanthracene 
Dlbenzofuran 0 9 to to NA NC F Yes Dlbenzofuran 
lrn..ihvlohthalate 0 9 10 10 75.9 NC c No Dlethvlohthalate 
Dimettwtohthalate 0 9 10 10 580 NC c No Dimethvlohthalate 
01-n-h•....,""thalate 0 9 to to 3.4 NC F Yes Di-n-butvlnhthalate 
Di-n..ftl'fvfnhthalate 0 9 to to NA NC F Yes Dl-n-ndvlnhthalate 

Fluoranthene 0 9 to to 1.6 NC F Yes Fluoranthene 

Fluorene 0 9 to to NA NC F Yes Fluorene 

Hexachlorobenzene 0 9 to to NA NC F Yes Hexachlorobenzene 

Hexachlorobutadlene 0 9 to to 0.32 NC F Yes Hexachlorobutadlene 
Hexachl-clo-tadlen 0 9 to to 0.07 NC F Yes Hexachlomt'.VCIODentadlene 

Hexachloroethane 0 9 to to g,4 NC F Yes Hexachloroethane 

lndennll,2.3-cd\nvrene 1 9 0.59 0.59 4.56 to to EFFOOB NA NA E Yes JndenoCl.2.3-cd\nvrene 
IT°""""rone 0 9 10 10 129 NC c No lr<nnhorone 

Naohthalene 0 9 10 10 23.5 NC c No Naohthalene 

Nitro benzene 0 9 10 10 66.8 NC c No Nltrobenzene 
n-Nltrosodi-n-oroovlamine 0 9 to to NA NC F Yes n-Nltrosodl·n-oroovlamlne 
N·Nitrosodiohenvlamine 0 9 10 10 33000 NC c No N-Nitrosodlohenvlamine 
Pentachlornnhenol 0 9 50 50 7.9 NC F Yes Pentachloroohenol 

Phenanthrene 0 9 to to NA NC F Yes Phenanthrene 
1ot.ono1 0 9 10 10 58 NC c No Phenol 
IPvrene 0 9 to to NA NC F Yes l...,....,e 

Cvankle, Total 0 9 10 10 1 NC 16.33 c No ""'nide, Total 

Notes: 
NA Notes constituents for which no EPA Region 4 ESV or reference concentration Is available. 

NC Notes contaminants for which there Is not sufficient Information ID calculate a value (primarily used when a constituent was not detected in any sample). 

Italicized numbets Indicates U·flagged data that represents the sample quantltatlon limits (DL) for each constituent 

A Max detect greater than EPA Region 4 SV and/or reference concentration. 

B Max detect less than Region 4 sv. 
c Constituent not detected and MDL is either less than EPA Region 4 ESV and reference concentrations or no EPA Region 4 ESV is available. 

Further analysis provided In text of report 

D Max detect less than the reference concentration. 

E Constituent detected but no EPA Region 4 SV available. 

F Constituent not detected and MDL Is greater than EPA Region 4 SV. Further analysis provided In text of report 
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• 
Frequency 

of Mu: 
PARAME'l'ER Detection MIN Detect 

Inoraanlcs Cma/kg) 

~lumlnum 10 110 lSS0.00 - 28900.00 
~ntlmonv 1 10 1.10 - 1.10 
~rsenlc 10 10 1.80 - 19.90 
llartum 10 10 3.20 - 44.40 
8ervlllum 8' 10 0.18 - 1.90 
k:admlum 8' 10 0.10 - 0.82 
k:alclum 10 / 10 2340.00 S1200.00 
k:hromlum 10 10 4.10 - 54.90 
to bait 10 10 0.69 - 10.60 
k:on""r 10 10 4.10 - 127.00 
11r<>n 10 / 10 1810.00 31700.00 

ead 10 10 6.80 - 126.00 
Maoneslum 10 / 10 S38.00 6400.00 
Manoanese 10 10 11.30 - 233.00 
Mercury 6 10 0.13 - 1.20 
Nickel 10 10 1.40 - 20.SO 
Potassium 10 / 10 268.00 3290.00 
~lenlum 0 10 ND - ND 
Sliver 0 10 ND - ND 
Sodium 10 / 10 1060.00 26300.00 
IThalllum 0 10 ND - ND 
tnn 1 10 48.10 - 48.10 
Dlbutvltln 0 10 ND - ND 
Monobntvltln 0 10 ND - ND 
rretrabutvltln 0 10 ND - ND 
tTributvltln 0' 10 ND - ND 
Vanadium 10' 10 3.70 - 81.20 
Zinc 10 110 26.80 - 718.00 
CVanlde 0 / 10 ND - ND 

Pesticides• PCBs (ua/kg) 
4.4'-DDD o I 10 ND - ND 
4.4'-DDE 0 10 ND - ND 
4.4'-DDT O!I 10 ND - ND 
Aldrin Oii 10 ND - ND 
alDha·BHC Oii 10 ND - ND 
aloha-Chlordane Oil 10 ND - ND 
........ lor-1016 Oii 10 ND - ND 
~roclor· U21 oil 10 ND - ND 
~roclor· 1232 Oii 10 ND ~ ND 
~roclor-U42 oil 10 ND - ND 
~roclor-U48 Oii 10 ND - ND 
""<>tlor-US4 Oil 10 ND - ND 
16 ..... lor-1260 11/ 10 123.00 - 123.00 
beta·BHC oil 10 ND - ND 
rhlordane Oii 10 ND - ND 
delta·BHC Oil 10 ND - ND 
Dleklrln Oil 10 ND - ND 

Ta.2 
Noisette Creek SLERA 

Sediment COPC Saeening Table 

Location of EPA Screening Detection 
Max Detect ESV HO Limit 

NOIM000201 NA NC 
NOIM000401 12.0000 0.0917 0.49 - 2.00 
NOIM000801 7.2400 2.7486 
NOIM000401 NA NC 
NOIM000401 NA NC 0.07 - 0.16 
NOIM000201 1.0000 0.8200 0.06 - 0.13 
NOIM000401 NA 
NOIM000201 S2.3000 1.0497 
NOIM000401 NA NC 
NOIM000401 18.7000 6.7914 
NOIM000801 NA 
NOIM000401 30.2000 4.1722 
NOIM000901 NA 
NOIMOOOS01 NA NC 
NOIM000201 0.1300 9.2308 0.04 - 0.21 
NOIM000401 lS.9000 1.2893 
NOIM000201 NA 

NA NA NC 0.67 - 3.50 
NA 2.0000 NC 0.23 - 1.30 

NOIM000901 NA 
NA NA NC 1.00 - 3.90 

NOIM000401 NA NC 10.20 - 39.70 
NA NA NC 49.00 - 50.00 
NA NA NC 49.00 - SO.DO 
NA NA NC 49.00 - SO.DO 
NA NA NC 49.DO - SO.DO 

NOIM000801 NA NC 
NOIM000401 124.0000 S.7903 

NA NA NC 0.12 - 0.6S 

NA 3.3000 NC 4.21 - 22.80 
NA 3.3000 NC 4.21 - 22.80 
NA 3.3000 NC 4.21 - 22.80 
NA NA NC 2.17 - 11.70 
NA NA NC 2.17 - 11.70 
NA NA NC 2.17 - 11.70 
NA 33.0000 NC 42.10 - 228.00 
NA 67.0000 NC 8S.60 - 463.00 
NA 33.0000 NC 42.10 - 228.00 
NA 33.0000 NC 42.10 - 228.00 
NA 33.0000 NC 42.10 - 228.00 
NA 33.0000 NC 42.10 - 228.00 

NOIM000301 33.0000 3.7273 42.10 - 228.00 
NA NA NC 2.17 - 11.70 
NA 1.7000 NC 42.10 - 228.00 
NA NA NC 2.17 - 11.70 
NA 3.3000 NC 4.21 - 22.80 
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• 
#of Samples Retained for 

Exceedina ESV Refinement? Rationale PARAMETER 

Yes E Aluminum 
0 Yes E Antlmonv 
7 Yes A Arsenic 

Yes E Barium 
Yes E Bervlllum 

0 No B Cadmium 
Yes c 

1 Yes A Chromium 
Yes E Cobalt 

s Yes A Cooner 
Yes c 

s Yes A Lead 
Yes c 
Yes E Manoanese 

6 Yes A Mercurv 
2 Yes A Nickel 

Yes c 
Yes c Selenium 

0 No c Sliver 
Yes c 
Yes c Thallium 
Yes c Tin 
Yes c Dlbutvttln 
Yes c Monobutvltln 
Yes c Tetrabutvltln 
Yes c Trlbutvltln 
Yes E Vanadium 

4 Yes A Zinc 
Yes c cvankle 

0 Yes F 4 4'·DDD 
0 Yes F 4 4'·DDE 
0 Yes F 4 4'-DDT 

Yes c Aldrin 
Yes c aloha·BHC 
Yes c aloha-Chlordane 

0 Yes F Aroclor· 1016 
0 Yes F Aroclor· 1221 
0 Yes F Aroclor· 1232 
0 Yes F Aroclor· 1242 
0 Yes F Aroclor· 1248 
0 Yes F Aroclor-12S4 
1 Yes A Aroclor· 1260 

Yes c beta·BHC 
0 Yes F Chlordane 

Yes c delta·BHC 
0 Yes F Dleklrln 



• 
Frequency 

of Max 
PARAMETER Detection MIN Detect 

Endosulfan I 0 10 ND - ND 
Endosulfan Il Ol/ 10 ND - ND 
Endosulfan sulfate Ol/ 10 NO - ND 
Endrtn Ol/ 10 ND - ND 
Endrtn aldehvde 0 10 ND - ND 
IEndrln ketone 0 10 NO - ND 
~amma-BHC CLindane) 0 10 ND - ND 
oamma-Chlordane 0 10 ND - ND 
Heotachlor Ol/ 10 ND - ND 
Hel>tllchlor eooxlde Ol/ 10 ND - ND 
Methoxvchlor 01110 ND - ND 
lroxaohene Ol/ 10 ND - ND 
SVOCs (ug/kal 
1 2.4-Trlchlorobenzene 01110 ND - ND 
1 2-Dlchlorobenzene Ol/ 10 ND - ND 
13-Dlchlorobenzene 0 10 ND - ND 
14-Dlchlorobenzene Ol/ 10 ND - ND 
2 2'-oxvbls(l-Chloronrooane) Oii 10 ND - ND 
2 4 5-Trlchloroohenol 0 10 ND - ND 
2 4 6-Trlchloroohenol Ol/ 10 ND - ND 
2 4-Dlchloroohenol 0 10 ND - ND 
2 4-Dlmethvlohenol 0 10 ND - ND 
2.4-Dlnltroohenol 0 10 ND - ND 
2 4-Dlnltrotoluene Ol/ 10 ND - ND 
2.6-Dlnltrotoluene Ol/ 10 ND - ND 
~-Chloronaohthalene Ol/ 10 ND - ND 
l:z-Chloroohenol 0 10 ND - ND 
~-Methvi-4 6-Dlnltroohenol 0 10 ND - ND 
2-Methvlnaohthalene OI/ 10 ND - ND 
2-Methvlohenol ( o·Cresoll 0 10 ND - ND 
2-Nltroanlllne 0 10 ND - ND 
2-Nltrnnhenol 0 10 ND - ND 
3.3'-Dlchlorobenzkllne 0 10 ND - ND 
3-NltroanHlne 0 10 ND - ND 
14-Bromoohenvl-nhenvlether 0 10 ND - ND 
4-Chloro-3-methvlohenol 0 10 ND - ND 
4-Chloroanillne 0 10 ND - ND 
4-Chlornnhenvlohenvlether 0 10 ND - ND 
4-Methvtohenol Cn-Cresol) 0 10 ND - ND 
4-NltroanHlne 0 10 ND - ND 
4-Nltrol>henol 0 10 ND - ND 
Acenaohthene 0 10 ND - ND 
Acenaohthvlene 1 10 140.00 - 140.00 
Anlllne 0 10 ND - ND 
Anthracene 2 10 200.00 - 610.00 
A7obenzene 0 10 ND - ND 
l!f.nzol a lanthracene 711 10 61.00 - 2400.00 
Benzo<a lnvrene 61/ 10 65.00 - 1400.00 

• Table 3-2 
Noisette Creek SLERA 

Sediment COPC Screening Table 

Location of EPA Screening Detection 
Max Detect ESV HQ Limit 

NA NA NC 2.17 - 11.70 
NA NA NC 4.21 - 22.80 
NA NA NC 4.21 - 22.80 
NA 3.3000 NC 4.21 - 22.80 
NA 3.3000 NC 4.21 - 22.80 
NA 3.3000 NC 4.21 - 22.80 
NA 3.3000 NC 2.17 - 11.70 
NA NA NC 2.17 - 11.70 
NA NA NC 2.17 - 11.70 
NA NA NC 2.17 - 11.70 
NA NA NC 21.70 - 117.00 
NA NA NC 217.00 - 1170.00 

NA NA NC 420.00 - 2400.00 
NA NA NC 420.00 - 2400.00 
NA NA NC 420.00 - 2400.00 
NA NA NC 420.00 - 2400.00 
NA NA NC 420.00 - 2400.00 
NA NA NC 1000.00 - 5700.00 
NA NA NC 420.00 - 2400.00 
NA NA NC 420.00 - 2400.00 
NA NA NC 420.00 - 2400.00 
NA NA NC 1000.00 - 5700.00 
NA NA NC 420.00 - 2400.00 
NA NA NC 420.00 - 2400.00 
NA NA NC 420.00 - 2400.00 
NA NA NC 420.00 - 2400.00 
NA NA NC 1000.00 - 5700.00 
NA 330.0000 NC 420.00 - 2400.00 
NA NA NC 420.00 - 2400.00 
NA NA NC 1000.00 - 5700.00 
NA NA NC 420.00 - 2400.00 
NA NA NC 420.00 - 2400.00 
NA NA NC 1000.00 - 5700.00 
NA NA NC 420.00 - 2400.00 
NA NA NC 420.00 - 2400.00 
NA NA NC 420.00 - 2400.00 
NA NA NC 420.00 - 2400.00 
NA NA NC 420.00 - 2400.00 
NA NA NC 1000.00 - 5700.00 
NA NA NC 1000.00 - 5700.00 
NA 330.0000 NC 420.00 - 2400.00 

NOIM001001 330.0000 0.4242 420.00 - 2400.00 
NA NA NC 420.00 - 2400.00 

NOIM000401 330.0000 1.8485 420.00 - 2400.00 
NA NA NC 420.00 - 2400.00 

NOIM001001 330.0000 7.2727 920.00 - 2400.00 
NOIM001001 330.0000 4.2424 920.00 - 2400.00 
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• 
#of Samples Retained for 

Exceedlna ESV Refinement? Rationale PARAMETER 
Yes c Endosulfan I 
Yes c Endosulfan II 
Yes c Endosulfan sulfate 

0 Yes F Endrtn 
0 Yes F Endrln aldehvde 
0 Yes F Endrln ketone 
0 Yes F oamma-BHC Clindanel 

Yes c oamma-Chlordane 
Yes c Heotachlor 
Yes c Heotachlor eooxlde 
Yes c Methoxvchlor 
Yes c Toxaohene 

Yes c 1 2 4-Trlchlorobenzene 
Yes c 1 2-Dlchlorobenzene 
Yes c 1 3-Dlchlorobenzene 
Yes c 1 4-Dlchlorobenzene 
Yes c 2 2'-oxvblsl1-Chloroorooanel 
Yes c 2 4 5-Trlchloroohenol 
Yes c 2 4 6-Trlchloroohenol 
Yes c 2 4-Dlchloroohenol 
Yes c 2 4-Dlmethvlohenol 
Yes c 2 4-Dlnltroohenol 
Yes c 2 4-Dlnltrotoluene 
Yes c 2 6-Dlnltrotoluene 
Yes c 2-Chloronaohthalene 
Yes c 2-Chloroohenol 
Yes c 2-Methvl-4 6-Dlnltroohenol 

0 Yes F 2-Methvlnaohthalene 
Yes c 2-Methvlohenol ( o-Cresoll 
Yes c 2-Nltroanlllne 
Yes c 2-Nltroohenol 
Yes c 3 3'-Dlchlorobenzldlne 
Yes c 3-Nltroanlllne 
Yes c 4-Bromoohenvl-ohenvlether 
Yes c 4-Chloro-3-methvlohenol 
Yes c 4-Chloroanlllne 
Yes c 4-Chlorophenvlohenvlether 
Yes c 4-Methvlohenol lo-Creson 
Yes c 4-Nltroanlllne 
Yes c 4-Nltroohenol 

0 Yes F Acenaohthene 
0 N B Acenaohthvlene 

Yes c Anlllne 
1 Yes A Anthracene 

Yes c Azobenzene 
1 Yes A Benzo(a lanthracene 
1 Yes A Benzola lovrene 



• T·3-2 • Noisette Creek SLERA 
Sediment COPC Screening Table 

Frequency 
of Max Location of EPA Screening Detection #of Samples Retained for 

PARAMEl'ER Detection MIN Detect Max Detect ESV HO Limit Exceedlna ESV Refinement? Rationale PARAMETER 
IBenzo(b lfluoranthene 71/ 10 96.00 - 2500.00 NOIMOOlOOl NA NC 920.00 - 2400.00 Yes F Benzo{b lfluoranthene 
Benznt n h llaervlene 2 I 10 210.00 - 740.00 NOIM001001 NA NC 420.00 - 2400.00 Yes F Benzo( a .h lloervlene 
l=!Pnzo(klfluoranthene 5 I 10 130.00 - 960.00 NOIM001001 NA NC 420.00 - 2400.00 Yes F Benzo(k)fluoranthene 
Benzolc acid 01 10 ND - ND NA NA NC 2200.00 - 12000.00 Yes c Benzolc acid 
Benzvl alcohol 01 10 ND - ND NA NA NC 420.00 - 2400.00 Yes c Benzvl alcohol 
bls(2-ChloroethoYVlmethane O I 10 ND - ND NA NA NC 420.00 - 2400.00 Yes c bls(2-Chloroethoxvlmethane 
bis(2-Chloroethvllether 0 I 10 ND - ND NA NA NC 420.00 - 2400.00 Yes c bis< 2-Chloroethvllether 
1115(2-Ethvlhexvllohthalate <BEHPl 11 10 1800.00 - 1800.00 NOIM000301 182.0000 9.8901 420.00 - 2400.00 1 Yes A bis(2-Ethvlhexvllohthalate (BEHPl 
Butvlbenzvlohthalate O:/ 10 ND - ND NA NA NC 420.00 - 2400.00 Yes c Butvibenzvlohthalate 
k'"arbazole 111 10 160.00 - 160.00 NOIM001001 NA NC 420.00 - 2400.00 Yes F Carbazole 
K:hrvsene 71/ 10 70.00 - 3400.00 NOIM001001 330.0000 10.3030 920.00 - 2400.00 1 Yes A Chrvsene 
Dlbenz< a h lanthracene 21/ 10 150.00 - 190.00 NOIM001001 330.0000 0.5758 420.00 - 2400.00 0 N B Dlbenz(a hlanthracene 
Dlbenzofuran ol/ 10 ND - ND NA NA NC 420.00 - 2400.00 Yes c Dlbenzofuran 
DlethvlDhthalate 0 10 ND - ND NA NA NC 420.00 - 2400.00 Yes c DlethvlDhthalate 
Oimethvl ohthalate 0' 10 ND - ND NA NA NC 420.00 - 2400.oo Yes c Dlmethvl ohthalate 
Dl-n-butvlohthalate 1 10 74.00 - 74.00 NOIM000701 NA NC 420.00 - 2400.00 Yes F Dl-n-butvlahthalate 
Oi-n-nrtvl Dhthalate 0 10 ND - ND NA NA NC 420.00 - 2400.00 Yes c Dl-n-octvl ahthalate 
Auoranthene 9 10 120.00 - 4800.00 NOIM001001 330.0000 14.5455 920.00 - 920.00 3 Yes A Fluoranthene 
Fluorene 0 10 ND - ND NA 330.0000 NC 420.00 - 2400.00 0 Yes c Fluorene 
Hexachlorobenzene O'I 10 ND - ND NA NA NC 420.00 - 2400.00 Yes c Hexachlorobenzene 
Hexachlnrtw'Vclonentadlene 0 I 10 ND - ND NA NA NC 420.00 - 2400.00 Yes c Hexachlorocvclooentadlene 
Hexachloroethane 0/ 10 ND - ND NA NA NC 420.00 - 2400.00 Yes c Hexachloroethane 
ndeno<1 2.3-cdlDVrene 21/ 10 270.00 - 760.00 NOIM001001 NA NC 420.00 - 2400.00 Yes F Indeno(1 2 3-cdlovrene 

Isoohorone OI/ 10 ND - ND NA NA NC 420.00 - 2400.00 Yes c Isoohorone 
Naphthalene OI/ 10 ND - ND NA 330.0000 NC 420.00 - 2400.00 0 Yes c Nanhthalene 
Nltrobenzene OI/ 10 ND - ND NA NA NC 420.00 - 2400.00 Yes c Nltrobenzene 
N-Nltrosodlmethvlamlne 011 10 ND - ND NA NA NC 420.00 - 2400.00 Yes c N-Nltrosodlmethvlamlne 
N-Nltroso-dl-n-oroovlamine 0 10 ND - ND NA NA NC 420.00 - 2400.00 Yes c N-Nltroso-dl-n-nroavlamlne 
N-Nltrosodlohenvlamlne o I 10 ND - ND NA NA NC 420.00 - 2400.00 Yes c N-Nltrosodlohenvlamlne 
IPentachlornnhenol Oil 10 ND - ND NA NA NC 1000.00 - 5700.00 Yes c Pentachloroohenol 
Phenanthrene 41/ 10 83.00 - 340.00 NOIM000901 330.0000 1.0303 440.00 - 1300.00 1 Yes A Phenanthrene 
Phenol OI/ 10 ND - ND NA NA NC 420.00 - 2400.00 Yes c Phenol 
Pvrene 91/ 10 120.00 - 5100.00 NOIM001001 330.0000 15.4545 920.00 - 920.00 3 Yes A Pvrene 
Pvrkline OI/ 10 ND - ND NA NA NC 420.00 - 2400.00 Yes c 'Pvrldlne 
rota! PAH 91/ 10 1658.00 - 18920.00 NOIM001001 1684.0000 11.2352 10 Yes A Total PAH 
voes run/ka} 
11 1-Trichloroethane OI/ 10 ND - ND NA NA NC 6.00 - 36.00 Yes c 1 11-Trlchloroethane 
11 2 2-Tetrachloroethane 0 10 ND - ND NA NA NC 6.00 - 36.00 Yes c 11 2 2-Tetrachloroethane 
11 2-Trlchloroethane 0 10 ND - ND NA NA NC 6.00 - 36.00 Yes c 1 1 2-Trlchloroethane 
11-Dlchloroethane 0 10 ND - ND NA NA NC 6.00 - 36.00 Yes c 11-Dlchloroethane 
11-Dlchloroethene 0 10 ND - ND NA NA NC 6.00 - 36.00 Yes c 11-Dlchloroethene 
1 2-Dlchloroethane O[/ 10 ND - ND NA NA NC 6.00 - 36.00 Yes c 1 2-Dlchloroethane 
1 2-Dkhloroorooane Oil 10 ND - ND NA NA NC 6.00 - 36.00 Yes c 1 2-Dlchloroorooane 
2-Butanone <MEIO 51/ 10 5.00 - 19.00 NOIM000901 NA NC 13.00 - 28.00 Yes F 2-Butanone (MEKl 
2-Chloroethvl vlnvl ether 01/ 10 ND - ND NA NA NC 6.00 - 36.00 Yes c 2-Chloroethvl vlnvl ether 
2-Hexanone 0 10 ND - ND NA NA NC 13.00 - 71.00 Yes c 2-Hexanone 
4-Methvl-2-Pentanone <MIBKl OI/ 10 ND - ND NA NA NC 13.00 - 71.00 Yes c 4-Methvl-2-Pentanone (MIBKl 
Acetone 3[/ 10 130.00 - 490.00 NOIM001001 NA NC 18.00 - 91.00 Yes F Acetone 
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• 
PARAMETER 

Benzene 
Bromodlchloromethane 
Bromoform 
Bromomethane 
r"arbon disulfide 
Carbon tetrachloride 
Chlorobenzene 
Chloroethane 
~hloroform 

Chloromethane 
ls-1.3-Dlchloroorooene 

Dlbromochloromethane 
"thvlbenzene 
IMethylene chloride 
"tvrene 
~etrachloroethene 

tToluene 
ltrans-1 2-Dlchloroethene 
lnns-1.3-Dlchloroorooene 
~rlchloroethene 
IVlnvl acetate 
Mnvl chloride 
levtenes CTotall 

Notes: 
NSV 
sv 

Rationale for retalnlna COPCs 
A 
B 
c 
D 

Frequency 
of Max 

Detection MIN Detect 
OI/ 10 ND - ND 
OI/ 10 ND - ND 
OI/ 10 ND - ND 
011 10 ND - ND 
711 10 10.00 - 52.00 
OI/ 10 ND - ND 
0 10 ND - ND 
OI/ 10 ND - ND 
OI/ 10 ND - ND 
011 10 ND - ND 
011 10 ND - ND 
0 10 ND - ND 
OI/ 10 ND - ND 
Oil 10 ND - ND 
0:/ 10 ND - ND 
0 I 10 ND - ND 
Oii 10 ND - ND 
0 10 ND - ND 
01/ 10 ND - ND 
011 10 ND - ND 
OI/ 10 ND - ND 
0 10 ND - ND 
0 10 ND - ND 

No screen Ina value available. 

• Table3-2 
Noisette Creek SLERA 

Sediment COPC Screening Table 

Location of EPA Screening Detection 
Max Detect ESV HQ Limit 

NA NA NC 6.00 - 36.00 
NA NA NC 6.00 - 36.00 
NA NA NC 6.00 - 36.00 
NA NA NC 6.00 - 36.00 

NOIM000901 NA NC 6.00 - 7.00 
NA NA NC 6.00 - 36.00 
NA NA NC 6.00 - 36.00 
NA NA NC 6.00 - 36.00 
NA NA NC 6.00 - 36.00 
NA NA NC 6.00 - 36.00 
NA NA NC 6.00 - 36.00 
NA NA NC 6.00 - 36.00 
NA NA NC 6.00 - 36.00 
NA NA NC 6.00 - 36.00 
NA NA NC 6.00 - 36.00 
NA NA NC 6.00 - 36.00 
NA NA NC 6.00 - 36.00 
NA NA NC 6.00 - 36.00 
NA NA NC 6.00 - 36.00 
NA NA NC 6.00 - 36.00 
NA NA NC 13.00 - 71.00 
NA NA NC 6.00 - 36.00 
NA NA NC 6.00 - 36.00 

Screenlno Value. Sediment screening values for this SLERA were taken from: 

#of Samples 
Exceedlna ESV 

USEPA. 2001. Suoplemental Guidance to RAGS: Reolon 4 Bullettns Ecoloalcal Risk Assessment. Orlolnall 1 ubllshed In November 199~ 
Website version uPdated November 30 2001: htto: 'JWWW,eoa.oovm• lon4/Waste/ots/ecobul.htm 
Indicates that this column Is not applicable to this contaminant 

I I I 
Maximum detected concentration Is areater than Reolon 4 SV 
Maximum detected concentr<1tlon Is less than Realon 4 SV 
No EPA screenlna value available for comoartson. 
Minimum detection limit Is greater than the screening vaue 

I 
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• 
Retained for 
Refinement? Rationale PARAMETER 

Yes c Benzene 
Yes c Bromodlchloromethane 
Yes c Bromoform 
Yes c Bromomethane 
Yes F Carbon disulfide 
Yes c Carbon tetrachloride 
Yes c Chlorobenzene 
Yes c Chloroethane 
Yes c Chloroform 
Yes c Chloromethane 
Yes c cls-1 3-Dlchloroorooene 
Yes c Dlbromochloromethane 
Yes c Ethvlbenzene 
Yes c Methvlene chloride 
Yes c Stvrene 
Yes c Tetrachloroethene 
Yes c Toluene 
Yes c trans-1 2·-Dlchloroethene 
Yes c trans-1 3-Dlchloroorooene 
Yes c Trlchloroethene 
Yes c VlnYI acetate 
Yes c Vlnvl chloride 
Yes c Xvlenes ITotall 



• tnorgnnics 

Non-Oetected 

• 

,'1.,, .-:i: •... 

• 

Pesticides and PCBs 

Detected 

Table 3-3 
Nolsette Creek SLERA 

Sediment COPC Summary Table 

voes 

Non-Oetected 
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NAVAL 
ANNEX 

ZONE J 
SLERA 
NOISETIE CREEK 
CHARLESTON NAVAL COMPLEX 
CHARLESTON, S.C. 

FIGURE 2-1 
SITE VICINITY MAP 

CHARLESTON NAVAL COMPLEX 

DWG DATE: OB/18/03 DWG NAME:0164-001-C002 

• • 
t 

CHARLESTON NAVAL COMPLEX 
2100 0 2100 

FEET 

9000 0 9000 

SCALE FEET 
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LEGEND 
Noisette Creek Storm Water Outfall 

Noisette Creek Storm Water Effluent Sample 

• 

Storm Water Lines 

[!] ZONE-J-CATCH-BASIN 

ZONE-J-DRAIN-LINE 

ZONE-J-DRAINAGE-DITCH 

• 

Zone J SLERA - Noisette Creek 
Charleston Naval Complex 
Charleston, South Carolina 

Figure 3-1 
RFI Storm Water Effluent 

and Outfall Locations 

August 2003 Zone J Main Project 
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Appendix A 
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• 



• 

• 

• 

Noisette Creek 
Sediment Mean ERM Quotients 

SAMPLE ID UNITS E~M_ !ORM IJO_ti_en_t; 
~12W9~'flilJ!l.11111~KG 8~ ~~;~~-
NOIMOOOlOl MG/KG 1.20 9.60 0.03 
NOIM000101 MG/KG 81.00 370.00 0.07 
NOIM000101 MG/KG 34.00 270.00 0.05 
NOIMOOOlOl MG/KG 46.70 218.00 0.08 
NOIMOOOlOl MG/KG 0.0700 u 0.15 0.71 0.10 
NOIM000101 MG/KG 7.7000 J 20.90 51.60 0.15 
NOIMOOOlOl MG/KG 0.3600 u 1.00 3.70 0.10 
NOIMOOOlOl MG/KG 117.0000 J 150.00 410.00 0.29 
NOIM000101 UG/KG 9.2400 u 2.20 27.00 0.34 
NOIMOOOlOl UG/KG 9.2400 u 1.58 46.10 0.20 
NOIMOOOlOl UG/KG 371.2000 u 22.70 180.00 2.06 
NOIMOOOlOl UG/KG 920.0000 UJ 2-Methylnaphthalene 70.00 670.00 1.37 
NOIM000101 UG/KG 920.0000 UJ Acenaphthene 16.00 500.00 1.84 
NOIMOOOlOl UG/KG 920.0000 UJ Acenaphthylene 44.00 640.00 1.44 
NOIM000101 UG/KG 920.0000 UJ Anthracene 85.30 1100.00 0.84 
NOIMOOOlOl UG/KG 920.0000 UJ Benzo( a )anthracene 261.00 1600.00 0.58 
NOIM000101 UG/KG 920.0000 UJ Benzo( a )pyrene 430.00 1600.00 0.58 
NOIMOOOlOl UG/KG 920.0000 UJ Chrysene 384.00 2800.00 0.33 
NOIMOOOlOl UG/KG 920.0000 UJ Dibenz( a,h )anthracene 63.40 260.00 3.54 
NOIM000101 UG/KG 920.0000 UJ Fluoranthene 600.00 5100.00 0.18 
NOIMOOOlOl UG/KG 920.0000 UJ Fluorene 19.00 540.00 1.70 
NOIM000101 UG/KG 920.0000 UJ Naphthalene 160.00 2100.00 0.44 
NOIM000101 UG/KG 920.0000 UJ Phenanthrene 240.00 1500.00 0.61 
NOIMOOOlOl UG/KG 920.0000 UJ ~rene 665.00 2600.00 0.35 

ERM Quotient Sum 17.48 
NOIM000101 Mean ERM Quotient 0.70 
NOIM000101 Mean ERM Quotient without ND 0.04 

iN'tJ!!:.'1poo2 l 19~0 c -
NOIM000201 MG/KG 0.8200 J Cadmium (Cd) 1.20 

NOIM000201 MG/KG 54.9000 J Chromium~(l"'C!Wr),_,_~-P!.,... .. 871.';;J'oo,..... _ _, .. __ R 

Ell~1'"' ~!~~Mi~f~m@wt'IP'~~v------=-....;::;::;~~~~s'!.?J'fl:L.:..---·~..-!:!'. 
NOIM000201 MG/KG 39.9000 Lead (Pb) 46.70 218.00 
IJJ:~~~&l!l\11!7!~\w:Jw;--~ooowa.-Hllrdrllll* it. o. ---c 
NOIM000201 MG/KG 16.4000 J Nickel (Ni) 20.90 51.60 0.32 

i~g~~~~~l M~/K--,.~-iiiiif>)......--.----...--::.!S""'l.""-"O~~-~---!ii:~~;."1<0_1;;_· ~~ ,~~~ 
NOIM000201 UG/KG 9.1800 U 4,4'-DDE 2.20 27.00 
NOIM000201 UG/KG 9.1800 U 4,4'-DDT 1.58 46.10 
NOIM000201 UG/KG 368.4000 U Total PCBs 22.70 180.00 
NOIM000201 UG/KG 920.0000 U 2-Methylnaphthalene 70.00 670.00 
NOIM000201 UG/KG 920.0000 U Acenaphthene 16.00 500.00 
NOIM000201 UG/KG 920.0000 U Acenaphthylene 44.00 640.00 
NOIM000201 UG/KG 920.0000 U Anthracene 85.30 1100.00 
NOIM000201 UG/KG 110.0000 J Benzo(a)anthracene 261.00 1600.00 
NOIM000201 UG/KG 920.0000 U Benzo(a)pyrene 430.00 1600.00 
NOIM000201 UG/KG 260.0000 J Chrysene 384.00 2800.00 
NOIM000201 UG/KG 920.0000 U Dibenz(a,h)anthracene 63.40 260.00 
NOIM000201 UG/KG 160.0000 J Fluoranthene 600.00 5100.00 
NOIM000201 UG/KG 920.0000 U Fluorene 19.00 540.00 
NOIM000201 UG/KG 920.0000 U Naphthalene 160.00 2100.00 
NOIM000201 UG/KG 920.0000 U Phenanthrene 240.00 1500.00 
NOIM000201 UG/ KG 120.0000 J Pyrene 665.00 2600.00 

NOIM000201 
NOIM000201 

ERM Quotient Sum 
Mean ERM Quotient 
Mean ERM Quotient without ND 

1 

0.34 
0.20 
2.05 
1.37 
1.84 
1.44 
0.84 
0.07 
0.58 
0.09 
3.54 
0.03 
1.70 
0.44 
0.61 
0.05 
18.50 
0.74 
0.14 



• 

• 

• 

SAMPLE ID UNITS 
NOIM000301 MG/KG 
NOIM000301 MG/KG 
NOIM000301 MG/KG 
NOIM000301 MG/KG 
NOIM000301 MG/KG 
NOIM000301 MG/KG 
NOIM000301 MG/KG 
NOIM000301 MG/KG 
NOIM000301 MG/KG 
NOIM000301 UG/KG 
NOIM000301 UG/KG 
l~"l?!EWd. - ·q1~ ·u<rt<f/l'. 
NOIM000301 UG/KG 
NOIM000301 UG/KG 
NOIM000301 UG/KG 
NOIM000301 UG/KG 
NOIM000301 UG/KG 
NOIM000301 UG/KG 
NOIM000301 UG/KG 
NOIM000301 UG/KG 
NOIM000301 UG/KG 
NOIM000301 UG/KG 
NOIM000301 UG/KG 
NOIM000301 UG/KG 
NOIM000301 UG/KG 

NOIM000301 
NOIM000301 

Noisette Creek 
Sediment Mean ERM Quotients 

RESULT 
4.5000 
0.1300 
7.0000 
15.6000 
16.3000 
0.0400 
6.3000 
0.7600 

41.1000 
4.3800 

440.0000 
440.0000 
440.0000 
440.0000 
61.0000 
65.0000 
70.0000 
440.0000 
120.0000 
440.0000 
440.0000 
440.0000 
170.0000 

VQUAL PARAMETER 
Arsenic (As) 

U Cadmium (Cd) 
Chromium (Cr) 
Copper (Cu) 
Lead (Pb) 

U Mercury (Hg) 
J Nickel (Ni) 
U Silver (Ag) 

Zinc (Zn) 
4,4'-DDE 

U 2-Methylnaphthalene 
U Acenaphthene 
U Acenaphthylene 
U Anthracene 

Benzo( a )anthracene 
Benzo( a )pyrene 
Chrysene 
Dibenz( a,h )anthracene 
Fluoranthene 

ERL 
8.20 
1.20 

81.00 
34.00 
46.70 
0.15 

20.90 
1.00 

150.00 
2.20 
1.58 

70.00 
16.00 
44.00 
85.30 
261.00 
430.00 
384.00 
63.40 
600.00 

J 
J 
J 
u 
J 
u 
u 
u 
J 

Fluorene 19.00 
Naphthalene 160.00 
Phenanthrene 240.00 
Pyrene 665.00 
ERM Quotient Sum 
Mean ERM Quotient 
Mean ERM Quotient without ND 

ERM 
70.00 
9.60 

370.00 
270.00 
218.00 
0.71 
51.60 
3.70 

670.00 
500.00 
640.00 
1100.00 
1600.00 
1600.00 
2800.00 
260.00 

5100.00 
540.00 

2100.00 
1500.00 
2600.00 

ERM Quotient 
0.06 
0.01 
0.02 
0.06 
0.07 
0.06 
0.12 
0.21 
0.10 
0.16 
0.10 

i~ 
0.66 
0.88 
0.69 
0.40 
0.04 
0.04 
0.03 
1.69 
0.02 
0.81 
0.21 
0.29 
O.Q7 
8.34 
0.33 
0.09 

r~•w•":<IDB'!--~ 1;' 1'1\1!m.,.. ...... • .•• . 0;;;&1,,;, ...• : 01X .. '~mtmlliBll!GB\l~I,::::=::=~ 7o· · .· "rii.\lr .. r .... ·· ·- · !J;. :;,1(;!~--.:..;=1::.....---~·-
NOIM000401 MG/KG 0.4500 J Cadmium (Cd) 9.60 0.05 
NOIM000401 MG/KG 25.3000 

G T~rOOBO 
Chromium (Cr) 370.00 0.07 

----Copper {Cu) '--,,....,,.---::;'7:::";;:"1W-~2;::;7o~iOO 0~.4~Z~-.. 
1
· 

Lead (Pb) 218.00 0.58. i 
~----'M"'"'~fb!LY: (t!g) • o .. n o.~ """' 

Nickel (Ni) 51.60 0.40 
u Silver (Ag) 1.00 3.70 0.26 

~mB~llmDfii~!9!1&C:] ·~"'·7·:=°"<%!&•'- ··'irso!oo11-f •. o~oo .. •'i**ilit\::1:1s=r: ! !11!: ~llCic~J~ =·~-.Atit-"'"'''-••=£-""'-""'--""-=----

NOIM000401 
NOIM000401 

u 4,4'-DDE 2.20 27.00 0.21 
4,4'-DDT 1.58 46.10 0.12 
Total PCBs 22.70 180.00 1.26 
2-Methylnaphthalene 670.00 0.85 
Acenaphthene 500.00 1.14 
Acenaphthylene 640.00 0.89 

~,""'~.,.--"""·_,,.An ramie 

J 

6enzQ{f1 )anthraCeQl'! 
6enzd(a)pyrene ; · 
Olrysene 
Dibenz(a,h)anthi"acene 

=~~'!.---. .-......:f~lu~q@ntheoe ·""-'---~"""""~~-
U Fluorene 
U Naphthalene 
J Phenanthrene 

~,J>yfene ~-~-···· 
ERM Quotient Sum 
Mean ERM Quotient 
Mean ERM Quotient without ND 

2 



Noisette Creek 
Sediment Mean ERM Quotients 

SAMPLE ID UNITS RESULT v UAL PARAMETER 

• !tl<!!!it~~~~n ~ICE""'~~ 
NOIM000501 MG/KG 0.5100 Cadmium (Cd) 0.05 
NOIM000501 MG/KG 32.3000 Chromium (Cr) 0.09 
NOIM000501 MG/KG 23.2000 Copper (Cu) 0.09 
NOIM000501 MG/KG 32.3000 Lead (Pb) 0.15 
raamooo~~t"~'lr~1D*''f!""'~""*""-~""'''"'"' . ,_~" -:,k.,;•=·'"';''"'~-~--*": · ·. > j 'tl;; ... ~Aa:l:,w,;,;&1Jgg~~9'!rY t f!g) 

~ .. , 

NOIM000501 MG/KG 10.8000 J Nickel (Ni) 20.90 0.21 
NOIM000501 MG/KG 1.3000 u Silver (Ag) 1.00 3.70 0.35 
NOIM000501 MG/KG 106.0000 Zinc (Zn) 150.00 410.00 0.26 
NOIM000501 UG/KG 7.8900 u 4,4'-DDE 2.20 27.00 0.29 
NOIM000501 UG/KG 7.8900 u 4,4'-DDT 1.58 46.10 0.17 
NOIM000501 UG/KG 316.7000 u Total PCBs 22.70 180.00 1.76 
NOIM000501 UG/KG 790.0000 u 2-Methylnaphthalene 70.00 670.00 1.18 
NOIM000501 UG/KG 790.0000 u Acenaphthene 16.00 500.00 1.58 
NOIM000501 UG/KG 790.0000 u Acenaphthylene 44.00 640.00 1.23 
NOIM000501 UG/KG 790.0000 u Anthracene 85.30 1100.00 0.72 
NOIM000501 UG/KG 170.0000 J Benzo(a)anthracene 261.00 1600.00 0.11 
NOIM000501 UG/KG 230.0000 J Benzo( a )pyrene 430.00 1600.00 0.14 
NOIM000501 UG/KG 190.0000 J Chrysene 384.00 2800.00 0.07 
NOIM000501 UG/KG 790.0000 u Dibenz( a,h )anthracene 63.40 260.00 3.04 
il\i01i1~1ll1I~lil1!1,)~.m'o··,·,::w711"1" E'"' .. '.~l!>'il> ~:MQ;PQl: IY'J.~ ....•. ,. ... .ex~ •...•. • ·~"'*'k. ··""" . . ~ •• ,,,B@RlITBi .AuoreJJ, • ~-
NOIM000501 UG/KG 790.0000 u Fluorene 19.00 540.00 1.46 
NOIM000501 UG/KG 790.0000 u Naphthalene 160.00 2100.00 0.38 
NOIM000501 UG/KG 790.0000 u Phenanthrene 240.00 1500.00 0.53 
NOIM000501 UG/KG 660.0000 J !j'.rene 665.00 2600.00 0.25 

ERM Quotient Sum 14.80 
NOIM000501 Mean ERM Quotient 0.59 
NOIM000501 Mean ERM Quotient without ND 0.08 

NOIM000601 MG/KG 1.8000 J Arsenic (As) 8.20 70.00 0.03 
NOIM000601 MG/KG 0.0600 u Cadmium (Cd) 1.20 9.60 0.01 • NOIM000601 MG/KG 4.1000 Chromium (Cr) 81.00 370.00 0.01 
NOIM000601 MG/KG 4.1000 J Copper (Cu) 34.00 270.00 0.02 
NOIM000601 MG/KG 6.8000 Lead (Pb) 46.70 218.00 0.03 
NOIM000601 MG/KG 0.1400 Mercury (Hg) 0.15 0.71 0.20 
NOIM000601 MG/KG 1.4000 J Nickel (Ni) 20.90 51.60 0.03 
NOIM000601 MG/KG 0.7200 u Silver (Ag) 1.00 3.70 0.19 
NOIM000601 MG/KG 26.8000 Zinc (Zn) 150.00 410.00 0.07 
NOIM000601 UG/KG 4.2100 u 4,4'-DDE 2.20 27.00 0.16 
NOIM000601 UG/KG 4.2100 u 4,4'-DDT 1.58 46.10 0.09 
NOIM000601 UG/KG 169.1000 u Total PCBs 22.70 180.00 0.94 
NOIM000601 UG/KG 420.0000 u 2-Methylnaphthalene 70.00 670.00 0.63 
NOIM000601 UG/KG 420.0000 u Acenaphthene 16.00 500.00 0.84 
NOIM000601 UG/KG 420.0000 u Acenaphthylene 44.00 640.00 0.66 
NOIM000601 UG/KG 420.0000 u Anthracene 85.30 1100.00 0.38 
NOIM000601 UG/KG 100.0000 J Benzo(a)anthracene 261.00 1600.00 0.06 
NOIM000601 UG/KG 65.0000 J Benzo( a )pyrene 430.00 1600.00 0.04 
NOIM000601 UG/KG 72.0000 J Chrysene 384.00 2800.00 0.03 
NOIM000601 UG/KG 420.0000 u Dibenz( a,h )anthracene 63.40 260.00 1.62 
NOIM000601 UG/KG 180.0000 J Fluoranthene 600.00 5100.00 0.04 
NOIM000601 UG/KG 420.0000 u Fluorene 19.00 540.00 0.78 
NOIM000601 UG/KG 420.0000 u Naphthalene 160.00 2100.00 0.20 
NOIM000601 UG/KG 110.0000 J Phenanthrene 240.00 1500.00 0.07 
NOIM000601 UG/ KG 150.0000 J Pyrene 665.00 2600.00 0.06 

ERM Quotient Sum 7.15 
NOIM000601 Mean ERM Quotient 0.29 
NOIM000601 Mean ERM Quotient without ND 0.03 

• 
3 



Noisette Creek 
Sediment Mean ERM Quotients 

SAMPLE ID UNITS RESULT ERM uotient 

• l-l&lt1l?QQZQl8£:i~~JKGi~~SQQg,_ 0.2 . 
NOIM000701 MG/KG 0.2600 J 1.20 O.D3 
NOIM000701 MG/KG 21.0000 J 81.00 0.06 
NOIM000701 MG/KG 16.3000 34.00 270.00 0.06 
NOIM000701 MG/KG 21.5000 46.70 218.00 0.10 
NOIM000701 MG/KG 0.1300 0.15 0.71 0.18 
NOIM000701 MG/KG 6.1000 J 20.90 51.60 0.12 
NOIM000701 MG/KG 0.2500 u 1.00 3.70 0.07 
NOIM000701 MG/KG 61.9000 J 150.00 410.00 0.15 
NOIM000701 UG/KG 6.8300 u 2.20 27.00 0.25 
NOIM000701 UG/KG 6.8300 u 1.58 46.10 0.15 
NOIM000701 UG/KG 274.4000 u 22.70 180.00 1.52 
NOIM000701 UG/KG 690.0000 u 2· Methylnaphthalene 70.00 670.00 1.03 
NOIM000701 UG/KG 690.0000 u Acenaphthene 16.00 500.00 1.38 
NOIM000701 UG/KG 690.0000 u Acenaphthylene 44.00 640.00 1.08 
NOIM000701 UG/KG 690.0000 u Anthracene 85.30 1100.00 0.63 
NOIM000701 UG/KG 110.0000 J Benzo( a )anthracene 261.00 1600.00 0.07 

NOIM000701 UG/KG 110.0000 J Benzo( a )pyrene 430.00 1600.00 0.07 
NOIM000701 UG/KG 110.0000 J Chrysene 384.00 2800.00 0.04 
NOIM000701 UG/KG 690.0000 u Dibenz( a,h )anthracene 63.40 260.00 2.65 
NOIM000701 UG/KG 210.0000 J Fluoranthene 600.00 5100.00 0.04 

NOIM000701 UG/KG 690.0000 u Fluorene 19.00 540.00 1.28 
NOIM000701 UG/KG 690.0000 u Naphthalene 160.00 2100.00 0.33 

NOIM000701 UG/KG 690.0000 u Phenanthrene 240.00 1500.00 0.46 
NOIM000701 UG/ KG 190.0000 J ~rene 665.00 2600.00 0.07 

ERM Quotient Sum 12.02 
NOIM000701 Mean ERM Quotient 0.48 
NOIM000701 Mean ERM Quotient without ND 0.05 

~mm Bi\)11111't~~~'i""'lllllrw"*'*''~~~ -~ .•• : ..... ... ",g_ll,. 1# ;, .• L: :.c:,: .· - ""• · m&tat'm~c ~: · · t r &let ·~-... o:Z~l><' 
NOIM000801 MG/KG 0.4000 J Cadmium (Cd) 1.20 0.04 

• NOIM000801 MG/KG 47.4000 J Chromium (Cr) 81.00 0.13 

NOIM000801 MG/KG 27.9000 Copper (Cu) 34.00 0.10 
jJ ~- s9!fooo~~mfibf~· f"C?.46.70 

~ = 01 O.~§QQ .mr :'. . wi~BJXi.{tJg) ~QJ.?. 
NOIM000801 MG/KG 12.5000 J Nickel (Ni) 20.90 51.60 
NOIM000801 MG/KG 0.5800 u Silver (Ag) 1.00 3.70 

NOIM000801 MG/KG 124.0000 ] Zinc (Zn) 150.00 410.00 
NOIM000801 UG/KG 12.8000 u 4,4'-DDE 2.20 27.00 0.47 
NOIM000801 UG/KG 12.8000 u 4,4'-DDT 1.58 46.10 0.28 
NOIM000801 UG/KG 514.0000 u Total PCBs 22.70 180.00 2.86 

NOIM000801 UG/KG 1300.0000 u 2-Methylnaphthalene 70.00 670.00 1.94 

NOIM000801 UG/KG 1300.0000 u Acenaphthene 16.00 500.00 2.60 

NOIM000801 UG/KG 1300.0000 u Acenaphthylene 44.00 640.00 2.03 

NOIM000801 UG/KG 1300.0000 u Anthracene 85.30 1100.00 1.18 
NOIM000801 UG/KG 1300.0000 u Benzo( a )anthracene 261.00 1600.00 0.81 

NOIM000801 UG/KG 1300.0000 u Benzo( a )pyrene 430.00 1600.00 0.81 
NOIM000801 UG/KG 1300.0000 u Chrysene 384.00 2800.00 0.46 

NOIM000801 UG/KG 1300.0000 u Dibenz( a,h )anthracene 63.40 260.00 5.00 

NOIM000801 UG/KG 150.0000 ] Fluoranthene 600.00 5100.00 0.03 

NOIM000801 UG/KG 1300.0000 u Fluorene 19.00 540.00 2.41 

NOIM000801 UG/KG 1300.0000 u Naphthalene 160.00 2100.00 0.62 

NOIM000801 UG/KG 1300.0000 u Phenanthrene 240.00 1500.00 0.87 
NOIM000801 UGl KG 130.0000 J Pyrene 665.00 2600.00 0.05 

ERM Quotient Sum 24.35 
NOIM000801 Mean ERM Quotient 0.97 
NOIM000801 Mean ERM Quotient without ND 0.07 

• 
4 
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• 

• 
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Noisette Creek 
Sediment Mean ERM Quotients 

SAMPLE ID UNITS RESULT VQUAL PARAMETER ERL ERM 
NOIM000901 MG/ KG 7.5000 J Arsenic (As) 8.20 70.00 
NOIM000901 MG/ KG 0.3600 J Cadmium (Cd) 1.20 
NOIM000901 MG/KG 22.8000 J Chromium (Cr) 81.00 
NOIM000901 MG/KG 31 .0000 Copper (Cu) 
~~~~J-~ §l~~Q)jl~~l•k:~l!&f (P l'J~ 
NOIM000901 MG/KG 0.2100 U Mercury (Hg) 
NOIM000901 MG/KG 6.4000 J Nickel (Ni) 

ERM Quotient 
0.11 
0.04 
0.06 
0.11 

0.30 
0.12 
0.24 NOIM000901 MG/ KG 0.9000 U Silver (Ag) 1.00 3.70 

tfl~1f!®~a!f19J;K¥f' ··. ,.~1:a&JZ19l zn ·~:?I•1ftlfm~1.]i~!f(""~::311dftl~i;J 
NOIM000901 UG/KG 22.8000 U 4,4'-DDE 2.20 27.00 0.84 

0.49 
5.09 
3.58 
4.80 
3.75 
2.18 
1.50 
1.50 
0.86 
9.23 
0.11 
4.44 

NOIM000901 UG/ KG 22.8000 U 4,4'-DDT 1.58 46.10 
NOIM000901 UG/KG 915.5000 U Total PCBs 22.70 180.00 
NOIM000901 UG/ KG 2400.0000 U 2-Methylnaphthalene 70.00 670.00 
NOIM000901 UG/ KG 2400.0000 U Acenaphthene 16.00 500.00 
NOIM000901 UG/KG 2400.0000 U Acenaphthylene 44.00 640.00 
NOIM000901 UG/KG 2400.0000 U Anthracene 85.30 1100.00 
NOIM000901 UG/KG 2400.0000 U Benzo(a)anthracene 261.00 1600.00 
NOIM000901 UG/KG 2400.0000 U Benzo(a)pyrene 430.00 1600.00 
NOIM000901 UG/KG 2400.0000 U Chrysene 384.00 2800.00 
NOIM000901 UG/KG 2400.0000 U Dibenz(a,h)anthracene 63.40 260.00 
NOIM000901 UG/ KG 560.0000 J Fluoranthene 600.00 5100.00 
NOIM000901 UG/KG 2400.0000 U Fluorene 19.00 540.00 
NOIM000901 UG/KG 2400.0000 U Naphthalene 160.00 2100.00 

1kl01Mooo]o,11r 1~lTGlK&~f.'>'Yii;i\1W>~:~J Ph"h_fillttt. -:'~.£.~.-.~~ ,.,~liYkl1¥"'.00 .• ,"·i1i.';W~~~---a~,,..,.,.,""""..,,..;AA ' ~~-""'""- -~=~•~~,1 ~--- ~ .. ----~--~~ ;~~~~~1!.%.:-~ ...... 
NOIM000901 UG/ KG 410.0000 J Pyrene 665.00 2600.00 0.16 

ERM Quotient Sum 
NOIM000901 Mean ERM Quotient 
NOIM000901 Mean ERM Quotient without ND 

41.56 
1.66 
0.06 

NOIMOOlOOl 
NOIM001001 
NOIM001001 
NOIM001001 
NOIM001001 
NOIM001001 
NOIMOOlOOl 
NOIMOOlOOl 
NOIM001001 
NOIM001001 
NOIM001001 
NOIMOOlOOl 
NOIM001001 

5.3000 
0.1000 
9.2000 
7.5000 
9.4000 
0.0400 
4.7000 
0.2300 
36.4000 
4.9300 
4.9300 

197.9000 
490.0000 
490.0000 

.ooOo 
0 
" 

UG/ KG 490.0000 

NOIM001001 
NOIM001001 

Notes: 

UG/ KG 490.0000 
""~<3li<G-... '3~2 

UG KG 510.~00 · 

ERL = Effects Range-Low 
ERM = Effects Range-Median 
J = Estimated Number 
ND = Not Detected 
U = Sample Quantitation Limit 
VQUAL = Validation Qualifier 

Arsenic (As) 
J Cadmium (Cd) 
J Chromium (Cr) 

Copper(Cu) 
Lead (Pb) 

u Mercury (Hg) 
J Nickel (Ni) 
u Silver (Ag) 
J Zinc (Zn) 
u 4,4'-DDE 
u 4,4'-DDT 

Total PCBs 
2-Methylnaphthalene 
Acenaphthene 

Highlighted cells indicate consti tuents that exceed the NOAA ER-L. 
Bold indicates constituents that exceed the NOAA ER-Land ER-M. 

5 

8.20 70.00 0.08 
1.20 9.60 0.01 

81.00 370.00 0.02 
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1.0 INTRODUCTION 
Background 
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The screening level ecological risk assessment (SLERA) for Shipyard Creek is one part of the 
Zone J investigation of three water bodies that surround the Charleston Naval Complex (CNC).1 

Each Zone J water body, although part of one dynamic watershed, differs in size, flow, and 
level of near-shore industrialization. Therefore, it was necessary to segregate the data 
collected from each water body and assess Shipyard Creek, the Cooper River, and Noisette 
Creek separately. 

For detailed descriptions of each Zone J water body, surrounding land uses, and known 
locations of near-shore AOC/SWMUs, see Section 1 of the Zone J Storm Water Effluent 
Evaluation Report (EnSafe October 2003), which details storm water discharge points to 
Shipyard Creek and the other water bodies. It also summarizes findings of previous 
independent studies conducted in the Charleston Harbor and surrounding tidal creeks, including 
information on the system's hydrography, physical dynamics, biological communities, 
contaminants, and toxicity. 

Purpose of SLERA and Progress Report 
This SLERA evaluates all potential exposure pathways and contaminant migration pathways in 
Shipyard Creek. It will document the constituents present in the creek's environmental media 
at concentrations that may pose unacceptable ecological risk. This evaluation will include 
screening constituents in the following migration pathways: (1) effluent via the storm water 
drainage system, (2) surface water overland flow, and (3) groundwater discharge into Shipyard 
Creek. These migration pathways will be evaluated by screening the constituents in storm 
water drainage system effluent water samples, surface soil samples at SWMUs and AOCs2 

adjacent to (and draining directly into) Shipyard Creek, and groundwater from wells closest to 
Shipyard Creek. These contaminant migration pathways will be used not only to evaluate the 
potential for unacceptable risk, but also to identify potential upgradient sources for any 
unacceptable exposure within Shipyard Creek habitats. 

f This progress report documents Steps 1 and 2 of EPA's 8-step ecological risk assessment3 as 
1 well as its contaminant of potential concern (COPC) refinement. 19•w111aee; · · · 

{ managers with data they need to determine the final list of COPCs and evaluate wl'retttEI Biff 
addtlf6r\sf sfte'.:.st>e~eOF-reJneEHat afternatlVes are needed to deaf Wfttf •=•logical 
rtlk· in Shipyard Creek. The Navy will provide screening constituents for the surface water 
overland flow and groundwater discharge migration pathways; as soon as data are 
incorporated, this report will need to be revised. 

\... 
1 Zone J consists of the Cooper River, Shipyard Creek, and Noisette Creek, which adjoin CNC properties . 
2 Solid waste management units and areas of concern 
3 Screening level problem formulation and exposure estimate and risk calculation 

1 
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2.0 STEP 1 - SCREENING LEVEL PROBLEM FORMULATION 
2.1 Zone J and Shipyard Creek Description 

The Charleston Naval Complex (CNC) flanks the western shore of the Cooper River, 

approximately 6.75 miles upriver from Fort Sumter (Figure 2-1). CNC's 3.75-mile waterfront is 

dominated by 25 piers and five dry docks; most of its length is protected by a wooden or 

concrete seawall. Large ships are repaired and maintained all along the industrial areas of CNC. 

Industrial areas also border Shipyard Creek, with offsite point-source discharges (i.e., National 

Pollution Discharge Elimination System [NPDES] outfalls) present in this tributary. 

Shipyard Creek, a 61-acre drainage creek to the lower Cooper River, is partially inside CNC's 

southwestern property boundary and receives westerly runoff from the central and southern 

portions of the base, specifically RFI Zones G, H, and I and easterly runoff from several 

industrial sources along its eastern border. The estuarine intertidal and subtidal marsh habitat 

that lines the shore of this half-mile creek equals the size of the open water habitat and has 

areas of unconsolidated shore and bottom. Marsh vegetation typical of the area consists 

primarily of cord grass (Spartina spp.). The mudflats and scrub-shrub vegetation of the 

wetland and intertidal zone provide foraging habitat for numerous ecological receptors. 

Along the eastern side of the creek are several points of tidal conveyance to and from onshore 

wetlands and drainage ways at CNC. Fewer such areas were present on the opposite shore 

which is mainly industrial. The wetlands along the southern shores were also less widespread 

due to the construction of the shipyard and several industrial piers. 

In addition to the cord grass wetland within the creek, riparian vegetation lines both shores; 

species include southern hackberry, mulberry, wax myrtle, and tallow trees. Numerous wading 

birds, such as green-backed heron, snowy egret, and great blue heron were observed in or near 

the creek during site visits. Seagulls, brown pelicans, kingfisher, red-tailed hawks, and osprey 

also forage in the open waters and nest in surrounding treetops. Boat-tailed grackle and red

wing blackbirds forage throughout the wetland vegetation. Small fish and turtles live in the 

open water and fiddler crabs abound in the wetland mudflats during low tide. Mammals such 

2 
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as muskrats, river otter, marsh rabbit, raccoon, and opossum also forage amidst the riparian 

areas. 

2.2 Shipyard Creek Hydrodynamics 

Shipyard Creek is a two-mile-long tidal tributary of the lower Cooper River. It borders the 

southwestern property boundary of the CNC. The lower one-mile segment consists of dredged 

navigation channels and two turning basins. Estuarine intertidal and subtidal marsh habitat line 

the eastern shore of the creek and the area around its upstream portion. 

Several large industrial facilities and recreational docks line the Shipyard Creek basin. The 

Cooper River Marina anchors the southern tip of the CNC where Shipyard Creek and the Cooper 

River converge. Major industrial facilities such as Macalloy and Foster Wheeler dominate the 

western shore of Shipyard Creek. Chevron Products, Kinder Morgan Bulk Terminal, and Salmon 

Dredging Corporation help complete the industrial landscape . 

2.2.1 Bathymetry 

At mean low water (mlw), the water in the approach channel, the entrance channel, and the 

outer turning basin of Shipyard Creek is about 50 ft deep. The interior channel and the second 

turning basin are about 44 ft deep at MLW. The total dredged area in Shipyard Creek, as 

measured from the creek entrance, is about 46 acres; the total open water in Shipyard Creek 

almost doubles that at approximately 91 acres. Shipyard Creek's tidal marsh area covers 

roughly 105 acres. The mouth of the creek is about 600 ft wide, with an average depth of 

41.7 ft at MLW. In the Cooper River near Shipyard Creek, the Daniel Island Reach is about 

43 ft deep at mlw. 

2.2.2 Tides and Currents 

According to National Oceanic and Atmospheric Administration's (NOAA) tide table, the average 

tide range in Shipyard Creek is about 5.3 ft, and the spring tide range is 6.1 ft. No published 

tidal current information is available for Shipyard Creek. The computed average peak current 

speed at the Shipyard Creek entrance channel is about 0.05 feet per second (fps), based on an 

estimated tidal prism of 692 acre-ft and a cross-sectional area of 26,600 square feet at mean 

3 
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sea level (msl). It is evident that Shipyard Creek is a low tidal energy environment because of 

the small tidal prism compared with its large cross-sectional area. 

In contrast to the low current velocity in the Shipyard Creek, the tidal currents in the Cooper 

River are much stronger. According to NOM's tidal current table, the average peak ebb current 

in the Cooper River near the Shipyard Creek entrance is approximately 2.5 fps; the average 

peak flood current is 0.8 fps. The average peak ebb current in the Daniel Island Reach of the 

Cooper River is about 3.8 fps and the average peak flood current is 2.2 fps. 

2.2.3 Drainage 

The Shipyard Creek basin drains approximately 1,157 acres, including the open water and tidal 

marsh areas. The tidal marsh area covers approximately 105 acres and the open water in the 

creek at low tide covers about 91 acres, resulting in approximately 961 acres in the total upland 

drainage area of the Shipyard Creek basin. About 279 acres of the drainage area (about 

29 percent of the total upland drainage area) is within the CNC property. The remainder lies in 

the urban area west of the CNC property. The drainage basin delineation is based on the CNC 

drainage evaluation (Davis and Floyd, 1998) and U.S. Geological Survey (USGS) quadrangles. 

Only five storm water outfalls in the Shipyard Creek basin are within the CNC boundary. Most 

of the surface drainage to the Shipyard Creek from the CNC is in the form of overland sheet 

flow. Storm water outfalls are listed in Table 2-1. 

4 
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Shipyard Creek Storm Water Outfalls Inventory 

Outfall ID 
51H 
52 

52A 
54 

54A 
55 
56 

Diameter 
(inches) 
6x4 box 

ditch 
ditch 
36 
15 
NA 
NA 

Contributing 
Drainage Basin 

Area 
(acres) 
7.822 
45.92 
33.417 
5.829 

23.815 
81.08 
38.65 

Sample ID 
EFF063 

EFF064 to EFF068 
EFF069 
none 
none 
none 
none 

A major factor in determining the diluting and flushing capacity of a tidal creek is the quantity 

(volume and rate) of storm water runoff that enters the creek versus the magnitude of the 

creek's tidal water exchange. Storm water runoff was estimated for comparison with creek tidal 

flows. Runoff volume and peak flow rates were estimated for annual average, storm-event 

average, and larger, more infrequent storm events. 

Estimating the runoff required evaluating the area's topography and drainage infrastructure to 

determine drainage basins, rainfall statistics, and land cover, including impervious surface. 

These evaluations were carried out for the Shipyard Creek basin. Details and results are 

presented in the following sections. 

2.2.3.1 Land Cover 

Using the available GIS coverage for the CNC, the area of impervious cover and open space was 

computed. Land cover outside the CNC was determined using aerial photographs and USGS 

quadrangles. The following details land cover in the Shipyard Creek drainage basin. 

Industrial 460 acres 
Open space 283 acres 
Marsh and Wetland 183 acres 
High-Density Residential 123 acres 
Open water 91 acres 

5 
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Impervious 

Gravel Lot 

2.2.3.2 Tidal Flushing and Dilution Analysis 

Technical Memorandum Progress Report 
Screening Level Ecological Risk Assessment 

Zone J Shipyard Creek 
September 2003 

Revision 0 

14 acres 

6 acres 

The estimated volume of the Cooper River water flowing into and out of Shipyard Creek due to 

tidal action was used to evaluate the flushing capabilities of Shipyard Creek and to evaluate the 

ambient dilution of storm water discharges. The tidal flow volume, also known as the "tidal 

prism," is the volume of water in the creek between high and low tides. Based on an average 

tide range of 5.3 ft and the open water and marsh areas presented in the previous section, the 

estimated tidal prism is 692 acre-ft. This calculation is based on the assumption that the tidal 

marsh is about 2 ft below mean high water (mhw). The average tidal flow is computed to be 

1,348 cfs and the maximum tidal flow during an average tide will be 2,118 cfs. The tidal prism 

is about 14 times the total runoff volume from an average storm event in the Shipyard Creek 

basin, and about 117 times the runoff volume from the CNC during an average storm event. 

The tidal prism, which enters the Shipyard Creek twice a day, is about 2.4 times the runoff 

volume from a 2-year, 24-hour storm event in the Shipyard Creek basin and is about the same 

volume as a 50-year, 24-hour storm runoff. 

The estimated Shipyard Creek water volume at MLW is 2,620 acre-ft; water volume at MHW is 

3,312 acre-ft. Compared with the tidal prism volume, only about 21 percent of the water in the 

creek can be flushed out of the system within one tidal cycle (12.4 hours). Approximately 10 

tidal cycles, or 5.2 days, will be required to reduce the concentration in the creek to 10 percent 

of its initial value. 

Shipyard Creek Hydrologic and Hydrodynamic Analysis 

• The dilution ratio between the total Shipyard Creek runoff and the CNC runoff to 

Shipyard Creek is about 8.4 to 1. 

• The dilution ratio between tidal flow and the CNC runoff to Shipyard Creek during an 

average storm event is about 117 to 1. 

• The dilution ratio between tidal flow and total Shipyard Creek runoff during an average 

storm event is about 14 to 1. 

6 
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Shipyard Creek hydraulics is dominated by the tidal flow over the effects of storm 

water runoff, except when the storm event is more severe than a 50-year, 24-hour 

event. 

• Shipyard Creek does not have efficient flushing capabilities. It would take more 

than 5 days to flush out 90 percent of a pollutant spill in the creek. 

Shipyard Creek is in a low tidal energy environment. Pollutants move quite slowly in the creek, 

and suspended solids tend to be deposited in Shipyard Creek due to small current velocity and 

long hydraulic retention time. The suspended material carried from the Cooper River into 

Shipyard Creek during a flood tide may also be deposited in the lower reach of Shipyard Creek. 

2.3 Development Impacting Shipyard Creek 

For this report, potential impacts to Shipyard Creek have been divided into those related to CNC 

and those related to other industrial activities in the immediate area . 

2.3.1 Non-CNC Sources Potentially Impacting Shipyard Creek 

The downstream portion of Shipyard Creek is considered a navigable water body, maintained to 

the USACE-authorized depth of 30 feet below MLW level to give large ships access to ship 

maintenance service piers on the southwestern shore. According to the USACE, Shipyard Creek 

can be dredged annually or as needed. The last reported dredging event was in 1996, when 

dredge spoils are reported to have been discharged onto Daniel Island, a designated upland 

Dredge Materials Area (OMA) on non-Navy property. The last Shipyard Creek dredge deposited 

in the Navy's OMA is reported to have been in 1986. As 1:-(pical in dredged areas, periodic 

dredging can adversely affect the benthic communities. 

A survey of the opposing shoreline indicated several potential non-CNC sources of 

contamination into the creek, most notably the Macalloy ferrochromium plant near the 

headwaters of the creek, which operated from the 1940s until 1988. It is now closed and 

undergoing USEPA-required remediation. The ferrochromium alloy plant operated four surface 

• water discharge points under an NPDES permit issued by SCDHEC. These outfalls discharge 

7 



• 
Technical Memorandum Progress Report 

Screening Level Ecological Risk Assessment 
Zone J Shipyard Creek 

September 2003 
Revision O 

into the headwaters of Shipyard Creek; the permit limits for total chromium and hexavalent 

chromium had been exceeded repeatedly. On April 30, 1998, SCDHEC issued an emergency 

order closing Shipyard Creek to the harvesting of all shellfish due to the high concentrations of 

chromium detected in edible fish tissue. The order was to remain in effect until data show that 

the estuary's shrimp and crabs are safe for human consumption. This ban has since been lifted 

from Shipyard Creek. 

Several large industrial facilities and recreational docks dominate the Shipyard Creek waters. 

The CNC lines the eastern shore, and portions of Zones G, H, and I drain to the creek. Currently 

a marina anchors the southernmost tip of the CNC, at the point where Shipyard Creek and the 

Cooper River converge. Shipyard Creek, Macalloy, and Foster Wheeler line the creek's western 

shore. Chevron Products and Kinder Morgan Bulk Terminal help complete the industrial 

landscape. 

• • The Macalloy Corporation facility covers 125 acres at the headwaters of Shipyard Creek, 

•• 

into which surface water runoff from the plant flows. The ferrochromium manufacturing 

facility was operated continuously by various owners from 1941 until 1998, when alloy 

production ceased. The following wastes were generated from the facility during the 

ferrochromium manufacturing process: chromium, arsenic, lead, barium, manganese, 

mercury, and zinc. 

• Foster Wheeler Resource Recovery Plant, the largest incinerator of municipal solid waste 

in South Carolina, provided Charleston Naval Shipyard with most of its process steam 

from 1989 until the shipyard closed in 1996. 

• Chevron Products Co. plant produces lubricants with additives at a plant along the 

western shore of Shipyard Creek. The plant is a part of the Chevron/Texaco 

Corporation . 

8 
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• Kinder Morgan Bulk Terminal, known locally as Shipyard River Terminal (SRT), stores 

dry and liquid bulk products, including coal and petroleum coke, for shipment. Product 

can be transported from truck to rail to storage to ship or from ship to storage to truck 

to rail. The annual capacity for this location is 2,500,000 tons with a design system rate 

of 2,500 tons/hour for coal and petroleum coke. Storage consists of 250,000 tons open 

and 50,000 tons covered storage. SRT was modified for the transfer of cement for a 

dedicated customer. Product is transferred from oceangoing vessels to storage at an 

average rate of 7,000 tons per working day and product can be transferred from storage 

to rail cars or trucks at an average rate of 200 tons per hour per loading spout. The 

annual capacity for cement will be approximately 1,500,000 tons. Two storage domes 

were constructed to store the cement. 

2.3.2 CNC-Related Sources Potentially Impacting Shipyard Creek 

Potential CNC sources of COPCs in Shipyard Creek are the upstream and near-shore SWMUs 

and AOCs, particularly SWMUs (,"Ji, and~ and AOC~ in Zone H, and AOCs ~and ~in 
Zone I. One of the two dewatering outfalls from the Zone I dredge materials area also 

discharge into the emergent wetlands along Shipyard Creek. According to the 1998 Davis & 

Floyd drainage system evaluation report for CNC, the complex consists of 98 delineated 

drainage basins and associated storm water outfalls. Six of these drainage basins with upland 

SWMUs/ AOCs discharge to Shipyard Creek. 

Seven identified storm water outfalls line Shipyard Creek. The following SWMUs and AOCs are 

associated with a drainage basin discharging to Shipyard Creek: SWMUs ~ Y, 'Jll', ~'1/, ~ 
and fig and AOCs i#3, ~' ~' fJ7, ~ ~' ~' 6-,(, (#t, 70J/ 

Additional SWMUs/ AOCs may sheet-flow into the water body but have no identified/associated 

drainage basin. For site descriptions of the above-listed SWMUs/ AOCs, see Section 6 of the 

Zone l Storm Water Effluent Evaluation Report (EnSafe October 2002) . 

9 
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SWMU 9 is a closed landfill at the southeast end of CNC. Shipyard Creek delineates its 

southwest boundary and submerges a portion of the site during high tide. Few areas of the site 

are paved or capped to prevent rainwater infiltration. The following SWMUs and AOCs are in the 

SWMU 9 boundary. 

SWMU 19 A flat, fenced, non-vegetated area used for temporary storage of solid waste 
before transport offsite. 

SWMU 20 Previously a waste disposal/storage area; has minimal vegetative cover and 
evidence of buried debris. 

SWMU 121 Consists of Building 801 (used to collect, sort, and store recyclable material) and 
a satellite accumulation area (SAA). 

AOCs 649-51 Former storage areas for ship repair, painting, and sandblasting supplies; 
situated in an open, grassy, low-lying area. 

AOC 654 A former septic tank and leach field for Building 661; located in the southeast 
corner of SWMU 9 . 

Surface and subsurface soils were sampled in these SWMUs/AOCs, except for AOC 651. During 

the initial stages of the RFI, the evaluation of constituent transfer from soil to groundwater was 

based on a comparison of the soil data from these SWMUs/ AOCs and the shallow groundwater 

data from the entire SWMU 9 area. Based on surface topography and associated surface water 

drainage patterns, the most likely receptors for migratory constituents originating in area are 

Shipyard Creek and its associated wetlands. 

Groundwater-to-Surface Water: Contaminants were detected in groundwater associated with 

SWMU 9. This contaminant migration pathway will be evaluated in detail when the Navy 

provides groundwater COPCs for this SWMU. 

Soil-to-Sediment: Contaminants were detected in soils during the SWMU 9 Remedial 

Investigation. The potential for these soils to migrate into Shipyard Creek and the surrounding 

wetlands will be further evaluated when the Navy provides soil COPCs for this SWMU . 

10 
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SWMU 159, near Building 665 in the south-central portion of Zone H, is a former SAA used for 

the temporary storage of hazardous materials such as batteries, aerosol cans, and paint. An 

aboveground storage tank (AST) containing diesel fuel, a can crusher, and scattered debris 

were also found at this SWMU. 

Surface Soil-to-Sediment/Surface Water: A thorough evaluation of this migration pathway will 

be included once the Navy provides the soil COPCs for this SWMU. 

SWMU 196 is the area around Building 1838. Full containers (55-gallon drums to quart cans) of 

unknown or hazardous contents (paints, solvents, battery acid, and lube oils) were stored 

around Building 1838. Most were corroded and sitting directly on the ground between the 

building and the marsh associated with Shipyard Creek. Transformers were also stored in the 

area; there was no indication as to whether they may contain PCBs. Analytical results for 

samples from a nearby monitoring well indicated contamination concentrations that required 

further investigation. 

This area is currently being leased by Charleston Public Works, which is using the area 

northwest of Building 1838 as a pipe lay-down yard. The inside of the building is being used for 

miscellaneous equipment storage. The areas northeast and east of Building 1838 are covered 

with open scrub grass and porous gravel. Because this area appears to have contamination 

issues separate from SWMU 9, it is currently being investigated as a separate waste 

management area. 

Groundwater-to-Surface Water: This pathway will be closely evaluated due to the SWMU's 

proximity to Shipyard Creek as soon as the Navy provides the groundwater COPCs for this 

SWMU. 

Surface Soil-to-Sediment: This pathway will be fully evaluated as soon as the Navy provides 

surface soil COPCs for this SWMU . 

11 
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SWMU 12, the former firefighter training area in the southwestern portion of the southern 

peninsula, is the site where flammable liquids were pumped into a shallow 30' to 50' diameter 

pit, ignited, and then extinguished with water. Training occurred here between 1966 and 1971; 

the frequency of training and types of flammable liquids used are not documented. A gravel 

road and a clearing at the SWMU, which was used infrequently as a construction lay-down yard, 

are near the former training area's location. 

Groundwater-to-Surface Water: This migration pathway will be evaluated when the Navy 

provides groundwater COPCs. 

AOC 689 is the unpaved marina parking area and surrounding marshlands marking the southern 

tip of the base. The parking lot is currently in use. This site is bounded to the east by Cooper 

River, to the west by the dredged materials area roads, and to the south by Shipyard Creek . 

The marina parking area was reportedly used for unauthorized disposal of unknown materials 

during filling activities. This site also has a potential point-source discharge. 

AOC 690, the network of roadways at the southern tip of the base, includes the Lunsford Loop, 

a portion of Juneau Avenue, and West Road. This site extends along West Road between 

Zones I and H. The roadside areas along these gravel roads, totaling approximately 4,500 feet, 

are reported locations of unauthorized hazardous materials dumping by Navy personnel. 

Petroleum products were suspected materials of concern, although the history of hazardous 

materials dumping is largely unknown. No groundwater samples were collected at this site; 

therefore, the groundwater-to-surface-water pathway could not be assessed. However, the site 

investigation did assess the soil-to-groundwater pathway. 

The DMA covers approximately 68 acres at the southern end of the complex. This diked area 

has received dredging materials from the Cooper River and Shipyard Creek since the 1940s. 

Several area USACE dike relocation projects are documented in files in the Charleston Division 

office. Two spillways at the southern portion of the diked area allow deposited sediments to 

dewater, and then discharges them to Shipyard Creek and the Cooper River. 
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Soil-to-Sediment: This migration pathway will be fully evaluated when the Navy provides soil 

COPCs for this SWMU. 

2.4 Other Investigations in Shipyard Creek 

In August 1988, USEPA submitted a final report on an assessment of sediments from five 

proposed dredge Charleston Estuary locations to the USACE. This report4 presented 

toxicological effects to marine organisms by sediments from proposed dredge locations. Data 

from only one site (Site 5 in Shipyard Creek) were deemed applicable to the Zone J evaluation. 

Ten-day tests with whole sediment and 96-hour tests with the suspended particulate phase 

identified no effects to lugworms, oysters, shrimp, or mysids from Site 5 sediment. No 

significant effects were noted based on this toxicity information. 

At the same time as the toxicological study, sediment was analyzed at all locations to determine 

if constituents were accumulating in tissues of environmental receptors (bioaccumulation). 

Based on information on selected metals in Site 5 sediment, only arsenic and zinc exceeded 

USEPA Region 4 SVs. Bioaccumulation information indicated that cadmium, mercury, and zinc 

concentrations were significantly higher in oysters at Site 5 than at a reference location. 

Mercury, lead, and chromium were also significantly higher in Site 5 shrimp than reference 

concentrations. In addition lugworms bioaccumulated lead in tissue. For more details, refer to 

the Zone J RF! Work Plan (EnSafe/Allen & Hoshall September 1996). 

The comprehensive 1990 Charleston Harbor Study (CHS) detected high chromium 

concentrations in Shipyard Creek sediments (81.18 mg/kg at the uppermost station). Copper 

concentrations in Shipyard Creek were also high, exceeding those observed in the Cooper River. 

In May 1992, the USACE conducted the Shipyard River New Work Project to collect and analyze 

soil samples from six CNC sites near Shipyard Creek (the west shoreline of the 

southern peninsula) to document the suitability of this material for disposal. Specific 

4 Biological and Chemical Assessment of Sediments from Proposed Dredge Sites in Charleston Harbor 
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parameters analyzed were metals (including organotins), volatile organics, and dioxins. Results 

showed the presence of organotins at all six sampling locations, with the lowest concentrations 

for tributyltin along the shoreline and within the intertidal area; the highest concentrations were 

in dry upland soils. Several PAH compounds were identified at stations within the wooded 

areas; dioxins were detected in soil and sediment from both inland and intertidal areas. 

A May 1995 report5 documented the results of studies conducted to evaluate existing 

Environmental Monitoring and Assessment Program (EMAP) indicators and develop new 

indicators of environmental quality for southeastern Atlantic estuaries. At 24 stations 

throughout the Carolinian Province, physicochemical parameters were measured in addition to 

sediment contamination, laboratory toxicity tests, bioaccumulation, and fish, shellfish, and 

benthos abundance. A single station was sampled in Shipyard Creek (SPY) and the tributary 

was classified as "degraded" based on bulk sediment contamination exceedances of Long and 

Morgan's (1990) ER-L (effects range-low) values for several metals (arsenic, chromium, copper, 

lead, manganese, and zinc) and PAH compounds. Also, significant toxicity for sediments from 

Shipyard Creek was found in both the seed clam toxicity test and Microtox bioassay. However, 

other toxicity tests with amphipods and mysid shrimp, however, indicated that Shipyard Creek 

sediments were not toxic to these species. 

In bioaccumulation studies on oysters, chromium, zinc, copper, nickel, iron, and manganese 

tissue concentrations were increased after oyster exposure to Shipyard Creek sediment. 

Benthic community indices for Shipyard Creek were considerably lower than those found in 

reference areas. 

The findings presented in a 1995 MRRI report6 evaluated water quality parameters, sediment 

characteristics, contaminants, and toxicity tests; benthic communities; and nektonic (free-

5 EMAP/NS& T Studies in the carolinian Province: Indicator Testing and Evaluation in Southeastem 
Estuaries 
6 Year One Demonstration Project Studies Conducted in the Carolinian Province: Results and Summaries 
(Marine Resource Research Institute, September 1995) 
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swimming) assemblages conducted at 84 sites from Virginia to Florida. One location in 

Shipyard Creek was selected as a supplemental station and sampled during the pilot year, 1994. 

Although comprehensive sampling was not conducted at the supplemental stations, sediment 

samples were collected for contaminant analyses, characterization, and toxicity testing. Also, 

oysters and clams were deployed to determine bioaccumulation rates. 

Concentrations of PAHs, pesticides, arsenic, and chromium exceeded NOAA Effect Range-Low 

(ER-L) values in Shipyard Creek sediments during this sampling program. Based on the 

classification scheme presented in the MRRI document Shipyard Creek was designated as a 

"degraded" site. 

Survival data for a sediment 10-day solid-phase toxicity test, using the amphipod Ampelisca 

abdita, indicated that Shipyard Creek was not toxic. But when amphipod A. verrilli was used, 

survival rates were significantly lower than they were in the control group and toxicity assays 

using seed clams, indicating that Shipyard Creek was toxic. 

· For both clams and oysters, growth was significantly different than it was in control groups. 

Based on the sediment concentrations, bioaccumulation studies showed elevated concentrations 

of chromium in oysters deployed in Shipyard Creek. Clam concentrations did not reflect the 

sediment loads. 

The March 1996 Tidal Creek Project: Interim Report discussed the results of a 1994 MRRI study 

to develop information needed to ensure that tidal creek nursery habitats were adequately 

protected. Twenty-four tidal creeks were sampled for numerous parameters to determine 

environmental and ecological status and thus provide resource agencies with a baseline against 

which they could measure their protection policies and programs. Two locations at Shipyard 

Creek, one each in the upper and lower reaches, were included in this project. 

In this report, Shipyard Creek was classified as a "developed-industrial" tidal creek system . 

Physicochemical attributes in Shipyard Creek were similar to other "developed" creeks studies. 
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Sediment trace metal concentrations for chromium copper, lead, arsenic, and zinc exceeded 

NOAA ER-L values in the upper reach of the creek. Arsenic, chromium, lead, and zinc 

concentrations were higher than the ER-L values in the lower reach. Chromium also exceeded 

NOAA's effects range-median (ER-M) value in both reaches of the creek. Pesticide 

concentrations in the creek were insignificant and PAH concentrations were not measured. 

Benthic assemblage data did not identify anything unique for Shipyard Creek. Species 

composition and abundance were similar to the other "developed" creeks studied. Grass shrimp 

populations in the creek were much lower than in the other four creeks selected for 

comparison. No relationships were presented for shrimp abundance to contaminant exposure, 

habitat availability, or water quality regimes. 

2.5 Contaminant Fate-and-Transport Mechanisms 

The physical and chemical dynamics within the Charleston estuarine system are perhaps the 

most influential and complicating factors in the overall assessment of Zone J, and probably have 

a severe effect on contaminant distribution. Contaminants present on upland CNC SWMUs and 

AOCs could potentially enter Shipyard creek via the following contaminant fate-and-transport 

mechanisms: 

• Sheet flow of soil contaminants into the storm water discharge system and 

discharge directly into Shipyard Creek at the identified outfalls and discharge 

points 

• Overland flow of soil contaminants directly into the marsh and Shipyard Creek from 

AOCs and SWMUs that are not drained by the CNC storm water system 

• Migration of contaminated groundwater either directly into Shipyard Creek or into 

the storm water effluent system and then into the creek via the CNC outfalls 

l~NC contaminant fate-and-transport mechanisms will be re-evaluated as soon as the Navy 

f provides the necessary upland data on surface soils and groundwater to determine whether 

• '\.:'.'taminants could be transported into the Cooper River from CNC sources. 
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• Direct exposure to contaminants dissolved in 

Shipyard Creek surface water 

• Direct exposure to contaminants in Shipyard 

Creek sediment and surrounding wetlands 

• Uptake from ingestion of contaminated 

surface water, sediments and prey (biota) 

3.0 STEP 2 - EXPOSURE ESTIMATE AND RISK CALCULATION 

The Shipyard Creek SLERA will evaluate potential risk from all exposure media: surface water 

(storm water drainage system effluent), groundwater (via the groundwater-to-surface-water 

pathway), surface soil (via direct runoff from adjacent SWMUs and AOCs), and sediment. The 

evaluation will be based on direct exposure using the hazard quotient (HQ) method by 

comparing the maximum concentration of constituents identified in each medium with the 

applicable reference concentrations and US EPA Region 4 ecological screening values. Based on 

risk management decisions made by the CNC partnering team, the maximum concentrations will· 

also be compared with a site-specific reference concentration developed for CNC. Region 4 

screening values will also be used. These comparisons will be summarized in tables and 

discussed in the sections below. 

3.1 Surface Water Effluent Ecologica 

The storm water effluent samples fro orm water drainage system locations were 

included for the Shipyard Creek investigation. , ocations are shown on Figure 3-1. Screening 

was based on the following criteria, as agreed upon by the partnering team: 

• Comparison of maximum concentrations of detected constituents and sample 

quantitation limits (SQLs) with reference effluent concentrations at locations not related 

to CNC 
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• Comparison of maximum concentrations of detected constituents and SQLs to EPA 

Region 4 chronic saltwater ESVs 

• Comparison of concentrations of nondetected constituents and SQLs to EPA Region 4 

chronic saltwater ESVs 

• Evaluation of detection and exceedances frequency for each constituent detected. 

Results are presented in Table 3-1. 

To determine the potential for unacceptable ecological risk with each exposure pathway, 

environmental media concentrations will be compared with EPA Region 4's ecological screening 

values, which are presented in the screening COPC tables. Concentrations below EPA Region 4 

ESVs are considered an acceptable level of risk. Therefore, this screen can only be used to 

determine whether there is a level of risk to ecological receptors that requires no further 

investigation, or if additional information is needed to fully evaluate the potential for risk within 

Shipyard Creek. 

The US EPA Region 4 saltwater ESVs were derived from Water Quality Criteria documents and 

represent the chronic ambient water quality criteria values for the protection of aquatic life. 

These criteria are intended to protect 95% of the species, 95% of the time. Therefore, anytime 

the maximum concentration of a constituent is less than the USEPA Region 4 ESV, no adverse 

ecological effect is expected. 

3.2 Groundwater-to -Surface Water Ecological Effects Evaluation 

To be completed once the Navy provides data. 

3.3 Surface Soil Ecological Effects Evaluation 

To be completed once the Navy provides data . 
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3.4 Shipyard Creek Sediment Ecological Effects Evaluation 

To date, 48 CNC sediment samples have been collected from Shipyard Creek: 24 collected as 

part of Zone J RFI, 15 collected from SWMU 9 (a former landfill) as part of the Zone H RFI, and 

9 from the headwaters of the Shipyard Creek as part of the ongoing assessment of SWMU 196. 

The sediment sample locations for Shipyard Creek are shown on Figure 3-2. Table 3-2 

summarizes the analytical results. 

To identify screening-level COPCs, the maximum exposure point (the highest detected 

concentration) was compared with the USEPA Region 4 ecological screening values using the 

hazard quotient (HQ) method. Risk managers can use this method to determine the 

constituents in Shipyard Creek that do not pose unacceptable levels of risk to the environment. 

HQs for Shipyard Creek have been included in Table 3-2 and categorized in Table 3-3 based on 

constituent types (inorganic, SVOC, voe, pesticide, or PCB), the availability of an SV for 

• comparison, and whether its inclusion as a COPC is based on a detected concentration or 

detection limit. 

• 

4.0 CONCLUSIONS AND UNCERTAINTIES 

As soon as the additional information from the Navy is incorporated into the SLERA the 

conclusions and uncertainties section will be completed . 
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• • Table 3-1 • Shipyard Creek SLERA 
· Storm Water Effluent COPC Screening 

Frequency Range Sample 
of of Quantitation 

Detection Detections Limits CSOL) 

Location of Detections 
# # Min Max Maximum Screening Exceeding Screening Reference COPC COPC 

constituent det. analyzed Min Cl Max 0 Mean SQL SQL Detection Value fSVl sv HO concentration cateaorv Yes I No 

Aluminum 7 7 140 J 930 584.29 EFF068 NSV NA 3277.67 D No 

Antimonv 0 7 3.8 20 NSV NA 5.93 c No 

Arsenic 0 7 2.7 10 36 NA 6.88 c No 

Barium 7 7 7.6 l 100 33.80 EFF067 NSV NA 60.31 A Yes 

Bervllium 0 7 0.3 4 NSV NA 0.41 c No 

cadmium 1 7 0.61 J 0.61 J 0.94 0.5 5 EFF067 9.3 0 0,07 1.29 B, D No 

calcium 7 7 20000 70000 37571.43 EFF067 NSV NA 53455.56 A No* 

Chromium 6 7 1.5 J 3.3 J 2.06 0.7 0.7 EFF068 50 0 0.07 13 B,C No 

Cobalt 0 7 0.8 10 NSV NA 2 D No 

Copper 7 7 3.8 J 25 10.26 EFF068 2.9 7 8.62 41.98 A,D No 

Iron 7 7 510 1000 692.86 EFF068 NSV NA 4134.44 A,D No 

ead 5 7 2.5 J 7.5 3.86 2.2 s EFF068 8.5 0 0.88 33.63 B, D No 

Magnesium 7 7 2500 28000 11700.00 EFF063 NSV 7 NA 49255.56 A No* 

Manganese 7 7 16 140 52.43 EFF063 NSV 7 NA 74.52 A Yes 

Nickel 2 7 1.3 J 2.6 J 3.90 1.7 40 EFF068 8.3 0 0.31 5.14 B, D No 

Potassium 7 7 2300 13000 7300.00 EFF068 NSV NA 23678.89 D No 

Selenium 1 7 5.6 J 5.6 J 3.99 4.9 10 EFF064 71 0 0.08 NA B, D No 

Silver 0 7 1.4 10 0.23 0 NA 2.34 F No 

Sodium 7 7 14000 J 260000 116571.43 EFF067 NSV NA 395333.33 D No 

!Thallium 0 7 6.3 10 21.3 0 NA 5.77 c No 

rnn 0 7 4.1 so NSV NA NA c No 

~anadlum 7 7 2.2 J 5.4 J 3.50 EFF065 NSV NA 15.59 D No 

~inc 7 7 18 J 110 56.43 EFF065 86 2 1.28 307.83 A,D No 

IMercurv 0 7 0.1 0.1 0.025 0 NA NA c No 

4,4'-DDD 0 7 0.1 0.1 0.025 0 NA NA c No 

4,4'-DDE 0 7 0.1 0.1 0.14 0 NA NA c No 

4,4'-DDT 0 7 0 • .1. 0 • .1. 0.001 0 NA NA F Yes 

Aldrin 0 7 0.05 0.05 0.13 0 NA NA c No 

alpha-BHC 0 7 0.05 0.05 1400 0 NA NA c No 

alpha-Chlordane 0 7 o.os o.os 0.004 0 NA NA F Yes 

beta-BHC 0 7 0.05 0.05 NSV NA NA c No 

Chlordane (technical) 0 7 0.5 0.5 0.004 0 NA NA F Yes 

delta-BHC 0 7 0.05 0.05 NSV NA NA c No 

Oiek:lrin 0 7 0.1. 0.1. 0.0019 0 NA NA F Yes 

Endosulfan I 0 7 0.05 o.os 0.0087 0 NA NA F Yes 

Endosulfan II 0 7 0.1. O • .t. 0.0087 0 NA NA F Yes 

::ndosulfan sulfate 0 7 0.1 0.1 NSV NA NA c No 

Endrln 0 7 0.1 0.1 0.0023 0 NA NA c No 
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• 
Frequency Range 

of of 
Detection Detections 

# # 

Constituent det. analyzed Min Q Max (J 

Endrin aldehvde 0 7 

Endrin ketone 0 7 

oamma-BHC (Llndane) 0 7 
gamma-Chlordane 0 7 

Heotachlor 0 7 
Heptachlor epoxide 0 7 

Methoxvchlor 0 7 

Toxaphene 0 7 

Aroclor-1016 0 7 
Aroclor-1221 0 7 

Aroclor-1232 0 7 

Aroclor-1242 0 7 

Aroclor-1248 0 7 

Aroclor-1254 0 7 

Aroclor-1260 0 7 

1,2,+ Trichlorobenzene 0 7 

1,2-Dichlorobenzene 0 7 

1,3-Dichlorobenzene 0 7 

1,+Dlchlorobenzene 0 7 

2,2'-0xybls( 1-chloropropane)[bis(2-
Chlorolsopropyl)ether] 0 7 

2,4,5-Trichlorophenol 0 7 

2,4,6-Trichlorophenol 0 7 

2,4-Dichlorophenol 0 7 

2,4-Dimethvlphenol 0 7 

2,4-Dinitrophenol 0 7 

12,+Dlnitrotoluene 0 7 

12,6-Dlnitrotoluene 0 7 

~-Chloronaphthalene 0 7 

2-Chlorophenol 0 7 
2-Methvl-4,6-dlnitroohenol 0 7 

~-Methvlnaphthalene 0 7 

2-M .. u (o-Oesol) 0 7 

~-Nltroanfflne 0 7 
2-N:_ 0 7 

3&+M .. u , ~I (m&p-cresol) 0 7 

3,3'-Dlchlorobenzkllne 0 7 

T·3·1 
Shipyard Creek SLERA 

Storm Water Effluent COPC Screening 
Sample 

Quantitation 
Limits (SOL) 

Location of 
Min Max Maximum Screening 

Mean SQL SQL Detection Value {SY\ 

0.1 0.1 NSV 

0.1 0.1 NSV 

o.os o.os 0.016 
0.05 0.05 0.004 

0.05 0.05 0.0036 
0.05 0.05 0.0036 

o.s o.s NSV 

5 5 0.0002 

1 1 0.03 
2 2 0.03 

1 1 0.03 

1 1 0.03 

1 1 0.03 

1 1 0.03 

1 1 0.03 

10 10 4.S 

10 10 19.7 

10 10 28.5 

10 10 19.9 

10 10 NSV 

10 10 NSV 

10 10 NSV 

10 10 NSV 
10 10 NSV 

so so 48.5 

10 10 NSV 

10 10 NSV 

10 10 NSV 

10 10 NSV 
so so NSV 

10 10 NSV 

10 10 NSV 

so so NSV 
10 10 NSV 

10 10 NSV 
20 20 NSV 
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Detections 
Exceeding Screening Reference COPC COPC 

SY HO Concentration cateaorv Yes/ No 

NA NA c No 

NA NA c No 

0 NA NA c No 

0 NA NA F Yes 

0 NA NA F Yes 
0 NA NA F Yes 

NA NA c No 

0 NA NA F Yes 

0 NA NA F Yes 

0 NA NA F Yes 

0 NA NA F Yes 

0 NA NA F Yes 

0 NA NA F Yes 

0 NA NA F Yes 

0 NA NA F Yes 

0 NA NA c No 

0 NA NA c No 

0 NA NA c No 

0 NA NA c No 

NA NA c No 

NA NA c No 
NA NA c No 

NA NA c No 

NA NA c No 

NA NA c No 

NA NA c No 

NA NA c No 

NA NA c No 

NA NA c No 

NA NA c No 

NA NA c No 

NA NA c No 

NA NA c No 

NA NA c No 

NA NA c No 

NA NA c No 



• • • Table 3-1 
Shipyard Creek SLERA 

Storm Water Effluent COPC Screening 

Frequency Range Sample 
of of Quantitatlon 

Detection Detections Limitsf~Ll 

Location of Detections 
# # Min Max Maximum Screening Exceeding Screening Reference COPC COPC 

Constituent det. analyzed Min Q Max (l Mean SQL SQL Detection ValuefW'I sv HO Concentration Cateaorv Yes I No 

13-Nltroaniline 0 7 50 50 NSV NA NA c No 

14-Bromophenytphenvt ether 0 7 10 10 NSV NA NA c No 

14-Chloro-3 " enol 0 7 10 10 NSV NA NA c No 

14-Chloroaniline 0 7 zo .lO NSV NA NA c No 

4-Chlorophenvlphenyl ether 0 7 10 10 NSV NA NA c No 

14-Nitroaniline 0 7 50 50 NSV NA NA c No 

14-Nitrophenol 0 7 50 50 71.7 0 NA NA c No 

IAcenaphthene 0 7 10 10 9.7 0 NA NA c No 

IAcenaphthvtene 0 7 10 10 NSV NA NA c No 

~nthracene 0 7 10 10 NSV NA NA c No 

Benzo(a)anthracene 0 7 10 10 NSV NA NA c No 

Benzo( a )ovrene 0 7 10 10 NSV NA NA c No 

llenzo(b )fluoranthene 0 7 10 10 NSV NA NA c No 

Benzo<a,h i)perylene 0 7 10 10 NSV NA NA c No 

Benzo(k)fluoranthene 0 7 10 10 NSV NA NA c No 

bis(2-chloroethoxvlmethane 0 7 10 10 NSV NA NA c No 

bis(2-chloroethyl)ether 0 7 10 10 NSV NA NA c No 

bis(2-Ethythexvl)phthalate 0 7 10 10 NSV NA NA c No 

Butytben2111nhthalate 0 7 10 10 29.4 0 NA NA c No 

carbazole 0 7 10 10 NSV NA NA c No 

...... ~~ 0 7 10 10 NSV NA NA c No 

Dlbenzo(a,h)anthracene 0 7 10 10 NSV NA NA c No 

Dibenzofuran 0 7 10 10 NSV NA NA c No 

Diethylphthalate 0 7 10 10 75.9 0 NA NA c No 

Dimethylphthalate 0 7 10 10 580 0 NA NA c No 

Di-n-butvlphthalate 0 7 10 10 3.4 0 NA NA c No 

01-n-octvlphthalate 0 7 10 10 NSV NA NA c No 

Fluoranthene 0 7 10 10 1.6 0 NA NA c No 

Fluorene 0 7 10 10 NSV NA NA c No 

Hexachlorobenzene 0 7 10 10 NSV NA NA c No 

Hexachlorobutadiene 0 7 JO JO 0.32 0 NA NA F Yes 

Hexachlo tadlene 0 7 JO JO 0.07 0 NA NA F Yes 

Hexachloroethane 0 7 10 10 9.4 0 NA NA c No 

ndeno(1,2 3-cdlovrene 0 7 10 10 NSV NA NA c No 

lr50phorone 0 7 10 10 129 NA NA c No 

Naphthalene 0 7 10 10 23.5 0 NA NA c No 

l\lltrobenzene 0 7 10 10 66.8 0 NA NA c No 

ln-Nltrosodl-n-propylamine 0 7 10 10 NSV NA NA c No 
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Constituent 

~-Nitrosodlphenylamlne 

Pentachlorophenol 

Phenanthrene 
Phenol 

Pyrene 
Cyanide, Total 

Notes: 

NSV 
NA 

Italldzed numbers 
Contaminant Categories 

A 
B 
c 

D 

E 
F 
• 

T·3-1 
Shipyard Creek SLERA 

Storm Water Effluent COPC Screening 
Frequency Range Sample 

of of Quantltatlon 
Detection Detections Umits (SOL) 

Location of 
# # Min Max Maximum Screening 

det. analyzed Min I CJ Max Q Mean SQL SQL Detection Value CSVl 

0 7 10 10 33000 

1 7 14 J 14 J 23.43 50 50 EFF067 7.9 

0 7 10 10 NSV 

0 7 10 10 58 

0 7 10 10 NSV 
0 7 10 10 1 

Notes constituents for which no EPA Region 4 SV or site specific reference concentration is available. 

Notes that a screening HQ cannot be calculated (either no SV or constituent was not detected). 
Indicates U-flagged data that represent the sample quantitation limits (Dl) for each constituent. 

Max detect greater than EPA Region 4 SV and/or reference concentration. 
Max detect less than Region 4 SV. 

Detections 
Exceeding Screening 

sv HO 
0 NA 

1 1.77 

NA 

0 NA 

NA 
0 NA 

Constituent not detected and MDL Is either less than EPA Region 4 ESV and reference concentrations or no EPA Region 4 ESV is available. 
Further analysis provided In text of report. 
Max detect less than the reference concentration. 
Constituent detected but no EPA Region 4 SV available. 

Constituent not detected and MDL exceeds EPA Region 4 SV. Further analysis provided In text of report. 

• 
Reference COPC 

Concentration CaMllorv 

NA c 
NA A 

NA c 
NA c 
NA c 

16.33 c 

Notes a category 4 COPC, which is not being considered a COPC for this SLERA because it Is considered to be an essential nutrient and are part of the normal makeup of saltwater. 
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COPC 
Yes I No 

No 
Yes 

No 
No 

No 
No 



• ·3-2 • Shipyard Creek SLERA 
Sediment COPC Screening Table 

Frequency 
Range of Non· 

of Location of Screening #of Samples detects Rebllned for 
Parameter Detection Max Detect Maximum Cone. Value (SV) Max.HQ Exceeding SBV Min Max Refinement? Rationale Parameter 

~noraanics (ma/kg) lnoraanlcs (ma/kal 

~umlrum 48/48 34 300.0 SYCM016A01 NSV - - - - Yes c Alumlrum 

IAntimonv 9/48 6.9 009M001301 12 0.58 0 0.26 UJ 7.8U No B Antimonv 

IArseric 48148 22.7 SYCM001701 7.24 3.14 36 - - Yes A Arseric 

Barium 48/48 122.0 009M001401 NSV - - - - Yes c Barium 

Beryttlum 48148 1.5 SYCM001701 NSV - - - - Yes c BervlHum 
Cadmium 40/48 1.7 009M000801 1 1.70 4 0.7U 0.03 u Yes A Cadmium 

calcium 48148 220 000.0 009M000801 NSV - - - - Yes c Calcium 

thromlum 48/48 291.0 009M000401 52.3 S.56 21 - - Yes A Chromium 

Cobalt 48148 7.6 SYCM016A01 NSV - - - - Yes c Cobalt 

c""""'" 48148 228.0 009M000201 18.7 12.19 26 - - Yes A Cnn""' 

Iron 48148 66300.0 009M001401 NSV - - - - Yes c Iron 

Lead 44/48 150.0 196M000202 30.2 4.97 11 1.9U 10.1 u Yes A Lead 

Maoneslum 48148 12.300.0 SYCM000701 NSV - - - - Yes c Magnesium 

Manaanese 48148 838.0 SYCM002001 NSV - - - - Yes c Manaanese 

Mercurv 24/48 0.7 009M000401 0.13 S.31 17 0.02 u 0.17U Yes A Mercurv 

Nickel 48148 37.3 009M000401 lS.9 2.3S 23 - - Yes A Nickel 

Potassium 48148 4 390.0 SYCM001401 NSV - ~ - - Yes c Potassium 

Selenium 27/48 2.9 SYCM002001 NSV - - - - Yes c Selenium 

Sliver 7/48 1.4 SYCM002001 2 0.70 0 - - No B Sliver 

Sodium 48148 31400.0 SYCM002001 NSV - - - - Yes c Sodium 

Thalllum 6/48 3.3 SYCM001201 NSV - - - - Yes c Thallium 

Tin 10/33 129.0 196M000201 NSV - - - - Yes c Tin 
Monotutyltin 0/39 - - NSV - - 1.0U SO.OU Yes c Monobutyltin 

Olbutyltln 0/39 - - NSV - - 1.0U sou Yes c Dibutyltln 

!Trlbutyltln Or.IQ - - NSV - - 1.0 u sou Yes c Tributyltln 

rretratutyltin 0/24 - - NSV - - 1.0 u sou Yes c l etrabutyltin 

~anadlum 48148 83.9 SYCM001401 NSV - - - - Yes c Vanadium 

Zinc 48148 387.0 009M000401 124 3.12 - - - Yes A Zinc 

SVOC& lun/kal SVOCs lun/kgl 

1.2.+Trichlorobenzene 0/48 - - NSV - - 190U 18000 u Yes c 1,2.4-Trlchlorobenzene 

1 2-0lchlorobenzene 3/48 400.0 - NSV - - Yes c 1 2-0lchlorobenzene 

1 3-0lchlorobenzene 3/48 830.0 - NSV - - Yes c 1 3-0lchlorobenzene 

1 +Olchlorobenzene S/48 3 900.0 - NSV - - 190 u 18000 u Yes c 1 4-0lchlorobenzene 

2,t-oxvbl5'1·Chloro.v,.,.nel 0/48 - - NSV - - 190U 18000 u Yes c 2 2'-oxvbls{l-Chloronrnnonel 

2,4 S·Trichlorooh@nol 0/48 - - NSV - - 960U 91000 u Yes c 2 4 S·TrichloroDhenol 

2 4 6-Trichlorooh@nol 0/48 - - NSV - - 190U 18000 u Yes c 2 4 6-TrichloroDhenol 

2 +Olchloroohenol ·0/48 - - NSV - - 190U 18000 u Yes c 2 +Olchlornnlwonnl 

24-0lmelhvinhf!nol 0/48 - - NSV - - 190U 18000 u Yes c 2 4-0lm..thvl""""ol 

2.+0lnltr"""-1 0/48 - - NSV - - 190U 18000 u Yes c 2.+Dlnltrnnhenol 

2.+0lnltrotoluene 0/48 - - NSV - - 960U 91000U Yes c 2.+0lnllrotoluene 

2.6-Dlnltrotoluene 0/48 - - NSV - - 190U 18000 u Yes c 2 6-Dlnltrotoluene 

2-chlornnanhllWene 0/48 - - NSV - - 190U 18000 u Yes c 2-Chlornn.mhthalene 

~-ChloroDhenol 0/48 - - NSV - - 190U 18000 u Yes c 2-ChloroDhenol 

2-Melhvl-4 6-0lnltro<Jhenol 0/48 - - NSV - - 960 u 91000 u Yes c 2-Melhvl-4 6-0lnltmolienol 

~-Methvlnaphthalene 4/48 52.0 196M000101 20.23 2.S7 - 70U 3600U Yes A 2-Melhvlnaphthalene 
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• 
Frequency 

of Location of 
Parameter Detection Max Detect Maximum Cone. 

2·MethYIPhenol (o-Cresoll 0/<18 - -
2·NltroanHlne 0/<18 - -
2·Nltroohenol 0/<18 - -
3 3' ·Dlchlorobenzldlne 0/<18 - -
3-Nltroanillne 0/<18 - -
+Brom-~·- lether 0/<18 - -
4-Chloro-3-methYIPhenol 0/<18 - -
4-ChloroanMlne 0/<18 - -
14-Chlor""'-vlnluonvlether 0/48 - -
14-M..thvlohenol l....Cresol) 1/48 49.0 196M000102 

4-NltroanMlne 0/48 - -
4-Nltr""""'1nl 0/<18 - -
Acenachthene 1/<18 230.0 009M001401 

Acenachth"""'e 5/<18 94.0 196M000101 

Aniline 0/39 -
Anthracene 6/48 110.0 196M000201 

Benzldlne 0/15 -
Benzol a)anttncene 15/48 860.0 196M000101 

Benzo(a)pyrene 11148 1600.0 196M000101 

Benzo(b)fluoranthene 13/48 270.0 196M000102 

Benzol ~ h ile>ervlene 9/<18 780.0 196M000101 

Benzo(klfluoranthene 9/48 870.0 196M000101 

Benzolc acid 8/48 64.0 196M000101 

Benzvl alcohol 0/<18 - -
hki2-Chloroethoxvlmethane 0/48 - -
hki2-Chloroethvl"'fher 0/48 - -
hki2-Ethvlhexvllnhlhalate (BEHPl 6/<18 1600.0 SYCM000301 

Butvlbenzvlchthalate 1/<18 47.0 196M000103 

arbazole 0/24 - -
hrvsene 15/48 970.0 196M000101 

Olbenna hlanthracene 2/<18 80.0 196M000103 

Dlbenzofuran 1/48 140.0 009M001401 

Dlethvlchthatate 2/<18 1400.0 SYCM001401 

Dlmethvl ntt""late 0/<18 - -
D~n-h otvlnht""late 10/48 200.0 SYCMOOOBOl 

D~n-odvl ohthalate 1/<18 110.0 SYCM002101 

Auoranthene 22148 9500.0 009M000401 

Auorene 1/48 160.0 009M001401 

Hexachlorobenzene 0/<18 - -
Hexachlorobutaclene 0/48 - -
Hexachloroc 

. 
0/<18 - -

Hexachloroethane 0/<18 - -
~ndenol 1 2 3-cdlDYrene 8/<18 320.0 196M000101 

Jcnnhnrone 0/48 - -
Naohthalene 9/48 200.0 196M000101 

Nitrobenzene 0/48 - -
N·Nltrosod....thvbmlne 0/48 - -

Shipyard Creek SLERA 
Sediment COPC Screening Table 

Screening #ofSamples 
Value(SV) Max.HQ Exceedlna sav 

NSV - -
NSV - -
NSV - -
NSV - -
NSV - -
NSV - -
NSV - -
NSV - -
NSV - -
NSV - -
NSV - -
NSV - -
6.71 34.28 -
5.87 16.01 -
NSV - -
46.9 2.35 -
NSV - -
74.8 11.5 -
88.8 18.0 -
NSV - -
NSV - -
NSV - -
NSV - -
NSV - -
NSV - -
NSV - -
182 8.8 -
NSV - -
NSV - -
108 9.0 -
6.22 12.9 -
NSV - -
NSV - -
NSV - -
NSV - -
NSV - -
113 84.1 -
21.2 7.5 -
NSV - -
NSV - -
NSV - -
NSV - -
NSV - -
NSV - -
34.6 5.8 -
NSV - -
NSV - -
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Range of Non-
detects 

Min Max 

190 u 18000 u 
960U 91000 u 
190U 18000 u 
380U 36000 u 
960U 91000 u 
190U 18000 u 
190 u 18000 u 
190 u 18000 u 
190 u 18000 u 
190U 18000 u 
960W 91000 u 
960U 91000 u 
70U 3600U 

70U 3600 u 
190 u 18000 u 
70U 3600 u 

960 u 91000 u 
190 u 18000 u 

190U 18000 u 
190W 18000 u 
190 u 18000 u 
190W 18000 UJ 

810 u 91000 u 
190W 18000 u 
190 u 18000 u 
190W 18000 u 
190 u 18000 u 
190 u 18000 u 
400 u 1600U 

190 u 18000 u 
190U 18000 u 
190U 18000 u 
190U 18000 u 
190U 18000 u 
190U 18000 u 
190U 18000 u 
190UR lSOOU 

70U 3600U 

190U 18000 u 
190U 18000 u 
190U 18000 u 
190U 18000 u 
190U 18000 u 
190U 18000 u 
190U 18000 u 
190U 18000 u 
190W 18000 u 

• 
Retained for 
Refinement? Rationale Parameter 

Yes c 2-Methvlphenol (o-Cresol) 

Yes c 2-Nltroanillne 

Yes c 2-Nltroohenol 

Yes c 3 3' ·Dlchlorobenzidlne 

Yes c 3-Nltroanillne 

Yes c 4-Brom lether 

Yes c 4-Chloro-3-methvlphenol 

Yes c 4-Chloroaniline 

Yes c +ChlorOPhenvlPhenvlether 

Yes c 4-Meth'/iphenol (p.Cresoll 

Yes c 4-Nltroanillne 

Yes c 4-NitrOPhenol 

Yes A Acenachthene 

Yes A Acenachthvlene 

Yes c Aniline 

Yes A Anthracene 

Yes c Benzidine 

Yes A Benzol a lantlncene 

Yes A Benzolalnvrene 

Yes c Benzolblfluoranthene 

Yes c Benzo(g,h lle>ervlene 

Yes c Benzo(k)fluoranthene 

Yes c Benzolc acid 

Yes c Benzvl alcohol 

Yes c blsl2-Chloroethoxvlmethane 

Yes c bls(2-Chloroethvll<other 

Yes A blsl2-Ethvlhexvl\l'lhthalate (BEHPl 

Yes c Butvlben7vlnhthalate 

Yes c carbazole 

Yes A Chrvsene 

Yes A Oibenz( a h lanthracene 

Yes c Dlbenzofuran 

Yes c Dlethvlohthalate 

Yes c Dimethyl phthalate 

Yes c D~n-txJtvlohthalate 

Yes c D~n-octvl Phthalate 

Yes A Auoranthene 

Yes A Auorene 

Yes c Hexachlorobenzene 

Yes c Hexachlorobutaclene 

Yes c Hexachlorocvclonontadlene 

Yes c Hexachloroethane 

Yes c J..Aonntl 2 .._,.dlovrene 

Yes c Jcnnhnrone 

Yes A Nanhthalome 

Yes c Nitrobenzene 

Yes c N-Nltrosodmethvlamlne 



• Tf.·2 • Shipyard Creek SLERA 
Sediment COPC Screening Table 

Frequency Range of Nan-

of Location of Screening #of Samples detects Retained for 
Parameter Detection Max Detect Maximum Cane. Value (SV) Max.HQ Exceeding SBV Min Max Refinement? Rationale Parameter 

N-Nltroso-d~n-croovlamlne 0/<18 . . NSV - . 190W 18000 u Yes c N-Nltroso--dl-n-croovtamlne 

N·Nltrosod~•lamlne 0/'48 . - NSV - - 190W 18000 u Yes c N·Nltrosodchenviamlne 

Penl:achloroohenol 0/'48 - - NSV - - 190U 18000 u Yes c Penl:achloroohenol 

Phenanthrene 12/48 170.0 SYCM002001 86.7 2.0 - 190U 18000 u Yes A Phenanthrene 

Phenol 0/'48 - - NSV - - 190W 18000 u Yes c Phenol 
'Pvrene 18/48 6 'IOO.O 009M000401 153 41.83 - 180 UR 1600U Yes A IPvrene 

Total PAHs 22/48 78900.0 009M000401 1684 46.85 - - Yes A Total PAHs 

Pesticldes/PCBs lun/ kal Pesticides/ PCB• Cua/kal 

4.4'-DDD 6/'48 91.0 009M000501 3.3 27.58 4U 72U Yes A 44'-DDD 
4.4'-DDE 12/48 150.0 009M000501 3.3 45.45 - 2U 72U Yes A 4 4'-DDE 
4.4'-DDT 8/'48 140.0 009M000501 3.3 42.42 4U 72U Yes A 44'-DDT 

Aldrin 2/'48 18.0 009M000401 NSV - - 2W 38U Yes c Aldrin 

al"""-BHC 0/'48 - - NSV - - 2U 38U Yes c alDha-BHC 
~•nh...rhlordane 3/'48 29.0 009M001S01 1.7 17.06 3 2U 38U Yes c alpha-Chlordane 

beta·BHC 1/'48 7.0 009M000201 NSV - - 2U 38U Yes c beta-BHC 

hlordane 0124 . . 1.7 - - 40.1 u 160 u Yes c Chlordane 

delta-BHC 0/'48 - - NSV - - 2U 38U Yes c delta-BHC 

Dleldrin 0/'48 - - 3.3 . - 2U 70U Yes c Dleldrin 

Endosulfan I 0/'48 - - NSV - - 2U 38U Yes c EndOS1Jlfan I 

EndOS1Jlfan II 0/'48 - - NSV - - 4U 72U Yes c EndOSIJlfan II 

EndOS1Jlfan sulfate 0/'48 - - NSV - - 4U 72U Yes c EndOSIJlfan sulfate 

Endrln 0/'48 - - 3.3 - - 2U 72U Yes D Endrln 

Endrin aldehyde 0/48 - - 3.3 - - 2U 72U Yes D Endrin aldehyde 

Endrin ketone 0/'48 - - 3.3 - - 4U 72U Yes D Endrin ketone 

laamma-BHC (Undane) 0/'48 - - 3.3 - - 2W 38U Yes D laamma-BHC CLindanel 

loamma-Chiordane 3/'48 26.0 009M001S01 1.7 15.3 2 2U 38U Yes A laamma-chlordane 

HMllll'hior 0/'48 . - NSV - - 2U 38U Yes c H@Dlachior 

H..m.chklr .-Ide 0/'48 - - NSV . - 2U 38U Yes c Hl!!lb!chior eooxlde 

M..thrntvchlor 0/'48 - - NSV - - 20U 380U Yes c Methoxvchlor 

troxacnene 0/'48 - . NSV - - BOU 2400 u Yes c Toxa!lhene 

Arndor-1016 0/'48 - - 33 - - 20U 200 u Yes D Arodor-1016 

Arndor-1221 0/'48 - - 67 - - 20U 325 u Yes 0 Arodor-1221 

Amtior-1232 0/'48 - - 33 - - 20U 200U Yes D Arodor-1232 

Arodor-U42 0/'48 - - 33 - - 20U 200U Yes 0 Arodor-1242 

Amdor-1248 2/'48 3 000.0 009M000401 33 90.91 - 20U 200U Yes A Arodor-1248 

Arodor-1254 4/'48 690.0 009M000401 33 20.91 - 20U 160U Yes A Arodor-1254 

Arntior-1260 10/48 890.0 009M001501 33 26.97 - 20U 160U Yes A Arodor· 1260 

Total PCBs 38/48 4 860.0 009M000401 33 147.27 - - - Yes A rTotal PCl!s 

VOAs lun/kal VOAs '"" lkal 

1 11-Trichloroethane 0/48 - - NSV - - 6U 42U Yes c 1 1 l·Trichloroethane 

11 ' '·Tetrachloroethane 0/48 - - NSV - 6U 42U Yes c 112.2-Tetrachloroethane 

1 1 2·Trichloroethane 0/'48 - - NSV - - 6U 42U Yes c 1 1 2-Trichioroethane 

1 1-Dichloroethane 0/'48 - - NSV - 6U 42U Yes c 1,1-0lchloroelhane 

11-Dichloroelhene 0/48 - - NSV - - 6U 42U Yes c 11-Dlchloroel!iene 

1 2-0lchloroethane 0/48 - - NSV - - 6U 42U Yes c 1.2-0lchloroethane 
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• T·3·2 • Shipyard Creek SLERA 
Sediment COPC Screening Table 

Frequency Range of Non• 
detects of Location of screening #ofSamples Retained for 

Parameter Detection Max Detect Maximum Cone. Value (SV) Max.HQ Exceeding SBV Min Max Refinement? Rationale Parameter 

1 2-Dlchloroethene (total) 0/48 - - NSV - 6U 21 u Yes c 1 2-Dlchloroethene ltotall 

1 2-Dlchlormropane 0/48 - - NSV - 6U 42U Yes c 1 2-Dlchloropropane 

2-Bltanone IMEKl 14/48 96.0 SYCM016A01 NSV - - 10 u 110 UJ Yes c 2-Bltanone CMEK) 

2-Hexanone 0/48 - - NSV - 6U 42U Yes c 2-Hexanone 

4-M.tt.v~2-Pentanone IMIBKl 0/48 - - NSV - lOU uou Yes c 4-Methvl-2-Pentanone (MIBKJ 

Acetone 12148 1 500.0 SYCM002101 NSV - - lOU 390U Yes c Acetone 

Benzene 0/48 . . NSV - 6U 42U Yes c Benzene 

Bromodichloromethane 0/48 - - NSV - 6U 42U Yes c Bromodichloromethane 

Bromoform 0/48 - - NSV - - 6U 42U Yes c Bromoform 

Bromomethane 0/48 - . NSV . 6U 42U Yes c Bromomethane 

!carbon dsulflde 27/48 150.0 009M000301 NSV - - 6U 42U Yes c Carbon dsulflde 

k:arbon tetrachloride 0/48 - . NSV - 6U 42U Yes c Carbon tetrachloride 

Chlorobenzene 4/48 10 000.0 196M000202 NSV - 6U 42U Yes c Chlorobenzene 

hloroethane 0/48 - - NSV - 6U 42U Yes c Chloroethane 

Chloroform 0/48 - - NSV - 6U 42U Yes c Chloroform 

hloromethane 0/48 . - NSV - 6U 42U Yes c Chloromethane 

ls-1 3-Dlchloroprooene 0148 - - NSV - 6U 42U Yes c cls· 1 3-Dlchloroorooene 

Dlbromochloromethane 0/48 - - NSV - 6U 42U Yes c Dlbromochloromethane 

Ethyibenzene 0/48 - - NSV - 6U 42U Yes c Ethvlbenzene 

Methylene chloride 1/48 72.0 009M001401 NSV - 6U 69U Yes c Meth....,,, chloride 

Stvrene 0/48 - - NSV - 6U 42U Yes c Stvrene 

T etrachloroethene 0/48 - - NSV - 6U 42U Yes c IT etrachloroethene 

Tetrahvdrofuran 0/48 - - NSV - 29U uou Yes c Tetrahvdrofuran 

Toluene 1/48 4.7 009M000701 NSV - . 6U 42U Yes c Toluene 

trans-1 3-Dlchloroorocene 0/48 - - NSV - 6U 42U Yes c trans-1 3-Dk:hloro,.,,..,._,.. 

Trtchloroethene 0/48 - - NSV - 6U 42U Yes c Trichloroethene 

Trtchlorofluoromethane 0/48 - . NSV - 6U 21 u Yes c Trtchlorofluoromethane 
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• 
Mnvl acetate 

Mnvi chloride 
Dcviene (Total) 

Notes: 

Parameter 

NSV 
SV 

Rationale for retilnlng COPCs 
A 
B 
c 
D 

T .. ·2 
Shipyard Creek SLERA 

Sediment COPC Screening Table 

Frequency Range of Non-

of Location of Screening #of Samples detecls Retained for 
Detection Max Detect Maximum Cone. ValuelSVl Max.HO Exceedina SBV Hin Max Refinement? Rationale 

0/48 - - NSV - 10 u 83U Yes 

0/48 - - NSV - - 6U 42U Yes 

0/48 - - NSV - 6U 42U Yes 

No screening value avallable. 
Screening Value. Sediment screening values for this SLERA were tiken from: 
USEPA. 2001. Supplementil Guidance to RAGS: Region 4 Bulletins, Ecologlcal Risk Assessment Orig Ina Uy published In November 1995. 
Website version updated November 30, 2001: http:/fwww.epa.gov/reglon4/Wastl!/ots/ecobul.hbn 
Indicates that this column Is not appllcable to this contimlnant 

Maximum detected concentration Is greater than Region 4 SV. 
Maximum detected concentration Is less than Region 1 sv. 
No EPA screening value available for comparison. 
Minimum detection limit Is greater than the screening vaue. 
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c 
c 
c 

• 
Parameter 

Vlnvi acetate 

IVlnvl chloride 

xvi-. CTotall 



• 

• 

• 

Table 3-3 
Shipyard Creek SLERA 

Sediment COPC Summary Table 
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SAMPLE ID UNITS RESULT 

SYCM000101 MG/KG 
SYCM000101 MG/KG 22.90 
SYCM000101 MG/KG 0.07 

Shipyard Creek 
Sediment Mean ERM Quotients 

Copper (Cu) 
Lead (Pb) 

34.00 

U Mercury (Hg) 

!Sr~~G~~~N~ - ·- \W~,_.....,;. _ • . - :-;..,.;.; . - .-A-~,,;, . ,/ ~ . ~'., ;;. .-. • 

SYCM000101 MG/KG 0.36 u Silver (Ag} 1.00 
SYCM000101 MG/KG 115.00 Zinc (Zn) 150.00 
SYCM000101 UG/KG 7.69 u 4,4'-DDE 2.20 
SYCM000101 UG/KG 7.69 u 4,4'-DDT 1.58 
SYCM000101 UG/KG 308.70 u Total PCBs 22.70 
SYCM000101 UG/KG 790.00 u 2-Methylnaphthalene 70.00 

SYCM000101 UG/KG 790.00 u Acenaphthene 16.00 

SYCM000101 UG/KG 790.00 u Acenaphthylene 44.00 

SYCM000101 UG/KG 790.00 u Anthracene 85.30 
SYCM000101 UG/KG 790.00 u Benzo(a)anthracene 261.00 
SYCM000101 UG/KG 790.00 u Benzo(a)pyrene 430.00 
SYCM000101 UG/ KG 790.00 u Chrysene 384.00 
SYCM000101 UG/KG 790.00 u Dibenz(a,h)anthracene 63.40 
SYCM000101 UG/KG 790.00 u Fluoranthene 600.00 
SYCM000101 UG/KG 790.00 u Fluorene 19.00 
SYCM000101 UG/KG 790.00 u Naphthalene 160.00 
SYCM000101 UG/KG 790.00 u Phenanthrene 240.00 
SYCM000101 UGLKG 790.00 u !:1rene 665.00 

ERM Quotient Sum 
SYCM000101 Mean ERM Quotient 
SYCM000101 Mean ERM Quotient without ND 

rt~ . · .. ·.. ,,;;llfll!iflI&l:&• . t :M~ '>.-.,-r\'I;_~., -,_ "'~ . ,. "'" .. " , ;<& ""~ 

SYCM000201 MG/KG 0.77 J Cadmium (Cd) 1.20 
E'~~]ii'""t4ll~~~ " . ''""<\~·\lWr"'*'~~~ 2Yb 2Q.l:· . . ,@jt>~.,3~ f Chr91J:!IUm1(€t ·'"" '<h: ' ·" " ""8 "'• '_.,- .. """"""-'"'--- "-Wi:. - -,;;.,. ' 
SYCM000201 MG/KG 18.60 Copper (Cu) 34.00 

MG/KG 18.00 Lead (Pb) 46.70 
MG/KG 0.06 0.15 

'' c;~~ °', .>M , '='-'-'"'_ r 20.~ 

MG/KG 0.44 Silver (Ag) 1.00 
SYCM000201 MG/KG 89.30 Zinc (Zn) 150.00 
SYCM000201 UG/KG 7.38 u 4,4'-DDE 2.20 
SYCM000201 UG/KG 7.38 u 4,4'-DDT 1.58 
SYCM000201 UG/KG 296.40 u Total PCBs 22.70 
SYCM000201 UG/KG 730.00 u 2-Methylnaphthalene 70.00 

SYCM000201 UG/KG 730.00 u Acenaphthene 16.00 

SYCM000201 UG/KG 730.00 u Acenaphthylene 44.00 
SYCM000201 UG/KG 730.00 u Anthracene 85.30 
SYCM000201 UG/KG 730.00 u Benzo(a)anthracene 261.00 
SYCM000201 UG/KG 730.00 u Benzo(a)pyrene 430.00 
SYCM000201 UG/KG 730.00 u Chrysene 384.00 
SYCM000201 UG/KG 730.00 u Dibenz( a,h )anthracene 63.40 
SYCM000201 UG/KG 730.00 u Fluoranthene 600.00 
SYCM000201 UG/KG 730.00 u Fluorene 19.00 

SYCM000201 UG/KG 730.00 u Naphthalene 160.00 
SYCM000201 UG/KG 730.00 u Phenanthrene 240.00 
SYCM000201 UG[ KG 730.00 u ~rene 665 .00 

ERM Quotient Sum 
SYCM000201 Mean ERM Quotient 
SYCM000201 Mean ERM Quotient without ND 

270.00 0.07 
218.00 0.11 

3.70 0.10 
410.00 0.28 
27.00 0.28 
46.10 0.17 
180.00 1.72 
670.00 1.18 

500.00 1.58 

640.00 1.23 

1100.00 0.72 
1600.00 0.49 

1600.00 0.49 
2800.00 0.28 
260.00 3.04 
5100.00 0.15 
540.00 1.46 
2100.00 0.38 

1500.00 0.53 
2600.00 0.30 

15.85 

0.63 
0.07 

0.08 

270.00 
218.00 0.08 
0.71 0.08 

l '""""~""-~ti'"~ 51.60§>-- ~t;;$"" ~~~ > ' - - -~ 
3.70 0.12 

410.00 0.22 
27.00 0.27 
46.10 0.16 
180.00 1.65 
670.00 1.09 
500.00 1.46 

640.00 1.14 

1100.00 0.66 
1600.00 0.46 
1600.00 0.46 
2800.00 0.26 
260.00 2.81 

5100.00 0.14 

540.00 1.35 
2100.00 0.35 

1500.00 0.49 
2600.00 0.28 

14.62 
0.58 
0.06 



Shipyard Creek 
Sediment Mean ERM Quotients 

SAMPLE ID 
REDDPlii!~;-.,~:. 7£ .. .o; ~-~§~~wj • mt:~· ~ .,.,_,.,..,~ v-~ 

SYCM000301 MG/KG 0.97 J Cadmium (Cd) 1.20 0.10 

SYCM000301 MG/KG 53.70 Chromium (Cr) 81.00 0.15 

SYCM000301 14.00 Copper(Cu) 34.00 270.00 0.05 

SYCM000301 11.50 Lead (Pb) 46 70 218.00 0.05 

SYCM000301 0.08 u Mercury (Hg) 0.15 0.71 

~i11~ ~>~J.i ·11ir~~at.alllm ""' ~ .. ~et -1' . ~~~' .-.~ ii£' ·Sllt® ' · • ~ 
SYCM000301 MG/KG 0.49 Silver (Ag) 1.00 3.70 

SYCM000301 MG/KG 67.00 Zinc (Zn) 150.00 410.00 

SYCM000301 UG/KG 8.03 u 4,4'-DDE 2.20 27.00 

SYCM000301 UG/KG 8.03 u 4,4'-DDT 1.58 46.10 0.17 

SYCM000301 UG/KG 322.40 u Total PCBs 22.70 180.00 1.79 

SYCM000301 UG/KG 800.00 u 2-Methylnaphthalene 70.00 670.00 1.19 

SYCM000301 UG/KG 800.00 u Acenaphthene 16.00 500.00 1.60 

SYCM000301 UG/KG 800.00 u Acenaphthylene 44.00 640.00 1.25 

SYCM000301 UG/KG 800.00 u Anthracene 85.30 1100.00 0.73 

SYCM000301 UG/KG 800.00 u Benzo(a)anthracene 261.00 1600.00 0.50 

SYCM000301 UG/KG 800.00 u Benzo(a)pyrene 430.00 1600.00 0.50 

SYCM000301 UG/KG 800.00 u Chrysene 384.00 2800.00 0.29 

SYCM000301 UG/KG 800.00 u Dibenz(a,h)anthracene 63.40 260.00 3.08 

SYCM000301 UG/KG 800.00 u Fluoranthene 600.00 5100.00 0.16 

SYCM000301 UG/KG 800.00 u Fluorene 19.00 540.00 1.48 

SYCM000301 UG/KG 800.00 u Naphthalene 160.00 2100.00 0.38 

SYCM000301 UG/KG 800.00 u Phenanthrene 240.00 1500.00 0.53 

SYCM000301 UGLKG 800.00 u i:'.:irene 665.00 2600.00 0.31 

ERM Quotient Sum 15.62 

SYCM000301 Mean ERM Quotient 0.62 
SYCM000301 Mean ERM Quotient without ND 0.05 

ft~~l~~'lalflzmw•"' ··· ·~·,.~l . / . ·l>P ··· -.,_ ;I;~.¥. ~- · .10>1.t:fizf} ri~ ,{t~ 
SYCM000401 MG/KG 0.66 J Cadmium (Cd) 1.20 9.60 0.07 • SYCM000401 MG/KG 79.40 Chromium (Cr) 81.00 370.00 0.21 

SYCM000401 MG/KG 10.70 Copper (Cu) 34.00 270.00 0.04 

10.90 Lead (Pb) 46.70 218.00 0.05 

0.07 

SYCM000401 MG/KG 0.38 Silver (Ag) 1.00 0.10 

SYCM000401 MG/KG 67.50 Zinc (Zn) 150.00 410.00 0.16 

SYCM000401 UG/KG 5.37 u 4,4'-DDE 2.20 27.00 0.20 

SYCM000401 UG/KG 5.37 u 4,4'-DDT 1.58 46.10 0.12 

SYCM000401 UG/KG 215.60 u Total PCBs 22.70 180.00 1.20 

SYCM000401 UG/KG 530.00 u 2-Methylnaphthalene 70.00 670.00 0.79 

SYCM000401 UG/KG 530.00 u Acenaphthene 16.00 500.00 1.06 

SYCM000401 UG/KG 530.00 u Acenaphthylene 44.00 640.00 0.83 

SYCM000401 UG/KG 530.00 u Anthracene 85.30 1100.00 0.48 

SYCM000401 UG/KG 530.00 u Benzo( a )anthracene 261.00 1600.00 0.33 

SYCM000401 UG/KG 530.00 u Benzo( a )pyrene 430.00 1600.00 0.33 

SYCM000401 UG/KG 530.00 u Chrysene 384.00 2800.00 0.19 

SYCM000401 UG/KG 530.00 u D1benz(a,h)anthracene 63.40 260.00 2.04 

SYCM000401 UG/KG 530.00 u Fluoranthene 600.00 5100.00 0.10 

SYCM000401 UG/KG 530.00 u Fluorene 19.00 540.00 0.98 

SYCM000401 UG/KG 530.00 u Naphthalene 160.00 2100.00 0.25 

SYCM000401 UG/KG 530.00 u Phenanthrene 240.00 1500.00 0.35 

SYCM000401 UGLKG 530.00 u i:'.:irene 665.00 2600.00 0.20 

ERM Quotient Sum 10.73 

SYCM000401 Mean ERM Quotient 0.43 
SYCM000401 Mean ERM Quotient without ND 0.05 

• 
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Shipyard Creek 
Sediment Mean ERM Quotients 

SAMPLE ID UNITS • ~~?· :··· , , ~~ --
SYCMOOOSOl MG/KG 0.80 cadmium (Cd} 9.60 0.08 
sYCMOOOSOl MG/KG 63.40 Chromium (Cr) 370.00 0.17 
SYCMOOOSOl MG/KG 11.90 Copper (Cu) 34.00 270.00 0.04 

SYCMDDD5Dl MG/KG 10.00 i..ead (Pb) 46.70 218.00 D.D5 
Mercury (Hg) 0.15 0.71 0.08 

- -"'"B1D&'llii ~"15i~~'O~'\! __ J ' t!ilri 7 j ' - - ~ - - - . - §~· ""'··· ...... ,.;_.. 

SYCM000501 MG/KG D.29 u Silver (Ag} 1.00 3.7D 0.08 

SYCMODOSOl MG/ KG 56.50 Zinc (Zn) 150.00 410.00 0.14 

SYCMOOOSDl UG/KG 6.33 u 4,4'-DDE 2.20 27.00 0.23 

SYCMOOOSOl UG/ KG 6.33 u 4,4'-DDT 1.58 46.10 0.14 

SYCM000501 UG/ KG 254.40 u Total PCBs 22.70 180.00 1.41 

SYCM000501 UG/KG 630.00 u 2-Methylnaphthalene 70.00 670.00 0.94 

SYCMOODSDl UG/KG 630.00 u Acenaphthene 16.00 SOD.OD 1.26 
SYCMOOOSOl UG/KG 630.00 u Acenaphthylene 44.00 640.00 0.98 

SYCMDOOSOl UG/KG 630.00 u Anthracene 85.30 1100.00 0.57 
SYCM000501 UG/KG 630.00 u Benzo(a)anthracene 261.00 1600.00 0.39 
SYCMOD0501 UG/KG 630.00 u Benzo( a )pyrene 430.00 1600.00 0.39 
SYCM000501 UG/KG 630.00 u Chrysene 384.00 2800.DO 0.23 

SYCM000501 UG/KG 630.00 u Dibenz(a,h )anthracene 63.40 26D.DO 2.42 

SYCM000501 UG/KG 630.0D u Fluoranthene 600.00 5100.DO D.12 

SYCM000501 UG/KG 63D.OO u Fluorene 19.00 540.00 1.17 
SYCM000501 UG/KG 63D.OO u Naphthalene 160.00 2100.00 0.30 

SYCMOOOSOl UG/KG 630.00 u Phenanthrene 240.00 1500.00 0.42 

SYCM000501 UG/KG 630.00 u Pyrene 665.00 2600.00 0.24 

ERM Quotient Sum 12.49 

SYCM000501 Mean ERM Quotient a.so 
SYCM000501 Mean ERM Quotient without ND 0.04 

w:mn:'"'"_"""_"! 
~Z!S ,,Ji."" .A~~.(~) ~-

SYCM000601 MG/KG 0.64 cadmium (Cd) 1.20 9.60 • SYCM000601 MG/KG 50.00 Chromium (Cr) 81.00 370.00 0.14 
SYCM000601 MG/KG 13.50 Copper (Cu) 34.00 270.00 0.05 
SYCM000601 3.80 Lead (Pb) 46.70 0.02 

SYCM000601 U Mercury (Hg) 0.15 0.07 
.~._..g·-~ ~~l<Wl · , ~* · · · · . ...... alt · 

SYCM000601 u Silver {Ag) 1.00 0.06 
SYCM000601 41.40 Zinc (Zn) 150.00 410.00 0.10 
SYCM000601 4.73 u 4,4'-DDE 2.20 27.00 0.18 

SYCM000601 4.73 u 4,4'-DDT 1.58 46.10 0.10 

SYCM000601 UG/KG 189.90 u Total PCBs 22.70 180.00 1.06 
SYCM000601 UG/KG 470.00 UJ 2-Methylnaphthalene 70.00 670.00 0.70 
SYCM000601 UG/KG 470.00 UJ Acenaphthene 16.00 500.00 0.94 

SYCM000601 UG/KG 470.00 UJ Acenaphthylene 44.00 640.00 0.73 
SYCM000601 UG/KG 470.00 UJ Anthracene 85.30 1100.00 0.43 
SYCM000601 UG/KG 470.00 UJ Benzo(a)anthracene 261.00 1600.00 0.29 
SYCM000601 UG/KG 470.00 UJ Benzo(a)pyrene 430.00 1600.00 0.29 

SYCM000601 UG/KG 470.00 UJ Chrysene 384.00 2800.00 0.17 

SYCM000601 UG/KG 470.00 UJ Dibenz( a,h )anthracene 63.40 260.00 1.81 

SYCM000601 UG/ KG 470.00 UJ Fluoranthene 600.00 5100.00 0.09 

SYCM000601 UG/ KG 470.00 UJ Fluorene 19.00 540.00 0.87 
SYCM000601 UG/ KG 470.00 UJ Naphthalene 160.00 2100.00 0.22 
SYCM000601 UG/KG 470.00 UJ Phenanthrene 240.00 1500.00 0.31 
SYCM000601 UG/KG 470.00 UJ Pyrene 665.00 2600.00 0.18 

ERM Quotient Sum 9.41 
SYCM000601 Mean ERM Quotient 0.38 
SYCM000601 Mean ERM Quotient without ND 0.04 
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Shipyard Creek 
Sediment Mean ERM Quotients 

SAMPLE ID UNITS RESULT ERM ERM QUOTIENT 

• !1115\J7oiB1111.lg~::lliti® . ;i!Q~ ,0,1if . Wi~ 
- ~ca 

SYCM000701 MG/KG 0.68 Cadmium (Cd) 9.60 0.07 
SYCM000701 MG/KG 76.50 Chromium (Cr) 81.00 370.00 0.21 
SYCM000701 MG/KG 23.40 Copper (Cu) 34.00 270.00 0.09 
SYCM000701 MG/KG 23.00 Lead (Pb) 46.70 218.00 0.11 
SYCM000701 MG/KG 0.08 u Mercury (Hg) 0.11 

·~1JilJMW~----grlf'l:IJ'.~ffe'.ii!0':'®1Ni~7{Ni) ,&,47 ·" "' '¥ • 
,w., ;»,_*"""'""""v"' - . -~N ,... .,, ' ' M~,4TI4'A~.£~<if*""'c,&Zk.,~.;-c'.·;-.. , .. ;; .. , ... V-. _. __ ,_ . ~ 
SYCM000701 MG/KG 0.38 u Silver (Ag) 1.00 3.70 0.10 

SYCM000701 MG/KG 76.40 Zinc (Zn) 150.00 410.00 0.19 
SYCM000701 UG/KG 8.63 u 4,4'-DDE 2.20 27.00 0.32 
SYCM000701 UG/KG 8.63 u 4,4'-DDT 1.58 46.10 0.19 
SYCM000701 UG/KG 346.40 u Total PCBs 22.70 180.00 1.92 
SYCM000701 UG/KG 870.00 u 2-Methylnaphthalene 70.00 670.00 1.30 

SYCM000701 UG/KG 870.00 u Acenaphthene 16.00 500.00 1.74 

SYCM000701 UG/KG 870.00 u Acenaphthylene 44.00 640.00 1.36 

SYCM000701 UG/KG 870.00 u Anthracene 85.30 1100.00 0.79 

SYCM000701 UG/KG 110.00 8enzo( a )anthracene 261.00 1600.00 0.07 

SYCM000701 UG/KG 870.00 u Benzo(a)pyrene 430.00 1600.00 0.54 

SYCM000701 UG/KG 170.00 J Chrysene 384.00 2800.00 0.06 
SYCM000701 UG/KG 870.00 u Dibenz(a,h)anthracene 63.40 260.00 3.35 

SYCM000701 UG/KG 99.00 J Fluoranthene 600.00 5100.00 0.02 

SYCM000701 UG/KG 870.00 u Fluorene 19.00 540.00 1.61 

SYCM000701 UG/KG 870.00 u Naphthalene 160.00 2100.00 0.41 

SYCM000701 UG/KG 870.00 u Phenanthrene 240.00 1500.00 0.58 

SYCM000701 UG/KG 100.00 ~rene 665.00 2600.00 0.04 

ERM Quotient Sum 15.83 

SYCM000701 Mean ERM Quotient 0.63 
SYCM000701 Mean ERM Quotient without ND 0,96 

"21:~0· 
0.84 . J 

• SYCM000801 MG/KG 63.20 Chromium (Cr) 81.00 370.00 0.17 

SYCM000801 MG/KG 20.80 Copper (Cu) 34.00 270.00 0.08 

SYCM000801 MG/KG 27.70 J Lead (Pb) 46.70 218.00 0.13 
SYCM000801 MG/KG 0.17 u Mercury (Hg) 0.15 0.71 0.24 

SYCM000801 MG/KG 13.70 J Nickel (Ni) 20.90 51.60 0.27 

SYCM000801 MG/KG 2.50 u Silver (Ag) 1.00 3.70 0.68 

SYCM000801 MG/KG 99.30 Zinc (Zn) 150.00 410.00 0.24 

SYCM000801 UG/KG 16.00 u 4,4'-DDE 2.20 27.00 0.59 

SYCM000801 UG/KG 16.00 u 4,4'-DDT 1.58 46.10 0.35 

SYCM000801 UG/KG 642.50 u Total PCBs 22.70 180.00 3.57 

SYCM000801 UG/KG 1600.00 u 2-Methylnaphthalene 70.00 670.00 2.39 

SYCM000801 UG/KG 1600.00 u Acenaphthene 16.00 500.00 3.20 

SYCM000801 UG/KG 1600.00 u Acenaphthylene 44.00 640.00 2.50 

SYCM000801 UG/KG 1600.00 u Anthracene 85.30 1100.00 1.45 

SYCM000801 UG/KG 1600.00 u Benzo(a)anthracene 261.00 1600.00 1.00 

SYCM000801 UG/KG 1600.00 u Benzo( a )pyrene 430.00 1600.00 1.00 

SYCM000801 UG/KG 1600.00 u Chrysene 384.00 2800.00 0.57 

SYCMOOOBOl UG/KG 1600.00 u Dibenz(a,h)anthracene 63.40 260.00 6.15 

SYCM000801 UG/KG 210.00 J Fluoranthene 600.00 5100.00 0.04 

SYCM000801 UG/KG 1600.00 u Fluorene 19.00 540.00 2.96 

SYCM000801 UG/KG 1600.00 u Naphthalene 160.00 2100.00 0.76 

SYCM000801 UG/KG 1600.00 u Phenanthrene 240.00 1500.00 1.07 

SYCM000801 UG/ KG 1600.00 u ~rene 665.00 2600.00 0.62 

ERM Quotient Sum 30.42 

SYCMOOOBOl Mean ERM Quotient 1.22 
SYCM000801 Mean ERM Quotient without ND 0.05 
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Shipyard Creek 
Sediment Mean ERM Quotients 

SAMPLE ID ERM UOTIENT • i>:w 

~ ft kl§ 

SYCM000901 MG/KG Cadmium (Cd) 1.20 9.60 

SYCM000901 MG/KG Chromium (Cr) 81.00 370.00 

§Yi ~Cll1-1mr'wr~ivm;1E0m01·~ A ·x:; .~ .. ,.' ,~ .. l Zt "·- '. ~;,'.--,,~ %'- .·~<i,.i~_-_:,~~4,L~·~, .. ,Jli4i 
SYCM000901 28.10 Lead (Pb) 46.70 218.00 0.13 

SYCM000901 0.07 u Mercury (Hg) 0.15 0.71 0.10 
SYCM000901 MG/KG 10.20 J Nickel (Ni) 20.90 51.60 0.20 
SYCM000901 MG/KG 0.91 u Silver (Ag) 1.00 3.70 0.25 
SYCM000901 MG/KG 94.90 J Zinc (Zn) 150.00 410.00 0.23 

SYCM000901 UG/KG 6.56 u 4,4'-DDE 2.20 27.00 0.24 

SYCM000901 UG/KG 6.56 u 4,4'-DDT 1.58 46. 10 0.14 

SYCM000901 UG/KG 263.30 u Total PCBs 22.70 180.00 1.46 

SYCM000901 UG/KG 660.00 u 2-Methylnaphthalene 70.00 670.00 0.99 

SYCM000901 UG/KG 660.00 u Acenaphthene 16.00 500.00 1.32 

SYCM000901 UG/KG 660.00 u Acenaphthylene 44.00 640.00 1.03 

SYCM000901 UG/KG 660.00 u Anthracene 85.30 1100.00 0.60 

SYCM000901 UG/KG 100.00 Benzo( a )anthracene 261.00 1600.00 0.06 

SYCM000901 UG/KG 110.00 Benzo(a)pyrene 430.00 1600.00 0.07 

SYCM000901 UG/KG 120.00 Chrysene 384.00 2800.00 0.04 

SYCM000901 UG/KG 660.00 u Dibenz( a,h )anthracene 63.40 260.00 2.54 

SYCM000901 UG/KG 190.00 J Fluoranthene 600.00 5100.00 0.04 

SYCM000901 UG/KG 660.00 u Fluorene 19.00 540.00 1.22 

SYCM000901 UG/KG 660.00 u Naphthalene 160.00 2100.00 0.31 

SYCM000901 UG/KG 74.00 J Phenanthrene 240.00 1500.00 0.05 

SYCM000901 UG(KG 180.00 J'Yrene 665.00 2600.00 0.07 

ERM Quotient Sum 11.69 

SYCM000901 Mean ERM Quotient 0.47 
SYCM000901 Mean ERM Quotient without ND 0.06 

m'·~n1111r•w-,.zy 
fa • • ~,;. •• ~;~ •• ~t!}G 
SYCM001001 MG/KG 0.73 Cadmium (Cd) 1.20 9.60 0.08 • SYCM001001 MG/KG 73.10 Chromium (Cr) 81.00 370.00 0.20 

SYCM001001 MG/KG 21.00 Copper (Cu) 34.00 270.00 0.08 

SYCM001001 MG/KG 21.50 Lead (Pb) 46.70 218.00 0.10 
SYCM001001 MG/KG 0.07 u Mercury (Hg) 0.15 0.71 0.10 

SYCM001001 MG/KG 20.00 Nickel (Ni) 0.39 

~~~~---.-(gg:)7'. ' 

"'"-~---.· ., ,:,:; ····."•,, . . ' --~ ,, ,ill], .·;-;.><,,,,,,.,,,'..m & . . Nl!I..-.-~ 0.30~" 
SYCM001001 MG/KG 87.40 Zinc (Zn) 410.00 0.21 

SYCM001001 UG/KG 7.71 u 4,4'-DDE 27.00 0.29 

SYCMOOlOOl UG/KG 7.71 u 4,4'-DDT 1.58 46.10 0.17 

SYCM001001 UG/KG 309.30 u Total PCBs 22.70 180.00 1.72 

SYCM001001 UG/KG 770.00 u 2-Methylnaphthalene 70.00 670.00 1.15 

SYCMOOlOOl UG/KG 770.00 u Acenaphthene 16.00 500.00 1.54 

SYCM001001 UG/KG 770.00 u Acenaphthylene 44.00 640.00 1.20 

SYCM001001 UG/KG 770.00 u Anthracene 85.30 1100.00 0.70 

SYCM001001 UG/KG 770.00 u Benzo(a)anthracene 261.00 1600.00 0.48 

SYCMOOlOOl UG/KG 770.00 u Benzo( a )pyrene 430.00 1600.00 0.48 

SYCMOOlOOl UG/KG 770.00 u Chrysene 384.00 2800.00 0.28 

SYCMOOlOOl UG/KG 770.00 u Dibenz( a,h )anthracene 63.40 260.00 2.96 

SYCMOOlOOl UG/KG 770.00 u Fluoranthene 600.00 5100.00 0.15 

SYCMOOlOOl UG/KG 770.00 u Fluorene 19.00 540.00 1.43 

SYCMOOlOOl UG/KG 770.00 u Naphthalene 160.00 2100.00 0.37 

SYCM001001 UG/KG 770.00 u Phenanthrene 240.00 1500.00 0.51 

SYCMOOlOOl UGLKG 770.00 u J'Yrene 665.00 2600.00 0.30 

ERM Quotient Sum 15.35 

SYCMOOlOOl Mean ERM Quotient 0.61 
SYCMOOlOOl Mean ERM ~·uotient without ND 0.06 

• 
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SAMPLE ID 

SYCM001101 

SYCM001101 

SYCM001101 

SYCM001101 

SYCMOOllOl 

SYCM001101 

SYCM001101 

SYCM001101 

SYCM001101 

SYCM001101 

SYCMOOl!Ol 

SYCM001101 

SYCM001101 

SYCM001101 

SYCM001101 

SYCMOOllOl 

SYCM001101 

SYCM001101 

SYCM001101 

SYCM001101 

SYCM001101 

SYCMOOllOI 

SYCM001101 

SYCM001101 

SYCMOOllOl 

SYCMOOllOI 
SYCM001101 

SYCM001201 

SYCM00!201 

SYCM001201 

SYCM001201 
SYCM001201 
SYCM001201 
SYCM001201 

SYCM001201 

SYCM001201 

SYCM001201 

SYCM001201 

SYCM001201 
SYCM001201 

SYCM001201 

SYCM001201 

SYCM001201 

SYCM001201 

SYCM001201 

SYCM001201 

SYCM001201 

SYCM001201 

SYCM001201 

SYCM001201 

SYCM001201 

SYCM001201 

SYCM001201 
SYCM001201 

UNITS 

MG/KG 
MG/KG 

MG/KG 

MG/KG 
MG/KG 

MG/KG 
MG/KG 
MG/KG 

MG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

UG/KG 
UG/KG 

UG/KG 

UG/KG 
UG/KG 

UG/ KG 
UG/ KG 
UG/KG 
UG/KG 

UG/KG 
UG/KG 

UG/KG 

MG/KG 

MG/KG 
MG/KG 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/ KG 

RESULT 

6.90 

0.15 

26.00 

11.40 

10.60 

0.05 
6.50 

0.70 

39.20 

5.46 

5.46 

219.30 

550.00 

550.00 

550.00 

550.00 

550.00 

550.00 

550.00 
550.00 

550.00 
550.00 

550.00 

550.00 

550.00 

8.10 

0.56 

59.20 

24.10 
17.30 
0.06 
16.50 

0.31 

74.80 

6.49 
6.49 

260.70 
650.00 

650.00 

650.00 

650.00 

650.00 

650.00 

650.00 
650.00 

650.00 

650.00 
650.00 

650.00 
650.00 

Shipyard Creek 
Sediment Mean ERM Quotients 

VQUAL PARAMETER 

Arsenic (As) 
Cadmium (Cd) 

Chromium (Cr) 
Copper (Cu) 

Lead (Pb) 

U Mercury (Hg) 

Nickel (Ni) 
Silver (Ag) 

Zinc (Zn) 

U 4,4'-DDE 

U 4,4'-DDT 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

Total PCBs 

2·Methylnaphthalene 
Acenaphthene 

Acenaphthylene 

Anthracene · 

Benzo(a)anthracene 

Benzo(a)pyrene 

Chrysene 
Dibenz(a,h )anthracene 

Fluoranthene 
Fluorene 

Naphthalene 

Phenanthrene 

Pyrene 

ERM Quotient Sum 

Mean ERM Quotient 
Mean ERM Quotient without ND 

Arsenic (As) 
Cadmium (Cd) 

Chromium (Cr) 

Copper (Cu) 
Lead (Pb) 
Mercury (Hg) 
Nickel (Ni) 

Silver (Ag) 

Zinc (Zn) 
4,4'-DDE 

4,4'·DDT 

Total PCBs 

2-Methylnaphthalene 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo( a )pyrene 

Chrysene 
Dibenz(a,h)anthracene 

Fluoranthene 

Fluorene 

Naphthalene 

Phenanthrene 
Pyrene 

ERM Quotient Sum 
Mean ERM Quotient 
Mean ERM Quotient without ND 

6 

ERL 

8.20 

1.20 

81.00 

34.00 

46.70 

0.15 

20.90 

LOO 
150.00 

2.20 

1.58 

22.70 

70.00 

16.00 
44.00 

85.30 

261.00 

430.00 

384.00 

63.40 

600.00 
19.00 

160.00 

240.00 

665.00 

8.20 

1.20 
81.00 

34.00 
46.70 
0.15 

20.90 

1.00 

150.00 

2.20 

1.58 

22.70 
70.00 

16.00 

44.00 

85.30 

261.00 

430.00 

384.00 
63.40 

600.00 

19.00 

160.00 
240.00 

665.00 

ERM 

70.00 

9.60 

370.00 

270.00 

218.00 

0.71 
51.60 
3.70 

410.00 

27.00 

46.10 

180.00 

670.00 

500.00 

640.00 

1100.00 

1600.00 

1600.00 

2800.00 

260.00 

5100.00 

540.00 

2100.00 

1500.00 

2600.00 

70.00 

9.60 

370.00 

270.00 

218.00 
0.71 

51.60 

3.70 

410.00 

27.00 

46.10 

180.00 
670.00 

500.00 

640.00 

1100.00 

1600.00 

1600.00 

2800.00 
260.00 

5100.00 

540.00 

2100.00 

1500.00 

2600.00 

ERM QUOTIENT 

0.10 

0.02 

0.07 

0.04 

0.05 

0.07 

0.13 
0.19 

0.10 

0.20 

0.12 

1.22 

0.82 

1.10 

0.86 

0.50 
0.34 

0.34 

0.20 

2.12 

0.11 

1.02 

0.26 

0.37 

0.21 
10.54 

0.42 
0.03 

0.12 

0.06 

0.16 

0.09 

0.08 
0.08 
0.32 

0.08 

0.18 
0.24 

0.14 

1.45 
0.97 

1.30 
1.02 

0.59 

0.41 

0.41 

0.23 
2.50 

0.13 
1.20 
0.31 

0.43 

0.25 

12.75 
0.51 
0.04 

- --- -------------- -



Shipyard Creek 
Sediment Mean ERM Quotients 

SAMPLE ID UNITS RESULT VQUAL PARAMETER ERL ERM ERM QUOTIENT • SYCM001301 MG/KG 7.30 8.20 0.10 

0.28 0.03 

MG/KG 36.90 218.00 0.17 

SYCM001301 MG/KG 0.09 Mercury (Hg) 0.15 0.71 0.13 

SYCM001301 MG/KG 19.90 !!,i.S_kel (N~ 0.39 

~Gil<Jm~:lllliGl~~- ~(~ _ ... 
SYCM001301 MG/KG 87.50 Zinc (Zn) 150.00 410.00 0.21 

SYCM001301 UG/KG 9.02 u 4,4'-DDE 2.20 27.00 0.33 

SYCM001301 UG/KG 9.02 u 4,4'-DDT 1.58 46.10 0.20 

SYCM001301 UG/KG 362.10 u Total PCBs 22.70 180.00 2.01 

SYCM001301 UG/KG 890.00 u 2-Methylnaphthalene 70.00 670.00 1.33 

SYCM001301 UG/ KG 890.00 u Acenaphthene 16.00 500.00 1.78 

SYCM001301 UG/KG 890.00 u Acenaphthylene 44.00 640.00 1.39 

SYCM001301 UG/KG 890.00 u Anthracene 85.30 1100.00 0.81 

SYCM001301 UG/KG 890.00 u Benzo( a )anthracene 261.00 1600.00 0.56 

SYCM001301 UG/KG 890.00 u Benzo(a)pyrene 430.00 1600.00 0.56 

SYCM001301 UG/KG 890.00 u Chrysene 384.00 2800.00 0.32 

SYCM001301 UG/KG 890.00 u Dibenz(a,h)anthracene 63.40 260.00 3.42 

SYCM001301 UG/ KG 890.00 u Fluoranthene 600.00 5100.00 0.17 

SYCM001301 UG/KG 890.00 u Fluorene 19.00 540.00 1.65 

SYCM001301 UG/KG 890.00 u Naphthalene 160.00 2100.00 0.42 

SYCM001301 UG/KG 890.00 u Phenanthrene 240.00 1500.00 0.59 

SYCM001301 UG[ KG 890.00 ' u !:Y!:ene 665.00 2600.00 0.34 

ERM Quotient Sum 17.71 

SYCM001301 Mean ERM Quotient 0.71 

SYCM001301 Mean ERM Quotient without ND 0.07 

~ m .. 1111i~.\li~~!*ti'iiiQl[iJi111119l1B;1~01~00 &~·:=ii",if,.i.,,Y«<'"""~ ,,,.,.,_.,:,. , -~ • _W,....,.'!t~J<~,®1~ - '' -"'"'-- , ..,,, 

' "'~N.~ '"!! iQihZ!>-&""""" : . 
SYCM001401 J cadmium (Cd) 1.20 9.60 0.09 • SYCM001401 57.70 Chromium (Cr) 81.00 370.00 0.16 

SYCM001401 MG/ KG 24.40 Copper (Cu) 34 .00 270.00 0.09 

SYCM001401 MG/ KG 27.00 J Lead (Pb) 46.70 218.00 0.12 

SYCM001401 MG/ KG 0.14 u Mercury (Hg) 0.15 0.71 0.20 

SYCM001401 MG/KG 17.00 Nickel (Ni) 20.90 51.60 0.33 

SYCM001401 MG/KG 2.30 u Silver (Ag) 1.00 3.70 0.62 

SYCM001401 MG/KG 102.00 J Zinc (Zn) 150.00 410.00 0.25 

SYCM001401 UG/KG 14.60 u 4,4'-DDE 2.20 27.00 0.54 

SYCM001401 UG/KG 14.60 u 4,4'-DDT 1.58 46.10 0.32 

SYCM001401 UG/KG 586.00 u Total PCBs 22.70 180.00 3.26 

SYCM001401 UG/KG 1400.00 u 2-Methylnaphthalene 70.00 670.00 2.09 

SYCM001401 UG/KG 1400.00 u Acenaphthene 16.00 500.00 2.80 

SYCM001401 UG/KG 1400.00 u Acenaphthylene 44.00 640.00 2.19 

SYCM001401 UG/KG 1400.00 u Anthracene 85.30 1100.00 1.27 

SYCM001401 UG/KG 1400.00 u Benzo(a)anthracene 261.00 1600.00 0.88 

SYCM001401 UG/KG 1400.00 u Benzo(a)pyrene 430.00 1600.00 0.88 

SYCM001401 UG/KG 1400.00 u Chrysene 384.00 2800.00 0.50 

SYCM001401 UG/KG 1400.00 u Dibenz(a,h )anthracene 63.40 260.00 5.38 

SYCM001401 UG/ KG 1400.00 u Fluoranthene 600.00 5100.00 0.27 

SYCM001401 UG/ KG 1400.00 u Fluorene 19.00 540.00 2.59 

SYCM001401 UG/KG 1400.00 u Naphthalene 160.00 2100.00 0.67 

SYCM001401 UG/KG 1400.00 u Phenanthrene 240.00 1500.00 0.93 

SYCM001401 UGLKG 1400.00 u ~rene 665.00 2600.00 0.54 

ERM Quotient Sum 27.23 

SYCM001401 Mean ERM Quotient 1.09 
SYCM001401 Mean ERM Quotient without ND 0.05 

• 
7 
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• 

• 

SYCMOa1501 

SYCMaa1sa1 

SYCMaa15a1 

SYCMOa15a1 

SYCM0015al 

SYCMao1sa1 

SYCMOa1501 

SYCMOa1sa1 

SYCMaa15a1 

SYCMaa1sa1 

SYCMa015al 

SYCMao1sa1 

SYCMOa15a1 

SYCMaa15a1 

SYCMOa1sa1 

SYCMaa15a1 

SYCM0015al 

SYCMao1sa1 

SYCMOOlSal 

SYCMaa15al 

SYCM0015al 

SYCMaa1sa1 

SYCMaa15a1 

SYCMaa15al 

SYCMaa1sa1 
SYCM001Sal 

MG/KG 

MG/KG 
MG/KG 
MG/KG 
MG/KG 

MG/KG 
MG/KG 
MG/KG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 
UG/KG 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

UG/KG 

UG/KG 

0.3S 

S8.2a 

17.3a 

20.9a 

a.a8 

17.7a 

0.78 

60.Sa 

8.21 

8.21 

329.8a 

82a.aa 

82a.aa 

82a.aa 

82a.aa 

82a.aa 

82a.oa 

82a.aa 

82a.oa 

82a.aa 

82a.aa 

820.aa 

82a.aa 

82a.aa 

(f"~l~~·l~f~,.._· ' ___ 2_·,Q:Q;,,; 
SYCMa016al 

SYCMaa16a1 

SYCMaa16a1 

SYCM001601 

SYCMa016al 

SYCM0016al 

SYCMoa16al 

SYCMaa16al 

SYCM0016a1 

SYCMaa16a1 

SYCMOa16a1 

SYCMaa16al 

SYCMoa16a1 

SYCMOa16al 

SYCM0016al 

SYCM0016al 

SYCMOa16a1 

SYCM0016al 

SYCMaa16a1 

SYCMaa16a1 

SYCMaa16al 

SYCM001601 

SYCM0016al 

SYCMaa16al 

SYCMOa1601 
SYCMOa1601 

MG/KG 
MG/ KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

UG/KG 

UG/KG 
UG/KG 

UG/KG 
UG/KG 
UG/KG 
UG/KG 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

UG/KG 

UG/ KG 

a.94 

48.20 

21.70 

27.40 

a.13 

13.20 

2.Sa 

91.9a 

14.8a 

14.8a 

S94.aO 

15aa.aa 

15aa.aa 

1soo.aa 

15aa.aa 

15aa.aa 

1500.aa 

150a.aa 

15aa.aa 

150a.aa 

1saa.aa 

15aa.aa 

1saa.aa 

15aa.aa 

Shipyard Creek 
Sediment Mean ERM Quotients 

u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

Cadmium (Cd) 

Chromium (Cr) 

Copper (Cu) 

Lead (Pb) 

Mercury (Hg) 

Nickel (Ni) 

Silver (Ag) 

Zinc (Zn) 

4,4'-DDE 

4,4'-DDT 

Total PCBs 

2-Methylnaphthalene 

Acenaphthene 

Acenaphthylene 

Anthracene · 

Benzo( a)anthracene 

Benzo(a)pyrene 

Chrysene 

Dibenz(a,h)anthracene 

Fluoranthene 

Fluorene 

Naphthalene 

Phenanthrene 

Pyrene 

ERM Quotient Sum 

Mean ERM Quotient 
Mean ERM Quotient without ND 

1.20 

81.aa 

34.aa 

46.70 

O.lS 

2a.9a 

l.Oa 

1sa.aa 

2.2a 

1.58 

22.7a 

7a.aa 

16.aa 

44.0a 

85.3a 

261.aa 

430.0a 

384.aa 

63.4a 

6aa.aa 

19.aa 

16a.oa 

24a.aa 

66S.aa 

9.60 

37a.aa 

27a.oa 

218.aa 

0.71 

Sl.6a 

3.7a 

4la.oa 

27.aa 

46.la 

18a.aa 

67a.aa 

saa.aa 

64a.aa 

11aa.aa 

16aa.aa 

1600.0a 

280a.oa 

26a.aa 

s10a.aa 

S40.oa 

2100.oa 

15aa.aa 

260a.aa 

0.04 

0.16 

0.06 

0.10 

0.11 

0.34 

0.21 

0.15 

a.3a 

a.18 
1.83 

1.22 

1.64 
1.28 

a.75 

a.51 

0.51 

a.29 

3.15 

0.16 

1.52 

a.39 

a.55 

a.32 

16.09 

a.64 
a.as 

"A'rSf~l(llllt~,QJJP,,..· ·----.. ~3ii'JlllW 
Cadmium (Cd) 1.20 9.60 0.10 

J 

u 

Chromium (Cr) 

Copper (Cu) 

Lead (Pb) 

Mercury (Hg) 

J Nickel (Ni) 

U Silver (Ag) 

J Zinc (Zn) 

U 4,4'-DDE 

U 4,4'-DDT 

u Total PCBs 

UJ 2-Methylnaphthalene 

UJ Acenaphthene 

UJ Acenaphthylene 

UJ Anthracene 

UJ Benzo(a)anthracene 

UJ Benzo(a)pyrene 

UJ Chrysene 

UJ Dibenz( a,h )anthracene 

UJ Fluoranthene 

UJ Fluorene 

UJ Naphthalene 

UJ Phenanthrene 

UJ Pyrene 

ERM Quotient Sum 

Mean ERM Quotient 
Mean ERM Quotient without ND 
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81.00 

34.00 

46.70 

0.lS 

20.90 

l.Oa 

15a.ao 

2.20 

1.58 

22.70 

70.aO 

16.00 

44.00 
85.3a 

261.00 

430.00 

384.00 

63.4a 

600.0a 

19.0a 

160.00 

240.00 

66S.ao 

37a.oa 

27a.oa 

218.00 

a.71 

51.60 

3.70 

41a.aa 

27.aa 

46.10 

180.00 

670.ao 

SOD.DO 

640.00 

11oa.oo 

16aa.oa 

160a.oa 

2800.0a 

26a.ao 

5100.0a 

S4a.oo 

2100.00 

lS00.00 

260a.oa 

a.13 
a.a8 

a.13 
0.18 

0.26 

a.68 

a.22 

o.ss 

0.32 

3.30 

2.24 

3.00 

2.34 

1.36 
a.94 

a.94 

0.54 

5.77 
a.29 

2.78 

0.71 

i.aa 
O.S8 

28.73 

1.15 
o.as 



• 

• 

• 

SAMPLE ID 

~'Mi7;!,!,01!!ti"~~ 
SYCM001701 
SYCM001701 
SYCM001701 
SYCM001701 
SYCM001701 
SYCM001701 
SYCM001701 
SYCM001701 
SYCM001701 
SYCM001701 

SYCM001701 

SYCM001701 

SYCM001701 

SYCM001701 

SYCM001701 
SYCM001701 
SYCM001701 
SYCM001701 
SYCM001701 
SYCM001701 
SYCM001701 
SYCM001701 
SYCM001701 
SYCM001701 

SYCM001701 
SYCM001701 

SYCM001801 
SYCM001801 
SYCM001801 
SYCM001801 

SYCM001801 
SYCM001801 
SYCM001801 

SYCM001801 

SYCM001801 
SYCM001801 

SYCM001801 
SYCM001801 
SYCM001801 
SYCM001801 

SYCM001801 
SYCM001801 
SYCM001801 
SYCM001801 
SYCM001801 

SYCM001801 
SYCM001801 

SYCM001801 
SYCM001801 

MG/KG 
MG/KG 
MG/KG 

MG/KG 
MG/KG 
MG/KG 
MG/KG 

MG/KG 
UG/KG 
UG/ KG 

UG/KG 

UG/KG 

UG/ KG 

UG/KG 

UG/KG 

UG/KG 
UG/KG 
UG/KG 

UG/KG 
UG/KG 
UG/KG 
UG/KG 

UG/KG 
UG/KG 

MG/KG 
MG/KG 
MG/KG 
MG/ KG 
MG/KG 
UG/KG 
UG/KG 

UG/KG 

UG/KG 
UG/KG 

UG/KG 
UG/KG 
UG/KG 
UG/ KG 
UG/KG 

UG/KG 
UG/KG 
UG/KG 
UG/KG 

UG/KG 
UG/KG 

0.19 
45.20 

12.90 
22.20 
0.06 
13.90 
0.39 

47.60 
8.29 
8.29 

332.70 

820.00 
820.00 

820.00 

820.00 
820.00 
820.00 
820.00 

820.00 
820.00 
820.00 

820.00 
820.00 
820.00 

Shipyard Creek 
Sediment Mean ERM Quotients 

u 
J 
u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

Cadmium (Cd) 

Chromium (Cr) 
Copper(Cu) 
Lead (Pb) 

Mercury (Hg) 
Nickel (Ni) 
Silver (Ag) 

Zinc (Zn) 
4,4'-DDE 
4,4'-DDT 

Total PCBs 
2-Methylnaphthalene 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo( a )a nth racene 
Benzo(a)pyrene 
Chrysene 
Dibenz(a,h)anthracene 
Ruoranthene 
Ruorene 
Naphthalene 
Phenanthrene 
Pyrene 

ERM Quotient Sum 

Mean ERM Quotient 
Mean ERM Quotient without ND 

J.S.~O._ _ _...._-"'=i!!'<I<~ 
0.59 

37. 10 ·~-·--~ 
6JA~---
10.so 
0.04 
8.30 
0.18 

30.90 
4.01 

4.01 

161.00 

400.00 

400.00 
400.00 
400.00 
92.00 
75.00 

110.00 
400.00 
160.00 
400.00 
400.00 

83.00 
160.00 

u 

u 

u 
u 
u 
u 
u 
u 
u 
J 

u 

u 
u 

4,4'-DDE 
4,4'-DDT 

Total PCBs 
2-Methylnaphthalene 

Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo(a)anthracene 
Benzo(a)pyrene 
Chrysene 

Dibenz(a,h)anthracene 
Ruoranthene 
Fluorene 
Naphthalene 
Phenanthrene 
Pyrene 
ERM Quotient Sum 

Mean ERM Quotient 
Mean ERM Quotient without ND 
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1.20 
81.00 
34.00 

46.70 
0.15 

20.90 
1.00 

150.00 
2.20 
1.58 

22.70 

70.00 

16.00 

44.00 

85.30 
261.00 
430.00 

384.00 
63.40 

600.00 
19.00 
160.00 
240.00 
665.00 

46.70 
0.15 

20.90 
1.00 

150.00 
2.20 

1.58 
22.70 

70.00 

16.00 

44.00 
85.30 

261.00 
430.00 
384.00 
63.40 
600.00 
19.00 

160.00 

240.00 
665.00 

370.00 

270.00 
218.00 
0.71 

51.60 
3.70 

410.00 
27.00 
46.10 

180.00 

670.00 

500.00 

640.00 

1100.00 
1600.00 
1600.00 
2800.00 
260.00 

5100.00 
540.00 
2100.00 
1500.00 

2600.00 

0.71 
51.60 
3.70 

410.00 
27.00 

46.10 
180.00 

670.00 
500.00 

640.00 
1100.00 
1600.00 
1600.00 
2800.00 
260.00 
5100.00 
540.00 
2100.00 
1500.00 
2600.00 

0.02 
0.12 
0.05 
0.10 
0.08 
0.27 
0.11 
0.12 
0.31 
0.18 

1.85 

1.22 

1.64 

1.28 
0.75 
0.51 
0.51 
0.29 
3.15 
0.16 
1.52 
0.39 
0.55 
0.32 

15.82 

0.63 
0.04 

0.16 
0.05 
0.08 
0.15 

0.09 
0.89 

0.60 
0.80 

0.63 
0.36 
0.06 
0.05 
0.04 

1.54 
0.03 
0.74 
0.19 
0.06 
0.06 
7.22 

0.29 
0.05 



• 

• 

• 

SYCM001901 

SYCM001901 

SYCM001901 
SYCM001901 

SYCM001901 

SYCM001901 

SYCM001901 

SYCM001901 

SYCM001901 

SYCM001901 

SYCM001901 
SYCM001901 

SYCM001901 

SYCM001901 

SYCM001901 

SYCM001901 

SYCM001901 

SYCM001901 

SYCM001901 

SYCM001901 

SYCM001901 

SYCM001901 

SYCM001901 

SYCM001901 

SYCM001901 
SYCM001901 

MG/KG 

MG/ KG 

MG/KG 
MG/KG 

MG/KG 

MG/ KG 

MG/ KG 

MG/KG 

UG/KG 

UG/KG 

UG/ KG 

UG/KG 

UG/KG 

UG/KG 

UG/ KG 

UG/KG 

UG/KG 

UG/KG 

UG/ KG 

UG/KG 

UG/KG 

UG/ KG 

UG/ KG 

UG/ KG 

0.84 

52.40 

21.30 
28.60 

0.16 

14.40 

2.50 

103.00 

15.30 

15.30 
614.50 

1500.00 

1500.00 

1500.00 

1500.00 

1500.00 

1500.00 

1500.00 

1500.00 

1500.00 

1500.00 

1500.00 

1500.00 

1500.00 

Shipyard Creek 
Sediment Mean ERM Quotients 

u 
J 

u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

cadmium (Cd) 

Chromium (Cr) 

Copper (Cu) 

Lead (Pb) 

Mercury (Hg) 

Nickel (Ni) 

Silver (Ag) 

Zinc (Zn) 

4,4'-DDE 

4,4'-DDT 

Total PCBs 
2-Methylnaphthalene 

Acenaphthene 

Acenaphthylene 

Anthracene · 

Benzo(a )anthracene 

Benzo(a)pyrene 

Chrysene 

Dibenz(a,h)anthracene 

Fluoranthene 

Fluorene 

Naphthalene 

Phenanthrene 

Pyrene 

ERM Quotient Sum 

Mean ERM Quotient 
Mean ERM Quotient without ND 

1.20 

81.00 
34.00 

46.70 

0.15 

20.90 

1.00 

150.00 

2.20 

1.58 
22.70 

70.00 

16.00 

44 .00 

85.30 

261.00 

430.00 

384.00 
63.40 

600.00 

19.00 

160.00 

240.00 

665.00 

ERM 

~§ 
9.60 

370.00 

270.00 
218.00 

0.71 

51.60 

3.70 

410.00 

27.00 

46.10 

180.00 

670.00 

500.00 

640.00 

1100.00 
1600.00 

1600.00 

2800.00 

260.00 

5100.00 

540 .00 

2100.00 

1500.00 

2600.00 

ERM 

0.09 

0.14 

0.08 

0.13 
0.23 

0.28 

0.68 

0.25 

0.57 

0.33 

3.41 
2.24 

3.00 

2.34 

1.36 
0.94 

0.94 

0.54 

5.77 
0.29 

2.78 

0.71 

1.00 

0.58 

28.98 

1.16 
0.05 

!Ev.·.""'.•.c. ·~- · .. _ .... __ .. _._~- .. ·_._· __ 1 __ -:' =~~~&§'lt,~11n;m11~~1111r1r1Q1§.f~li!l··r03l=1mttlll•1mgm~·~-"-)'•~· ~ i"!Jir~Jj h!i!P""A.'"'':!lC . ·)8~. . •'fS.t:J~!J.9 ___ _,Q,~~-~~ 
SYCM002001 MG/ KG 0.17 U cadmium (Cd) 1.20 9.60 0.02 

SYCM002001 MG/KG 53.40 Chromium (Cr) 81.00 370.00 0.14 

SYCM002001 MG/KG 18.30 Copper (Cu) 34.00 270.00 0.07 
SYCM002001 MG/KG 22.50 Lead (Pb) 46.70 218.00 0.10 
SYCM002001 MG/ KG 0.17 U Mercury (Hg) 0.15 0.71 0.24 

SYCM002001 MG/ KG 14.40 J Nickel (Ni) 20.90 51.60 0.28 

SYCM002001 MG/ KG 1.40 UJ Silver (Ag) 1.00 3.70 0.38 
SYCM002001 MG/KG 76.50 Zinc (Zn) 150.00 410.00 0.19 

SYCM002001 UG/KG 15.60 UJ 4,4'-DDE 2.20 27.00 0.58 

SYCM002001 UG/KG 15.60 UJ 4,4'-DDT 1.58 46.10 0.34 

SYCM002001 UG/KG 624.00 U Total PCBs 22.70 180.00 3.47 

SYCM002001 UG/KG 1600.00 U 2-Methylnaphthalene 70.00 670.00 2.39 

SYCM002001 UG/KG 1600.00 U Acenaphthene 16.00 500.00 3.20 

SYCM002001 UG/KG 1600.00 U Acenaphthylene 44 .00 640.00 2.50 

SYCM002001 UG/KG 1600.00 U Anthracene 85.30 1100.00 1.45 

SYCM002001 UG/KG 1600.00 U Benzo(a)anthracene 261.00 1600.00 1.00 
SYCM002001 UG/KG 1600.00 U Benzo(a)pyrene 430.00 1600.00 1.00 

SYCM002001 UG/KG 180.00 J Chrysene 384 .00 2800.00 0.06 

SYCM002001 UG/KG 1600.00 U Dibenz(a,h)anthracene 63.40 260.00 6.15 

SYCM002001 UG/KG 350.00 Fluoranthene 600.00 5100.00 0.07 

SYCM002001 UG/KG 1600.00 U Fluorene 19.00 540.00 2.96 

SYCM002001 UG/KG 1600.00 U Naphthalene 160.00 2100.00 0.76 

SYCM002001 UG/KG 170.00 J Phenanthrene 240.00 1500.00 0.11 
SYCM002001 UG(KG 250.00 Pyrene 665.00 2600.00 0.10 

SYCM002001 
SYCM002001 

ERM Quotient Sum 27.86 

Mean ERM Quotient 1.11 
Mean ERM Quotient without ND 0.06 

10 
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Shipyard Creek 
Sediment Mean ERM Quotients 

SAMPLE ID • ~~_l'Q;'f "''I 
SYCM002101 MG/KG 1.20 

SYCM002101 MG/KG 40.20 Chromium (Cr) 81.00 370.00 0.11 
SYCM002101 MG/KG 11.30 Copper(Cu) 34.00 270.00 0.04 

SYCM002101 MG/KG 17.50 Lead (Pb) 46.70 218.00 0.08 

SYCM002101 MG/KG 0.06 u Mercury (Hg) 0.15 0.71 0.08 

SYCM002101 MG/KG 14.50 Nickel (Ni) 20.90 51.60 0.28 

SYCM002101 MG/KG 0.50 UJ Silver (Ag) 1.00 3.70 0.14 

SYCM002101 MG/KG 43.20 Zinc (Zn) 150.00 410.00 0.11 

SYCM002101 UG/KG 5.51 UJ 4,4' ·DDE 2.20 27.00 0.20 

SYCM002101 UG/KG 5.51 UJ 4,4'·DDT 1.58 46.10 0.12 

SYCM002101 UG/KG 220.30 u Total PCBs 22.70 180.00 1.22 

SYCM002101 UG/KG 550.00 u 2-Methylnaphthalene 70.00 670 .00 0.82 

SYCM002101 UG/KG 550.00 u Acenaphthene 16.00 500.00 1.10 

SYCM002101 UG/KG 550.00 u Acenaphthylene 44.00 640.00 0.86 

SYCM002101 UG/KG 550.00 u Anthracene 85.30 1100.00 0.50 

S'(CM002101 UG/KG 68.00 J Benzo( a)anthracene 261.00 1600.00 0.04 

SYCM002101 UG/KG 60.00 Benzo(a)pyrene 430.00 1600.00 0.04 

SYCM002101 UG/KG 74.00 Chrysene 384.00 2800.00 0.03 

SYCM002101 UG/KG 550.00 u Dibenz(a,h)anthracene 63.40 260.00 2.12 

SYCM002101 UG/KG 71.00 Fluoranthene 600.00 5100.00 0.01 
SYCM002101 UG/KG 550.00 u Fluorene 19.00 540.00 1.02 
SYCM002101 UG/KG 550.00 u Naphthalene 160.00 2100.00 0.26 

SYCM002101 UG/KG 550.00 u Phenanthrene 240.00 1500.00 0.37 

SYCM002101 UG/ KG 210.00 J Pyrene 665.00 2600.00 0.08 

ERM Quotient Sum 9.83 

SYCM002101 Mean ERM Quotient 0.39 
SYCM002101 Mean ERM Quotient without ND 0.04 

~~~"- 020 
SYCM002201 MG/KG cadmium (Cd) 0.08 • SYCM002201 MG/KG 37.00 Chromium (Cr) 81.00 370.00 0.10 

SYCM002201 MG/KG 16.10 Copper (Cu) 34.00 270.00 0.06 
SYCM002201 MG/KG 19.70 J Lead (Pb) 46.70 218.00 0.09 

SYCM002201 MG/KG 0.13 u Mercury (Hg) 0.15 0.71 0.18 
SYCM002201 MG/KG 10.80 Nickel (Ni) 20.90 51.60 0.21 

SYCM002201 MG/KG 1.90 u Silver (Ag) 1.00 3.70 0.51 

SYCM002201 MG/KG 69.20 J Zinc (Zn) 150.00 410.00 0.17 

SYCM002201 UG/KG 11.50 u 4,4'-DDE 2.20 27.00 0.43 

SYCM002201 UG/KG 11.50 u 4,4'·DDT 1.58 46.10 0.25 

SYCM002201 UG/KG 462.00 u Total PCBs 22.70 180.00 2.57 

SYCM002201 UG/KG 1100.00 UJ 2-Methylnaphthalene 70.00 670.00 1.64 

SYCM002201 UG/KG 1100.00 UJ Acenaphthene 16.00 500.00 2.20 

SYCM002201 UG/KG 1100.00 UJ Acenaphthylene 44.00 640.00 1.72 

SYCM002201 UG/KG 1100.00 UJ Anthracene 85.30 1100.00 1.00 

SYCM002201 UG/KG 1100.00 UJ Benzo( a)anthracene 261.00 1600.00 0.69 

SYCM002201 UG/KG 1100.00 UJ Benzo(a)pyrene 430.00 1600.00 0.69 

SYCM002201 UG/ KG 1100.00 UJ Chrysene 384 .00 2800.00 0.39 

SYCM002201 UG/KG 1100.00 UJ Dibenz( a,h)anthracene 63.40 260.00 4.23 

SYCM002201 UG/KG 1100.00 UJ Fluoranthene 600.00 5100.00 0.22 

SYCM002201 UG/ KG 1100.00 UJ Fluorene 19.00 540.00 2.04 

SYCM002201 UG/KG 1100.00 UJ Naphthalene 160.00 2100.00 0.52 

SYCM002201 UG/KG 1100.00 UJ Phenanthrene 240.00 1500.00 0.73 

SYCM002201 UG/KG 1100.00 UJ Pyrene 665.00 2600.00 0.42 

ERM Quotient Sum 21.33 

SYCM002201 Mean ERM Quotient 0.85 
SYCM002201 Mean ERM Quotient without ND 0.04 

• 
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SYCM016A01 
SYCM016A01 

SYCM016A01 

SYCM016A01 

SYCM016A01 
SYCM016A01 
SYCM016A01 
SYCM016A01 
SYCM016A01 
SYCM016A01 
SYCM016A01 

SYCM016A01 

SYCM016A01 
SYCM016A01 

SYCM016A01 
SYCM016A01 

SYCM016A01 

SYCM016A01 
SYCM016A01 

SYCM016A01 
SYCM016A01 
SYCM016A01 
SYCM016A01 
SYCM016A01 

SYCM016A01 
SYCM016A01 

MG/KG 
MG/KG 

MG/KG 

MG/KG 

MG/KG 
MG/KG 

MG/KG 
MG/KG 
UG/KG 
UG/KG 

UG/KG 

UG/KG 
UG/KG 

UG/KG 
UG/ KG 
UG/KG 

UG/KG 

UG/ KG 

UG/KG 
UG/KG 

UG/KG 
UG/KG 
UG/KG 
UG/KG 

1.10 

55.40 

20.90 

25.40 

0.17 
16.20 

2.60 
96.80 
15.00 
15.00 

602.00 

1500.00 
1500.00 

1500.00 
1500.00 
1500.00 

1500.00 

1500.00 

1500.00 
180.00 

1500.00 
1500.00 
1500.00 
1500.00 

w~~~~~· 
§X~l!!Bi9l-• ..,.,=,:-- ....... ,,,.,...,, _ _ 
SYCM018A01 
SYCM018A01 

SYCM018A01 
SYCM018A01 
SYCM018A01 
SYCM018A01 
SYCM018A01 

SYCM018A01 
SYCM018A01 

SYCM018A01 

SYCM018A01 
SYCM018A01 
SYCM018A01 
SYCM018A01 
SYCM018A01 
SYCM018A01 
SYCM018A01 

SYCM018A01 

SYCM018A01 
SYCM018A01 

SYCM018A01 
SYCM018A01 
SYCM018A01 

SYCM018A01 

SYCMOlBAOl 
SYCM018A01 

MG/KG 
MG/KG 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
UG/KG 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

UG/KG 
UG/KG 

UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

0.78 
39.80 

15.10 
15.40 
0.06 

12.90 
0.97 

56.30 
5.82 
5.82 

233.60 
580.00 
580.00 
580.00 
580.00 
60.00 

580.00 

76.00 

580.00 
210.00 

580.00 
580.00 
110.00 
180.00 

------------------------------------------------------------------------------------------------------------------------

Shipyard Creek 
Sediment Mean ERM Quotients 

u 

u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
J 

u 
u 
u 
u 

Cadmium (Cd) 
Chromium (Cr) 

Copper(Cu) 

Lead (Pb) 

Mercury (Hg) 
Nickel (Ni) 

Silver {Ag) 
Zinc (Zn) 
4,4'-DDE 
4,4'-DDT 

Total PCBs 

2-Methylnaphthalene 
Acenaphthene 

Acenaphthylene 

Anthracene · 
Benzo(a )anthracene 
Benzo( a )pyrene 

Chrysene 

Dibenz(a,h)anthracene 
Fluoranthene 
Fluorene 
Naphthalene 
Phenanthrene 
Pyrene 

ERM Quotient Sum 
Mean ERM Quotient 
Mean ERM Quotient without ND 

1.20 
81.00 
34.00 

46.70 

0.15 
20.90 

1.00 
150.00 
2.20 
1.58 

22.70 
70.00 

16.00 
44.00 

85.30 
261.00 
430.00 

384.00 

63.40 
600.00 

19.00 
160.00 
240.00 
665.00 

9.60 
370.00 
270.00 

218.00 

0.71 
51.60 
3.70 

410.00 
27.00 
46.10 

180.00 
670.00 

500.00 
640.00 

1100.00 
1600.00 
1600.00 

2800.00 

260.00 
5100.00 

540.00 
2100.00 

1500.00 
2600.00 

0.11 
0.15 
0.08 

0.12 

0.24 
0.31 
0.70 
0.24 
0.56 
0.33 

3.34 
2.24 

3.00 
2.34 

1.36 
0.94 
0.94 

0.54 

5.77 
0.04 

2.78 
0.71 

1.00 
0.58 
28.71 

1.15 
0.05 

ill~~~-llllJllk"lllil!llllE.iir~; ...:::!:::::JJ~---

u 
J 
u 
J 

u 
u 
u 
u 
u 
u 
u 

u 
J 
u 
J 

u 
u 
J 

Cadmium (Cd) 1.20 9.60 
Chromium (Cr) 

Copper (Cu) 
Lead (Pb) 
Mercury (Hg) 

Nickel (Ni) 
Silver (Ag) 

Zinc (Zn) 
4,4'-DDE 

4,4'-DDT 

Total PCBs 
2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 
Benzo( a )anthracene 
Benzo( a )pyrene 

Chrysene 

Dibenz(a,h)anthracene 
Fluoranthene 

Fluorene 
Naphthalene 
Phenanthrene 

Pyrene 

ERM Quotient Sum 
Mean ERM Quotient 
Mean ERM Quotient without ND 

12 

81.00 

34.00 
46.70 
0.15 

20.90 
1.00 

150.00 
2.20 

I.SB 
22.70 
70.00 
16.00 
44.00 
85.30 
261.00 
430.00 

384.00 
63.40 

600.00 
19.00 
160.00 
240.00 
665.00 

370.00 

270.00 
218.00 
0.71 

51.60 
3.70 

410.00 
27.00 
46.10 
180.00 
670.00 

500.00 
640.00 
1100.00 
1600.00 
1600.00 

2800.00 

260.00 
5100.00 

540 .00 
2100.00 
1500.00 

2600.00 

0.08 
0.11 

0.06 
0.07 
0.08 

0.25 
0.26 
0.14 
0.22 

0.13 
1.30 
0.87 
1.16 
0.91 
0.53 
0.04 
0.36 

0.03 

2.23 
0.04 

1.07 
0.28 
0.07 
0.07 

10.50 
0.42 
0.04 

-------------------------------------------------------------------------·---------- ----------------- ----



• 

• 

• 

SAMPLE ID UNITS 

SYCN001601 

SYCN001601 

SYCN001601 

SYCN001601 

SYCN001601 

SYCN001601 

SYCN001601 

SYCN001601 

SYCN001601 

SYCN001601 

SYCN001601 

SYCN001601 

SYCN001601 

SYCN001601 

SYCN001601 

SYCN001601 

SYCN001601 

SYCN00!601 

SYCN001601 

SYCN001601 

SYCN001601 

SYCN001601 

SYCN001601 

SYCN001601 

SYCN001601 

SYCN001601 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

UG/ KG 

UG/KG 

UG/ KG 

UG/KG 

UG/KG 

UG/KG 

UG/ KG 

UG/KG 

UG/ KG 

UG/ KG 

UG/KG 

UG/KG 

UG/KG 

UG/ KG 

UG/ KG 

UG/ KG 

0.90 

47.20 

19.00 

24.50 

0.12 

12.90 

2.00 

83.60 

13.80 

13.80 

553.50 

1400.00 

1400.00 

1400.00 

1400.00 

1400.00 

1400.00 

1400.00 

1400.00 

1400.00 

1400.00 

1400.00 

1400.00 

1400.00 

Shipyard Creek 
Sediment Mean ERM Quotients 

u 

u 
J 
u 
u 
u 
UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

UJ 

cadmium (Cd) 

Chromium (Cr) 
Copper (Cu) 

Lead (Pb) 

Mercury (Hg) 

Nickel (Ni) 

Silver (Ag) 

Zinc (Zn) 

4,4'-DDE 

4,4'-DDT 

Total PCBs 

2-Methylnaphthalene 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo( a )anthracene 

Benzo(a)pyrene 

Chrysene 

Dibenz(a,h)anthracene 

Fluoranthene 

Fluorene 

Naphthalene 

Phenanthrene 

Pyrene 

ERM Quotient Sum 

Mean ERM Quotient 
Mean ERM Quotient without .ND 

1.20 

81.00 

34.00 

46.70 

0.15 

20.90 

1.00 

150.00 

2.20 

1.58 

22.70 

70.00 

16.00 

44.00 

85 .30 

261.00 

430.00 

384 .00 

63.40 

600.00 

19.00 

160.00 

240.00 

665.00 

370.00 

270.00 

218.00 

0.71 

51.60 

3.70 

410.00 

27.00 

46.10 

180.00 

670.00 

500.00 

640.00 

1100.00 

1600.00 

1600.00 

2800.00 

260.00 

5100.00 

540.00 

2100.00 

1500.00 

2600.00 

f"''*CN""""i7ori:,~GFf((l'P1M': 6@qrlmilll£r:lll111~::--~- -~Q~L,, ... ".th'Zil'C!};V .... :r&t!!Kt~x - ~W --'------"=---=-='---... 
SYCN001701 MG/ KG 0.45 

SYCN001701 MG/ KG 42.40 

SYCN001701 

SYCN001701 

SYCN001701 

SYCN001701 

SYCN001701 

SYCN001701 

SYCN001701 

SYCN001701 

SYCN001701 

SYCN001701 

SYCN001701 

SYCN001701 

SYCN001701 

SYCN001701 

SYCN001701 

SYCN001701 

SYCN001701 

SYCN001 701 

SYCN001701 

SYCN001701 

SYCN001701 

SYCN001701 

SYCN001701 
SYCN001701 

MG/KG 

MG/KG 

MG/ KG 

MG/KG 

MG/ KG 

MG/KG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

UG/ KG 

UG/ KG 

UG/KG 

UG/KG 

UG/KG 

UG/ KG 

UG/KG 

UG/KG 

11.50 

17.00 

0.06 

13.90 

0.87 

46.10 

8.18 

8.18 

328.40 

820.00 

820.00 

820.00 

820.00 

820.00 

820.00 

820.00 

820.00 

820.00 

820.00 

820.00 

820.00 

820.00 

u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

Chromium (Cr) 

Copper(Cu) 

Lead (Pb) 

Mercury (Hg) 

Nickel (Ni) 

Silver (Ag) 

Zinc (Zn) 

4,4'-DDE 

4,4'-DDT 

Total PCBs 

2-Methylnaphthalene 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo( a)anthracene 

Benzo( a )pyrene 

Chrysene 

Dibenz(a,h)anthracene 

Fluoranthene 

Fluorene 

Naphthalene 

Phenanthrene 

Pyrene 

ERM Quotient Sum 

Mean ERM Quotient 
Mean ERM Quotient without ND 

13 

1.20 

Bl.DO 
34.00 

46.70 

0.15 

20.90 

1.00 

150.00 

2.20 

1.58 

22.70 

70.00 

16.00 

44 .00 

85.30 

261.00 

430.00 

384.00 

63.40 

600.00 

19.00 

160.00 

240.00 

665.00 

9.60 

370.00 

270.00 

218.00 

0.71 

51.60 

3.70 

410.00 

27.00 

46.10 

180.00 

670.00 

500.00 

640.00 

1100.00 

1600.00 

1600.00 

2800.00 

260.00 

5100.00 

540.00 

2100.00 

1500.00 

2600.00 

0.09 

0.13 
0.07 

0.11 

0.17 

0.25 

0.54 

0.20 

0.51 

0.30 
3.08 

2.09 

2.80 

2.19 

1.27 

0.88 

0.88 

0.50 

5.38 

0.27 

2.59 

0.67 

0.93 

0.54 

26.71 

1.07 

0.05 

0.05 

0.11 

0.04 

0.08 

0.08 

0.27 

0.24 

0.11 

0.30 

0.18 

1.82 

1.22 

1.64 

1.28 

0.75 

0.51 

0.51 

0.29 

3.15 

0.16 

1.52 

0.39 

0.55 

0.32 

15.95 

0.64 

0.05 



• 

• 

• 

SYCN002101 

SYCN002101 
SYCN002101 

SYCN002101 

SYCN002101 

SYCN002101 

SYCN002101 

SYCN002101 

SYCN002101 

SYCN002101 

SYCN002101 

SYCN002101 

SYCN002101 

SYCN002101 

SYCN002101 

SYCN002101 

SYCN002101 
SYCN002101 
SYCN002101 

SYCN002101 

SYCN002101 

SYCN002101 

SYCN002101 

SYCN002101 

SYCN002101 
SYCN002101 

MG/KG 

MG/KG 
MG/KG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

MG/KG 

UG/KG 

UG/ KG 

UG/KG 

UG/KG 

UG/ KG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 
UG/KG 

UG/ KG 

UG/KG 

UG/KG 

UG/ KG 

UG/ KG 

UG/ KG 

0.29 

46.40 

13.90 

17.90 

0.04 

16.00 

0.53 

58.90 

5.92 

5.92 

226.60 

610.00 

610.00 

610.00 

610.00 

69.00 
610.00 

66.00 
610.00 

160.00 

610.00 

610.00 

69.00 

130.00 

Shipyard Creek 
Sediment Mean ERM Quotients 

Cadmium (Cd) 

Chromium (Cr) 

Copper (Cu) 
Lead (Pb) 

U Mercury (Hg) 

Nickel (Ni) 

UJ Silver (Ag) 

Zinc (Zn) 

UJ 4,4'-DDE 

UJ 4,4'-DDT 

U Total PCBs 

U 2-Methylnaphthalene 

U Acenaphthene 

U Acenaphthylene 

U Anthracene · 

Benzo(a )anthracene 
U Benzo(a)pyrene 

J Chrysene 

U Dibenz(a,h)anthracene 

J Fluoranthene 

U Fluorene 

U Naphthalene 

Phenanthrene 

Pyrene 
ERM Quotient Sum 

Mean ERM Quotient 
Mean ERM Quotient without ND 

81.00 
34.00 

46.70 

0.15 

20.90 

1.00 
150.00 

2.20 

1.58 
22.70 

70.00 

16.00 

44.00 

85.30 

261.00 
430.00 

384.00 

63.40 

600.00 

19.00 

160.00 

240.00 

665.00 

9.60 

370.00 

270.00 

218.00 

0.71 
51.60 

3.70 

410.00 

27.00 

46.10 
180.00 

670.00 

500.00 

640.00 

1100.00 

1600.00 

1600.00 

2800.00 

260.00 

5100.00 

540.00 

2100.00 

1500.00 

2600.00 

0.03 

0.13 

0.05 

0.08 

0.06 

0.31 

0.14 

0.14 
0.22 
0.13 

1.26 

0.91 

1.22 

0.95 

0.55 
0.04 

0.38 

0.02 
2.35 

0.03 

1.13 

0.29 
0.05 

0.05 
10.76 

0.43 
0.05 

ID:WDUl\~·~7fPG(Y.'~i.1 .. ,., tv1 ~-"'·" nlc M ' , ·.:,,o .. ·.·.: .. ·.rv1 c .. ~-.i\i2fd/""' ' '"""Wx..~illW:W~.JM~Mt~,,,t . :~Mt.itt~~·----i~ ~_.L.,,,_ ____ ..... .,.,.,,. __ "-':=i-.i~R .. r~----?U 

SYCN018A01 MG/KG 0.81 Cadmium (Cd) 1.20 9.60 

SYCN018A01 MG/KG 44.30 Chromium (Cr) 81.00 370.00 

SYCN018A01 MG/KG 15.90 Copper (Cu) 34.00 270.00 
SYCN018A01 

SYCN018A01 

SYCN018A01 

SYCN018A01 

SYCN018A01 

SYCN018A01 

SYCN018A01 
SYCN018A01 

SYCN018A01 

SYCN018A01 

SYCN018A01 

SYCN018A01 

SYCN018A01 

SYCN018A01 
SYCN018A01 

SYCN018A01 

SYCN018A01 

SYCN018A01 

SYCN018A01 

SYCN018A01 
SYCN018A01 

SYCN018A01 
SYCN018A01 

MG/KG 

MG/KG 

MG/KG 

MG/KG 
MG/KG 

UG/KG 

UG/KG 
UG/KG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 
UG/ KG 

UG/ KG 

16.50 

0.05 
14.10 

0.87 

60.30 

5.65 

5.65 

227.00 

560.00 

560.00 

560.00 
560.00 

190.00 

220.00 
180.00 

560.00 

240.00 

560.00 

560.00 

560.00 

280.00 

J 
u 

u 

u 
u 
u 
u 
u 
u 
u 

J 
u 

u 
u 
u 

Lead (Pb) 

Mercury (Hg) 

Nickel (Ni) 

Silver (Ag) 

Zinc (Zn) 

4,4'-DDE 
4,4'-DDT 

Total PCBs 

2-Methylnaphthalene 

Acenaphthene 

Acenaphthylene 
Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Chrysene 

Dibenz(a,h)anthracene 

Fluoranthene 

Fluorene 

Naphthalene 

Phenanthrene 
Pyrene 

ERM Quotient Sum 
Mean ERM Quotient 
Mean ERM Quotient without ND 

14 

46.70 

0.15 
20.90 

1.00 

150.00 

2.20 

1.58 

22.70 

70.00 

16.00 

44.00 

85.30 

261.00 

430.00 

384.00 

63.40 

600.00 

19.00 

160.00 
240.00 

665.00 

218.00 
0.71 
51.60 

3.70 
410.00 

27.00 

46.10 

180.00 

670.00 

500.00 

640.00 

1100.00 

1600.00 
1600.00 

2800.00 

260.00 

5100.00 

540.00 

2100.00 

1500.00 
2600.00 

0.1 2 

0.06 
0.08 
0.07 

0.27 

0.24 

0.15 
0.21 

0.12 

1.26 
0.84 

1.12 
0.88 

0.51 

0.12 
0.14 

0.06 

2.15 

0.05 

1.04 

0.27 
0.37 

0.11 

10.48 
0.42 
0.06 



• 
009M000101 

009M000101 

009M000101 

009M000101 

009M000101 

009M000101 UG/KG 

009M000101 UG/KG 

009M000101 UG/KG 

009M000101 UG/KG 

009M000101 UG/KG 

009M000101 UG/KG 
009M000101 UG/KG 
009M000101 UGf KG 

009M000101 
009M000101 

009M000201 MG/KG 

009M000201 MG/KG • 009M000201 MG/K~ 

1 

009M000201 

009M000201 MG/KG 

009M000201 MG/KG 

009M000201 UG/KG 

009M000201 UG/KG 

009M000201 UG/KG 

009M000201 UG/KG 

009M000201 UG/KG 

009M000201 UG/KG 

009M000201 UG/KG 

009M000201 UG/KG 
009M000201 UG/KG 

009M000201 UG/ KG 

009M000201 UG/ KG 
009M000201 UG/KG 
009M000201 UG/ KG 

009M000201 
009M000201 

• 

0.44 

115.00 

9.00 

Shipyard Creek 
Sediment Mean ERM Quotients 

u Silver (Ag) 1.00 3.70 

Zinc (Zn) 150.00 410.00 

EaI>~'lllEllll,~~i!-""""""filE 4 4' '"-·· ~' • . fl .:~. . . ·'¥.zl.IJPi>' 
u 4,4'-DDT 1.58 

ERM UOTIENT 

.20 

-lfl 

·~· 
~-".':.-''}\\''%1'2¥~~~ \. ~22.90 ::.;:s.iid. , .. Li~;i.~1 PCBs. - ,; .. u...-.... ,-,.,,.,~.,<.i.,. 

88.00 UJ 2-Methylnaphthalene 70.00 0.13 

88.00 UJ Acenaphthene 16.00 500.00 0.18 

88.00 UJ Acenaphthylene 44.00 640.00 0.14 

88.00 UJ Anthracene 85.30 1100.00 0.08 

87.00 J Benzo( a )anthracene 261.00 1600.00 0.05 

440.00 UJ Benzo(a)pyrene 430.00 1600.00 0.28 

440.00 UJ Chrysene 384.00 2800.00 0.16 

440.00 UJ Dibenz(a,h)anthracene 63.40 260.00 1.69 

230.00 J Fluoranthene 600.00 5100.00 0.05 

88.00 UJ Fluorene 19.00 540.00 0.16 

440.00 UJ Naphthalene 160.00 2100.00 0.21 

440.00 UJ Phenanthrene 240.00 1500.00 0.29 

280.00 ~rene 665.00 2600.00 0.11 

ERM Quotient Sum 7.15 

Mean ERM Quotient 0.29 
Mean ERM Quotient without ND 0.14 

3.30 Arsenic (As) 8.20 70.00 0.05 

0.07 u cadmium (Cd) 1.20 9.60 

81.00 

Mercury (Hg) 0.71 0.03 

14.20 Nickel (Ni) 20.90 51.60 0.28 

0.11 u Silver (Ag) 1.00 3.70 0.03 

210.00 u 2-Methylnaphthalene 70.00 670.00 0.31 

210.00 u Acenaphthene 16.00 500.00 0.42 

210.00 u Acenaphthylene 44.00 640.00 0.33 

210.00 u Anthracene 85.30 1100.00 0.19 
210.00 u Benzo( a )anthracene 261.00 1600.00 0.13 

210.00 u Benzo( a )pyrene 430.00 1600.00 0.13 

210.00 u Chrysene 384.00 2800.00 0.08 

210.00 u Dibenz(a,h)anthracene 63.40 260.00 0.81 

210.00 u Fluoranthene 600.00 5100.00 0.04 

210.00 u Fluorene 19.00 540.00 0.39 

210.00 u Naphthalene 160.00 2100.00 0.10 

210.00 u Phenanthrene 240.00 1500.00 0.14 

210.00 u ~rene 665.00 2600.00 0.08 

ERM Quotient Sum 6.75 

Mean ERM Quotient 0.27 
Mean ERJ"'1 Quotient without ND 0.14 

15 
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Shipyard Creek 
Sediment Mean ERM Quotients 

PARAMETER ERL • ·w. "']),"., ·; 8120 
009M000301 MG/KG 0.23 cadmium (Cd) 1.20 9.60 0.02 
009M000301 MG/KG Chromium (Cr) 81.00 370.00 0.13 
009M000301 MG/KG Copper (Cu) 270.00 

G k'_ . ~Pb) ~ ·~ - ~-
-•~'k l' '' ' 

~~(!;lg) , 
009M000301 MG/KG Nickel (Ni) 51.60 0.35 
009M000301 MG/KG 0.28 u Silver (Ag) 3.70 0.08 
009M000301 MG/ KG 0.30 
~~1JG'"'(Gj ~-ffe~~ • • . 11r,.,!§IK , . 
009M000301 UG/KG 1.58 46.10 
009M000301 UG/KG 175.00 u Total PCBs 22.70 180.00 0.97 
009M000301 UG/KG 110.00 UR 2·Methylnaphthalene 70.00 670.00 0.16 
009M000301 UG/KG 110.00 UR Acenaphthene 16.00 500.00 0.22 
009M000301 UG/KG 110.00 UR Acenaphthylene 44.00 640.00 0.17 
009M000301 UG/KG 110.00 UR Anthracene · 85.30 1100.00 0.10 
009M000301 UG/KG 530.00 UR Benzo(a)anthracene 261.00 1600.00 0.33 
009M000301 UG/KG 530.00 UR Benzo(a)pyrene 430.00 1600.00 0.33 
009M000301 UG/KG 530.00 UR Chrysene 384.00 2800.00 0.19 
009M000301 UG/KG 530.00 UR Dibenz(a,h)anthracene 63.40 260.00 2.04 
009M000301 UG/KG 190.00 UR Fluoranthene 600.00 5100.00 0.04 
009M000301 UG/KG 110.00 UR Fluorene 19.00 540.00 0.20 
009M000301 UG/KG 530.00 UR Naphthalene 160.00 2100.00 0.25 
009M000301 UG/KG 530.00 UR Phenanthrene 240.00 1500.00 0.35 
009M000301 UG/ KG 180.00 UR Pyrene 665.00 2600.00 0.07 

ERM Quotient Sum 8.70 
009M000301 Mean ERM Quotient 0.35 
009M000301 Mean ERM Quotient without ND 0.12 

• 
009M000401 u 1.58 46.10 
~~i;· 7.0 180.00 ,, 
009M000401 UG/KG u 2·Methylnaphthalene 70.00 670.00 5.37 
009M000401 UG/KG u Acenaphthene 16.00 500.00 7.20 
009M000401 UG/KG 3600.00 u Acenaphthylene 44.00 640.00 5.63 
009M000401 UG/KG 3600.00 u Anthracene 85.30 1100.00 3.27 
009M000401 UG/KG 18000.00 u Benzo(a)anthracene 261.00 1600.00 11.25 
009M000401 UG/KG 18000.00 u Benzo( a )pyrene 430.00 1600.00 11.25 
009M000401 UG/KG 18000.00 u Chrysene 384.00 2800.00 6.43 
009M000401 UG/KG 18000.00 u 63.40 260.00 69.23 

••...... , .. §~- " !J§/~~"60"' .... Tm ~-- :l , . . 3 
009M000401 UG/KG 3600.00 u 19.00 540.00 6.67 
009M000401 UG/KG 18000.00 u 160.00 2100.00 8.57 
009M000401 UG/KG 18000.00 u 1500.00 12.00 
009M00040 ,. UG l<G 6400.00 J '26oo.oo t< ~., .. 

ERM Quotient Sum 188.15 
009M000401 Mean ERM Quotient 7.53 
009M000401 Mean ERM Quotient without ND 1.60 

• 
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SAMPLE ID UNITS 

009M000501 MG/KG 

RESULT 

7.30 

0.61 

009"M<iii0sru~~'il~~it 

009M000501 0.34 
-~ ·2.61.00 

150.00 
140.00 

009M000501 

009M000501 130.00 

009M000501 UG/KG 130.00 

009M000501 UG/KG 130.00 

009M000501 UG/KG 140.00 

009M000501 UG/KG 640.00 

009M000501 UG/KG 640.00 

009M000501 UG/KG 640.00 

009M000501 UG/KG 350.00 

009M000501 UG/KG 130.00 

009M000501 UG/KG 640.00 

009M000501 UG/KG 640.00 

009M000501 UG/ KG 340.00 

009M000501 
009M000501 

60 
009M000601 MG/KG 0.38 

009M000601 MG/KG 55.00 

009M000601 MG/KG 9.90 
009M000601 MG/KG 2.20 
009M000601 MG/KG 

~·MG~Gii' 
009M000601 MG/KG 

009M000601 MG/KG 56.80 

009M000601 UG/KG 2.00 

009M000601 UG/KG 5.00 

009M000601 UG/KG 70.00 

009M000601 UG/KG 240.00 

009M000601 UG/KG 240.00 

009M000601 UG/KG 240.00 

009M000601 UG/KG 240.00 

009M000601 UG/KG 240.00 

009M000601 UG/KG 240.00 

009M000601 UG/KG 240.00 

009M000601 UG/KG 240.00 

009M000601 UG/KG 240.00 

009M000601 UG/KG 240.00 

009M000601 UG/KG 240.00 

009M000601 UG/KG 240.00 

009M000601 UG/ KG 240.00 

009M000601 
009M000601 

Shipyard Creek 
Sediment Mean ERM Quotients 

VQUAL PARAMETER 

u 

4,!l'-DDE ... , .. 
4,4'·DDT 

~otal.~ 
u 2-Methylnaphthalene 

u Acenaphthene 

u Acenaphthylene 

u Anthracene 

J Benzo( a )anthracene 

u Benzo( a )pyrene 

u Chrysene 

u Dibenz(a,h)anthracene 

J Fluoranthene 

u Fluorene 

u Naphthalene 

u Phenanthrene 

Pyrene 

ERM Quotient Sum 

Mean ERM Quotient 

Mean ERM Quotient without ND 

) 

Chromium (Cr) 

Copper (Cu) 

u Lead (Pb) 

J 

ERL 

8.20 

1.20 

16.00 

44.00 

85.30 

261.00 

430.00 

384.00 

63.40 

600.00 

19.00 

160.00 

240.00 

665.00 

1.20 

81.00 

34.00 

46.70 

0.15 

ERM 
70.00 

lfil!:Q!> 
670.00 

500.00 

640.00 

1100.00 

1600.00 

1600.00 

2800.00 

260.00 

5100.00 

540.00 

2100.00 

1500.00 

2600.00 

70 •. 

9.60 

370.00 

270.00 

218.00 

0 .71 

Ni ~~lllSftO-·,., ... ~ ' •·,-. ,,,t _ __ .,. ,,. 

u Silver (Ag) 1.00 3.70 

Zinc (Zn) 150.00 410.00 

4,4'-DDE 2.20 27.00 

u 4,4'-DDT 1.58 46.10 

u Total PCBs 22.70 180.00 

u 2-Methylnaphthalene 70.00 670.00 

u Acenaphthene 16.00 500.00 

u Acenaphthylene 44.00 640.00 

u Anthracene 85.30 1100.00 

u Benzo(a)anthracene 261.00 1600.00 

u BenLo(a)pyrene 430.00 1600.00 

u Chrysene 384.00 2800.00 

u Dibenz(a,h)anthracene 63.40 260.00 

u Fluoranthene 600.00 5100.00 

u Fluorene 19.00 540.00 

u Naphthalene 160.00 2100.00 

u Phenanthrene 240.00 1500.00 

u Pyrene 665.00 2600 .00 

ERM Quotient Sum 

Mean ERM Quotient 
Mean ERM Quotient without ND 

17 

ERM QUOTIENT 

0.10 

0.06 

0.09 
0;64 
5.56 
3.04 . 
7.72 

0.19 

0.26 

0.20 

0.12 

0.09 

0.40 

0.23 

2.46 

0.07 

0.24 

0.30 

0.43 

0.13 

24.34 

0.97 
0.78 

0.15 

0.04 

0.09 

0.14 

0.07 

0.11 

0.39 

0.36 

0.48 

0.38 

0.22 

0.15 

0.15 

0.09 

0.92 

0.05 

0.44 

0.11 

0.16 

0.09 

5.29 

0.21 
0.04 

........................................................................................................................................................................................................................................................................................................................................................................................................................................... ; 



Shipyard Creek 
Sediment Mean ERM Quotients 

SAMPLE ID RESULT VQUAL PARAMETER ERL ERM QUOTIENT • 5.30 . Arsenic (As) 8.20 0.08 

~~~ 
« 

% 
. . 

( ij 
009M000701 MG/KG 36.10 Chromium (Cr) 81.00 370.00 0.10 
009M000701 MG/KG 6.30 J Copper (Cu) 34.00 270.00 0.02 
009M000701 MG/KG 8.50 u Lead (Pb) 46.70 218.00 0.04 
009M000701 MG/KG 0.02 u Mercury (Hg) 0.15 0.71 0.03 

&~•n!f.11~m::, .. -c~l1119l~~~--lfi ,¥ 
. ,. ''(ffi}~·· ,; ·~o • ' . • if",; • ·: . . «. , '.6fi""~ . ·,. . ,_,w 
-~ .•• _:, ~ - '"' .',;, - . -· li;i~- . "''"l-: . (t 

009M000701 MG/KG 1.40 u Silver (Ag) 1.00 3.70 0.38 
009M000701 MG/KG 41.50 Zinc (Zn) 150.00 410.00 0.10 

009M000701 UG/KG 2.00 u 4,4'-DDE 2.20 27.00 0.07 

009M000701 UG/KG 4.00 u 4,4'·DDT 1.58 46.10 0.09 

009M000701 UG/KG 70.00 u Total PCBs 22.70 180.00 0.39 
009M000701 UG/KG 220.00 u 2·Methylnaphthalene 70.00 670.00 0.33 

009M000701 UG/KG 220.00 u Acenaphthene 16.00 500.00 0.44 

009M000701 UG/KG 220.00 u Acenaphthylene 44.00 640.00 0.34 

009M000701 UG/KG 220.00 u Anthracene · 85.30 1100.00 0.20 

009M000701 UG/KG 220.00 u Benzo( a)anthracene 261.00 1600.00 0.14 

009M000701 UG/KG 220.00 u Benzo(a)pyrene 430.00 1600.00 0.14 

009M000701 UG/KG 220.00 u Chrysene 384.00 2800.00 0.08 

009M000701 UG/KG 220.00 u Dibenz( a,h )anthracene 63.40 260.00 0.85 

009M000701 UG/KG 220.00 u Fluoranthene 600.00 5100.00 0.04 

009M000701 UG/KG 220.00 u Fluorene 19.00 540.00 0.41 

009M000701 UG/KG 220.00 u Naphthalene 160.00 2100.00 0.10 

009M000701 UG/KG 220.00 u Phenanthrene 240.00 1500.00 0.15 

009M000701 UG(KG 220.00 u ~rene 665.00 2600.00 0.08 

ERM Quotient Sum 5.13 

009M000701 Mean ERM Quotient 0.2 1 
009M000701 Mean ERM ~'l.lotient without ND 0.03 

009MOOoaot 
' . .....;· 
,QOOMOOOS01 • 009M000801 MG/KG 50.90 Chromium (Cr) 370.00 0.14 

009M000801 MG/KG 13.30 Copper (Cu) 34.00 270.00 0.05 

009M000801 MG/KG 10.10 u Lead (Pb) 46.70 218.00 0.05 
009M000801 MG/KG 0.03 J Mercury (Hg) 0.15 0.71 0.04 

009M000801 MG/KG 19.90 Nickel (Ni) 20.90 51.60 0.39 

009M000801 MG/KG 1.60 u Silver (Ag) 1.00 3.70 0.43 

009M000801 MG/KG 82.20 Zinc (Zn) 150.00 410.00 0.20 

009M000801 UG/KG 3.00 u 4,4'·DDE 2.20 27.00 0.11 

009M000801 UG/KG 6.00 u 4,4'-DDT 1.58 46.10 0.13 

009M000801 UG/KG 105.00 u Total PCBs 22 .70 180.00 0.58 

009M000801 UG/KG 300.00 u 2·Methylnaphthalene 70.00 670.00 0.45 

009M000801 UG/KG 300.00 u Acenaphthene 16.00 500.00 0.60 

009M000801 UG/KG 300.00 u Acenaphthylene 44.00 640.00 0.47 

009M000801 UG/KG 300.00 u Anthracene 85.30 1100.00 0.27 

009M000801 UG/KG 300.00 u Benzo(a)anthracene 26 1.00 1600.00 0.19 

009M000801 UG/KG 300.00 u Benzo(a)pyrene 430.00 1600.00 0.19 

009M000801 UG/KG 300.00 u Chrysene 384.00 2800.00 0.11 

009M000801 UG/KG 300.00 u Dibenz(a,h)anthracene 63.40 260.00 1.15 

009M000801 UG/KG 300.00 u Fluoranthene 600.00 5100.00 0.06 

009M000801 UG/KG 300.00 u Fluorene 19.00 540.00 0.56 

009M000801 UG/KG 300.00 u Naphthalene 160.00 2100.00 0.14 

009M000801 UG/KG 300.00 u Phenanthrene 240.00 1500.00 0.20 

009M000801 UG[ KG 300.00 u ~rene 665.00 2600.00 0.12 

ERM Quotient Sum 6.91 

009M000801 Mean ERM Quotient 0.28 
009M000801 Mean ERM Quotient without ND 0.04 

• 
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• 

• 

Shipyard Creek 
Sediment Mean ERM Quotients 

SAMPLE ID UNITS RESULT VQUAL PARAMETER 

009M000901 MG/KG 0.62 J Arsenic {As) 

009M000901 MG/KG 0.15 U Cadmium (Cd) 

009M000901 MG/KG 6.50 Chromium (Cr) 

ERL 

8.20 

1.20 

81.00 

ERM 

70.00 

9.60 

ERM QUOTIENT 

0.01 

tim.i~Jl!lmiS'.i<i~~t~~•1•rw, ,.1"11.--~"""'~;:iil:;:,m;:~if.io,.-.1';,!M.· 
009M000901 MG/KG 5.30 Lead (Pb) 

009M000901 MG/KG 0.05 Mercury (Hg) 

009M000901 MG/KG 2.80 Nickel (Ni) 

009M000901 MG/KG 0.25 

009M000901 MG/KG 8.50 

009M000901 UG/KG 2.00 

:~t;tmJlliN'4w$,;:'UJ[~~lllli!Ql1:1.,""~'" 
009M000901 UG/KG 70.00 

009M000901 UG/KG 190.00 

009M000901 UG/KG 190.00 

009M000901 UG/KG 190.00 

009M000901 UG/KG 190.00 

009M000901 UG/KG 190.00 

009M000901 UG/KG 

009M000901 UG/KG 

009M000901 UG/KG 

009M000901 UG/KG 

009M000901 UG/KG 

009M000901 UG/KG 

009M000901 UG/KG 

009M000901 UG/ KG 

009M000901 
009M000901 

009M001001 MG/KG 

009M001001 MG/KG 

009M001001 MG/KG 

190.00 

190.00 

190.00 

190.00 

190.00 

190.00 

190.00 

190.00 

7.70 

0.70 

:.':p;<:'.Y!"'~JWP-Pti>~::;;;:~;:~zye7!MBwml:M:&.:'!"'5:JJ 

~J;1QQJ9Qi§lit•h:.ltl.Gl'h~'·"" --="'"""'" 
009M001001 MG/KG 

009M001001 MG/KG 

009M001001 

009M001001 

009M001001 

009M001001 

009M001001 

009M001001 

009M001001 

009M001001 

009M001001 

009M001001 

009M001001 

009M001001 

009M001001 

009M001001 

009M001001 

009M001001 

009M001001 
009M001001 

UG/KG 

UG/KG 

UG/ KG 

15.80 

0.13 

15.80 

1.00 

280.00 

280.00 

280.00 

280.00 

280.00 

280.00 

280.00 

280.00 

280.00 

280.00 

280.00 

280.00 

u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

Silver (Ag) 

2-Methylnaphthalene 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Chrysene 

Dibenz(a,h)anthracene 

Fluoranthene 

Fluorene 

Naphthalene 

Phenanthrene 

Pyrene 

ERM Quotient Sum 

Mean ERM Quotient 
Mean ERM Quotient without ND 

Arsenic (As) 

Cadmium (Cd) 

Mercury (Hg) 

2-Methylnaphthalene 

Acenaphthene 

Acena phthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Chrysene 

Dibenz(a,h)anthracene 

Fluoranthene 

Fluorene 

Naphthalene 

Phenanthrene 

Pyrene 

ERM Quotient Sum 

Mean ERM Quotient 
Mean ERM Quotient without ND 

19 

46.70 

0.15 

20.90 

1.00 

150.00 

2.20 

22.70 

70.00 

16.00 

44.00 

85.30 

261.00 

430.00 

384.00 

63.40 

600.00 

19.00 

160.00 

240.00 

665 .00 

8.20 

1.20 

46.70 

0.15 

20.90 

1.00 

70.00 

16.00 

44.00 

85.30 

261.00 

430.00 

384.00 

63.40 

600.00 

19.00 

160.00 

240.00 

665.00 

0.71 

51.60 

3.70 

410.00 

0.07 

0.05 

0.07 

0.02 

0.07 

!!....-+*--"'°''~QJl] 

670.00 

500.00 

640.00 

1100.00 

1600.00 

1600.00 

2800.00 

260.00 

5100.00 

540.00 

2100.00 

1500.00 

2600.00 

70.00 

9.60 

218.00 

0.71 

51.60 

3.70 

410.00 

670.00 

500.00 

640.00 

1100.00 

1600.00 

1600.00 

2800.00 

260.00 

5100.00 

540.00 

2100.00 

1500.00 

2600.00 

0.39 

0.28 

0.38 

0.30 

0.17 

0.12 

0.12 

0.07 

0.73 

0.04 

0.35 

0.09 

0.13 

0.07 

3.85 

0.15 
0.02 

0.11 

0.18 

0.31 

0.27 

0.27 

0.42 

0.56 

0.44 

0.25 

0.18 

0.18 

0.10 

1.08 

0.05 

0.52 

0.13 

0.19 

0.11 

8.19 

0.33 
0.15 



• 

• 

• 

009M001101 0.14 

009M001101 MG/KG 47.50 

009M001101 MG/KG 18.70 
009M001101 MG/KG 22.60 

009M001101 MG/KG 0.12 

009M001101 MG/KG 17.70 

009M001101 MG/KG 0.24 

Shipyard Creek 
Sediment Mean ERM Quotients 

u 

u 

Cadmium (Cd) 
Chromium (Cr) 

Copper (Cu) 
Lead (Pb) 

1.20 

81.00 
34.00 

46.70 
0.15 

20.90 

1.00 

9.60 

370.00 

270.00 
218.00 

0.71 

51.60 

3.70 

0.13 

0.07 
0.10 
0.17 

0.34 

0.06 

009M001101 MG/KG 118.00 150.00 410.00 0.29 
-~--'----,;;,,...,:;w~·-illi~llli!IEi:M~ "'"''"'-f.'1'1~-.::'"!lll!:::\t1::~·~"""ft"''°'"''-' ~!1!1 ~!{~,;lll,. ,~....o.;;""-"'..:.ililw..:-....;'4....if""' · 2¥£0."W&liw;:~?;i!lY!~\O.. . . . ""' ' 
009M001101 UG/KG 8.00 U 4,4'-DDT 1.58 46.10 0.17 

009M001101 UG/KG 140.00 U Total PCBs 

009M001101 UG/KG 80.00 U 2-Methylnaphthalene 

009M001101 UG/KG 80.00 U Acenaphthene 

009M001101 UG/KG 80.00 U Acenaphthylene 

009M001101 UG/KG 80.00 U Anthracene · 
009M001101 UG/KG 420.00 U Benzo(a)anthracene 

009M001101 UG/KG 420.00 U Benzo(a)pyrene 

009M001101 UG/KG 420.00 U Chrysene 

009M001101 UG/KG 420.00 U Dibenz(a,h)anthracene 

009M001101 UG/KG 420.00 U Fluoranthene 

009M001101 UG/KG 80.00 U Fluorene 

009M001101 UG/KG 420.00 U Naphthalene 

009M001101 UG/KG 420.00 U Phenanthrene 

009M001101 UG/KG 420.00 U Pyrene 

009M001101 
009M001101 

009M001201 

009M001201 

009M001201 

009M001201 
009M001201 
009M001201 

009M001201 

009M001201 

009M001201 

009M001201 

009M001201 
009M001201 
009M001201 

009M001201 

009M001201 

009M001201 
009M001201 

009M001201 

009M001201 

009M001201 

009M001201 

009M001201 

009M001201 

009M001201 

009M001201 

009M001201 
009M001201 

MG/KG 

MG/KG 

MG/KG 

MG/KG 
MG/KG 
MG/KG 

MG/KG 

MG/KG 

MG/KG 

UG/KG 

UG/KG 

UG/KG 
UG/KG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 
UG/KG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

UG/KG 

UG/ KG 

6.30 
0.24 

25.90 

9.10 
l.90 
0.03 

12.90 

0.30 

29.30 

2.00 

4.00 

70.00 
200.00 

200.00 

200.00 

200.00 

200.00 
200.00 

200.00 

200.00 

200.00 

200.00 

200.00 

200.00 

200.00 

u 
J 

u 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

ERM Quotient Sum 

Mean ERM Quotient 
Mean ERM Quotient without ND 

Arsenic (As) 
Cadmium (Cd) 

Chromium (Cr) 

Copper (Cu) 
Lead (Pb) 
Mercury (Hg) 

Nickel (Ni) 

Silver (Ag) 
Zinc (Zn) 

4,4'-DDE 

4,4'·DDT 

Total PCBs 
2-Methylnaphthalene 

Acenaphthene 

Acenaphthylene 

Anthracene 
Benzo(a )anthracene 

Benzo( a )pyrene 

Chrysene 

Dibenz(a,h)anthracene 

Fluoranthene 

Fluorene 

Naphthalene 

Phenanthrene 

Pyrene 

ERM Quotient Sum 
Mean ERM Quotient 
Mean ERM Quotient without ND 

20 

22.70 

70.00 

16.00 

44.00 

85.30 
261.00 

430.00 
384.00 

63.40 

600.00 

19.00 

160.00 

240.00 

665.00 

8.20 

1.20 
81.00 

34.00 
46.70 
0.15 . 

20.90 

1.00 

150.00 

2.20 

1.58 

22.70 
70.00 

16.00 

44.00 

85.30 
261.00 

430.00 

384.00 

63.40 

600.00 

19.00 

160.00 

240.00 

665.00 

180.00 

670.00 

500.00 

640.00 

1100.00 
1600.00 

1600.00 
2800.00 

260.00 

5100.00 

540.00 

2100.00 

1500.00 

2600.00 

70.00 

9.60 

370.00 

270.00 

218.00 
0.71 

51.60 

3.70 

410.00 

27.00 

46.10 

180.00 
670.00 

500.00 

640.00 

1100.00 

1600.00 
1600.00 

2800.00 

260.00 

5100.00 

540.00 

2100.00 

1500.00 

2600.00 

0. 78 

0.12 

0.16 

0.13 

0.07 

0.26 

0.26 
0.15 

1.62 

0.08 

0.15 

0.20 

0.28 

0.16 

6.07 

0.24 
0.06 

0.09 

0.03 
0.07 

0.03 
0.01 
0.04 
0.25 

0.08 

0.07 

0.07 

0.09 

0.39 
0.30 

0.40 

0.31 

0.18 
0.13 
0.13 
0.07 

0.77 
0.04 

0.37 

0.10 

0.13 
0.08 
4.22 

0.17 
0.02 



• 

• 

• 

SAMPLE ID UNITS RESULT 

Shipyard Creek 
Sediment Mean ERM Quotients 

• "' '"' st ll!§) 

009M001301 0.11 U Cadmium (Cd) 9.60 a.al 

Oa9MOal301 59.20 Chromium (Cr) 81.aa 37a.aa a.16 

~1{11, ""-.......... """"='--'"---~-,..---·~~~·v""''1B!Q,QQ ... ,""'""~----
oa9Maa1301 MG/KG 34.4a Lead (Pb) 46.7a 218.aa a.16 

JIDSMOo~~~..- 16 " ~l!@l!!¥'~g'ii;%i,,Jl1.' I • _;,-\~=•:mm'YJIJD.oTzJ.l!;lfiJfill'f:' >YY"072J_''~_:· :::: ~ •• .A • .:c •• \!iiil __ a;1wmm•n~tt\Ai!Jili;~ir Jii\WW!:!L"-- . A"Willii'll\M.,~Iifilllll- '""'"'"·--·····~&.~"-# ""'···-· -"·"~ 
aa9Maa13a1 MG/KG 18.6a Nickel (Ni) 2a.9a 51.6a a.36 

a09M0013a1 0.19 

oa9Maa13a1 126.00 

' "'' ""!· - · · ·~ 

36.00 

18.00.1( 
3:i.Q199~ 

aa9Maa13a1 UG/KG 7a.oo 

aa9Maa13a1 UG/KG 7a.aa 

aa9Maa13a1 UG/KG 7a.aa 

009M001301 UG/KG 70.00 

009Maa13a1 UG/KG 3Sa.aa 

Oa9Maa13a1 UG/KG 3Sa.aa 

009M001301 UG/KG 3Sa.aa 

009MOa1301 UG/KG 3Sa.aa 

a09Ma01301 UG/KG 3So.aa 

Oa9M001301 UG/KG 7a.oa 

009M001301 UG/KG 3Sa.ao 

Oa9M0013a1 UG/KG 3Sa.aa 

009M001301 UG/ KG 3Sa.aa 

009M0013a1 
009Ma01301 

009M001401 MG/KG 14.Sa 

009M001401 MG/KG 0.7a 

009M0014al MG/KG 47.Sa 

009MOa1401 MG/KG 31.7a 

14.6a 

1.2a 

aa9Maa14a1 UG/KG 80.aa 

lif:ital't'· « '-·.<>~· >• 

aa9Maa14a1 UG/KG 8a.oo 

aa9Maa14a1 UG/KG 8a.aa 

aa9Maa14a1 UG/KG 41a.aa 

aa9Maa14a1 UG/KG 410.aa 

aa9Maa14a1 UG/KG 14a.aa 

aa9Maa14a1 UG/KG 41a.aa 

UG/KG 12a.aa 

160.00 
aa9MOa14al UG/KG 410.aa 

aa9MOa14a1 UG/KG 1sa.oa 

aa9Maa14a1 UGl KG 110.00 

Oa9Maa1401 
009Maa14a1 

u Silver (Ag) i.aa a.OS 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

u 

u 

u 
u 
u 
u 

u 

u 

vv 

.zinc (Zn) ·«""_ • .ll'.,~;,££"'' 0.31 
' 2.20 . 

2-Methylnaphthalene 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Chrysene 

Dibenz(a,h)anthracene 

Fluoranthene 

Fluorene 

Naphthalene 

Phenanthrene 

Pyrene 

ERM Quotient Sum 

Mean ERM Quotient 
Mean ERM Quotient without ND 

Arsenic (As) 
Cadmium (Cd) 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Chrysene 

Dibenz(a,h)anthracene 

Fluoranthene 

Naphthalene 

Phenanthrene 

Pyrene 

ERM Quotient Sum 

Mean ERM Quotient 
Mean ERM ~otient without ND 

21 

1.58 
2470 18Q,OO 
7a.aa 67a.aa 

16.aa saa.aa 

44.0a 64a.aa 

8S.3a 1100.00 

261.00 160a.oa 

43a.aa 16ao.oo 

384.0a 28aa.oo 

63.4a 260.ao 

6aa.aa 5100.aa 

19.ao S4a.aa 

16a.aa 21ao.aa 

24a.aa 1500.ao 

665.aa 26ao.oo 

8.2a 70.aa 

1.2a 9.60 

81.0a 370.00 

34.aa 

2a.9a 51.6a 

1.00 3.7a 

1sa.aa 

44.aa 640.ao 

8S.3a uao.oo 

261.0a 16aa.oo 

43a.oa 16aa.oo 

384.0a 28aa.oo 

63.4a 26a.ao 

6aa.aa s1aa.ao 

11!Ilf~oo 
16a.oo 21ao.oo 

24a.aa 1saa.ao 

665.00 2600.00 

a.10 

a.14 

a.11 

a.06 

a.22 

a.22 

a.13 

1.35 
a.a7 

a.13 

0.17 

a.23 

a.13 

8.45 

a.34 
a.21 

a.21 

a.a7 

a.13 

a.13 

a.a7 

a.26 

a.26 

a.as 

1.58 

a.a2 -.as:.:: 
a.2a 

a.10 

0.04 

9.63 

a.39 
a.27 



Shipyard Creek 
Sediment Mean ERM Quotients 

SAMPLE ID 

• ~':'"-' f···---(~ -~:~'- ·' 

~QQI?.ir 
009M001501 cadmium {Cd) 1.20 9.60 0.06 

009M001501 40.80 81.00 370.00 

009M001501 

009M001501 17.90 Nickel (Ni) 20.90 51.60 0.35 

009M001501 0.18 u Silver {Ag) 1.00 3.70 0.05 

410.00 0.32 

i1:&r 
4,4'-00T 46.10 
Tqj:flJ PCBs 

009M001501 UG/KG 70.00 u 2-Methylnaphthalene 70.00 670.00 0.10 

009M001501 UG/KG 70.00 u Acenaphthene 16.00 500.00 0.14 

009M001501 UG/KG 70.00 u Acenaphthylene 44.00 640.00 0.11 

009M001501 UG/KG 70.00 u Anthracene 85.30 1100.00 0.06 

009M001501 UG/KG 350.00 u Benzo( a)anthracene 261.00 1600.00 0.22 

009M001501 UG/KG 350.00 u Benzo( a )pyrene 430.00 1600.00 0.22 

009M001501 UG/KG 350.00 u Chrysene 384.00 2800.00 0.13 

009M001501 UG/KG 350.00 u Dibenz(a,h)anthracene 63.40 260.00 1.35 

009M001501 UG/KG 100.00 Fluoranthene 600.00 5100.00 0.02 

009M001501 UG/KG 70.00 u Fluorene 19.00 540.00 0.13 

009M001501 UG/KG 350.00 u Naphthalene 160.00 2100.00 0.17 

009M001501 UG/KG 350.00 u Phenanthrene 240.00 1500.00 0.23 

009M001501 UG/ KG 130.00 ~rene 665.00 2600.00 0.05 

ERM Quotient Sum 12.86 

009M001501 Mean ERM Quotient 0.51 
009M001501 Mean ERM Quotient without ND 0.40 

009N001001 MG/KG 8.10 u Arsenic {As) 8.20 70.00 0.12 

009N001001 MG/KG 0.62 UJ cadmium {Cd) 9.60 0.06 

• 009N001001 MG/KG 

009N .. ~KG '"'$ 

009N001001 MG/KG 24.60 UJ Lead (Pb) 46.70 218.00 0.11 

009N001001 MG/KG 0.09 UJ Mercury (Hg) 0.15 0.71 0.13 

009N001001 MG/KG 18.90 Nickel (Ni) 20.90 51.60 0.37 

009N001001 MG/KG 1.10 UJ Sliver {Ag) 1.00 3.70 0.30 

009N001001 MG/KG 95.40 Zinc (Zn) 150.00 410.00 0.23 

IQ910lfmb~G·0ff1~0§L4Q'v\Wfl'.• '.&fMll'~~ ·~···"-Ull! ... 'a"MfJW M\ I J liL-cc-,,,,,,""""-·"""'""'A""""""'"_;' 0:.: . •~ .. . :.&. i;h~ilt·,,_~-----' ,,_)Riliw~-- ~- .,,,,~,,>;~,, -~ ..... • ,...l,,+,,,,%1 ... ' .' .. 00: ~ ,, 
009N001001 UG/KG 3.30 u 4,4'-DDT 1.58 

~~Ii"'' .. ~ , •i};J.:J,g.Vr"" ,,.._;,. ' .,,. 

009N001001 UG/KG 330.00 u 2-Methylnaphthalene 70.00 670.00 0.49 

009N001001 UG/KG 330.00 u Acenaphthene 16.00 500.00 0.66 

009N001001 UG/KG 330.00 u Acenaphthylene 44.00 640.00 0.52 

009N001001 UG/KG 330.00 u Anthracene 85.30 1100,00 0.30 

009N001001 UG/KG 330.00 u Benzo(a )anthracene 261.00 1600.00 0.21 

009N001001 UG/KG 330.00 u Benzo( a )pyrene 430.00 1600.00 0.21 

009N001001 UG/KG 330.00 u Chrysene 384.00 2800.00 0.12 

009N001001 UG/KG 330.00 u Dibenz{a,h)anthracene 63.40 260.00 1.27 

009N001001 UG/KG 61.50 Fluoranthene 600.00 5100.00 0.01 

009N001001 UG/KG 330.00 u Fluorene 19.00 540.00 0.61 

009N001001 UG/KG 330.00 u Naphthalene 160.00 2100.00 0.16 

009N001001 UG/KG 330.00 u Phenanthrene 240.00 1500.00 0.22 

009N001001 UG/KG 64.90 !:J'.rene 665.00 2600.00 0.02 

ERM Quotient Sum 7.28 

009N001001 Mean ERM Quotient 0.29 

009N001001 Mean ERM Quotient without ND 0.07 

• 
22 
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• 

• 

• 

UNITS RESULT 

m~: · ;160 

009N001501 MG/KG 0.87 

009N001501 MG/KG 71.SO 

Shipyard Creek 
Sediment Mean ERM Quotients 

009N001501 MG/KG 22.80 UJ 
mliliQt~r~lm[G;[~lt~;·•~N • t'•• 

009N001501 

1~~91!1ii~, 
009N001501 

009N001501 
009N001501 
009N001501 
009N001501 

009N001501 

009N001501 
009N001501 

009N001501 
009N001501 
009N001501 
009N001501 

009N001501 

009N001501 
009N001501 

196M000101 
196M000101 

196M000101 

196M000101 
196M000101 
196M000101 
196M000101 
196M000101 
196M000101 
196M000101 

196M000101 
196M000101 
196M000101 

196M000101 
196M000101 

UG/KG 3.30 

_;~1£Ai::Z~:Loo 
UG/KG 330.00 

UG/KG 330.00 
UG/KG 330.00 
UG/KG 330.00 
UG/KG 75.00 

UG/KG 330.00 

UG/KG 90.00 

UG/KG 330.00 

UG/KG 148.00 
UG/KG 330.00 
UG/KG 330.00 
UG/KG 330.00 

UG/KG 162.00 

MG/KG 6.10 
MG/KG 0.19 

MG/KG 45.50 

MG/KG 16.30 
MG/KG 18.40 
MG/KG 0.04 
MG/KG 8.30 
MG/KG 0.12 
MG/KG 63.00 

UG/KG 64.00 

UG/KG 64.00 
UG/KG 294.00 
UG/KG 52.00 

u 
u 
u 
u 
J 
u 
J 
u 

u 
u 
u 

u 
J 

u 
u 
u 

2-Methylnaphthalene 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo(a)anthracene 

Benzo(a)pyrene 

Chrysene 

Dibenz(a,h)anthracene 

Fluoranthene 

Fluorene 

Naphthalene 

Phenanthrene 

Pyrene 

ERM Quotient Sum 

Mean ERM Quotient 

Mean ERM Quotient without ND 

Arsenic (As) 

Cadmium (Cd) 

Chromium (Cr) 

Copper (Cu) 

Lead (Pb) 

Mercury (Hg) 

Nickel (Ni) 

Silver (Ag) 

Zinc (Zn) 

4,4'-DDE 

4,4'-DDT 

Total PCBs 

2-Methylnaphthalene 

Mean ERM Quotient 
Mean ERM Quotient without ND 

23 

16.00 
44.00 
85.30 

261.00 

430.00 

384.00 

63.40 
600.00 

19.00 
160.00 
240.00 

665.00 

8.20 

1.20 

81.00 
34.00 
46.70 
0.15 
20.90 
1.00 

150.00 

2.20 

1.58 
22.70 
70.00 

670.00 
500.00 
640.00 
1100.00 
1600.00 

1600.00 

2800.00 
260.00 

5100.00 
540.00 

2100.00 
1500.00 

2600.00 

70.00 
9.60 

370.00 

270.00 
218.00 

0.71 
51.60 

3.70 
410.00 

27.00 
46.10 
180.00 
670.00 

0.10 
0.30 

"%r1fi'Ml)""''pwmm1 rtt r¥LAR~~~£f _ 
0.07 

-i:96 
0.49 
0.66 
0.52 
0.30 
0.05 

0.21 

0.03 

1.27 
0.03 
0.61 

0.16 
0.22 

0.06 
8.64 

0.35 
0.15 

0.09 
0.02 

0.12 

0.06 
0.08 
0.06 
0.16 

0.03 
0.15 

2.37 

1.39 

1.63 
0.08 

0.77 
-,~,-~,l 

1,~ ! 
----~o~s~,:, -s: /..x.::..i... ~ 

0.77 
0.23 



Shipyard Creek 
Sediment Mean ERM Quotients 

SAMPLE ID UNITS RESULT vguAL PARAMETER ERL ERM ERM guoTIENT 

• 196M000102 MG/KG 6.50 Arsenic (As) 8.20 70.00 0.09 
196M000102 MG/KG 0.14 Cadmium (Cd) 1.20 9.60 0.01 
196M000102 MG/KG 18.30 Chromium (Cr) 81.00 370.00 0.05 
196M000102 MG/KG 11.90 Copper (Cu) 34.00 270.00 0.04 
196M000102 MG/KG 20.30 Lead (Pb) 46.70 218.00 0.09 
196M000102 MG/KG 0.12 Mercury (Hg) 0.15 0.71 0.17 
196M000102 MG/KG 7.50 Nickel (Ni) 20.90 51.60 0.15 
196M000102 MG/KG 0.12 u Silver (Ag) 1.00 3.70 0.03 
196M000102 MG/KG 40.40 Zinc (Zn) 150.00 410.00 0.10 
196M000102 UG/KG 62.00 u 4,4'-DDE 2.20 27.00 2.30 
196M000102 UG/KG 62.00 u 4,4'-DDT 1.58 46.10 1.34 
196M000102 UG/ KG 287.00 u Total PCBs 22.70 180.00 1.59 
196M000102 UG/KG 820.00 u 2-Methylnaphthalene 70.00 670.00 

UG/KG 820.00 u Acenaphthene 16.00 500.00 

UG/K G 
..... 

48.00 :&.ceiiipht11Yie~ 441'00 . "'6ilo.~ 
UG/~p · '. · ~l .. 00 Anttva~e, ' t-· 85.30 . 1100.0() ,b ~ " 0.08 . 
!!.GLJS...G~d@._00 ~~i!~rithi aceJJ!\ r ~i.QQ .··. ;_J.W..&9-~~-- : . 0.2J~. 

196M000102 UG/KG 290.00 Benzo(a)pyrene 430.00 1600.00 0.18 
196M000102 UG/KG 180.00 Chrysene 384.00 2800.00 0.06 
196M000102 UG/KG 820.00 u 3.15 

~~~~n~--2 {t_,..Jl@_l~mi . • . _@Q ~--196M000102 UG/KG 820.00 u Fluorene 19.00 540.00 1.52 
196M000102 UG/KG 150.00 Naphthalene 160.00 2100.00 0.07 
196M000102 UG/KG 81.00 240.00 1500.00 
!fOO"'MOOODS'"~ 2700.00 ~~~i)ii!!.(11 .· ,· ' 

ERM Quotient Sum 15.69 
196M000102 Mean ERM Quotient 0.63 
196M000102 Mean ERM Quotient without ND 0.12 

196M000103 MG/KG 5.60 Arsenic (As) 8.20 70.00 0.08 
196M000103 MG/KG 0.10 Cadmium (Cd) 1.20 9.60 O.Dl 

• 196M000103 MG/KG 11.80 Chromium (Cr) 81.00 370.00 0.03 
196M000103 MG/KG 10.90 Copper (Cu) 34.00 270.00 0.04 
196M000103 MG/KG 17.30 Lead (Pb) 46.70 218.00 0.08 
196M000103 MG/KG 0.06 Mercury (Hg) 0.15 0.71 0.08 
196M000103 MG/KG 4.80 Nickel (Ni) 20.90 51.60 0.09 
196M000103 MG/KG 0.12 u Silver (Ag) 1.00 3.70 0.03 
196M000103 MG/KG 44.50 Zinc (Zn) 150.00 410.00 0.11 
196M000103 UG/KG 57.00 u 4,4'-DDE 2.20 27.00 2.11 
196M000103 UG/KG 57.00 u 4,4'-DDT 1.58 46.10 1.24 

196M000103 UG/KG 301.00 u Total PCBs 22.70 180.00 1.67 
UG/KG 40.00 2-Methylnaphthalene 0.06 

UG/KG 780.00 U Acenaphthene 

"' , . ,1W'BRl1~ e 
196M000103 UG/KG 64.00 J Anthracene 85.30 1100.00 0.06 
196M000103 UG/KG 220.00 261.00 1600.00 0.14 
196M000103 UG/KG 220.00 430.00 1600.00 0.14 
196M000103 UG/KG 190.00 384.00 2800.00 0.07 
~Jijili1;~1Q!:)r ~ ..... Q..3,.' 
196M000103 UG/KG 230.00 Fluoranthene 600.00 5100.00 0.05 
196M000103 780.00 u Fluorene 19.00 540.00 1.44 
196M000103 140.00 J Naphthalene 160.00 2100.00 

J Phenanthrene 

&~:Nir'ne~ ~ 
ERM Quotient Sum 

196M000103 Mean ERM Quotient 0.40 
196M000103 Mean ERM Quotient without ND 0.08 

• 
24 



• 

• 

• 

Shipyard Creek 
Sediment Mean ERM Quotients 

SAMPLE ID UNITS RESULT VQUAL PARAMETER ERL ERM ERM QUOTIENT 
196M000201 MG/KG 6.70 Arsenic (As) 8.20 70.00 0.10 

196M000201 MG/KG 0.05 Cadmium (Cd) 1.20 9.60 0.01 

196M000201 MG/KG 38.40 Chromium (Cr) 81.00 370.00 0.10 

196M000201 MG/KG 30.60 Copper(Cu) 34.00 270.00 0.11 

196M000201 MG/KG 28.00 Lead (Pb) 46.70 218.00 0.13 
196M000201 MG/KG 0.10 Mercury (Hg) 0.15 0.71 0.14 

196M000201 MG/KG 9.50 Nickel (Ni) 20.90 51.60 0.18 

196M000201 MG/KG 0.12 u Silver (Ag) 1.00 3.70 0.03 

196M000201 MG/KG 69.90 J Zinc (Zn) 150.00 410.00 0.17 

l 96M000201 UG/ KG 60.00 u 4,4'-DDE 2.20 2.22 

196M000201 UG/ KG 60.00 u 4,4'-DDT 1.58 1.30 
~ I , _ .... .. 

~.u:r ·- .,,,._ 2,270 . _,., .do'..,.. 196iiooo20¥0~W!'lin-,:;l\11<~~~~$"'°~·--....... ____ ..... ~"""'"""'"------_..."""' ...... __, ~ ....... _!!:-.r..7,Y_,,v~'--'-~~--.~.:Ol?lt.9~ 

196M000201 UG/ KG 52.00 

196M000201 UG/KG 720.00 

UG/KG 

UG/KG 
=.-.--UGLt;.G..__,.,,, 

720.00 

450.00 

J 

u 

Dibenz( a,h )anthracene 

Fluoranthene 

70.00 

16.00 

63.40 

600.00 

260.00 

5100.00 196M000201 

196M000201 

196M000201 

720.00 U Fluorene 19.00 540.00 

97.00 J Naphthalene 160.00 2100.00 

70.00 J Phenanthrene 240.00 1500.00 
. •~-- ·" 'i';'f~~~-~P-"~~-= , u·s"""'"'·1~- ~~;-;;w"'oo",~!.l!,. ~~'"lb.OO~~~~Ji~~~*1~~~1jfM?~&" ' bb:t~,$ d bQU. ~ ···~=Jte>¥~ 

196M000201 
196M000201 

ERM Quotient Sum 

Mean ERM Quotient 
Mean ERM Quotient without ND 

~/:KG'--l:lhl!!!U!L...:li11Mmlli1Ml~ 
MG/KG 0.07 

196M000202 MG/KG 12.90 Chromium (Cr) 81.00 370.00 

34.00 270.00 

;"l]llfJf.lml' 
196M000202 MG/KG 13 . 20 .,~-.......,..,..-- Copper (Cu) 

!li961iiooolQg'%\Et.:.@":if"~.Jl~~·- _,:.:~~==:::llll!~fi!Erlil 
196M000202 MG/KG 0.04 Mercury (Hg) 

196M000202 MG/KG 6.10 

196M000202 MG/KG 0.12 

196M000202 MG/ KG 74.10 

196M000202 UG/KG 72.00 
196M000202 UG/KG 72.00 

196M000202 UG/KG 336.00 
196M000202 UG/KG 920.00 

196M000202 UG/KG 920.00 

196M000202 UG/KG 920.00 

u 
J 
u 
u 
u 
u 
u 
u 

Nickel (Ni) 

Silver (Ag) 

Zinc (Zn) 
4,4'-DDE 

4,4'-DDT 

Total PCBs 
2-Methylnaphthalene 

Acenaphthene 

Acenaphthylene 

196M000202 UG/KG 46.00 Anthracene 

196M000202 UG/KG 97.00 Benzo(a)anthracene 

196M000202 UG/ KG 120.00 Benzo(a)pyrene 

196M000202 UG/KG 91.00 Chrysene 

196M000202 UG/KG 920.00 U Dibenz(a,h)anthracene 

196M000202 UG/KG 210.00 J Fluoranthene 

196M000202 UG/KG 920.00 U Fluorene 

0.15 0.71 

20.90 51.60 

1.00 3.70 

150.00 410.00 

2.20 27.00 

1.58 46.10 

22.70 180.00 

70.00 670.00 

16.00 500.00 

44.00 640.00 

85.30 1100.00 

261.00 1600.00 

430.00 1600.00 

384.00 2800.00 
63.40 260.00 

600.00 5100.00 

540.00 
. . . "''"""-·'!!•' ffl'~?~-.<,;~~~~jl!'MP-.;z;?2'~7''''"'!1l~~P* 

i!.;l9Jl!l!!lYlQ:.iliti1J!l£l1~§'11!1&~~~P!lM!..~g,~--.;;.;....;--~~""--""""' ,: ·}ii!OO}QO .B>' 
,,'i;<.,..,,.,..,~' •' v>!I-

196M000202 UG/KG 85.00 Phenanthrene 

196M000202 UG/ KG 380.00 Pyrene 

196M000202 
196M000202 

ERM Quotient Sum 
Mean ERM Quotient 
Mean ERM Quotient without ND 
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240.00 1500.00 

665.00 2600.00 

0.08 

2.77 
0.09 

1.33 
0.05 

0.05 

j,}.62 
13.93 

0.56 
0.19 

0.01 

0.03 

0.06 
0.12 

0.03 

0.18 

2.67 

1.56 

1.87 

1.37 

1.84 

1.44 

0.04 

0.06 
0.08 

0.03 

3.54 

0.04 

1.70 

0 .. 08 
0.06 

0.15 

17.90 
0.72 
0.08 
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Shipyard Creek 
Sediment Mean ERM Quotients 

SAMPLE ID ERM QUOTIENT • ~ o.Utk 
196M000203 O.o3 1.20 9.60 0.00 
196M000203 MG/KG 10.70 Chromium (Cr) 81.00 370.00 0.03 
196M000203 MG/KG 12.30 Copper (Cu) 34.00 270.00 0.05 
196M000203 MG/KG 27.20 Lead (Pb) 46.70 218.00 0.12 
196M000203 MG/KG 0.04 Mercury (Hg) 0.15 0.71 0.06 
196M000203 MG/KG 3.80 Nickel (Ni) 20.90 51.60 0.07 
196M000203 MG/KG 0.12 u Silver (Ag} 1.00 3.70 0.03 
196M000203 MG/KG 42.00 J Zinc (Zn) 150.00 410.00 0.10 
196M000203 UG/KG 59.00 u 4,4'·DDE 2.20 27.00 2.19 
196M000203 UG/KG 59.00 u 4,4'·DDT 1.58 46.10 1.28 
196M000203 UG/KG 262.50 u Total PCBs 22.70 180.00 1.46 
196M000203 UG/KG 770.00 u 2-Methylnaphthalene 70.00 670.00 1.15 
196M000203 UG/KG 770.00 16.00 500.00 

IJ}',1~ ~-~'<l'~F~~;,......,,..._ 
~;>,?; ·~JS§ . . ;(\9 44~09 ::~;w 
196M000203 UG/KG 47.00 Anthracene • 85.30 1100.00 0.04 
196M000203 UG/KG 72.00 Benzo( a )anthracene 261.00 1600.00 0.05 
196M000203 UG/KG 82.00 Benzo( a )pyrene 430.00 1600.00 0.05 
196M000203 UG/KG 62.00 J Chrysene 384.00 2800.00 0.02 
196M000203 UG/KG 770.00 u Dibenz( a,h)anthracene 63.40 260.00 2.96 

UG/KG Fluoranthene 600.00 5100.00 0.03 
UG/KG 19.00 540.00 1.43 

~~r1:r1rno~·· -.ii:" " , , ,.,.. - o ~ ~O!\~~ v~~-c-c,,.,,,,;"., ,_Ji; 
130.00 Phenanthrene 240.00 1500.00 0.09 

196M000203 770.00 u Pyrene 665 .00 2600.00 0.30 
ERM Quotient Sum 13.33 

196M000203 Mean ERM Quotient 0.53 
196M000203 .Mean ERM Quotient without ND 0.04 

196M000301 MG/KG 3.60 Arsenic (As} 8. 20 70.00 0.05 
196M000301 MG/KG 0.21 Cadmium (Cd) 1.20 9.60 0.02 • 196M000301 MG/KG 45.40 Chromium (Cr) 81.00 370.00 0.12 
196M000301 MG/KG 31.30 Copper (Cu) 34.00 270.00 0.12 
196M000301 Lead (Pb) 46.70 218.00 

a~· _l:,l~giYJ~ Q.15 ·. 0.7 ~-.. ' ·. ,.,; · ~ 
196M000301 MG/KG 8.30 Nickel (Ni) 20.90 51.60 0.16 
196M000301 MG/KG 0.12 u Silver (Ag} 1.00 3.70 0.03 
196M000301 MG/KG 105.00 J Zinc (Zn) 150.00 410.00 0.26 
196M000301 UG/KG 50.00 u 4,4'-DDE 2.20 27.00 1.85 

196M000301 UG/KG u ~,4 '-DDT 1.08 

~ 11 G Ota s .,, 
196M000301 UG/KG 39.00 2-Methylnaphthalene 0.06 
196M000301 UG/KG 660.00 u Acenaphthene 16.00 500.00 1.32 
196M000301 UG/KG 660.00 u Acenaphthylene 44.00 640.00 1.03 
196M000301 UG/KG 41.00 J Anthracene 85.30 1100.00 0.04 
196M000301 UG/KG 130.00 Benzo(a)anthracene 261.00 1600.00 0.08 
196M000301 UG/KG 130.00 Benzo(a)pyrene 430.00 1600.00 0.08 
196M000301 UG/KG 170.00 Chrysene 384.00 2800.00 0.06 
196M000301 UG/KG 44.00 Dibenz(a,h)anthracene 63.40 260.00 0.17 
196M000301 UG/KG 270.00 Fluoranthene 600.00 5100.00 0.05 
196M000301 UG/KG 660.00 u Fluorene 19.00 540.00 1.22 
196M000301 UG/KG 56.00 Naphthalene 160.00 2100.00 0.03 
196M000301 UG/KG 78.00 Phenanthrene 240.00 1500.00 0.05 
196M000301 UG/ KG 320.00 Pyrene 665.00 2600.00 0.12 

ERM Quotient Sum 10.55 
196M000301 Mean ERM Quotient 0.42 
196M000301 Mean ERM Quotient without ND 0.16 

• 
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Shipyard Creek 
Sediment Mean ERM Quotients 

SAMPLE ID UNITS RESULT VQUAL PARAMETER ERL ERM ERM QUOTIENT 

• 196M000302 MG/KG 5.00 Arsenic (As) 8.20 70.00 0.07 
196M000302 MG/KG 0.38 Cadmium (Cd) 1.20 9.60 0.04 
196M000302 MG/KG 27.80 Chromium (Cr) 81.00 370.00 0.08 
196M000302 MG/KG 29.10 Copper(Cu) 34.00 270.00 0.11 

MG/KG 25.60 Lead (Pb) 46.70 

G 0.1 <~ tfHg) :- -~J!li!~,· 
196M000302 MG/KG 8.00 Nickel (Ni) 20.90 51.60 0.16 
196M000302 MG/KG 0.12 u Silver (Ag) 1.00 3.70 0.03 

196M000302 J Zinc {Zn) 150.00 410.00 0.19 
'""" ' Uo 21:00 · J 4.~'-0DE' 4.81 

J :(4'-0DT 1.58 46.10 1,39 

~P<;Bs n.z9 _ W .._QO . ~65 __ ~ 

196M000302 UG/KG u 2-Methylnaphthalene 70.00 670.00 1.21 
196M000302 UG/KG u Acenaphthene 16.00 500.00 1.62 
196M000302 UG/KG 810.00 u Acenaphthylene 44.00 640.00 1.27 
196M000302 UG/KG 810.00 u Anthracene 85.30 1100.00 0.74 
196M000302 UG/KG 100.00 Benzo(a)anthracene 261.00 1600.00 0.06 
196M000302 UG/KG 110.00 Benzo(a)pyrene 430.00 1600.00 0.07 
196M000302 UG/KG 78.00 Chrysene 384.00 2800.00 0.03 
196M000302 UG/KG 810.00 u Dibenz(a,h)anthracene 63.40 260.00 3.12 
196M000302 UG/KG 360.00 J Fluoranthene 600.00 5100.00 0.07 
196M000302 UG/KG 810.00 u Fluorene 19.00 540.00 1.50 
196M000302 UG/KG 83.00 Naphthalene 160.00 2100.00 0.04 
196M000302 UG/KG 48.00 Phenanthrene 240.00 1500.00 0.03 
196M000302 UG/ KG 370.00 Pyrene 665.00 2600.00 0.14 

ERM Quotient Sum 19.80 
196M000302 Mean ERM Quotient 0.79 
196M000302 Mean ERM Quotient without ND 0.41 

196M000303 MG/KG 5.40 Arsenic (As) 8.20 70.00 0.08 
196M000303 MG/KG 0.23 Cadmium (Cd) 1.20 9.60 0.02 

• 196M000303 MG/KG 14.80 Chromium (Cr) 81.00 370.00 0.04 
196M000303 MG/KG 6.90 Copper (Cu) 34.00 270.00 0.03 
196M000303 MG/KG 7.40 Lead (Pb) 46.70 218.00 0.03 
196M000303 MG/ KG 0.02 Mercury (Hg) 0.15 0.71 0.03 
196M000303 MG/KG 6.20 Nickel (Ni) 20.90 51.60 0.12 
196M000303 MG/KG 0.12 u Silver (Ag) 1.00 3.70 0.03 
196M000303 MG/ KG 27.80 J Zinc (Zn) 150.00 410.00 0.07 
196M000303 UG/KG 65.00 u 4,4'-DDE 2.20 27.00 2.41 
196M000303 UG/KG 65.00 u 4,4'-DDT 1.58 46.10 1.41 

196M000303 UG/KG 283.50 u Total PCBs 22.70 180.00 1.58 

196M000303 UG/KG 890.00 u 2-Methylnaphthalene 70.00 670.00 1.33 
196M000303 UG/KG 890.00 u Acenaphthene 16.00 500.00 1.78 
196M000303 UG/KG 890.00 u Acenaphthylene 44.00 640.00 1.39 
196M000303 UG/KG 890.00 u Anthracene 85.30 1100.00 0.81 
196M000303 UG/KG 890.00 u Benzo(a )anthracene 261.00 1600.00 0.56 
196M000303 UG/KG 890.00 u Benzo(a)pyrene 430.00 1600.00 0.56 
196M000303 UG/KG 890.00 u Chrysene 384.00 2800.00 0.32 
196M000303 UG/KG 890.00 u Dibenz( a,h )anthracene 63.40 260.00 3.42 
196M000303 UG/KG SO.DO J Fluoranthene 600.00 5100.00 0.01 
196M000303 UG/KG 890.00 u Fluorene 19.00 540.00 1.65 
196M000303 UG/KG 59.00 Naphthalene 160.00 2100.00 0.03 
196M000303 UG/KG 890.00 u Phenanthrene 240.00 1500.00 0.59 
196M000303 UG/ KG 890.00 u Pyrene 665.00 2600.00 0.34 

ERM Quotient Sum 18.62 

196M000303 Mean ERM Quotient 0.74 
196M000303 Mean ERM Quotient without ND 0.02 

Notes: 
ERL = Effects Range·Low 
ERM = Effects Range-Median 
J = Estimated Number 
ND = Not Detected 

• u = Sample Quant1tat1on Limit 
VQUAL = Validation Qualifier 
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1.0 INTRODUCTION 
Background 

Technical Memorandum Progress Report 
Screening Level Ecological Risk Assessment 

Zone J Cooper River 
Charleston Naval Complex 

September 2003 
RevisionO 

The screening level ecological risk assessment (SLERA) for Cooper River is one part of the Zone 
J investigation of three water bodies that surround the Charleston Naval Complex (CNC).1 Each 
Zone J water body, although part of one dynamic watershed, differs in size, flow, and level of 
near-shore industrialization. Therefore, it was necessary to segregate the data collected from 
each water body and assess the Cooper River, Noisette Creek, and Shipyard Creek separately. 

For detailed descriptions of each Zone J water body, surrounding land uses, and known 
locations of near-shore AOC/SWMUs, see Section 1 of the Zone J Storm Water Effluent 
Evaluation Report (EnSafe October 2003), which details storm water discharge points to 
Noisette Creek and the other water bodies. It also summarizes findings of previous 
independent studies conducted in the Charleston Harbor and surrounding tidal creeks, including 
information on the system's hydrography, physical dynamics, biological communities, 
contaminants, and toxicity. 

Purpose of SLERA and Progress Report 

This SLERA evaluates all potential exposure pathways and contaminant migration pathways in 
the Cooper River. It will document the constituents present in the creek's environmental media 
at concentrations that may pose unacceptable ecological risk. This evaluation will screen 
constituents in the following migration pathways: (1) effluent via the storm water drainage 
system, (2) surface water overland flow, and (3) groundwater discharge into the Cooper River. 
These migration pathways will be evaluated by screening the constituents in storm water 
drainage system effluent water samples, surface soil samples at SWMUs and AOCs2 adjacent to 
(and draining directly into) the Cooper River, and groundwater from wells closest to the river. 
These contaminant migration pathways will be used not only to evaluate the potential for 
unacceptable risk, but also to identify potential upgradient sources for any unacceptable 
exposure within Cooper River habitats. 

lrttis progress report documents Steps 1 and 2 of EPA's 8-step ecological risk assessment 
/ process3 as well as its contaminant of potential concern (COPC) refinement. Its purpose is to 
r provide risk managers with data they need to determine the final list of COPCs and evaluate I 
i whether any additional site-specific investigations or remedial alternatives are needed to deal .) 

with ecological risk in the Cooper River. The Navy will provide screening constituents for the · 
' surface water overland flow and groundwater discharge migration pathways; as soon as data £ 

,. are incorporated, this report will need to be revised. / 
\ 
'W-"f_o_n_e_J_c_on-s-ists_o_f-th_e_Co_op_e_r-River, Shipyard Creek, and Noisette Creek, which adjoin CNC properties • 

2 Solid waste management units and areas of concern 
3 Screening level problem formulation and exposure estimate and risk calculation 

1 
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2.0 
2.1 

Technical Memorandum Progress Report 
Screening Level Ecological Risk Assessment 

Zone J Cooper River 
Charleston Naval Complex 

September 2003 
Revision 0 

STEP 1 - SCREENING LEVEL PROBLEM FORMULATION 
Zone l and Cooper River Description 

The Charleston Naval Complex (CNC) flanks the western shore of the Cooper River, 
approximately 6.75 miles upriver from Fort Sumter (Figure 2-1). CNC's 3.75-mile waterfront is 
dominated by 25 piers and five dry docks; most of its length is protected by a wooden or 
concrete seawall. Large ships are repaired and maintained all along the industrial areas of CNC. 
Industrial areas also border the Cooper River. 

The Cooper River, the largest Zone J water body, flows south past CNC and ultimately empties 
into the Charleston Harbor. Several areas of fringe wetland and salt marsh bordering CNC's 
less- industrialized northern and southern portions. These sensitive wetland areas, some some 
of which are quite large, remain from the marshland that once covered the entire CNC 
peninsula. Instead of a quay wall, riprap interspersed with a variety of solid waste, primarily 
concrete construction debris has been used to control erosion along the non-industrialized 
portions of the CNC shoreline and is interspersed with a variety of solid waste, primarily 
concrete construction debris. Water quality for the Harbor, including the Zone J water bodies, 
is rated "SC", which applies to tidal salt waters suitable for secondary contact recreation, 
crabbing, and fishing, except for harvesting clams, mussels, or oysters for sale or personal 
consumption (SCDHEC, 1996). 

The harbor, formed by the confluence of the Cooper, Ashley, and Wando Rivers, ranks as the 
third-largest estuarine drainage area in South carolina. The 26,000+ hectares of coastal 
marshlands and open-water habitat support a diverse population of flora and fauna, including 
more than 80 species of macrophytes, 580 planktonic taxa, and more than 570 
macroinvertebrate and finfish species (VanDolah et al., 1990). The harbor also supports large 
populations of commercially harvested white and brown shrimp and blue crab, as well as 
important recreational species, including red drum, spotted sea trout, flounder, spot, Atlantic 
croaker, and catfish. Habitat types such as mud flats and Spartina and cattail marshes line the 
Cooper River. Along the stretch of the river associated with CNC, most of this habitat type has 
grown along the southern end of CNC around the Cooper River's confluence with Shipyard 
Creek. 

Avian fauna dominate the wildlife types across the base, with smaller mammal species such as 
raccoon, opossum, and rabbit most likely to live in undeveloped portions of the base. A variety 
of reptiles, amphibians, passerine bird species, and smaller raptors typical of the southeastern 
U.S. occur across the base. Avian species associated with aquatic environments (shorebirds) 
are plentiful. 

Threatened and endangered species in the area include least terns, which have formed colonies 
on CNS building rooftops. Wading bird colonies of species such as herons and egrets live in 
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isolated areas of CNC. Special status marine species likely to occur in local waters include the 
loggerhead turtle, Kemp's Ridley sea turtle, West Indian manatee, and the short-nose sturgeon. 

For details on the history of the Cooper River and Charleston Harbor, see the Zone J Storm 
Water Effluent Evaluation Report (EnSafe December 2002). 

2.2 Cooper River Hydrodynamics 

The Charleston Harbor Estuary, a complex tidal estuarine system made up of the Charleston 
Harbor, Cooper River, Ashley River, Wando River, and other small tributaries, covers more than 
100 square miles (mi2) of coastal marshlands and open water habitat. The hydrodynamics of 
the Cooper River are mostly dominated by the tidal currents generated by the tidal propagation. 
Although freshwater inflows play a secondary role in the hydrodynamics of the river, they affect 
water quality, salinity distribution, and aquatic habitat in the system in important ways. The 
effects on long-term pollutant transport and flushing are also important. 

2.2.1 Freshwater Inflow 

The Cooper River, the largest freshwater source of the Charleston Harbor Estuary, has been · 
impacted by human activities more than the other tributaries. The Cooper River began as a 
small tidal river with an average freshwater flow rate of 70 cubic feet per second (ds) (2 cubic 
meters per second [m3/sec]) (Conrads, et al., 1997). The combined discharge of the Ashley, 
Cooper, and Wando Rivers was only 353 ds (10 m3/sec) (U.S. Army Corps of Engineers 
[USACE], 1966). 

In 1942, the South carolina Public Service Authority (SCPSA) completed the first Cooper River 
diversion project, which was to provide hydroelectric power to the Santee-Cooper area. This 
project involved construction of the Wilson Dam on the Santee River to form Lake Marion, 
construction of the Pinopolis Dam at the headwaters of the Cooper River to form Lake Moultrie, 
and construction of a 7.5-mile canal between the two lakes through which approximately 
88 percent of the freshwater flow from the Santee River was directed to the Cooper River 
(Little, 1974; Kjerfve, 1976; Kjerfve and Magill, 1990; USACE, 1975). The diversion project 
increased the Cooper River drainage area to 15,700 mi2 (Neiheisel and Weaver, 1967) and 
consequently increased the average freshwater flow into the Cooper River to approximately 
15,600 ds (442 m3/sec) (Kjerfve, 1976). This reduced mean salinity in the harbor from 30.0 to 
16.8 parts per thousand (ppt) (Zelter, 1953). The freshwater diversion also resulted in greater 
density stratification in the estuary. In addition, the increased sediment load to the Cooper 
River, associated with the increased freshwater flow, caused significant sedimentation in the 
Cooper River. As a result, significant dredging was required to maintain the navigation channel. 
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To alleviate the shoaling problems attributed to the 1942 diversion project and still maintain the 
potential for hydroelectric power generation, the USACE completed the Cooper River 
Rediversion Project in August 1985. This project redirected approximately 70 percent of the 
water flow from the Cooper River back into the Santee River through a new 11.5-mile canal 
near St. Stephens, South Carolina. Since rediversion, the monthly mean flow into the Cooper 
River has been reduced to approximately 4,500 cfs. According to Cooney et al. (1996), the 
mean annual flows from Pinopolis Dam to the West Branch Cooper River were 5,470 in 1993 
and 5,270 cfs in1994. The USACE estimated a reduction in shoaling by 40 to 70 percent after 
the rediversion project was complete. 

2.2.2 Tides 

According to the NOAA tide tables (2002a), the mean tidal range at Fort Sumter near the 
Charleston Harbor entrance is 5.09 ft and the spring tide range is 5.90 ft. The tide range is 
amplified when the tidal wave propagates from the harbor entrance up the Cooper River. The 
tide range reaches its maximum near the north entrance of the Clouter Creek, about 3.3 miles 
north of Noisette Creek, where the mean and spring tide ranges are 5.48 and 6.36 ft, 
respectively. Farther upstream from this location, the tide range is gradually dampened . 

2.2.3 Water Quality 

Water quality data in the Cooper River were collected by the South Carolina Department of 
Health and Environmental Control at several locations: the Cooper River above Shipyard Creek 
(MD-045), the Cooper River at Noisette Creek (MD-773), and the Cooper River at 1-526 
(MD-248). Tables 2.1 to 2.3 present the water quality data summary at MD-045, MD-773, and 
MD-248, respectively. 

Table 2.1 
Water Quality Data at Cooper River above Shipyard Creek (MD-045), 1999-2000 

Unit Mean Min Max Stdv Sample# 

Alkalinity, carbonate as caC03 mg/L 73.06 56 100 11.55 18 
Biochemical Oxygen Demand mg/L 0.54 ND 1.6 0.50 18 
Cadmium µg/L ND ND ND NA 7 
Chromium µg/L ND ND ND NA 7 
Copper µg/L ND ND ND NA 7 
Dissolved Oxygen mg/L 6.48 4.71 9.44 1.46 20 
Iron µg/L 305.7 ND 770 189.5 7 
Lead µg/L ND ND ND NA 7 
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Water Quality Data at Cooper River above Shipyard Creek (MD-045), 1999-2000 

Unit Mean Min Max Stdv Sample# 

Manganese µg/L 10 ND 20 6.71 7 
Mercury µg/L ND ND ND NA 7 
Nickel µg/L ND ND ND NA 7 
Nitrogen, ammonia (NH3) mg/L 0.15 ND 0.38 0.12 17 
Nitrogen, Kjeldahl mg/L 0.29 ND 0.51 0.12 22 
Nitrogen, Nitrite (N02) + Nitrate 

mg/L 0.084 0.04 0.25 0.049 22 
(N03) 
pH SU 7.68 7.38 8.18 0.20 20 
Phosphorus as P mg/L 0.049 ND 0.11 0.0295 21 
Salinity ppt 17.6 8 28 5.3 21 
Specific conductance µmho/cm 25,567 14,000 40,000 7,279 21 
Temperature, water oc 21.8 12 31 6.3 21 
Total Fecal Coliform #/lOOmL 40.6 2 130 41.7 17 
Total Organic carbon mg/L 3.34 2.5 5.1 0.96 7 
Turbidity NTU 9.91 1.7 55 13.61 18 
Zinc µg/L 5.71 ND 20 7.87 7 
Notes. 
oc Degrees Celsius 
µg/L micrograms per liter 
µmho/cm micro siemens per centimeter 
mg/L milligrams per liter 
NA Not Applicable 
ND Not Detected; zero values used to calculate mean and standard deviation 
NTU Nephelometric Turbidity Units 
ppt parts per thousand 
Stdv Standard Deviation 
SU Standard Unit 
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Water Quality Data at Cooper River at Noisette Creek (MD-773), 1993 

# 
Unit Mean Min Max Stdev Samples 

Dissolved oxygen mg/L 5.71 3.80 7.20 1.18 99 
Chlorophyll a µg/L 3.10 1.20 6.13 1.42 15 

-Nitrogen, ammonia (NH3) mg/L 0.051 0.050 0.060 0.0022 20 
Unionized ammonia mg/L 0.0014 0.00063 0.00367 0.00077 15 
Nitrogen, Kjeldahl mg/L 0.47 0.27 0.74 0.15 20 
Nitrogen, Nitrite (N02) + Nitrate 
(N03) mg/L 0.107 0.070 0.140 0.021 20 
pH SU 7.62 7.20 8.20 0.26 15 
Phosphorus as P mg/L 0.09 0.02 0.32 0.066 20 
Salinity ppt 17.77 10.00 26.20 5.03 100 
Specific conductance µmho/cm 26,808 25 43,800 7,642 100 
Temperature, water oc 23.66 19.90 30.00 4.37 100 

Table 2.3 
Water Quality Data at Cooper River at I-526 {MD-248), 1999-2000 

# 
Unit Mean Min Max Stdev Samples 

Alkalinity, carbonate as 
CaC03 mg/L 60.37 41 73 8.74 19 

Biological Oxygen Demand mg/L 0.49 ND 1.1 0.42 19 

Cadmium µg/L ND ND ND NA 7 

Chromium µg/L ND ND ND NA 7 

Copper µg/L ND ND ND NA 7 

DO mg/L 6.53 4.50 9.39 1.52 22 

Iron µg/L 262.9 ND 430 141.6 7 

Lead µg/L ND ND ND NA 7 

Manganese µg/L 14.29 ND 30 8.89 7 

Mercury µg/L ND ND ND NA 7 
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Table 2.3 
Water Quality Data at Cooper River at 1-526 {MD-248), 1999-2000 

# 
Unit Mean Min Max Stdev Samples 

Nickel µg/L ND ND ND NA 7 

Nitrogen, ammonia (NH3) mg/L 0.15 ND 0.27 0.08 19 

Nitrogen, Kjeldahl mg/L 0.32 ND 0.5 0.12 22 

Nitrogen, Nitrite (N02) + 
Nitrate (N03) mg/L 0.082 0.04 0.17 0.031 22 

pH SU 7.66 7.17 8.40 0.28 21 

Phosphorus as P mg/L 0.050 ND 0.14 0.0322 21 

Salinity ppt 12.6 5 21 4.2 23 

µmho/c 18,86 
Specific conductance m 9 9,000 31,000 6,019 23 

Temperature, water oc 21.4 11.5 31 6.2 23 

#/100 
Total Fecal Coliform ml 33.3 7 140 30.7 19 

Total Organic Carbon mg/L 3.77 1.7 10 2.13 7 

Turbidity NTU 5.09 1.7 10 2.24 19 

Zinc µg/L 15.71 ND 50 17.18 7 

Salinity monitoring has been conducted by USGS in the Cooper River at the Army Depot near 
North Charleston since 1992. Continuous salinity data were recorded near water surface and 
near bottom. Statistical analysis of the salinity data indicated that the average near-surface 
salinity was 11.3 ppt and varied from 0.1 to 26.4 ppt. The average near-bottom salinity was 
14.3 ppt and varied from 0.3 to 33.9 ppt. The average daily salinity fluctuation near-surface 
was 10.8 ppt, and the average daily salinity fluctuation near-bottom was 12.1 ppt. The average 
salinity difference from near-surface to near-bottom was 2.9 ppt. The data showed that the 
daily changes in salinity were much greater than vertical salinity stratification. 

2.2.4 Drainage 

Drainage basins were delineated based on information contained in the CNC drainage 
evaluation (Davis and Floyd, 1998), the North Charleston drainage inventory (Davis and Floyd, 
1980), and USGS quadrangles. The total area that drains into the Cooper River along the CNC 
shoreline fronting the river is approximately 1,326 acres, including tidal marsh areas, and 440 
acres of offsite drainage area. Tidal marsh areas cover approximately 37 acres within the CNC 
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property and 7 acres offsite. Therefore, the total upland drainage area (minus tidal marsh area) 
that drains into Cooper River basin along the property boundary is approximately 1,282 acres. 
Approximately 849 acres (approximately 66 percent) of the upland drainage area is in the CNC 
property. The remainder (433 acres) is in the City of North Charleston. 

Eighty-six storm water outfalls in the Cooper River basin fall within the CNC boundary. The 
storm water effluent impacting the Cooper River is analyzed in the Zone l Stormwater Effluent 
Evaluation Report Addendum (EnSafe, December 2002). Runoff from offsite drainage areas 
drain into the Cooper River via Outfalls 38 and 37, a 42"x 60" box culvert. 

2.2.5 Land Cover 

Using the available GIS coverage for the CNC, the area of 
impervious cover and open space were computed. Land 
cover outside of the CNC was determined using aerial 
photographs, USGS quadrangles, and the SCDNR land use 
and land cover GIS data. The text box to the right details 
land cover in the Cooper River drainage basin. 

Impervious* 
Open Space* 
Residential 
Commercial 
Marsh 
Gravel 
*within CNS 

521 acres 
318 acres 
262 acres 
171 acres 
44 acres 
17 acres 

• 2.2.6 Rainfall 

• 

Charleston County receives on average approximately 51 inches of rainfall per year, based on 
records maintained by the SCDNR Office of Climatology, which has compiled rainfall data 
records from 1930 to 2000. The US EPA has also compiled data for selected regions of the 
country and determined mean rainfall event statistics for them as part of NPDES storm water 
sampling protocol development. The mean storm event for the Southeast, including Charleston, 
was 0.75 inches of rainfall (Urban Targeting and BMP Selection, EPA Region 5, November 
1990). Using the most current National Weather Service data, the Natural Resources 
Conservation Service (NRCS) has compiled infrequent-event rainfall amounts. Event rainfall 
amounts are listed below for 24-hour storm events for the Charleston, South Carolina, area. 

Return Period (yrs) Rainfall Depth (inches) 

2 4.6 

5 5.9 

10 

25 

50 

100 

8 

6.8 

7.8 

8.8 
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Santee-Cooper Hydroelectric Project: In 1942, the South carolina Public Service Authority 
(SCPCA) conducted a major water diversion project. The Wilson Dam was constructed on the 
Santee River to form Lake Marion, and the Pinopolis Dam was built on the Cooper River to form 
Lake Moultrie. An approximately 7.5-mile canal was then constructed between the two lakes. It 
is through this channel that 88% of the freshwater flow from the Santee River was directed to 
the Cooper River. This change increased the freshwater flow into the Cooper from 10 m3/s to 
approximately 442 m3/s and reduced salinity in the harbor from 30.0 ppt to 16.8 ppt. Another 
consequence of this massive freshwater input was the change from a tidal circulation mode to a 
gravitational circulation mode with a partially mixed salinity structure. Together, these changes 
increased shoaling and sedimentation in the Harbor, resulting in the need for more frequent 
maintenance dredging of the ship channel. 

To alleviate the shoaling problems caused by the diversion and still maintain the potential for 
hydroelectric power, the U.S. Army Corps of Engineers and the SCPCA began the Cooper River 
Rediversion Project, which was completed in 1985. This project rediverted 70% of the water 
flow from the Cooper back into the Santee River through a new 11.5-mile canal between Lake 
Moultrie and the Santee near St. Stephens, South carolina. Since rediversion, the monthly 
mean flow into the Pinopolis Dam has been reduced to approximately 122 m3/s. 

Industrialization: Of the three rivers making up the Charleston Harbor estuary, the Cooper 
River boasts the largest number of industrial and port facilities. Most, including U.S. Navy port 
facilities, commercial facilities associated with the State Port Authority, and private facilities, line 
the western shore The Cooper River's eastern shore remains largely undeveloped, although 
several large diked disposal areas line the maintained channel (Clouter and Daniel Islands). 

Past and Future Dredging: The USACE constructed and maintains the harbor's navigation 
channels, turning basins, and access channels. Around the CNC, between the main channel and 
the piers, the CNC Redevelopment Authority (RDA) conducts annual maintenance dredging. 
According to the 1998 dredging permit the USACE issued to the RDA, some CNC piers are 
dredged three times a year to a project depth of 38 feet. The main channels are dredged to 40 
feet deep; they range from 200 to 800 feet wide and reach 16 miles up the Cooper River, with 
extension channels serving users on the Wando River, Shipyard Creek, and Town Creek. 

Engineering studies of the Charleston Harbor concluded that the existing channels in the harbor 
were inadequate to accommodate the dramatic changes in Charleston's vessel fleet and the 
rapid growth of commodity traffic during the last decade. The main channel was deepened to 
the current project depth of 40 feet in 1991. The deepening of the Wando River Extension was 
completed in 1994; Shipyard Creek's deepening was completed in 1996. However, the volume 
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of containerized cargo shipped through Charleston has increased from 8% to 15% annually, 
greatly exceeding all projections. Container ships that call on the harbor are more than 200 
feet longer than the vessels for which the existing channel was designed. 

A study to determine the feasibility of improving navigation in Charleston Harbor was completed 
in February 1996. It called for deepening the harbor's main channels from 40 to 45 feet, 
widening and realigning selected reaches, and constructing a turning basin to serve a new 
container terminal to be built on Daniel Island. 

Implementation began in March 1999 with the award of a contract to deepen the entrance of 
the main channel by removing approximately 14 million cubic yards, most of which will be 
deposited at an ocean disposal site. The plan also called for the following activities: 

• Removal of the existing contraction dike at the southern tip of Daniel Island 
• Deepening 16.3 miles of entrance channel to 47 feet 
• Deepening interior channels and turning basins to 45 feet 
• Realigning the channel in the Shutes/Folly reach in the lower harbor 
• Reducing the Town Creek Channel from the Cooper River bridges to Myers Bend to a 

depth of 16 feet and a width of 250 feet 
• Widening the Daniel Island Reach of the Cooper River to 875 feet at Myers Bend and 

tapering it to a width of 600 feet at Daniel Island Bend 

2.3.1 CNC-Related Sources Potentially Impacting Cooper River 

Potential sources of COPCs in Cooper River include the upstream and near-shore SWMUs and 
AOCs. According to the 1998 Davis & Floyd drainage system evaluation report for CNC, the 
complex consists of 98 delineated drainage basins and associated storm water outfalls. Thirty
nine of the 72 drainage basins discharging to the Cooper River contain upland SWMUs/ AOCs . 
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The following SWMUs/ AOCs are associated with a drainage basin discharging to the Cooper 
River: 

SWMUs: (48 total) 513 549 583 642 681 

2 18 53 106 515 550 586 643 684 

3 19 54 109 516 551 590 653 685 
4 21 63 120 517 552 596 655 687 
5 22 65 136 518 554 598 656 688 
6 23 67 138 519 559 602 660 690 
7 24 70 145 Clouter Island 
8 25 83 170 520 560 603 661 (693, 694, 695) 
12 36 84 171 522 561 604 662 DMA 
13 37 87 172 523 562 605 663 FDS 

14 38 97 173 525 563 607 665 G07 
15 39 100 177 526 564 609 666 G38 
17 47 102 178 528 566 611 667 G80 

530 567 613 670 RTC 
AOCs: (107 total) 531 569 616 671 SGC 
504 541 574 628 676 538 570 617 672 
506 542 576 633 677 539 572 619 673 
507 543 578 635 678 540 573 620 675 
508 544 579 636 679 
511 548 580 638 680 

For site descriptions and histories of the SWMUs/ AOCs listed above, see Section 4 of the Zone J 
Storm Water Effluent Report Addendum. Additional SWMUs/ AOCs may sheet-flow directly into 
the water body, these SWMUs/AOCs will be included in the Navy evaluation of those 
contaminant migration pathways and be included in the revised SLERA. 

2.4 Other Investigations in the Cooper River 

Most of the Cooper River studies evaluating hydrology and water and sediment quality have 
covered the entire Charleston Harbor System or the even larger carolinian Province, with 
limited focus on the water bodies near CNC. Information therefore consists primarily of data 
from the few isolated stations near CNC and what can be assimilated from overall system 
conditions. This section summarizes the data obtained from some of these studies. 

In 1994, the USACE collected 11 predredging sediment elutriate samples from the Cooper River 
and compared the total modified elutriate results with 1987 US EPA Ambient Water Quality 

• Criteria (AWQC) for Chemicals of Concern in Marine Waters. Sample concentrations from the 
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four locations near CNC were reported to be either below acute concentrations or not detected. 
However, the laboratory's detection limit for several metals (copper, nickel, and silver), 
pesticides, (chlordane, endosulfan, and toxaphene), and fluoranthene, a polynuclear aromatic 
hydrocarbon (PAH), exceeded the AWQC. Therefore some exceedances may not have been 
detected. 

In 1995, the USACE collected 17 predredging sediment samples from the Charleston Harbor; 
three were from locations near the CNC. Results were compared with US EPA's soil screening 
values (SSVs). Seven exceeded their SSV at one or more locations: arsenic, chromium, copper, 
mercury, fluoranthene, total high-molecular-weight PAHs, and DOD. 

A 1995 study4. assessed information on terrestrial and aquatic environments occurring on or 
near CNC. It described vegetation and wildlife species living across the base and described 
threatened and endangered species near the base. 

An earlier evaluation5
, commonly known as the Charleston Harbor Study (CHS), reviewed 

numerous pertinent studies and a collection of long-term trend data. This report was submitted 
to the South carolina Coastal Council to characterize hydrographic conditions and selected 
biological communities in the estuarine portions of the Cooper, Wando, and Ashley Rivers, as 
well as the Charleston Harbor basin following a rediversion project in the upper portion 
of the watershed. The report included data related to risk determination such as water quality, 
sediment distribution, benthic macroinfaunal communities, finfish/invertebrate communities, 
and contaminant concentrations and distributions. Findings were summarized in the Zone J RA 
work plan. Sediments, aquatic communities, and detected contaminants are discussed below. 

Sediments: During the long-term study, sediments observed at CROl, a center channel 
location in the Cooper River near CNC, contained the highest percentage of fine material found 
within the targeted river areas, although the percentage fluctuated substantially throughout the 
study. Sediments at this location consisted primarily of silt and clay; percentages varied 
erratically from one sampling effort to the next. 

In the intensive short-term study, investigators observed a wide diversity of sediment types at 
CROl. No specific trend in sediment particle size was obvious from the data. The greatest 
concentrations of fine-grained materials were in regions where hydrographic energy was 
obstructed by piers and docking facilities, such as the Navy Base, Naval Shipyard, and industrial 
centers. Sediments near CNC were described as unconsolidated material. However, sand 
dominated sediments along the east bank of the Cooper River across from the Naval Shipyard . 

4Final Environmental Impact Statement-Charleston Naval Base, Ecology and Environment, Inc. (1995) 
5 A Physical and Ecological Characterization of the Charleston Harbor Estuarine System (1990). 
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Benthic Macrofaunal Communities: The long-term seasonal investigation of benthic macro
faunal communities within the Cooper River indicated that species diversity and richness were 
higher at CROl than at other stations near CNC. Salinity was determined to be the most 
important determinant of benthic community structure, with sediment type playing a secondary, 
more site-specific role. 

Contaminants: During the two-year study, both metals and organics were measured in 
sediment and tissue from spot, flounder, crab, shrimp, and oyster. Only sediment metals were 
measured during the more intensive study. This study only gave limited consideration to any 
correlation between existing contaminants and tissue information because of the transient 
nature of most of the selected tissue species (except oysters) and the fact that the CNC is not 
necessarily the sole contributor of contaminants in the area. 

At CROl near the CNC, the only metal constituents detected in sediment during the two-year 
study were mercury (22.4 mg/kg), chromium (36.5 mg/kg), and copper (19.4 mg/kg). 
According to the report, no organics were detected at this location during the two-year study. 
During the more intensive study, chromium and copper were detected at the Cooper River 
stations. Chromium concentrations varied but, in general, lower values were observed in the 
center of the channel; higher concentrations were detected toward the banks. Copper 
concentrations in the Cooper River were lower than copper concentrations from both stations in 
Shipyard Creek, which exceeded 20 mg/kg. 

2.5 Contaminant Fate-and-Transport Mechanisms 

The physical and chemical dynamics within the Charleston estuarine system are perhaps the 
most influential and complicating factors in the overall assessment of Zone J and probably have 
a severe effect on contaminant distribution. Contaminants present on upland CNC SWMUs and 
AOCs could potentially enter the Cooper River via the following fate-and-transport mechanisms: 

• Sheet flow of soil contaminants into the storm water discharge system and discharge 
directly into the Cooper River 

• Discharge of contaminated surface waters and suspended sediments from Shipyard 
Creek and Noisette Creek 

• Overland flow of soil contaminants directly into the Cooper River from AOCs and SWMUs 
that do not drain into the storm water sewer system 

• Migration of contaminated groundwater either directly into the Cooper River or into the 
storm water effluent system, and then into the river via CNC outfalls 

CNC contaminant fate-and-transport mechanisms will be re-evaluated as soon as the Navy 
provides the necessary upland data on surface soils and groundwater to determine whether 
contaminants could be transported into the Cooper River from CNC sources. 
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Three exposure pathways are potentially 
complete, based on previous investigations 
conducted at CNC and within Cooper River. 

These potentially complete exposure pathways 
will be evaluated in this SLERA for Cooper River 
to identify which contaminants may be present 
at concentrations causing potentially 
unacceptable risk for exposed ecological receptors. 
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Potentially Complete Exposure Pathways 
• Direct exposure to contaminants dissolved 

in Cooper River surface water 
• Direct exposure to contaminants in Cooper 

River sediment and surrounding wetlands 
• Uptake from ingestion of contaminated 

surface water, sediments and prey (biota) 

3.0 STEP 2 - EXPOSURE ESTIMATE AND RISK CALCULATION 

The Cooper River SLERA will evaluate potential risk from all exposure media: surface water 
(storm water drainage system effluent), groundwater (via the groundwater-to-surface-water 
pathway), surface soil (via direct runoff from adjacent SWMUs and AOCs), and sediment. The 
evaluation will be based on direct exposure using the hazard quotient (HQ) method by 
comparing the maximum concentration of constituents identified in each media with the 
applicable reference concentrations and US EPA Region 4 ecological screening values. These 
comparisons will be summarized in tables and discussed in the sections below. 

3.1 Storm Water Effluent Ecological Effects Evaluation 

The storm water effluent samples from 54 storm water drainage system locations were included 
in the investigation of the Cooper River. Locations are shown on Figure 3-1. Screening was 
based on the following criteria as agreed upon by the partnering team: 

• Comparison of detected constituents and sample quantitation limits (SQLs) with 
reference effluent concentrations at other locations not related to CNC 

• Comparison of detected constituents and SQLs with EPA Region 4 chronic saltwater 
ecological screening values (ESVs) 

• Comparison of concentrations of nondetected constituents and SQLs with EPA Region 4 
chronic saltwater ESVs 

• Evaluation of detection and exceedance frequencies for each constituent detected. 

Results are presented in Table 3-1. 

To determine the potential for unacceptable ecological risk with each exposure pathway, 
environmental media concentrations will be compared with EPA Region 4's ecological screening 
values, which are presented in the screening COPC tables. Concentrations below EPA Region 4 
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ESVs are considered an acceptable level of risk. Therefore, this screen can only be used to 
determine whether there is a level of risk to ecological receptors that requires no further 
investigation, or if additional information is needed to fully evaluate the potential for risk within 
the Cooper River. 

The US EPA Region 4 saltwater ESVs were derived from Water Quality Criteria documents and 
represent the chronic ambient water quality criteria values for the protection of aquatic life. 
These criteria are intended to protect 95% of the species, 95% of the time. Therefore, anytime 
the maximum concentration of a constituent is less than the Region 4 ESV, no adverse 
ecological effect is expected. 

3.2 Groundwater - to - Surface Water Ecological Effects Evaluation 

To be completed once the Navy provides data. 

3.3 Surface Soil Ecological Effects Evaluation 

To be completed once the Navy provides data . 

3.4 Summary of Cooper River Sediment Analyses 

To date, 86 CNC sediment samples have been collected from Cooper River: 24 as part of the 
Zone J RFI, and the remaining from SWMU-specific remedial investigations. The sediment 
sample locations for Cooper River are shown on Figures 3-2A and 3-2B. To identify screening
level COPCs, the maximum exposure point (the highest detected concentration) was compared 
with the US EPA Region 4 sediment ESVs using the hazard quotient (HQ) method. Risk 
managers can use this method to determine which constituents in the Cooper River do not pose 
unacceptable levels of risk to the environment. 

HQs for Cooper River have been included in Table 3-2 and categorized in Table 3-3, based on 
constituent types (inorganic, SVOC, voe, pesticide, or PCB), the availability of a ESV for 
comparison, and whether its inclusion as a COPC is based on a detected concentration or 
detection limit. 

4.0 CONCLUSIONS AND UNCERTAINTIES 

As soon as the additional information from the Navy is incorporated into the SLERA, the 
conclusions and uncertainties section will be completed . 
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Frequency Range 

of of 
Detection Detections 

# 
# analyze 

Constituent clet. d Min lo Max lo Mean 
Aluminum 54 54 36 J 16,000 1436.7 
Antimony 5 54 5.7 J 9.9 J 2.6 
Arsenic 15 54 3.4 J 35 4.2 

Barium 54 54 1.9 J 140 J 17.8 

Bel'Ylllum 6 54 0.14 J 0.88 J 0.2 
Cadmium 7 54 0.52 J 1.5 J 0.4 
f"Alclum 54 54 2000 290000 26803.6 
n.romium 46 54 0.95 J 62 &.6 

Cobalt 16 54 0.72 J 6.7 J 0.9 
Con-r 44 54 4.5 J 5000 130.5 
Iron 54 54 54 16000 1679.7 

Lead 40 54 2.4 J 220 19.5 
Macinesium 54 54 86 J 140000 13844.3 
Manaanese 54 54 2 J 1200 61.2 
Nickel 31 54 1.8 J 240 8.5 
Potassium 54 54 98 J 53000 7193.6 
Selenium 0 54 

Sliver 5 54 0.5 J 2 J 0.6 
!:ntllum 54 54 860 1100000 99032.55 

!Thallium 3 54 5.2 J 6.8 J 3 
rnn 4 54 3.8 J 290 8.4 
~anadium 54 54 1.3 J 130 11.8 
~nc 49 54 9.5 J 1000 142.8 

Men:urv 3 54 0.17 J 0.22 0.06 
~,4'·DDD 2 54 0.033 J 0.065 J 0.05 
IM'·DDE 0 54 

~,4'·DDT 1 54 0.034 J 0.034 J 0.05 

Aldrin 0 54 
alpha-BHC 2 54 0.018 J 0.023 J 0.02 
aloha-Chlordane 1 54 0.013 J 0.013 J 0.02 
beta·BHC 1 54 0.0076 J 0.0076 J 0.02 
Chlordane (technical) 0 54 
delta-BHC 0 54 
Dleldrin 0 54 
Enclosulfan I 1 54 0.022 J 0.022 J 0.01 
Enclosulfan ll 1 54 0.018 J 0.018 J 0.05 
Endosulfan sulfate 2 54 0.021 J 0.053 J 0.05 
Endrin 0 54 
Endrin aldehvde 0 54 
Endrin ketone 0 54 
aamma-BHC (Undane) 2 54 0.0095 J 0.025 J 0.02 
oamma-Ollordane 0 54 
Hent:achlor 4 54 0.0086 J 0.038 J 0.012 

ennvitl<> 0 54 
lor 1 54 0.17 J 0.17 J 0.25 

IToxa""""" 0 54 
~1016 0 54 

Ta.-1 
Cooper River SLERA 

Storm Water Effluent COPC Screening 

Range of Location of 
U Fla...,...i Data 

Maximum 

Min Max 
Detection 

EPA Region 
SQL SQL 4ESV 

EFF039 NA 

3 20 EFF039 NA 
2.7 JO CAP001 36 

EFF039 NA 

0.1. 4 EFF039 NA 

0.5 0.6 EFF055 9.3 

EFF039 NA 
0.7 0.9 EFF039 50 

0.7 1.0 EFF039 NA 

3.7 22 EFF071 2.9 
EFF039 NA 

2.1. 7.4 EFF071 8.5 
EFF028 NA 
EFF071 NA 

1..5 1..7 EFF022 8.3 

EFF036 NA 
3.J 3.J 71 

0.5 JO EFF071 0.23 

EFF028 NA 
5.J JO EFF016 21.3 
2.7 SD EFF071 NA 

EFF022 NA 

31. 71. EFF015 86 
0.1. 0.1. CAP001 0.025 

0.1. 0.1. EFF044 0.025 
O.J O.J 0.14 

0.1. 0.1. EFF052 0.001 

0.05 0.05 0.13 
O.OJJ 0.05 EFF022 1400 

0.05 0.05 EFF032 0.004 

0.05 o.os EFF070 NA 

0.5 0.5 0.004 

0.05 0.05 NA 
O.J O.J 0.0019 

0.05 0.05 EFF053 0.0087 

0.1. 0.1. EFF052 0.0087 

0.022 0.1. EFF040 NA 

0.1 0.1 0.0023 

0.1 0.1 NA 
0.1 0.1 NA 

0.05 0.05 EFF070 0.016 
0.0088 0.05 0.004 

0.01.8 0.05 EFF052 0.0036 
0.05 0.05 0.0036 

o.s 0.5 EFF047 NA 

5 5 0.0002 

1. 1. 0.03 
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• 
Detections 
Exceeding Reference COPC COPC 

lh!alon4ESV Screening HO Concentration cat. Yes or No 

NC 3277.67 A Yes 
NC 5.93 A Yes 

0 0.97 6.88 B No 
NC 60.31 A Yes 

NC OA1 A Yes 

0 0.16 1.29 B No 
NC 53455.56 A No* 

1 1.24 13 A Yes 

NC 2 A Yes 

44 1724.14 41.98 A Yes 

NC 4134.44 A Yes 
24 25.88 33.63 A Yes 

NC 49255.56 A No* 
NC 74.52 A Yes 

6 28.92 5.14 A Yes 
NC 23678.89 A No* 

0 NC NA c No 
5 8.70 2.34 D No 

NC 395333.33 A No* 
0 0.32 5.n B No 

NC NA E Yes 

NC 15.59 A Yes 

25 11.63 307.83 A Yes 

3 8.80 NA A Yes 

3 2.60 NA A Yes 
NC NA c No 

1 34.00 NA A Yes 

NC NA c No 
0 0.00 NA B No 
1 3.25 NA A Yes 

NC NA E Yes 
NC NA F Yes 

NC NA c No 
NC NA c No 

2.53 NA A Yes 

2.07 NA A Yes 

NC NA E Yes 

NC NA c No 
NC NA c No 
NC NA c No 

1.56 NA A Yes 

NC NA c No 
10.56 NA A Yes 

NC NA c No 
NC NA E Yes 

NC NA c No 
NC NA F Yes 



• T·-1 • Cooper River SLERA 
Storm Water Effluent COPC Screening 

Frequency Range 
of of Range of location of 

Detection Detections U Flan< ...i Data 
Maximum 

# 
Detection Detectlom 

# analyze Min Max EPA Region Exceeding Reference COPC COPC 
Constituent det. d Min 10 Max 0 Mean SQL SQL 4ESV Realon4ESV Screening HQ Concentration Cat. Yes or No 

Aroclor-1221 0 54 2 2 0.03 NC NA F Yes 
Aroclor-1232 0 54 z z 0.03 NC NA F Yes 
Amdnr-1242 0 54 z z 0.03 NC NA F Yes 
Aroclor-1248 0 54 z z 0.03 NC NA F Yes 
Aroc:lor-1254 0 54 z z 0.03 NC NA F Yes 
Aroclor-1260 0 54 z z 0.03 NC NA F Yes 
1 2 4-Trfchlorobenzene 0 54 10 10 4.5 NC NA c No 
1,2-Dlchlorobenzene 0 54 10 10 19.7 NC NA c No 
1,3-Dlchlorobenzene 0 54 10 10 28.5 NC NA c No 
1,4-0lchlorobenzene 2 54 0.31 J 0.33 J 4.8 10 10 EFF072 19.9 0.02 NA B No 

2,2'-0xybls(1-chloropropane)[bis(2 
Chlorolsopropyl)ether] 0 54 10 10 NA NC NA c No 
12,4,5-Trfchloroohenol 0 54 10 10 NA NC NA c No 
12,4,6-Trfchloroohenol 0 54 10 10 NA NC NA c No 
12,4-0lchlorophenol 0 54 10 10 NA NC NA c No 
2,4-Dlmethyfphenol 3 54 0.53 J 1.3 J 4.8 zo zo EFF043 NA NC NA E No 
12.4-DlnitmohMol 0 54 50 50 48.5 NC NA c No 
12,4-Dlnltrotoluene 0 54 10 10 NA NC NA c No 

2,6-Dinltrotoluene 0 54 10 10 NA NC NA c No 
12-ctiloronaohthalene 0 54 10 10 NA NC NA c No 
12-ctilomnhenol 0 54 10 10 NA NC NA c No 
2-M..thvl-4,6-dinitroohenol 0 54 50 50 NA NC NA c No 
12-Methvlnaohthalene 0 54 10 10 NA NC NA c No 
2·Methvlnhennl Co·Cresoll 6 54 0.38 J 5,2 J 4.7 zo zo EFF045 NA NC NA E Yes 
12-Nitroanlllne 0 54 50 50 NA NC NA c No 
12-Nitmohenol 0 54 10 10 NA NC NA c No 
lA.4-Mf!thvlnhenol {m&n-tteSCI 1 54 0.75 J 0.75 J 4.9 zo zo EFF041 NA NC NA E Yes 
3,3'-Dichlorobenzidine 0 54 20 20 NA NC NA c No 
3-Nitroaniline 0 54 50 50 NA NC NA c No 

,,_,,.,ether 0 54 10 10 NA NC NA c No 
4-chloro-3 0 54 10 10 NA NC NA c No 
4-chloroanillne 0 54 20 20 NA NC NA c No 
~ .. ~...,. n:nvlphenvl ether 0 54 10 10 NA NC NA c No 
4-Nitroaniline 0 54 50 50 NA NC NA c No 
4-Nitrmlll!nol 0 54 50 50 71.7 NC NA c No ,,_,,_ 

1 54 6.4 J 6.4 J 5 10 10 EFF058 9.7 0.66 NA B No 
... ene 0 54 10 10 NA NC NA c No 

Anlhracene 0 54 10 10 NA NC NA c No 
B<>n:mf alanthracene 0 54 10 10 NA NC NA c No 
BenzoCalnvrene 3 54 0.78 J 1.3 J 4.8 zo zo EFF041 NA NC NA E Yes 

Be"-'blfluoranthene 2 54 1.2 J 1.5 J 4.9 zo zo EFF041 NA NC NA E Yes 
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• 
Constituent 

Bemnla,h,Operylene 

Benzo(k)fluoranthene 

blsf2-01 ne 

blsf2-01 
.. 

blsl2-Elhvlhexvllnhthalate 
.. 

thalate 

carbazole 

Dibenzola h)anthracene 

Dibenzofuran 
, ... late 

Dimethylphthalate 

Dl-n- .• ate 

Di-n-octylphthalate 

Fluoranthene 

Fluorene 

Hexachlorobenzene 

Hexachlorobutadiene 
, .. _. tadlene 

Hexachloroethane 
Indenoll,2,3-all-

~soohorone 
NaDhthalene 

Nitrobenzene 
n-Nltrosodl-n-omnvlamine 

N-Nltrosodlnhl>nvlamlne 

Pentachlonmhenol 

Phenanthrene 
Phenol 
Pyrene 

CVantde, Total 

Notes: 
NA 

NC 
Italicized numbers 

Contaminant Categories 
A 

B 
c 

D 

E 
F . 

Frequency Range 
of of 

Detection Detections 
# 

# analyze 
det. d Min Q Max Q 

2 54 0.71 J 0.75 J 
2 54 1.1 J 1.6 J 
0 54 

0 54 

14 54 0.52 J 16 

0 54 

1 54 0.56 J 0.56 J 
2 54 2.1 J 2.2 J 
0 54 

1 54 0.94 J 0.94 J 
0 54 

1 54 7.9 J 7.9 J 
4 54 0.34 J 1.4 J 
0 54 

3 54 1.70 J 4.10 J 
1 54 0.4 J 0.4 J 
0 54 

0 54 

0 54 

0 54 

2 54 0.62 J 0.71 J 
0 54 

0 54 

0 54 

0 54 

0 54 

2 54 14 J 14 J 
2 54 2.1 J 2.6 J 
1 54 16 16 
3 54 0.97 J 3.1 J 
1 54 5.4 J 5.4 J 

Mean 

4.9 
4.9 

4.8 

4.9 

4.9 

4.9 

5.1 

4.7 

4.90 

4.9 

4.8 

24.6 

4.9 

5.2 

4.9 

5 

T·-1 Cooper River SLERA 
Storm Water Effluent COPC Screening 

Range of 
Location of u Flaa~ eel Data Maximum 

Min Max 
Detection 

EPAReglon 
SQL SQL 4ESV 

10 10 EFF041 NA 
10 10 EFF041 NA 

10 10 NA 
10 10 NA 
10 :zg EFF019 NA 
10 10 29.4 

10 10 EFF040 NA 
10 10 EFF040 NA 

10 10 NA 

10 10 EFF058 NA 

10 10 75.9 
10 10 EFF056 580 

10 10 EFF020 3.4 

10 10 NA 
Erl'V'IV 

10.00 10.00 EFF041 1.60 

10 10 EFF058 NA 
10 10 NA 
10 10 0.32 
10 10 0.07 

10 10 9.4 
10 10 EFF028 NA 

10 10 129 
10 10 23.5 
10 10 66.8 

10 10 NA 
10 10 33000 

o;;rrvu" 

50 50 EFF006 7.9 

10 10 EFF040 NA 

10 10 EFF021 58 
10 10 EFF040 NA 
10 10 CAPOOl 1 

Notes constituents for which no EPA Region 4 ESV or reference concentration Is available. 

Detections 
Exceeding 

hnlon4ESV Screenlna HO 

NC 

NC 

NC 
NC 
NC 

NC 
NC 
NC 

NC 
NC 

NC 
0.01 

0.41 

NC 

2.56 

NC 

NC 
NC 
NC 
NC 
NC 

NC 
NC 
NC 

NC 
NC 

1.772151899 

NC 

0.275862069 

NC 
NC 

Notes contaminants for which there is not sufficient Information to calculate a value (primarily used when a constituent was not detected In any sample). 

Indicates U-flagged data that represents the sample quantltatlon limits (DL) for each constituent. 

Max detect greater than EPA Region 4 SV and/or reference concentration. 
Max detect less than Region 4 sv. 
Constituent not detected and MDL Is either less than EPA Region 4 ESV and reference concentrations or no EPA Region 4 ESV Is available. 
Further analysis provided In text of report. 

Max detect less than the reference concentration. 

Constituent detected but no EPA Region 4 SV available. 
Constituent not detected and MDL Is greater than EPA Region 4 SV. Further analysis provided In text of report. 

Reference 
Cot1Ce11b atlon 

NA 
NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 

NA 
NA 

NA 
NA 

NA 

NA 

NA 

NA 
NA 

NA 

NA 

NA 
NA 

NA 
NA 

NA 

NA 

NA 

NA 

NA 
16.33 

Notes a cateoorv 4 COPC which Is not being considered a COPC for this SLERA because It Is considered to be essentlal nUb"tents and are part of the normal make uo of saltwater. 
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• 
COPC COPC 
Cat. Yes or No 

E Yes 

E Yes 

c No 

c No 

E Yes 

c No 

E Yes 

E Yes 

c No 

E Yes 

c No 
B No 

B No 

c No 

A Yes 

E Yes 

c No 

c No 

c No 

c No 

E Yes 

c No 

c No 

c No 

c No 
c No 

A No 

E Yes 

B No 

E Yes 

D No 



• T·-2 • Cooper River SLERA 
Sediment COPC Screening Table 

Range RangeofU 
Freq1*ICy of Delactlon of 

Flagged Data Location of Samnlng 
Screening 

Delectlons 
Retained for 

~ Delectlons Maximum Value 
HQ 

Exceeding 
Rell~ 

Rlltionale Constituent 
# # Min I Max Delactlon (SY) E5V 

Detected anai.n...t Min Q Max Q 
SOL SOL 

,....,, ... , 
~umlnum so so 1160.00 35000.00 CPRMOOOl NSY NA NA Yes c Aluminum 

~timony 1 50 0.53 J 0.53 J 0.37UJ 1.80 UJ CPRM0020 12 0.04 0 No B Anti~ 

~ 49 so 1.40 J 22.20 1.su CPRM0024 7.24 3.07 32 Yes A Arsenic 

Barium so so 4.10 J 42.10 J CPRMOOOl NSY NA NA Yes c Barium 

Beryllium 46 so 0.11 J 1.50 J 0.03 UJ 0.09U CPRMOOOl NSY NA NA Yes c ._..Hum 

Ddmlum 42 so 0.09 J 1.40 J o.osu 0.26U CPRM0017 1 1.40 2 Yes A c:admlum 

calcium so so 814.00 J 221000.00 CPRM0031 NSY NA NA Yes c caldum 
lllramlum so so 4.40 J &o.90 CPRMOOOl 52.3 1.16 6 Yes A Chromium 

Cobalt 48 so G.48 J 8.70 J 0.18U 0.19U CPRMOOOl NSY NA NA Yes c Cobalt 
CoDDw 44 so 1.40 J 330.00 J 1.SU 7.lU CPRM0002 18.7 17.65 111 Yes A ,._ 
Iron so so lS&o.00 3180G.OO CPRM0018 NSY NA NA Yes c Iron 

Lead so so 0.75 J 32.30 CPRM0013 3G.2 1.07 1 Yes A Lead 

Magnesium so so 537.00 J 10500.00 CPRM0029 NSY NA NA Yes c Maaneslum 

Ma-- so so 23.20 789.00 CPRM0024 NSY NA NA Yes c Manaanese 
Mercury 2 50 0.09 0.12 0.03U 0.18 u CPRM0020 0.13 0.92 0 No B Mercurv 

Nickel so so 0.94 J 18.70 J CPRM0001 15,9 1.18 2 Yes A Nickel 

Potassium so so 165.00 J 469G.OO CPRM0040 NSY NA NA Yes c Potassium 

Selenium 3 so 1.10 J 2.20 J 0.64UJ 2.SU CPRM0036 NSY NA NA Y• c Selenium 

Sliver 3 50 0.19 J 0.85 J 0.18U 2.6U CPRM0026 2 D.43 0 No B Silver 

SOdl&nn so so lS00.00 J 2690G.OO J CPRM0024 NSY NA NA YH c SOdlum 

Thalllunl 6 so 0.85 J 2.00 J 0.72U 4.3U CPRM0033 NSY NA NA Yes c TllaUlum 

11n 0 so &.SU 31.4U NA NSY NA NA YH c Tin 

Monobutyltln 0 so 49U sou NA NSY NA NA Yes c M""""utvtt1n 

Dlbutyltln 0 so 49U sou NA NSY NA NA Yes c Dlbutvltln 

Trlbutyltln 1 so 52.00 J 52.00 J 49U sou CPRN0009 NSY NA NA Yes c Trlhulvltln 

Tetrabutyltln 0 so 49U sou NA NSY NA NA Yes c Tetra"'......,n 

Vanadium so so 4.40 J 82.40 CPRMOOOl NSY NA NA Yes c Vanadium 

~nc 44 so 10.80 J 167.00 J 6.lU 21.9U CPRN0009 124 1.35 3 Yes A Zinc 

~nlcle NA YH c lr..ankle 

Pestlcldes/PCls ,,..,,.,., 

14.4'-DDD 0 49 3.3U 15.6U 3.3 NA NA Yes D 4.4'-DDD 

l4,4'•DDE 0 49 3.3U 15.6U 3.3 NA NA Yes D .a.a'-DDE 

fl,4'-DDT 0 49 3.3U 15.6U 3.3 NA NA YH D ._..'·DDT 

Ludrtn 0 49 1.7U 8.06U NSY NA NA Yes c Aldrin 

lalpha-BHC 0 49 1.7U 8.06U NSY NA NA Yes c al-..... C 

!alpha-chlordane 0 49 1.7U 8.06U 1.7 NA NA Yes D al ne 

beta-8HC 0 49 1.7U 8.06U NSY NA NA YH c beta·BHC 
Chlanlane 0 49 33U 156U 1.7 NA NA Yes D Chlordane 

delta-llHC 0 49 1.7U 8.06U NSY NA NA Yes c delta·BHC 

Dleldrln 0 49 3.3U 1S.6U 3.3 NA NA Yes D Dleldrln 
·- I 0 49 1.7U 8.06U NSY NA NA Yes c Endosulfan I 

II 0 49 3.3U 15.6U NSY NA NA Yes c Endosulfan II 

•Irate 0 49 3.3U 15.6U NSY NA NA Yes c Endosulfan IUlfate 

Endrln 0 49 3.3U 1S.6U 3.3 NA NA Yes D Endrln 

Endrln aldehyde 0 49 3.3U 1S.6U 3.3 NA NA Yes D Enclrln"""""""' 

Endrln kelDne 0 49 3.3U 15.6U 3.3 NA NA Yes D Endrtn kelDne 
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• 
Range 

Freq-of- of 
ConstituMt Detactlons 

# # 
Detected ......... Min Q Mu: 

aamma-BHC (Undane) 0 49 

...........,<hlanlane 0 49 

0 49 

Heptachlor epoxkle 0 49 

Methoxychlar 0 49 

lroxa.,,_ 0 49 

~1016 0 49 

~1221 0 49 

~1232 0 49 

1&--.1242 0 49 

~1248 0 49 

~1254 0 49 

~1260 0 49 

!Total PC8s 0 49 

lc:-.1-vo1at11e "-•nlcs CSVOCS) ,..,,,,, •' 

1,2,4-Trlc:hlorobellnlle 0 49 

1,2-Dk:hlorobeolDlle 0 49 

1,3-Dlchlorobel1n1ie 0 49 

1,4-Dlclllorobel1n1ie 0 49 

Z.2'-oxybls(1-cllloroprop8ne) 0 49 

2,4,5-Trlchlorophenol 0 49 

2,4,6-Trlchlonlphenol 0 49 

2,4-Dlclllorophenol 0 49 

2,4-Dlmethylphenol 0 49 

2,4-Dlnltroplienol 0 49 

2,4-Din- 0 49 

2,6-Dinltrololuene 0 49 

2-chloronaphthalene 0 49 

2-chlorophenol 0 49 

2-Methyl-4.6-Dinltrophenol 0 49 

2-Methylnaphtllalene 0 49 

2-Methylphenol (o<resol) 0 49 

2-Nltrollnlllne 0 49 

2-Nltrophallll 0 49 

13,3'-DlchlorobellZldlne 0 49 

13-NltroanHlne 0 49 

14-llnlmophenyl~ 0 49 

~3-meth)iplielllll 0 49 

4-chlorollnlllne 0 49 

4-ch~ 0 49 

4-Methylphenol (p-Cresol) 0 49 

i.,.,.._nlllne 0 49 

0 49 

~phthene 2 49 300.00 J 730.00 

~phthylene 0 49 

~ 0 49 

8 49 86.00 J aao.oo 

Q 

J 

J 

Ta.2 
Cooper River SLERA 

Sediment COPC Screening Table 

RangaofU 
Flagged Data Location of SCrMlllng 

Maximum Value 
Min - Detllctlon (SY) 
SOL SOL 

1.7U B.06U 3.3 

1.7U B.06U 1.7 

1.7U B.06U N5V 

1.7U B.06U NSV 

17U ao.6u NSV 

170U B.06U NSV 

33U 156U 33 

67U 318U 67 

33U 156U 33 

33U 156U 33 

33U 156U 33 

33U 156U 33 

33U 156U 33 

132.5 602.5 33 

360UJ 1600U N5V 

360UJ 1600U NSV 

360UJ 1600U NSV 

360UJ 1600U NSV 

360UJ 1600U NSV 

870UJ 3800U NSV 

360UJ 1600U N5V 

360UJ 1600U N5V 

360UJ 1600U NSV 

870UJ 3800U NSV 

360UJ 1600U N5V 

360UJ 1600U NSV 

360UJ 1600U NSV 

360UJ 1600U N5V 

870UJ 3800U NSV 

360UJ 1600U 20.23 

360UJ 1600U NSV 

870UJ 3800U N5V 

360UJ 1600U N5V 

360UJ 1600U NSV 

870UJ 3800U N5V 

360UJ 1600U NSV 

360UJ 1600U N5V 

360UJ 1600U N5V 

360UJ 11100 u NSV 

360UJ 1600U NSV 

870UJ 3800U NSV 

870UJ 3800U NSV 

360UJ 1600U CPRM002101 6.71 

360UJ 1600U 5.87 

360UJ 1600U NSV 

360UJ 1600U CPRM002101 46.9 
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• 
SCrMlllng Detactlons 

-lnedfor Exaledlng Rationale constituent 
HQ E5V Refl-U 

NA NA Yes D ""'mma-BHC fUnclanel 
NA NA Yes D -mma-chlorclane 

NA NA Yes c ..-1or 

NA NA Yes c H-lor-vkle 

NA NA Yes c lor 

NA NA Yes c Toxanhene 

NA NA Yes D Aroc:lor-1016 
NA NA Yes D Aroc:lor-1221 
NA NA Yes D Aroc:lor-1232 
NA NA Yes D Aroc:lor-1242 
NA NA Yes D Aroc:lor-1248 
NA NA Yes D Aroc:lor-1254 
NA NA Yes D Aroc:lor-1260 
NA NA Yes D TotalPCBs 

NA NA Yes c It , 4· Trlchlorobenzene 

NA NA Yes c 1 •-2-Dlclllorobenzene 

NA NA Yes c It 3-Dlclllorobenzene 

NA NA Yes c 1.4-Dldllorobenzene 

NA NA Yes c IZ.2'-"""'""1-chl--nel 
NA NA Yes c I~ A 5-Trl......._henol 

NA NA Yes c 1,_4 6-Trlch,_,__, 

NA NA Yes c 12.4-Dlcll ............... 

NA NA Yes c 1~ A-D·-1---' 

NA NA Yes c 1 ~ A-Dln--henol 

NA NA Yes c 1, .&..Dlnltrotoluene 

NA NA Yes c 12.6-Dlnltrotoluene 

NA NA Yes c 2-Chlorona ....... ~lene 

NA NA Yes c 2-ch,,,_,,, 

NA NA Yes c 2-M.......,-4 6-Dinl-....t 

NA NA Yes D 2-M...._.na ....... ~1ene 

NA NA Yes c 2- I f0-Cresol' 

NA NA Yes c 2-NltroanlHne 

NA NA Yes c 2-N-henol 

NA NA Y• c 3 3'-Dlclllorobenzkllne 

NA NA Yes c 3-Nltroanlllne 

NA NA Y• c 4-B ,_ ........... ether 

NA NA Yes c 4-Chloro-3·----1 ........... 

NA NA Yes c 4-Chloroanlllne 

NA NA Yes c 4-Ch 
NA NA Yes c 4-M 

,,.._,._., 
NA NA Yes c 4-Nltroanlllne 
NA NA Yes c 4-N.............., 

108.79 2 Yes A 

_......._ 
NA NA Yes D 

_.........._ 
NA NA Y• c Anlllne 

18.71 8 Yes A Anthracene 



• 
""-

Frequency of Detacllon of 
~ Detections 

# # 
Detectlld ana,__, Min Q Max Q 

0 49 

Benzo(a)anth..- 10 49 120.00 J 1100.00 J 

BenzoCa)pytWM 5 49 53.00 J 420.00 J 

Benzo(b)lluoranthene 8 49 210.00 J 560.00 J 

Benzo(g,h,l)peryi.. 0 49 

~k)lluoranthene 2 49 210.00 J 210.00 J 

8enzak: lldd 0 49 

Benzyl almhol 0 49 

1111(2-chloroetlloxy)methane 0 49 

liio<2-chlaraethyl)ether 0 49 

liio<Mthylhexyl)phthalate (BEHP) 4 49 55.oo J 1100.00 

Butylbenzyfphthalate 0 49 

K:arbazole 0 49 

~ 13 49 99.00 J 800.00 J 

Dlbenz(a,h)anthnlcane 0 49 

Dlbenzofllran 1 49 390.00 J 390.00 J 

Dlethylphthalate 1 49 1200.oo 1200.00 

~methyl phthalate 0 49 

IDl-n·butylphthalate 1 49 98.00 J 98.00 J 

~n-octyl phthalate 0 49 

Fluoranthene 17 49 100.00 J 2600.00 

Fluorane 1 49 680.00 J 680.oG J 

Hexllcllloroben 0 49 

Hexachlorobutadl 0 49 

ltelladlloroqdolene 0 49 

Hexac:hl-u.ane 0 49 

lndeno(l,:Z,3-al)py.- 1 49 100.00 J 100.00 J 

0 49 

Naphthalene 0 49 

Nltrobenzene 0 49 

N-Nltrosodlmethy!Mllne 0 49 

N-Nltraso-dl-n-prapylamlne 0 49 

N-Nltrmodlphenyfamlne 0 49 

PentachlooaphellOI 0 49 

2 49 580.00 J 1900.00 

Phenol 0 49 ..,..... 17 49 14.00 J 2100.00 

Pvrldlne 0 49 

!rolal PAiis 2340.00 13550.00 

~olatlle 
----·, , __ , .... , 

1,1,1-Trtchloraelhlln 0 50 

1,1,2,2·T~ne 0 50 

1,1,l•Tltchloroethllne 0 50 

1,l·Dlchloroel:hane 0 50 

1,1-Dlchlol ........ 0 50 

T.2 
Cooper River SLERA 

Sediment COPC Screening Table 

RangeofU 
Flagged Data Location of isa-ilng 

Maximum Value 
Min Max Deblctlon (SV) 

SQL SOL 

360UJ 1600U NSV 

360UJ 1600U CPRM003001 74.8 

360UJ 1600U CPRM002101 88.8 

360UJ 1600U CPRM003001 NSV 

360UJ 1600U NSV 

360UJ 1600U 
CPRM002001 

NSV CPRM003001 

lBOOUJ 8100U N5V 

360UJ 1600U N5V 

360UJ 1600U NSV 

360UJ 1600U N5V 

360UJ 1600U CPRM000201 182 

360UJ 1600U NSV 

360UJ 1600U NSV 

360UJ 1600U CPRM002101 108 

360UJ 1600U 6.22 

360UJ l&OOU CPRM002101 NSV 

360UJ 2200U CPRM001501 N5V 

360UJ 1600U N5V 

360UJ 1600U CPRM003501 NSV 

360UJ 1600U N5V 

360UJ 1500U 
CPRM002101 

113 CPRM003001 

360UJ 1500U CPRM002101 21.2 

360UJ 1600U NSV 

360UJ 1600U N5V 

3&0UJ 1600U N5V 

3&0UJ 1600U NSV 

360UJ 1600U CPRM002001 N5V 

360UJ 1600U NSV 

360UJ 1600U 34.6 

3&0UJ 1600U N5V 

360UJ 1600U NSV 

3&0UJ 1600U N5V 

360UJ 1600U NSV 

870UJ 3800U N5V 

3&0UJ l&OOU CPRM002101 86.7 

360UJ 1600U N5V 

360UJ 1600U CPRM003001 153 

360UJ 1600U 

CPRM002101 1684 

6U 24U NSV 

&U 24U NSV 

llU 24U NSY 

6U 24U N5V 

6U 24U N5V 
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Screening 
HQ 

NA 

14.71 

4.73 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

6.04 

NA 

NA 

7.41 

NA 

NA 

NA 

NA 

NA 

NA 

23.01 

32.08 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

.NA 

NA 

NA 

NA 

21.91 

NA 

13.73 

NA 

L05 

NA 

NA 

NA 

NA 

NA 

• 
~ -.nec11ar 
Excaedlng 

Refl-..ent? 
Rationale Constituent 

ESV 

NA Yes c Azobenzene 

10 Yes A .... ...,.la~ 
4 Yes A """""alnvrene 

NA Yes c Ben...tblftuoranthene 

NA Yes c ~,,........._ 

NA Yes c 1........,klftuonmthene 

NA Yes c Benzolc: acid 

NA Yes c Benzvl alcohol 

NA Yes c blsl2-chloroetho-'methane 

NA Yes c blsC2-Ch" -· 
1 Yes A blsC2-Ethvli...vvl\........,late CBEHPl 

NA Yes c B•dvlben""nhthalate 

NA Yes c Carbazole 
12 Yes A Ch-
NA Yes D DlbenzCa hlanthracene 

NA Yes c Dlbenzofuran 

NA Yes c Dl.......,nhthalate 

NA Yes c Dlmethvl nhthaiate 

NA Yes c Dl-n-"'dvlnhthalate 

NA Yes c Dl·n_.......I -·rate 

15 Yes A 
Fluoranthene 

1 Yes A Fluorene 

NA Yes c Hexachlorobenzene 

NA Yes c Hexachlorobutadlene 

NA Yes c Hexach- lene 

NA Yes c Hexachloroethane 

NA Yes c Incle""'• , 3-cd'-

NA Yes c ,---....... 
NA Yes D Na......,alene 

NA Yes c Nltrobenz8M 

NA Yes c N-Nltrosodl-lamlne 

NA Yes c N·Nltroso-dl·n-.........tamlne 

NA Yes c N·Nltrosodl..........,•mlne 

NA Yes c Pentachl--

2 Yes A Phenanthrene 

NA Yes c Phenol 

12 Yes A -NA Yes c 
......... _ 

49 Yes A Total PAHs 

NA Yes c 1.l l·Trlchlonlethane 

NA Yes c Ll.2.2·Tetrac:hloroethane 

NA Yes c • . • 2· Trichloroethane 

NA Yes c 1.l·Dlchloroethane 

NA Yes c 1 l·Dlchloroethene 



• 
Constituent 

1,2-DlchlarmU!ane 

1,2-Dlch.......,_ne 

2·Butanone (MEK) 

2-chloroethyl vinyl ether 

2-Hexanone 

..-.2---..(MIBK) -......... 
Bromodlchlaromelllane 

Bromoronn 

-
b.-. dllUlllcle 
.,_....... tmaclllorkle 

Chlonlb•IHI• 

ne 

Ch~ 

im-1,3-Dlchlol opropelle 

Dlbromochloromene 

Ethylbenzene 

~chloride 

lstvnine 

~ .. 
lroluene 

itram-1,2-Dlchloloelhelie 

trans-1,3-~ 

ll'rlchloroetl-. 
Mnyl-
Mnyl c:hlorkle 

lxyleMs (Total) 

NSV 
91 

Rationale for retaining toPCs 
A 
B 
c 
D 

T·-2 Cooper River SLERA 
Sediment COPC Screening Table 

Range 
RangeofU Freq.-cy of Detecllon of 

Flagged Data l.Dcatlon of Scrmnlng Scrmnlng Detacllons Maximum Value 

# # Min Max Detecllon (SY) 
Detected 

_ ....... 
Min Q Max Q SOL SOL 

0 50 IU 24U NSV 

0 50 IU 24U NSV 

21 50 3.00 J 130.00 12U 21U NSV 
0 50 &U 24U NSV 
0 50 12U 48U NSV 

0 50 12U 48U NSV 

23 50 77.00 4100.00 D 14U &IOU NSV 

0 50 IU 24U NSV 

0 50 IU 24U NSV 
0 50 IU 24U NSV 
0 50 &U 24U NSV 

:ZS 50 3.00 J 24.00 IU 24U NSV 

0 50 IU 24U NSV 

0 50 IU 24U NSV 

0 50 IU 24U NSV 

0 50 &U 24U NSV 

0 50 IU 24U NSV 

0 50 IU 24U NSV 
0 50 IU 24U NSV 

0 50 &U 24U NSV 
0 50 IU 24U NSV 

0 50 IU 24U NSV 

0 50 IU 24U NSV 

0 50 &U 24U NSV 

0 50 IU 24U NSV 
0 50 &U 24U NSV 

0 50 &U 24U NSV 

0 50 12U 48U NSV 

0 50 IU 24U NSV 

0 50 IU 24U NSV 

No screening value available. 
Saeenlng value. Sediment screening values for this Sl.ERA ~ lill<er1 from: 
USEPA. 2001. SUpplememl Guidance ID RAGS: Region 4 Bulletins, Ecological Risk Assessment. Originally published In November 1995. 
Websle version updated November 30, 2001: tfi!;p://wNW.epa.gav/reqlan4jwa!2/ds/eaibAJJ.tun 
lndicales that this allurm Is not applicable ID this oontamlnaM. 

-..um dell!cted CIJllCl!llb-. ls greall!r than Region 4 91. 
Maximum dell!cted COllCl!llballon Is less than Region 4 91. 
No EPA screening value available for comparison. 
Minimum delettlorl lmlt Is greab!r than the screening vaue. 

21 

HQ 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

• 
Detectlans Retained l'Gr 
Excieedlng 

Refhanent? 
Rationale Constlmait 

E5V 

NA Yes c 1.2-Dlchloroethane 
NA Yes c 1.2-Dlchl--ne 

NA Yes c 2-Butanone fMElfl 

NA Yes c 2 vlnvl ether 

NA Yes c 2-Hexanone 

NA Yes c 4-........,·2-PentanonefMIBKl 

NA Yes c -NA Yes c -NA Yes c Bromodk:hloromethane 

NA Yes c Brvmol'onn 

NA Yes c Bromomethane 
NA Yes c carbon dlsulftde 
NA Yes c carbon tl!trachlarlde 
NA Yes c Chlorobenzane 
NA Yes c Chlol-"ane 
NA Yes c Chloroform 

NA Yes c Chloromethane 

NA Yes c cls-L3-Dk:h 

NA Yes c Dlbromochloromethane 
NA Yes c 1-...benzene 

NA Yes c M...._..__ chloride 

NA Yes c 1--.. 

NA Yes c Tetrachloroethen 
NA Yes c Toluene 
NA Yes c trans-t -2-Dk:hloroethene 

NA Yes c trans-L3-Dk:h 

NA Yes c Trichlonlethene 

NA Yes c Vlnvl amtate 

NA Yes c Vlnvl chloride 

NA Yes c X..._fTotan 
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• 
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Table 3-3 
Cooper River SLERA 

Sediment Screening COPC Summary 
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voes 

:~}~l~t;: 4-Meth·wi-2-Pentanone MIBK 

~!fl.~ Benzene 

"~~t.,'~ . ~~w Bromodichloromethane 
Bromoform 
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ANNEX 

ZONE J 
SLERA 
COOPER RIVER 
CHARLESTON NAVAL COMPLEX 
CHARLESTON, S.C. 

FIGURE 2-1 
SITE VICINllY MAP 

CHARLESTON NAVAL COMPLEX 

DWG DATE:OB 18/ 03 DWG NAME:0164-0CJ1-C001 

• 

CHARLESTON NAVAL COMPLEX 
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LEGEND 
Cooper River Stofm Water Outfall 

* Cooper Rl'Ver Storm WIJl&r Effluent Sample 

---, 
Storm Water Lines I 
~ ZONE-J-CA TCH-BASIN 

ZONE-J-DRAIN-LINE I 

ZONE.J-DRAINAGE-OITCHJ 

• • 
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Zone J SLERA. Cooper River 
Charleston Naval Complex 
Charleston, South Carolina 

Figure 3-1 
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and Outfall Locations 

Augusl2Cl03 ZoneJMal!" Project 
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*cPRM0050 
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Cooper River 
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Cooper River 
Sediment Mean ERM Quotient 

" 

• UAL PARAMETER ERM ERM U011.ENT 4 

~~Jl' ~fi~~~@e)J~ ' 
CPRM000101 MG/KG J Cadmium (Cd) 1.2 9.60 0.03 
CPRM000101 MG/KG Chromium (Cr) 81 370.00 0.16 '· 
CPRM000101 MG/KG Copper(Cu) 34 270.00 0.09 
CPRM000101 MG/KG 23.50 Lead (Pb) 46.7 218.00 0.11 
CPRM000101 MG/KG 0.16 u Mercury (Hg) 0.15 0.71 0.23 
CPRM000101 MG/KG 18.70 J Nickel (Ni) 20.9 51.60 0.36 
CPRM000101 MG/KG 2.40 u Silver (Ag) 1 3.70 0.65 
CPRM000101 MG/KG 95.90 Zinc (Zn) 150 410.00 0.23 
CPRM000101 UG/KG 3.30 u 4,4'-DDE 2.2 27.00 0.12 
CPRM000101 UG/KG 3.30 u 4,4'-DDT 1.58 46.10 0.07 
CPRMOOOlOl UG/KG 132.50 u Total PCBs 22.7 180.00 0.74 
CPRMOOOlOl UG/KG 1300.00 u 2-Methylnaphthalene 70 670.00 1.94 
CPRM000101 UG/KG 1300.00 u Acenaphthene 16 500.00 2.60 
CPRMOOOlOl UG/KG 1300.00 u Acenaphthylene 44 640.00 2.03 
CPRMOOOlOl UG/KG 1300.00 u Anthracene 85 .3 1100.00 1.18 
CPRMOOOlOl UG/KG 1300.00 u Benzo( a)anthracene 261 1600.00 0.81 
CPRMOOOlOl UG/KG 1300.00 u Benzo( a )pyrene 430 1600.00 0.81 
CPRM000101 UG/ KG 1300.00 u Chrysene 384 2800.00 0.46 
CPRM000101 UG/KG 1300.00 u Dibenz( a, h )anthracene 63.4 260.00 5.00 
CPRM000101 UG/KG 140.00 J Fluoranthene 600 5100.00 0.03 
CPRMOOOlOl UG/KG 1300.00 u Fluorene 19 540.00 2.41 
CPRM000101 UG/KG 1300.00 u Naphthalene 160 2100.00 0.62 
CPRMOOOlOl UG/KG 1300.00 u Phenanthrene 240 1500.00 0.87 
CPRM000101 UG/KG 1300.00 u !:}'.rene 665 2600.00 0.50 

ERM Quotient Sum 22.36 
CPRM000101 Mean ERM Quotient 0.89 
CPRM000101 Mean ERM Quotient without ND 0.05 

CPRM000201 MG/KG 6.70 Arsenic (As) 8.2 70.00 0.10 

• CPRM000201 MG/KG 0.24 u Cadmium (Cd) 1.2 9.60 0.03 
CPRM000201 MG/KG 28.80 Chromium (Cr) 81 370.00 0.08 
CPRM000201 MG/KG 7.80 Copper(Cu) 34 270.00 0.03 
CPRM000201 MG/KG 3.70 Lead (Pb) 46.7 218.00 0.02 
CPRM000201 MG/KG 0.05 u Mercury (Hg) 0.15 0.71 0.07 
CPRM000201 MG/KG 9.10 J Nickel (Ni) 20.9 51.60 0.18 
CPRM000201 MG/KG 0.88 u Silver (Ag) 1 3.70 0.24 
CPRM000201 MG/KG 30.40 Zinc (Zn) 150 410.00 0.07 
CPRM000201 UG/KG 5.22 u 4,4'-DDE 2.2 27.00 0.19 
CPRM000201 UG/KG 5.22 u 4,4'-DDT 1.58 46.10 0.11 
CPRM000201 UG/KG 209.60 u Total PCBs 22.7 180.00 1.16 
CPRM000201 UG/KG 520.00 u 2-Methylnaphthalene 70 670.00 0.78 
CPRM000201 UG/KG 520.00 u Acenaphthene 16 500.00 1.04 
CPRM000201 UG/KG 520.00 u Acenaphthylene 44 640.00 0.81 
CPRM000201 UG/KG 520.00 u Anthracene 85.3 1100.00 0.47 
CPRM000201 UG/KG 520.00 u Benzo(a)anthracene 261 1600.00 0.33 
CPRM000201 UG/KG 520.00 u Benzo( a )pyrene 430 1600.00 0.33 
CPRM000201 UG/KG 520.00 u Chrysene 384 2800.00 0.19 
CPRM000201 UG/KG 520.00 u Dibenz(a,h)anthracene 63.4 260.00 2.00 
CPRM000201 UG/KG 520.00 u Fluoranthene 600 5100.00 0.10 
CPRM000201 UG/KG 520.00 u Fluorene 19 540.00 0.96 
CPRM000201 UG/KG 520.00 u Naphthalene 160 2100.00 0.25 
CPRM000201 UG/KG 520.00 u Phenanthrene 240 1500.00 0.35 
CPRM000201 UG/KG 520.00 u ~rene 665 2600.00 0.20 

ERM Quotient Sum 10.07 
CPRM000201 Mean ERM Quotient 0.40 
CPRM000201 Mean ERM Quotient without ND 0.02 

• 
,,,,,,,,,,,,,,,,,,,,,,,,,,, '''''''''''''''''''''''"'''--~~--~~--~~-~~----~---................. - ........... ------



Cooper River 
Sediment Mean ERM Quotient 

• SAMPLE ID UNITS RESULT UAL PARAMETER 
~l"W°ll<ii*~· ·· ., 'r;L~ .,, · . .. dt. . : 
CPRM000401 MG/KG 0 .38 J cadmium (Cd) 1.2 0.04 
CPRM000401 MG/KG 22.20 J Chromium (Cr) 81 370.00 0.06 
CPRM000401 MG/KG 12.10 J Copper(Cu) 34 270.00 0.04 
CPRM000401 MG/KG 8.90 J Lead {Pb) 46.7 218.00 0.04 
CPRM000401 MG/KG 0.06 u Mercury (Hg) 0.15 0.71 0.08 
CPRM000401 MG/KG 9.80 J Nickel (Ni) 20.9 51.60 0.19 
CPRM000401 MG/ KG 1.00 u Silver {Ag) 1 3.70 0.27 
CPRM000401 MG/KG 55 .90 J Zinc (Zn) 150 410.00 0.14 
CPRM000401 UG/ KG 6.08 u 4,4'-DDE 2.2 27.00 0.23 
CPRM000401 UG/ KG 6.08 u 4,4'-DDT 1.58 46.10 0.13 
CPRM000401 UG/KG 243.90 u Total PCBs 22.7 180.00 1.36 
CPRM000401 UG/KG 610.00 u 2-Methylnaphthalene 70 670.00 0.91 
CPRM000401 UG/ KG 610.00 u Acenaphthene 16 500.00 1.22 
CPRM000401 UG/ KG 610.00 u Acenaphthylene 44 640.00 0.95 
CPRM000401 UG/ KG 610 .00 u Anthracene 85.3 1100.00 0.55 
CPRM000401 UG/KG 610.00 u Benzo(a)anthracene 261 1600.00 0.38 
CPRM000401 UG/ KG 610.00 u Benzo( a )pyrene 430 1600.00 0.38 
CPRM000401 UG/KG 610.00 u Chrysene 384 2800.00 0.22 
CPRM000401 UG/KG 610.00 u Dibenz( a,h )anthracene 63.4 260.00 2.35 
CPRM000401 UG/KG 610.00 u Fluoranthene 600 5100.00 0.12 
CPRM000401 UG/ KG 610.00 u Fluorene 19 540.00 1.13 
CPRM000401 UG/KG 610.00 u Naphthalene 160 2100.00 0.29 
CPRM000401 UG/ KG 610.00 u Phenanthrene 240 1500.00 0.41 
CPRM000401 UG/KG 610 .00 u Pyrene 665 2600.00 0.23 

ERM Quotient Sum 11.85 
CPRM000401 Mean ERM Quotient 0.47 
CPRM000401 Mean ERM Quotient without ND 0.03 

!@lmomi~GJ;~ G .~ "iiriifiO'!@~e&~~:~,.lfia-~ R;o.._.,._,,__,. ___ ,_,., .. ·- ~.<-~; __ ,_,-<kw, ""'' _ · ,,.. ~ '»..; -·· ;m· . ~ .a.2 o. 

• CPRM000501 MG/KG 0.37 J cadmium (Cd) 1.2 9.60 0.04 
CPRM000501 MG/KG 37.20 Chromium (Cr) 81 370.00 0.10 
CPRM000501 MG/KG 16.70 Copper(Cu) 34 270.00 0.06 
CPRM000501 MG/KG 11.40 Lead (Pb) 46.7 218.00 0.05 
CPRM000501 MG/KG 0.08 u Mercury (Hg) 0.15 0.71 0.11 
CPRM000501 MG/ KG 11.10 J Nickel (Ni) 20.9 51.60 0.22 
CPRM000501 MG/KG 1.10 u Silver {Ag) 1 3.70 0.30 
CPRM000501 MG/KG 59.30 Zinc (Zn) 150 410.00 0.14 
CPRM000501 UG/KG 7.19 u 4,4'-DDE 2.2 27.00 0.27 
CPRM000501 UG/KG 7.19 u 4,4'-DDT 1.58 46.10 0.16 
CPRM000501 UG/KG 288.70 u Total PCBs 22.7 180.00 1.60 
CPRM000501 UG/KG 720.00 u 2-Methylnaphthalene 70 670.00 1.07 
CPRM000501 UG/KG 720.00 u Acenaphthene 16 500.00 1.44 
CPRM000501 UG/KG 720.00 u Acenaphthylene 44 640.00 1.13 
CPRM000501 UG/KG 720.00 u Anthracene 85.3 1100.00 0.65 
CPRM000501 UG/KG 720.00 u Benzo( a )anthracene 261 1600.00 0.45 
CPRM000501 UG/KG 720.00 u Benzo( a )pyrene 430 1600.00 0.45 
CPRM000501 UG/ KG 720.00 u Chrysene 384 2800.00 0.26 
CPRM000501 UG/KG 720.00 u Dibenz( a,h )anthracene 63.4 260.00 2.77 
CPRM000501 UG/KG 720.00 u Fluoranthene 600 5100.00 0.14 
CPRM000501 UG/KG 720.00 u Fluorene 19 540.00 1.33 
CPRM000501 UG/KG 720.00 u Naphthalene 160 2100.00 0.34 
CPRM000501 UG/KG 720.00 u Phenanthrene 240 1500.00 0.48 
CPRM000501 UG/KG 720.00 u Pyrene 665 2600.00 0.28 

ERM Quotient Sum 13.99 
CPRM000501 Mean ERM Quotient 0.56 
CPRM000501 Mean ERM Quotient without ND 0.03 

• 
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Cooper River 
Sediment Mean ERM Quotient 

• SAMPLE ID UNITS 
~lll G.Kt10 · ~ ' 

CPRM000601 MG/KG 0.55 J Cadmium (Cd) 9.60 0.06 
CPRM000601 MG/KG 41.10 Chromium (Cr) 370.00 0.11 
CPRM000601 MG/KG 19.40 Copper (Cu) 270.00 0.07 
CPRM000601 MG/KG 20.90 Lead (Pb) 46.7 218.00 0.10 
CPRM000601 MG/KG 0.14 u Mercury (Hg) 0.15 0.71 0.20 
CPRM000601 MG/KG 11.30 J Nickel (Ni) 20.9 51.60 0.22 
CPRM000601 MG/KG 1.80 u Silver (Ag) 1 3.70 0.49 
CPRM000601 MG/KG 82 .30 Zinc (Zn) 150 410.00 0.20 
CPRM000601 UG/KG 12.40 u 4,4'-DDE 2.2 27.00 0.46 
CPRM000601 UG/KG 12.40 u 4,4'-DDT 1.58 46.10 0.27 
CPRM000601 UG/KG 498.00 u Total PCBs 22.7 180.00 2.77 
CPRM000601 UG/KG 1200.00 u 2-Methylnaphthalene 70 670.00 1.79 
CPRM000601 UG/KG 1200.00 u Acenaphthene 16 500.00 2.40 
CPRM000601 UG/KG 1200.00 u Acenaphthylene 44 640.00 1.88 
CPRM000601 UG/KG 1200.00 u Anthracene 85.3 1100.00 1.09 
CPRM000601 UG/KG 1200.00 u Benzo(a)anthracene 261 1600.00 0.75 

CPRM000601 UG/KG 1200.00 u Benzo( a )pyrene 430 1600.00 0.75 

CPRM000601 UG/KG 1200.00 u Chrysene 384 2800.00 0.43 
CPRM000601 UG/KG 1200.00 u Dibenz( a,h )anthracene 63.4 260.00 4.62 
CPRM000601 UG/KG 1200.00 u Fluoranthene 600 5100.00 0.24 
CPRM000601 UG/KG 1200.00 u Fluorene 19 540.00 2.22 
CPRM000601 UG/KG 1200.00 u Naphthalene 160 2100.00 0.57 
CPRM000601 UG/KG 1200.00 u Phenanthrene 240 1500.00 0.80 
CPRM000601 UG/KG 1200.00 u Pyrene 665 2600.00 0.46 

ERM Quotient Sum 23.20 
CPRM000601 Mean ERM Quotient 0.93 
CPRM000601 Mean ERM Quotient without ND 0.04 

CPRM000701 MG/KG 2.70 Arsenic (As) 8.2 70.00 0.04 

• CPRM000701 MG/KG 0.05 u Cadmium (Cd) 1.2 9.60 0.01 
CPRM000701 MG/KG 5.10 J Chromium (Cr) 81 370.00 0.01 

CPRM000701 MG/KG 1.90 J Copper (Cu) 34 270,00 0.01 
CPRM000701 MG/KG 3.40 Lead (Pb) 46.7 218.00 0.02 
CPRM000701 MG/KG 0.04 u Mercury (Hg) 0.15 0.71 0.06 
CPRM000701 MG/KG 1.10 J Nickel (Ni) 20.9 51.60 0.02 
CPRM000701 MG/KG 0.18 u Silver (Ag) 1 3.70 0.05 
CPRM000701 MG/KG 13.10 J Zinc (Zn) 150 410.00 0.03 
CPRM000701 UG/KG 4.53 u 4,4'-DDE 2.2 27.00 0.17 
CPRM000701 UG/KG 4.53 u 4,4'-DDT 1.58 46.10 0.10 
CPRM000701 UG/KG 181.90 u Total PCBs 22.7 180.00 1.01 
CPRM000701 UG/KG 450.00 u 2-Methylnaphthalene 70 670.00 0.67 
CPRM000701 UG/KG 450.00 u Acenaphthene 16 500.00 0.90 
CPRM000701 UG/KG 450.00 u Acenaphthylene 44 640.00 0.70 
CPRM000701 UG/KG 450.00 u Anthracene 85.3 1100.00 0.41 
CPRM000701 UG/KG 450.00 u Benzo( a )anthracene 261 1600.00 0.28 

CPRM000701 UG/KG 450.00 u Benzo( a )pyrene 430 1600.00 0.28 
CPRM000701 UG/KG 450.00 u Chrysene 384 2800.00 0.16 
CPRM000701 UG/KG 450.00 u Dibenz( a, h )anthracene 63.4 260.00 1.73 
CPRM000701 UG/KG 450.00 u Fluoranthene 600 5100.00 0.09 
CPRM000701 UG/KG 450.00 u Fluorene 19 540.00 0.83 
CPRM000701 UG/KG 450.00 u Naphthalene 160 2100.00 0.21 
CPRM000701 UG/KG 450.00 u Phenanthrene 240 1500.00 0.30 
CPRM000701 UG/KG 450.00 u Pyrene 665 2600.00 0.17 

ERM Quotient Sum 8.26 
CPRM000701 Mean ERM Quotient 0.33 
CPRM000701 Mean ERM Quotient without ND 0.01 

• 
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Cooper River 
Sediment Mean ERM Quotient 

• SAMPLE ID UNITS RESULT VQUAL PARAMETER ERL ERM ERM QUOTIENT 
CPRM000801 MG/KG 2.40 J Arsenic (As) 8.2 70.00 0.03 
CPRM000801 MG/KG 0.21 J Cadmium (Cd) 1.2 9.60 0.02 
CPRM000801 MG/KG 6.90 J Chromium (Cr) 81 370.00 0.02 
CPRM000801 MG/KG 3.70 u Copper (Cu) 34 270.00 0.01 
CPRM000801 MG/KG 4.40 J Lead (Pb) 46.7 218.00 0.02 
CPRM000801 MG/KG 0.05 u Mercury (Hg) 0.15 0.71 0.07 
CPRM000801 MG/KG 1.90 J Nickel (Ni) 20.9 51.60 0.04 
CPRM000801 MG/KG 0.75 u Silver (Ag) 1 3.70 0.20 
CPRM000801 MG/KG 21.90 u Zinc (Zn) 150 410.00 0.05 
CPRM000801 UG/KG 4.43 u 4,4'-DDE 2.2 27.00 0.16 
CPRM000801 UG/KG 4.43 u 4,4'-DDT 1.58 46.10 0.10 
CPRM000801 UG/KG 177.90 u Total PCBs 22.7 180.00 0.99 
CPRM000801 UG/KG 450.00 u 2-Methylnaphthalene 70 670.00 0.67 
CPRM000801 UG/KG 450.00 u Acenaphthene 16 500.00 0.90 

CPRM000801 UG/KG 450.00 u Acenaphthylene 44 640.00 0.70 
CPRM000801 UG/KG 450.00 u Anthracene 85.3 1100.00 0.41 

CPRM000801 UG/KG 450.00 u Benzo(a)anthracene 261 1600.00 0.28 

CPRM000801 UG/KG 450.00 u Benzo( a )pyrene 430 1600.00 0.28 

CPRM000801 UG/KG 450.00 u Chrysene 384 2800.00 0.16 

CPRM000801 UG/KG 450.00 u Dibenz( a,h )anthracene 63.4 260.00 1.73 

CPRM000801 UG/KG 450.00 u Fluoranthene 600 5100.00 0.09 

CPRM000801 UG/KG 450.00 u Fluorene 19 540.00 0.83 

CPRM000801 UG/KG 450.00 u Naphthalene 160 2100.00 0.21 
CPRM000801 UG/KG 450.00 u Phenanthrene 240 1500.00 0.30 
CPRM000801 UG/KG 450.00 u !::'J'.rene 665 2600.00 0.17 

ERM Quotient Sum 8.47 
CPRM000801 Mean ERM Quotient 0.34 

CPRM000801 Mean ERM Quotient without ND 0.01 

0 090'1 MGKG 16:50 
-~~,:~~,~~,;,y ;-· re As 

• CPRM000901 MG/KG 0.34 J Cadmium (Cd) 
CPRM000901 MG/KG 39.30 Chromium (Cr) 370.00 0.11 
CPRM000901 MG/KG 22.60 Copper(Cu) 270.00 0.08 
CPRM000901 MG/KG 18.10 Lead (Pb) 46.7 218.00 0.08 

CPRM000901 MG/KG 0.12 u Mercury (Hg) 0.15 0.71 0.17 

CPRM000901 MG/KG 11.60 J Nickel (Ni) 20.9 51.60 0.22 
CPRM000901 MG/KG 2.00 u Silver (Ag) 3.70 0.54 
CPRM000901 MG/KG 87.90 J Zinc (Zn) 150 410.00 0.21 
CPRM000901 UG/KG 11.40 u 4,4'-DDE 2.2 27.00 0.42 
CPRM000901 UG/KG 11.40 u 4,4'-DDT 1.58 46.10 0.25 
CPRM000901 UG/KG 457.50 u Total PCBs 22.7 180.00 2.54 

CPRM000901 UG/KG 1100.00 u 2· Methyl naphthalene 70 670.00 1.64 

CPRM000901 UG/KG 1100.00 u Acenaphthene 16 500.00 2.20 

CPRM000901 UG/KG 1100.00 u Acenaphthylene 44 640.00 1.72 

CPRM000901 UG/KG 1100.00 u Anthracene 85.3 1100.00 1.00 
CPRM000901 UG/KG 210.00 J Benzo( a )anthracene 261 1600.00 0.13 

CPRM000901 UG/KG 140.00 J Benzo( a )pyrene 430 1600.00 0.09 
CPRM000901 UG/KG 210.00 J Chrysene 384 2800.00 0.08 

CPRM000901 UG/KG 1100.00 u Dibenz( a,h)anthracene 63.4 260.00 4.23 
CPRM000901 UG/KG 290.00 J Fluoranthene 600 5100.00 0.06 
CPRM000901 UG/KG 1100.00 u Fluorene 19 540.00 2.04 

CPRM000901 UG/KG 1100.00 u Naphthalene 160 2100.00 0.52 
CPRM000901 UG/KG 1100.00 u Phenanthrene 240 1500.00 0.73 
CPRM000901 UG/ KG 320.00 J !::'J'.rene 665 2600.00 0.12 

ERM Quotient Sum 19.46 

CPRM000901 Mean ERM Quotient 0.78 
CPRM000901 Mean ERM Quotient without ND 0.06 

• 
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Cooper River 
Sediment Mean ERM Quotient 

• SAMPLE ID UNITS RESULT VQUAL PARAMETER ERL ERM ERM QUOTIENT 
CPRM001001 MG/KG 2.40 J Arsenic (As) 8.2 70.00 0.03 
CPRM001001 MG/KG 0.05 u Cadmium (Cd) 1.2 9.60 0.01 
CPRM001001 MG/KG 4.70 J Chromium (Cr) 81 370.00 O.Ql 
CPRM001001 MG/KG 1.40 J Copper(Cu) 34 270.00 O.Ql 
CPRM001001 MG/KG 2.70 Lead (Pb) 46.7 218.00 0.01 
CPRM001001 MG/KG 0.04 u Mercury (Hg) 0.15 0.71 0.06 
CPRM001001 MG/KG 0.94 J Nickel (Ni) 20.9 51.60 0.02 
CPRM001001 MG/KG 0.20 u Silver (Ag) 1 3.70 0.05 

CPRM001001 MG/KG 10.80 J Zinc (Zn) 150 410.00 0.03 
CPRM001001 UG/KG 4.18 u 4,4'-DDE 2.2 27.00 0.15 
CPRM001001 UG/KG 4.18 u 4,4'-DDT 1.58 46.10 0.09 
CPRM001001 UG/KG 167.80 u Total PCBs 22.7 180.00 0.93 
CPRM001001 UG/KG 420.00 u 2-Methylnaphthalene 70 670.00 0.63 
CPRM001001 UG/KG 420.00 u Acenaphthene 16 500.00 0.84 
CPRM001001 UG/KG 420.00 u Acenaphthylene 44 640.00 0.66 
CPRM001001 UG/KG 420.00 u Anthracene 85.3 1100.00 0.38 
CPRM001001 UG/KG 420.00 u Benzo( a )anthracene 261 1600.00 0.26 
CPRM001001 UG/KG 420.00 u Benzo( a )pyrene 430 1600.00 0.26 
CPRM001001 UG/KG 420.00 u Chrysene 384 2800.00 0.15 
CPRM001001 UG/KG 420.00 u Dibenz( a,h )anthracene 63.4 260.00 1.62 
CPRM001001 UG/KG 420.00 u Fluoranthene 600 5100.00 0.08 
CPRM001001 UG/KG 420.00 u Fluorene 19 540.00 0.78 

CPRM001001 UG/KG 420.00 u Naphthalene 160 2100.00 0.20 
CPRM001001 UG/KG 420.00 u Phenanthrene 240 1500.00 0.28 

CPRM001001 UG/KG 420.00 u !j'.rene 665 2600.00 0.16 

ERM Quotient Sum 7.70 
CPRM001001 Mean ERM Quotient 0.31 
CPRM001001 Mean ERM Quotient without ND 0.00 

,,_ ,ID;ra·~.,~~--· ;Qi. ; llQ~G ~,'· ... G'.,!m_, -·"*"' 82 oo~~ 
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• CPRM001101 MG/KG J Cadmium (Cd) 1.2 9.60 
CPRM001101 MG/KG Chromium (Cr) 81 370.00 0.10 
CPRM001101 MG/KG Copper(Cu) 34 270.00 0.07 
CPRM001101 MG/KG 15.80 Lead (Pb) 46.7 218.00 0.07 
CPRM001101 MG/KG 0.11 u Mercury (Hg) 0.15 0.71 0.15 
CPRM001101 MG/KG 9.60 J Nickel (Ni) 20.9 51.60 0.19 

CPRM001101 MG/KG 1.60 u Silver (Ag) 1 3.70 0.43 

CPRM001101 MG/KG 68.80 Zinc (Zn) 150 410.00 0.17 

CPRM001101 UG/ KG 9.84 u 4,4' -DDE 2.2 27.00 0.36 
CPRM001101 UG/KG 9.84 u 4,4'-DDT 1.58 46.10 0.21 
CPRM001101 UG/KG 395.20 u Total PCBs 22.7 180.00 2.20 
CPRM001101 UG/KG 970.00 u 2-Methylnaphthalene 70 670.00 1.45 
CPRM001101 UG/KG 970.00 u Acenaphthene 16 500.00 1.94 
CPRM001101 UG/KG 970.00 u Acenaphthylene 44 640.00 1.52 
CPRM001101 UG/KG 970.00 u Anthracene 85.3 1100.00 0.88 
CPRM001101 UG/KG 970.00 u Benzo(a)anthracene 261 1600.00 0.61 
CPRM001101 UG/KG 970.00 u Benzo( a )pyrene 430 1600.00 0.61 
CPRMOOllOl UG/KG 970.00 u Chrysene 384 2800.00 0.35 
CPRM001101 UG/ KG 970.00 u Dibenz( a,h )anthracene 63.4 260.00 3.73 
CPRM001101 UG/KG 140.00 J Fluoranthene 600 5100.00 0.03 
CPRM001101 UG/KG 970.00 u Fluorene 19 540.00 1.80 
CPRM001101 UG/KG 970.00 u Naphthalene 160 2100.00 0.46 
CPRM001101 UG/KG 970.00 u Phenanthrene 240 1500.00 0.65 
CPRM001101 UG/KG 120.00 J !j'.rene 665 2600.00 0.05 

ERM Quotient Sum 18.27 
CPRM001101 Mean ERM Quotient 0.73 
CPRM001101 Mean ERM Quotient without ND 0.04 

• 
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Cooper River 
Sediment Mean ERM Quotient 

• SAMPLE ID UNITS RESULT VQUAL PARAMETER ERL ERM ERM QUOTIENT 
CPRM001201 MG/KG 5.30 Arsenic (As) 8.2 70.00 0.08 
CPRM001201 MG/KG 0.26 J Cadmium (Cd) 1.2 9.60 0.03 
CPRM001201 MG/KG 23.50 Chromium (Cr) 81 370.00 0.06 
CPRM001201 MG/KG 4.20 J Copper(Cu) 34 270.00 0.02 
CPRM001201 MG/KG 7.40 Lead (Pb) 46.7 218.00 0.03 
CPRM001201 MG/KG 0.05 u Mercury (Hg) 0.15 0.71 0.07 
CPRM001201 MG/KG 5.80 J Nickel (Ni) 20.9 51.60 0.11 
CPRM001201 MG/KG 0.86 u Silver (Ag) 1 3.70 0.23 
CPRM001201 MG/KG 31.60 Zinc (Zn) 150 410.00 0.08 
CPRM001201 UG/KG 5.25 u 4,4'-DDE 2.2 27.00 0.19 
CPRM001201 UG/KG 5.25 u 4,4'-DDT 1.58 46.10 0.11 
CPRM001201 UG/KG 210.50 u Total PCBs 22 .7 180.00 1.17 
CPRM001201 UG/KG 520.00 u 2-Methylnaphthalene 70 670.00 0.78 
CPRM001201 UG/KG 520.00 u Acenaphthene 16 500.00 1.04 
CPRM001201 UG/KG 520.00 u Acenaphthylene 44 640.00 0.81 
CPRM001201 UG/KG 520.00 u Anthracene 85.3 1100.00 0.47 
CPRM001201 UG/KG 520.00 u Benzo( a)anthracene 261 1600.00 0.33 
CPRM001201 UG/KG 520.00 u Benzo( a )pyrene 430 1600.00 0.33 
CPRM001201 UG/KG 520.00 u Chrysene 384 2800.00 0.19 
CPRM001201 UG/KG 520.00 u Dibenz( a,h )anthracene 63.4 260.00 2.00 
CPRM001201 UG/KG 520.00 u Fluoranthene 600 5100.00 0.10 
CPRM001201 UG/KG 520.00 u Fluorene 19 540.00 0.96 
CPRM001201 UG/KG 520.00 u Naphthalene 160 2100.00 0.25 
CPRM001201 UG/KG 520.00 u Phenanthrene 240 1500.00 0.35 
CPRM001201 UG/KG 520.00 u ~rene 665 2600.00 0.20 

ERM Quotient Sum 9.98 
CPRM001201 Mean ERM Quotient 0.40 
CPRM001201 Mean ERM Quotient without ND 0.02 

0 00 01 Ia'!~~Afill~~---j~ c.;..,.;;,....~ -- -- .. ~. . ...,,.~ ... ;..;_ ;;.-·- - -'~ - - ; 

• CPRM001301 MG/KG 0.93 J Cadmium (Cd) 1.2 
CPRM001301 MG/KG 51.50 Chromium (Cr) 81 
CPRM001301 MG/ KG 26.10 Copper (Cu) 34 
CPRM001301 MG/KG 32.30 Lead (Pb) 46.7 218.00 0.15 
CPRM001301 MG/KG 0.14 u Mercury (Hg) 0.15 0.71 0.20 
CPRM001301 MG/KG 15.50 J Nickel (Ni) 20.9 51.60 0.30 
CPRM001301 MG/KG 2.20 u Silver (Ag) 1 3.70 0.59 
CPRM001301 MG/KG 130.00 Zinc (Zn) 150 410.00 0.32 
CPRM001301 UG/KG 12.40 u 4,4'-DDE 2.2 27.00 0.46 
CPRM001301 UG/KG 12.40 u 4,4'-DDT 1.58 46.10 0.27 
CPRM001301 UG/KG 498.50 u Total PCBs 22.7 180.00 2.77 
CPRM001301 UG/KG 1300.00 u 2-Methylnaphthalene 70 670.00 1.94 
CPRM001301 UG/KG 1300.00 u Acenaphthene 16 500.00 2.60 
CPRM001301 UG/KG 1300.00 u Acenaphthylene 44 640.00 2.03 
CPRM001301 UG/KG 1300.00 u Anthracene 85.3 1100.00 1.18 
CPRM001301 UG/KG 160.00 J Benzo( a )anthracene 261 1600.00 0.10 
CPRM001301 UG/KG 1300.00 u Benzo( a )pyrene 430 1600.00 0.81 
CPRM001301 UG/KG 200.00 J Chrysene 384 2800.00 0.07 
CPRM001301 UG/KG 1300.00 u Dibenz( a,h)anthracene 63.4 260.00 5.00 
CPRM001301 UG/KG 330.00 J Fluoranthene 600 5100.00 0.06 
CPRM001301 UG/KG 1300.00 u Fluorene 19 540.00 2.41 
CPRM001301 UG/KG 1300.00 u Naphthalene 160 2100.00 0.62 
CPRM001301 UG/KG 1300.00 u Phenanthrene 240 1500.00 0.87 
CPRM001301 UG[ KG 370.00 J ~rene 665 2600.00 0.14 

ERM Quotient Sum 23.49 
CPRM001301 Mean ERM Quotient 0.94 
CPRM001301 Mean ERM Quotient without ND 0.07 

• 
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SAMPLE ID 
~····· . 

=t 

CPRM001401 
CPRM001401 
CPRM001401 
CPRM001401 
CPRM001401 
CPRM001401 
CPRM001401 
CPRM001401 
CPRM001401 
CPRM001401 
CPRM001401 
CPRM001401 
CPRM001401 
CPRM001401 
,_, .,.~~· 

f~R:~QQ~ ~ 
CPRM001401 
CPRM001401 
CPRM001401 
CPRM001401 
CPRM001401 
CPRM001401 
CPRM001401 
CPRM001401 
CPRM001401 

CPRM001401 
CPRM001401 

UNITS RESULT 
GJK@SWl8f · 

MG/KG 0.13 
MG/KG 19.00 
MG/KG 8.70 
MG/KG 11.50 
MG/KG 0.07 
MG/KG 5.20 
MG/KG 0.37 
MG/KG 36.00 
UG/KG 8.43 
UG/KG 8.43 
UG/KG 338.40 
UG/KG 850.00 
UG/KG 850.00 
UG/KG 850.00 

Cooper River 
Sediment Mean ERM Quotient 

ERL 
8~2 

J Cadmium (Cd) 1.2 
J Chromium (Cr) 81 
J Copper(Cu) 34 

Lead (Pb) 46.7 
U Mercury (Hg) 0.15 
J Nickel (Ni) 20.9 
U Silver (Ag) 1 
J Zinc (Zn) 150 
U 4,4'-DDE 2.2 
U 4,4'-DDT 1.58 
U Total PCBs 22.7 
U 2-Methylnaphthalene 70 
U Acenaphthene 16 
U Acenaphthylene 44 

~; . 86 :::i-""'"""""'"~=""'"'-- .. _,.·--··ipDJ!MW!llllfl 8 .3 
UG/KG 120.00 
UG/KG 850.00 
UG/KG 110.00 
UG/KG 850.00 
UG/KG 290.00 
UG/KG 850.00 
UG/KG 850.00 
UG/KG 850.00 
UG/ KG 140.00 

J Benzo( a )anthracene 
U Benzo(a)pyrene 
J Chrysene 
U Dibenz(a,h)anthracene 
J Fluoranthene 
U Fluorene 
U Naphthalene 
U Phenanthrene 
J Pyrene 

ERM Quotient Sum 
Mean ERM Quotient 
Mean ERM Quotient without ND 

261 
430 
384 
63.4 
600 
19 
160 
240 
665 

UOTIENT 
0.12 

9.60 0.01 
370.00 0.05 
270.00 0.03 
218.00 0.05 
0.71 0.10 
51.60 0.10 
3.70 0.10 

410.00 0.09 
27.00 0.31 
46.10 0.18 
180.00 1.88 
670.00 1.27 
500.00 1.70 
640.00 1.33 

ltt~~g;~f~. ij:-
1600.00 0.08 
1600.00 0.53 
2800.00 0.04 
260.00 3.27 
5100.00 0.06 
540.00 1.57 

2100.00 0.40 
1500.00 0.57 
2600.00 0.05 

13.98 
0.56 
0.03 

if:iol{Ma01~%'-11<1ffMG~vG ·.~R&•t'l?"' ~ "11)· ••• ~~-~11!~ >'ll:k"li:,,_ ••••.•• ~£~~.~.. .- !~?.}.!?€~ nic .. ~:XKY.tJ.;~.lmffi~ 
CPRM001501 MG/KG 0.61 J Cadmium (Cd) 0.06 
CPRM001501 MG/KG 28.00 J Chromium (Cr) 0.08 
CPRM001501 MG/KG 23.20 J Copper (Cu) 0.09 
CPRM001501 MG/KG 17.00 J Lead (Pb) 46.7 218.00 0.08 
CPRM001501 MG/KG 0.09 U Mercury (Hg) 0.15 0.71 0.13 
CPRM001501 MG/KG 7.90 J Nickel (Ni) 20.9 51.60 0.15 
CPRM001501 MG/KG 1.20 U Silver (Ag) 1 3.70 0.32 
CPRM001501 MG/KG 54.10 J Zinc (Zn) 150 410.00 0.13 
CPRM001501 UG/KG 7.46 U 4,4'-DDE 2.2 27.00 0.28 
CPRM001501 UG/KG 7.46 U 4,4'-DDT 1.58 46.10 0.16 
CPRM001501 UG/KG 299.30 U Total PCBs 22.7 180.00 1.66 
CPRM001501 UG/KG 750.00 U 2-Methylnaphthalene 70 670.00 1.12 
CPRM001501 UG/KG 750.00 U Acenaphthene 16 500.00 1.50 
CPRM001501 UG/KG 750.00 U Acenaphthylene 44 640.00 1.17 
CPRM001501 UG/KG 750.00 U Anthracene 85.3 1100.00 0.68 
CPRM001501 UG/KG 750.00 U Benzo(a)anthracene 261 1600.00 0.47 
CPRM001501 UG/KG 750.00 U Benzo(a)pyrene 430 1600.00 0.47 
CPRM001501 UG/KG 750.00 U Chrysene 384 2800.00 0.27 
CPRM001501 UG/KG 750.00 U Dibenz(a,h)anthracene 63.4 260.00 2.88 
CPRM001501 UG/KG 750.00 U Fluoranthene 600 5100.00 0.15 l 
CPRM001501 UG/KG 750.00 U Fluorene 19 540.00 1.39 
CPRM001501 UG/KG 750.00 U Naphthalene 160 2100.00 0.36 
CPRM001501 UG/KG 750.00 U Phenanthrene 240 1500.00 0.50 
CPRM001501 UG/KG 84.00 J Pyrene 665 2600.00 0.03 

CPRM001501 
CPRM001501 

ERM Quotient Sum 14.28 
Mean ERM Quotient 0.57 
Mean ERM Quotient without ND 0.03 

7 
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Cooper River 
Sediment Mean ERM Quotient 

• SAMPLE ID UNITS ERL ERM 

\CPJ.h!~Q.t§W .. ~Gf ' ' ~~- -;' '&.i\~ ~; .. ' 10.QP. 
~- ~>, 

CPRM001601 MG/KG J Cadmium (Cd) 1.2 9.60 
CPRM001601 MG/KG Chromium (Cr) 81 370.00 0.14 
CPRM001601 MG/KG Copper (Cu) 34 270.00 0.12 
CPRM001601 MG/KG Lead (Pb) 46.7 218.00 0.13 
CPRM001601 MG/KG 0.18 u Mercury (Hg) 0.15 0.71 0.25 
CPRM001601 MG/KG 15.60 J Nickel (Ni) 20.9 51.60 0.30 
CPRM001601 MG/KG 2.40 u Silver (Ag) 1 3.70 0.65 
CPRM001601 MG/KG 116.00 Zinc (Zn) 150 410.00 0.28 
CPRM001601 UG/KG 14.90 u 4,4'-DDE 2.2 27.00 0.55 
CPRM001601 UG/KG 14.90 u 4,4'-DDT 1.58 46.10 0.32 
CPRM001601 UG/KG 598.50 u Total PCBs 22.7 180.00 3.33 
CPRM001601 UG/KG 1500.00 u 2-Methylnaphthalene 70 670.00 2.24 
CPRM001601 UG/KG 1500.00 u Acenaphthene 16 500.00 3.00 
CPRM001601 UG/KG 1500.00 u Acenaphthylene 44 640.00 2.34 
CPRM001601 UG/KG 1500.00 u Anthracene 85.3 1100.00 1.36 
CPRM001601 UG/KG 1500.00 u Benzo( a )anthracene 261 1600.00 0.94 
CPRM001601 UG/KG 1500.00 u Benzo( a )pyrene 430 1600.00 0.94 
CPRM001601 UG/KG 1500.00 u Chrysene 384 2800.00 0.54 
CPRM001601 UG/KG 1500.00 u Dibenz( a,h )anthracene 63.4 260.00 5.77 
CPRM001601 UG/KG 1500.00 u Fluoranthene 600 5100.00 0.29 
CPRM001601 UG/KG 1500.00 u Fluorene 19 540.00 2.78 
CPRM001601 UG/KG 1500.00 u Naphthalene 160 2100.00 0.71 
CPRM001601 UG/KG 1500.00 u Phenanthrene 240 1500.00 1.00 
CPRM001601 UG/KG 1500.00 u Pyrene 665 2600.00 0.58 

ERM Quotient Sum 29.00 
CPRM001601 Mean ERM Quotient 1.16 
CPRM001601 Mean ERM Quotient without ND 0.06 

OJ~ ·~·..,,,t"()'l;.i 

• {!ljgj) 9.60 : .:o.is . 
CPRM001701 MG/KG 51.20 J Chromium (Cr) 81 370.00 0.14 
CPRM001701 MG/KG 8.50 J Copper (Cu) 34 270.00 0.03 
CPRM001701 MG/KG 21.00 J Lead (Pb) 46.7 218.00 0.10 
CPRM001701 MG/KG 0.10 u Mercury (Hg) 0.15 0.71 0.14 
CPRM001701 MG/KG 14.10 J Nickel (Ni) 20.9 51.60 0.27 
CPRM001701 MG/KG 1.60 u Silver (Ag) 1 3.70 0.43 
CPRM001701 MG/KG 63.00 J Zinc (Zn) 150 410.00 0.15 
CPRM001701 UG/KG 9.19 u 4,4'-DDE 2.2 27.00 0.34 
CPRM001701 UG/KG 9.19 u 4,4'-DDT 1.58 46.10 0.20 
CPRM001701 UG/KG 369.20 u Total PCBs 22.7 180.00 2.05 
CPRM001701 UG/KG 920.00 UJ 2-Methylnaphthalene 70 670.00 1.37 
CPRM001701 UG/KG 920.00 UJ Acenaphthene 16 500.00 1.84 
CPRM001701 UG/KG 920.00 UJ Acenaphthylene 44 640.00 1.44 
CPRM001701 UG/KG 920.00 UJ Anthracene 85.3 1100.00 0.84 
CPRM001701 UG/KG 920.00 UJ Benzo( a )anthracene 261 1600.00 0.58 
CPRM001701 UG/KG 920.00 UJ Benzo( a )pyrene 430 1600.00 0.58 
CPRM001701 UG/KG 920.00 UJ Chrysene 384 2800.00 0.33 
CPRM001701 UG/KG 920.00 UJ Dibenz( a,h )anthracene 63.4 260.00 3.54 
CPRM001701 UG/KG 920.00 UJ Fluoranthene 600 5100.00 0.18 
CPRM001701 UG/KG 920.00 UJ Fluorene 19 540.00 1.70 
CPRM001701 UG/KG 920.00 UJ Naphthalene 160 2100.00 0.44 
CPRM001701 UG/KG 920.00 UJ Phenanthrene 240 1500.00 0.61 
CPRM001701 UG/KG 920.00 UJ Pyrene 665 2600.00 0.35 

ERM Quotient Sum 18.03 
CPRM001701 Mean ERM Quotient 0.72 
CPRM001701 Mean ERM Quotient without ND 0.04 

• 
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Cooper River 
Sediment Mean ERM Quotient 

• UAL PARAMETER .' ., . ·c~.r . M ~~ .;f. . ~f~.; -
CPRM001801 MG/KG 0.74 J Cadmium (Cd) 1.2 0.08 
CPRM001801 MG/KG 55.4-0 Chromium (Cr) 81 370.00 0.15 
CPRM001801 MG/KG 26.10 Copper(Cu) 34 270.00 0.10 
CPRM001801 MG/KG 25.70 Lead (Pb) 46.7 218.00 0.12 
CPRM001801 MG/KG 0.17 u Mercury (Hg) 0.15 0.71 0.24 
CPRM001801 MG/KG 15.60 J Nickel (Ni) 20.9 51.60 0.30 
CPRM001801 MG/KG 2.30 u Silver (Ag) 1 3.70 0.62 
CPRM001801 MG/KG 106.00 Zinc (Zn) 150 410.00 0.26 
CPRM001801 UG/KG 14.60 u 4,4' -DDE 2.2 27.00 0.54 
CPRM001801 UG/KG 14.60 u 4,4'-DDT 1.58 46.10 0.32 
CPRM001801 UG/KG 586.50 u Total PCBs 22.7 180.00 3.26 
CPRM001801 UG/KG 1400.00 u 2-Methylnaphthalene 70 670.00 2.09 
CPRM001801 UG/KG 1400.00 u Acenaphthene 16 500.00 2.80 
CPRM001801 UG/KG 1400.00 u Acenaphthylene 44 640.00 2.19 
CPRM001801 UG/KG 1400.00 u Anthracene 85.3 1100.00 1.27 
CPRM001801 UG/KG 1400.00 u Benzo( a )anthracene 261 1600.00 0.88 
CPRM001801 UG/KG 1400.00 u Benzo( a )pyrene 430 1600.00 0.88 
CPRM001801 UG/KG 1400.00 u Chrysene 384 2800.00 0.50 
CPRM001801 UG/KG 1400.00 u Dibenz( a,h )anthracene 63.4 260.00 5.38 
CPRM001801 UG/KG 1400.00 u Fluoranthene 600 5100.00 0.27 
CPRM001801 UG/KG 1400.00 u Fluorene 19 540.00 2.59 
CPRM001801 UG/KG 1400.00 u Naphthalene 160 2100.00 0.67 
CPRM001801 UG/KG 1400.00 u Phenanthrene 240 1500.00 0.93 
CPRM001801 UG/KG 1400.00 u Pyrene 665 2600.00 0.54 

ERM Quotient Sum 27.28 
CPRM001801 Mean ERM Quotient 1.09 
CPRM001801 Mean ERM Quotient without ND 0.05 

~~®~•, ~m-, ·' - .{) -~ ~· ~- - IC>; .. -~ 

• CPRM001901 MG/KG 0.29 Cadmium (Cd) 9.60 0.03 
CPRM001901 MG/KG 13.70 J Chromium (Cr) 370.00 0.04 
CPRM001901 MG/KG 4.00 J Copper(Cu) 34 270.00 0.01 
CPRM001901 MG/KG 5.60 Lead (Pb) 46.7 218.00 0.03 
CPRM001901 MG/KG 0.03 u Mercury (Hg) 0.15 0.71 0.04 
CPRM001901 MG/KG 3.80 J Nickel (Ni) 20.9 51.60 0.07 
CPRM001901 MG/KG 0.19 u Silver (Ag) 1 3.70 0.05 
CPRM001901 MG/KG 21.90 J Zinc (Zn) 150 410.00 0.05 
CPRM001901 UG/KG 4.06 u 4,4'-DDE 2.2 27.00 0.15 
CPRM001901 UG/KG 4.06 u 4,4'-DDT 1.58 46.10 0.09 
CPRM001901 UG/KG 163.00 u Total PCBs 22.7 180.00 0.91 
CPRM001901 UG/KG 410.00 u 2-Methylnaphthalene 70 670.00 0.61 
CPRM001901 UG/KG 410.00 u Acenaphthene 16 500.00 0.82 
CPRM001901 UG/KG 410.00 u Acenaphthylene 44 640.00 0.64 
CPRM001901 UG/KG 410.00 u Anthracene 85.3 1100.00 0.37 
CPRM001901 UG/KG 410.00 u Benzo( a )anthracene 261 1600.00 0.26 
CPRM001901 UG/KG 410.00 u Benzo( a )pyrene 430 1600.00 0.26 
CPRM001901 UG/KG 410.00 u Chrysene 384 2800.00 0.15 
CPRM001901 UG/KG 410.00 u Dibenz( a,h )anthracene 63.4 260.00 1.58 
CPRM001901 UG/KG 410.00 u Ruoranthene 600 5100.00 0.08 
CPRM001901 UG/KG 410.00 u Ruorene 19 540.00 0.76 
CPRM001901 UG/KG 410.00 u Naphthalene 160 2100.00 0.20 
CPRM001901 UG/KG 410.00 u Phenanthrene 240 1500.00 0.27 
CPRM001901 UG/KG 410.00 u Pyrene 665 2600 .00 0.16 

ERM Quotient Sum 7.75 
CPRM001901 Mean ERM Quotient 0.31 
CPRM001901 Mean ERM Quotient without ND 0.01 
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SAMPLE ID UNITS RESULT 
CPRM002001 MG/KG 4.80 
CPRM002001 MG/KG 0.20 

MG/KG 8.80 

Cooper River 
Sediment Mean ERM Quotient 

VQUAL PARAMETER ERL 
Arsenic (As) 8.2 
Cadmium (Cd) 1.2 

J Chromium (Cr) 81 

ERM ERM QUOTIENT 
70.00 0.07 
9.60 0.02 

370.00 0.02 
. GJ(G,· •3301"00\M~-.."i!Jriflµi~}· .. ~•tlf~ .. W\\!fl1!i':~b.001f~l';.~~ 

CPRM002001 MG/KG 24.60 J Lead (Pb) 
CPRM002001 MG/KG 0.12 Mercury (Hg) 
CPRM002001 MG/KG 2.50 J Nickel (Ni) 
CPRM002001 MG/KG 0.74 u Silver (Ag) 
CPRM002001 MG/KG 40.10 J Zinc (Zn) 
CPRM002001 UG/KG 4.76 u 4,4'-DDE 
CPRM002001 UG/KG 4.76 u 4,4'-DDT 
CPRM002001 UG/KG 191.10 u Total PCBs 
CPRM002001 UG/KG 480.00 u 2-Methylnaphthalene 
CPRM002001 UG/KG 480.00 u Acenaphthene 
CPRM002001 UG/KG 480.00 u Acenaphthylene 
CPRM002001 UG/KG 480.00 u Anthracene 
CPRM002001 UG/KG 220.00 J Benzo( a )anthracene 
CPRM002001 UG/KG 220.00 J Benzo( a )pyrene 
CPRM002001 UG/KG 310.00 J Chrysene 
CPRM002001 UG/KG 480.00 u Dibenz( a,h )anthracene 
CPRM002001 UG/KG 320.00 J Fluoranthene 
CPRM002001 UG/KG 480.00 u Fluorene 
CPRM002001 UG/KG 480.00 u Naphthalene 
CPRM002001 UG/KG 480.00 u Phenanthrene 
CPRM002001 UG/KG 160.00 J !1'.rene 

ERM Quotient Sum 
CPRM002001 Mean ERM Quotient 
CPRM002001 Mean ERM Quotient without ND 

U-ajfoo2!0i!lllf:t~~TI9: o.:!!;.~ •.. ~'*'Mernc ·AS 
CPRM002101 
CPRM002101 
CPRM002101 
CPRM002101 
CPRM002101 
CPRM002101 
CPRM002101 
CPRM002101 
CPRM002101 

CPRM002101 

CPRM002101 
CPRM002101 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

~uGLK 

UG/KG 

UG/KG 

0.79 
36.20 
21.00 
27.80 
0.13 
9.70 

1400.00 

J Cadmium (Cd) 
Chromium (Cr) 

J Copper (Cu) 
Lead (Pb) 

u Mercury (Hg) 
J Nickel (Ni) 
u Silver (Ag) 

Zinc (Zn) 
u 4,4'-DDE 

4,4'-DDT 
Total PCBs 

U Naphthalene 

ERM Quotient Sum 
Mean ERM Quotient 
Mean ERM Quotient without ND 

10 

46.7 
0.15 
20.9 

1 
150 
2.2 
1.58 
22.7 
70 
16 
44 

85.3 
261 
430 
384 
63.4 
600 
19 

160 
240 
665 

1.2 
81 
34 

46.7 
0.15 
20.9 

1 
150 
2.2 
1.58 
22.7 
70 

160 

218.00 
0.71 
51.60 
3.70 

410.00 
27.00 
46.10 
180.00 
670.00 
500.00 
640.00 
1100.00 
1600.00 
1600.00 
2800.00 
260.00 

5100.00 
540.00 

2100.00 
1500.00 
2600.00 

9.60 
370.00 
270.00 
218.00 

0.71 
51.60 
3.70 

410.00 
27 .00 

2100.00 

0.11 
0.17 
0.05 
0.20 
0.10 
0.18 
0.10 
1.06 
0.72 
0.96 
0.75 
0.44 
0.14 
0.14 
0.11 
1.85 
0.06 
0.89 
0.23 
0.32 
0.06 
9.96 
0.40 
0.09 

0.08 
0.10 
0.08 
0.13 
0.18 
0.19 
0.70 
0.24 
0.12 

0.67 

0.81 
0.33 



Cooper River 
Sediment Mean ERM Quotient 

• CPRM002201 MG/KG 0.47 J Cadmium (Cd) 9.60 0.05 
CPRM002201 MG/KG 52.20 Chromium (Cr) 370.00 0.14 
CPRM002201 MG/KG 22.20 Copper(Cu) 270.00 0.08 
CPRM002201 MG/KG 27.90 Lead (Pb) 218.00 0.13 
CPRM002201 MG/KG 0.15 u Mercury (Hg) 0.71 0.21 
CPRM002201 MG/KG 15.20 J Nickel (Ni) 51.60 0.29 
CPRM002201 MG/KG 2.50 u Silver (Ag) 1 3.70 0.68 
CPRM002201 MG/ KG 97.90 Zinc (Zn) 150 410.00 0.24 
CPRM002201 UG/KG 3.30 u 4,4'-DDE 2.2 27.00 0.12 
CPRM002201 UG/KG 3.30 u 4,4'-DDT 1.58 46.10 0.07 
CPRM002201 UG/KG 132.50 u Total PCBs 22.7 180.00 0.74 
CPRM002201 UG/KG 1400.00 u 2-Methylnaphthalene 70 670.00 2.09 
CPRM002201 UG/KG 1400.00 u Acenaphthene 16 500.00 2.80 
CPRM002201 UG/KG 1400.00 u Acenaphthylene 44 640.00 2.19 

~i>Rfi~(J::,j:I 'G-Gfll~-0"00 ° ·:J "t•E!n~fi¢1ll.~~~~s',3~~Q',, ·~1414,.0,ii • ' 
CPRM002201 UG/KG 170.00 J Benzo( a )anthracene 261 1600.00 0.11 
CPRM002201 UG/KG 1400.00 u Benzo( a )pyrene 430 1600.00 0.88 
CPRM002201 UG/KG 200.00 J Chrysene 384 2800.00 0.07 
CPRM002201 UG/KG 1400.00 u Dibenz( a,h )anthracene 63.4 260.00 5.38 
CPRM002201 UG/KG 460.00 J Fluoranthene 600 5100.00 0.09 
CPRM002201 UG/KG 1400.00 u Fluorene 19 540.00 2.59 
CPRM002201 UG/KG 1400.00 u Naphthalene 160 2100.00 0.67 
CPRM002201 UG/KG 1400.00 u Phenanthrene 240 1500.00 0.93 
CPRM002201 UG/KG 250.00 J Pyrene 665 2600.00 0.10 

ERM Quotient Sum 21.14 
CPRM002201 Mean ERM Quotient 0.85 
CPRM002201 Mean ERM Quotient without ND 0.07 

CPRM002301 MG/KG 5.20 Arsenic (As) 8.2 70.00 0.07 

• CPRM002301 MG/ KG 0.11 J Cadmium (Cd) 1.2 9.60 0.01 
CPRM002301 MG/KG 5.10 J Chromium (Cr) 81 370.00 0.01 
CPRM002301 MG/KG 7.60 Copper (Cu) 34 270.00 0.03 
CPRM002301 MG/KG 2.90 Lead (Pb) 46.7 218.00 0.01 
CPRM002301 MG/KG 0.04 u Mercury (Hg) 0.15 0.71 0.06 
CPRM002301 MG/KG 2.30 J Nickel (Ni) 20.9 51.60 0.04 
CPRM002301 MG/KG 0.19 J Silver (Ag) 1 3.70 0.05 
CPRM002301 MG/KG 17.00 J Zinc (Zn) 150 410.00 0.04 
CPRM002301 UG/KG 4.20 u 4,4'-DDE 2.2 27 .00 0.16 
CPRM002301 UG/KG 4.20 u 4,4'-DDT 1.58 46.10 0.09 
CPRM002301 UG/KG 168.65 u Total PCBs 22.7 180.00 0.94 
CPRM002301 UG/KG 420.00 u 2-Methylnaphthalene 70 670.00 0.63 
CPRM002301 UG/KG 420.00 u Acenaphthene 16 500.00 0.84 
CPRM002301 UG/KG 420.00 u Acenaphthylene 44 640.00 0.66 
CPRM002301 UG/KG 420.00 u Anthracene 85.3 1100.00 0.38 
CPRM002301 UG/KG 420.00 u Benzo( a )anthracene 261 1600.00 0.26 
CPRM002301 UG/KG 420.00 u Benzo( a )pyrene 430 1600.00 0.26 
CPRM002301 UG/KG 420.00 u Chrysene 384 2800.00 0.15 
CPRM002301 UG/KG 420.00 u Dibenz( a,h )anthracene 63.4 260.00 1.62 
CPRM002301 UG/KG 420.00 u Fluoranthene 600 5100.00 0.08 
CPRM002301 UG/KG 420.00 u Fluorene 19 540.00 0.78 
CPRM002301 UG/KG 420.00 u Naphthalene 160 2100.00 0.20 
CPRM002301 UG/KG 420.00 u Phenanthrene 240 1500.00 0.28 
CPRM002301 UG/KG 420.00 u Pyrene 665 2600.00 0.16 

ERM Quotient Sum 7.82 
CPRM002301 Mean ERM Quotient 0.31 
CPRM002301 Mean ERM Quotient without ND 0.02 
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Cooper River 
Sediment Mean ERM Quotient 

RESULT VQUAL PARAMETER ERL • 111i ~;w~r~ic· 'As If ":1~1!.1'l:.!f1trs2iW¥'~'WDi't*sa.~.£t 
CPRM002401 MG/KG 0.66 J Cadmium (Cd) 1.2 9.60 
CPRM002401 MG/KG 50.20 Chromium (Cr) 81 370.00 
CPRM002401 MG/KG 25.60 Copper(Cu) 34 270.00 0.09 
CPRM002401 MG/KG 24.70 Lead (Pb) 46.7 218 .00 0.11 
CPRM002401 MG/KG 0.15 u Mercury (Hg) 0.15 0.71 0.21 
CPRM002401 MG/KG 14.90 J Nickel (Ni) 20.9 51.60 0.29 
CPRM002401 MG/KG 2.60 u Silver (Ag) 1 3.70 0.70 
CPRM002401 MG/KG 146.00 Zinc (Zn) 150 410.00 0.36 
CPRM002401 UG/KG 15.60 u 4,4'-DDE 2.2 27.00 0.58 
CPRM002401 UG/KG 15.60 u 4,4'-DDT 1.58 46.10 0.34 
CPRM002401 UG/KG 627.00 u Total PCBs 22.7 180.00 3.48 
CPRM002401 UG/KG 1600.00 u 2-Methylnaphthalene 70 670.00 2.39 
CPRM002401 UG/KG 1600.00 u Acenaphthene 16 500.00 3.20 
CPRM002401 UG/KG 1600.00 u Acenaphthylene 44 640.00 2.50 
CPRM002401 UG/KG 1600.00 u Anthracene 85.3 1100.00 1.45 
CPRM002401 UG/KG 1600.00 u Benzo(a)anthracene 261 1600.00 1.00 
CPRM002401 UG/KG 1600.00 u Benzo( a )pyrene 430 1600.00 1.00 
CPRM002401 UG/KG 1600.00 u Chrysene 384 2800.00 0.57 
CPRM002401 UG/KG 1600.00 u Dibenz( a,h )anthracene 63.4 260.00 6.15 
CPRM002401 UG/KG 340.00 J Fluoranthene 600 5100.00 0.07 
CPRM002401 UG/KG 1600.00 u Fluorene 19 540.00 2.96 
CPRM002401 UG/KG 1600.00 u Naphthalene 160 2100.00 0.76 
CPRM002401 UG/KG 1600.00 u Phenanthrene 240 1500.00 1.07 
CPRM002401 UG/KG 290.00 J Pyrene 665 2600.00 0.11 

ERM Quotient Sum 29.93 
CPRM002401 Mean ERM Quotient 1.20 
CPRM002401 Mean ERM Quotient without ND 0.06 

• CPRM002501 MG/KG 0.18 u Cadmium (Cd) 1.2 9.60 0.02 
CPRM002501 MG/KG 53.80 Chromium (Cr) 81 370.00 0.15 
CPRM002501 MG/KG 20.90 J Copper (Cu) 34 270.00 0.08 
CPRM002501 MG/KG 25.20 Lead (Pb) 46.7 218.00 0.12 
CPRM002501 MG/KG 0.17 u Mercury (Hg) 0.15 0.71 0.24 
CPRM002501 MG/KG 16.20 J Nickel (Ni) 20.9 51.60 0.31 
CPRM002501 MG/KG 2.60 u Silver (Ag) 1 3.70 0.70 
CPRM002501 MG/KG 92.50 Zinc (Zn) 150 410.00 0.23 
CPRM002501 UG/KG 15.00 u 4,4'-DDE 2.2 27.00 0.56 
CPRM002501 UG/KG 15.00 u 4,4'-DDT 1.58 46.10 0.33 
CPRM002501 UG/KG 602.50 u Total PCBs 22.7 180.00 3.35 
CPRM002501 UG/KG 1500.00 u 70 670.00 2.24 
CPRM002501 UG/KG 1500.00 u 16 500.00 3.00 
CPRM002501 UG/KG 1500.00 44 640.00 2.34 

00250 G 21moo · 5.B; 100.00,. .19 
CPRM002501 UG/KG 1500.00 261 1600.00 0.94 
CPRM002501 UG/KG 1500.00 u 430 1600.00 0.94 
CPRM002501 UG/KG 270.00 J 384 2800.00 0.10 
CPRM002501 UG/KG 1500.00 u 63.4 260.00 5.77 
CPRM002501 UG/KG 440.00 J 600 5100.00 0.09 
CPRM002501 UG/KG 1500.00 u Fluorene 19 540.00 2.78 
CPRM002501 UG/KG 1500.00 u Naphthalene 160 2100.00 0.71 
CPRM002501 UG/KG 1500.00 u Phenanthrene 240 1500.00 1.00 
CPRM002501 UG/KG 330.00 J Pyrene 665 2600.00 0.13 

ERM Quotient Sum 26.60 
CPRM002501 Mean ERM Quotient 1.06 
CPRM002501 Mean ERM Quotient without ND 0.07 
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Cooper River 
Sediment Mean ERM Quotient 

SAMPLE ID UNITS RESULT VQUAL PARAMETER ERL ERM ERM QUOTIENT • CPRM002601 MG/KG 1.40 J Arsenic (As) 8.2 70.00 0.02 
CPRM002601 MG/KG 0.27 J cadmium (Cd) 1.2 9.60 0.03 
CPRM002601 MG/KG 6.00 J Chromium (Cr) 81 370.00 0.02 
CPRM002601 MG/KG 30.70 Copper(Cu) 34 270.00 0.11 
CPRM002601 MG/KG 5.10 Lead (Pb) 46.7 218.00 0.02 
CPRM002601 MG/KG 0.04 u Mercury (Hg) 0.15 0.71 0.06 
CPRM002601 MG/KG 1.20 J Nickel (Ni) 20.9 51.60 0.02 
CPRM002601 MG/KG 0.85 J Silver (Ag) 1 3.70 0.23 
CPRM002601 MG/KG 6.10 u Zinc (Zn) 150 410.00 O.Ql 
CPRM002601 UG/KG 4.04 u 4,4'-DDE 2.2 27.00 0.15 
CPRM002601 UG/KG 4.04 u 4,4'-DDT 1.58 46.10 0.09 
CPRM002601 UG/KG 162.25 u Total PCBs 22.7 180.00 0.90 
CPRM002601 UG/KG 400.00 u 2-Methylnaphthalene 70 670.00 0.60 
CPRM002601 UG/KG 400.00 u Acenaphthene 16 500.00 0.80 
CPRM002601 UG/KG 400.00 u Acenaphthylene 44 640.00 0.63 
CPRM002601 UG/KG 400.00 u Anthracene 85.3 1100.00 0.36 
CPRM002601 UG/KG 400.00 u Benzo( a )anthracene 261 1600.00 0.25 
CPRM002601 UG/KG 400.00 u Benzo( a )pyrene 430 1600.00 0.25 
CPRM002601 UG/ KG 400.00 u Chrysene 384 2800.00 0.14 
CPRM002601 UG/KG 400.00 u Dibenz( a,h )anthracene 63.4 260.00 1.54 
CPRM002601 UG/KG 400.00 u Ruoranthene 600 5100.00 0.08 
CPRM002601 UG/KG 400.00 u Fluorene 19 540.00 0.74 
CPRM002601 UG/KG 400.00 u Naphthalene 160 2100.00 0.19 
CPRM002601 UG/KG 400.00 u Phenanthrene 240 1500.00 0.27 
CPRM002601 UGIKG 400.00 u ~rene 665 2600.00 0.15 

ERM Quotient Sum 7.66 
CPRM002601 Mean ERM Quotient 0.31 
CPRM002601 Mean ERM Quotient without ND 0.02 

iW&R~~2'4illll£i4V~lt!l\1m$~~ t··~:a.s . ~,~ ' '' io~ou 
CPRM002701 MG/KG 0.57 J cadmium (Cd) 1.2 9.60 0.06 • CPRM002701 MG/KG 30.00 J Chromium (Cr) 81 370.00 0.08 
CPRM002701 MG/KG 13.00 J Copper(Cu) 34 270.00 0.05 
CPRM002701 MG/KG 10.60 J Lead (Pb) 46.7 218.00 0.05 
CPRM002701 MG/KG 0.07 u Mercury (Hg) 0.15 0.71 0.10 
CPRM002701 MG/KG 7.40 J Nickel (Ni) 20.9 51.60 0.14 
CPRM002701 MG/KG 1.20 u Silver (Ag) 1 3.70 0.32 
CPRM002701 MG/KG 49.20 J Zinc (Zn) 150 410.00 0.12 
CPRM002701 UG/KG 7.26 u 4,4'-DDE 2.2 27.00 0.27 
CPRM002701 UG/KG 7.26 u 4,4'-DDT 1.58 46.10 0.16 
CPRM002701 UG/KG 291.30 u Total PCBs 22.7 180.00 1.62 
CPRM002701 UG/KG 720.00 u 2-Methylnaphthalene 70 670.00 1.07 
CPRM002701 UG/KG 720.00 u Acenaphthene 16 500.00 1.44 
CPRM002701 UG/KG 720.00 u Acenaphthylene 44 640.00 1.13 
CPRM002701 UG/KG 720.00 u Anthracene 85.3 1100.00 0.65 
CPRM002701 UG/KG 720.00 u Benzo( a )anthracene 261 1600.00 0.45 
CPRM002701 UG/KG 720.00 u Benzo( a )pyrene 430 1600.00 0.45 
CPRM002701 UG/KG 720.00 u Chrysene 384 2800.00 0.26 
CPRM002701 UG/KG 720.00 u Dibenz( a,h )anthracene 63.4 260.00 2.77 
CPRM002701 UG/KG 720.00 u Fluoranthene 600 5100.00 0.14 
CPRM002701 UG/KG 720.00 u Fluorene 19 540.00 1.33 
CPRM002701 UG/KG 720.00 u Naphthalene 160 2100.00 0.34 
CPRM002701 UG/KG 720.00 u Phenanthrene 240 1500.00 0.48 
CPRM002701 UGl KG 720.00 u ~rene 665 2600.00 0.28 

ERM Quotient Sum 13.91 
CPRM002701 Mean ERM Quotient 0.56 
CPRM002701 Mean ERM Quotient without ND 0.03 
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Cooper River 
Sediment Mean ERM Quotient 

SAMPLE ID UNITS RESULT VQUAL PARAMETER ERL ERM ERM QUOTIENT • CPRM002801 MG/KG 2.00 J Arsenic (As) 8.2 70.00 0.03 
CPRM002801 MG/KG 0.09 Cadmium (Cd) 1.2 9.60 0.01 
CPRM002801 MG/KG 4.40 J Chromium (Cr) 81 370.00 0.01 
CPRM002801 MG/KG 2.30 u Copper(Cu) 34 270.00 0.01 
CPRM002801 MG/KG 3.20 J Lead (Pb) 46.7 218.00 0.01 
CPRM002801 MG/KG 0.04 u Mercury (Hg) 0.15 0.71 0.06 
CPRM002801 MG/KG 1.40 J Nickel (Ni) 20.9 51.60 0.03 
CPRM002801 MG/KG 0.78 u Silver (Ag) 1 3.70 0.21 
CPRM002801 MG/KG 11.90 u Zinc (Zn) 150 410.00 0.03 
CPRM002801 UG/KG 4.53 u 4,4'-DDE 2.2 27.00 0.17 
CPRM002801 UG/KG 4.53 u 4,4'-DDT 1.58 46.10 0.10 
CPRM002801 UG/KG 181.90 u Total PCBs 22 .7 180.00 1.01 
CPRM002801 UG/KG 450.00 u 2-Methylnaphthalene 70 670.00 0.67 
CPRM002801 UG/KG 450.00 u Acenaphthene 16 500.00 0.90 
CPRM002801 UG/KG 450.00 u Acenaphthylene 44 640.00 0.70 
CPRM002801 UG/KG 450.00 u Anthracene 85.3 1100.00 0.41 
CPRM002801 UG/KG 450.00 u Benzo( a )anthracene 261 1600.00 0.28 
CPRM002801 UG/KG 450.00 u Benzo( a )pyrene 430 1600.00 0.28 
CPRM002801 UG/KG 450.00 u Chrysene 384 2800.00 0.16 
CPRM002801 UG/KG 450.00 u Dibenz( a,h )anthracene 63.4 260.00 1.73 
CPRM002801 UG/KG 450.00 u Fluoranthene 600 5100.00 0.09 
CPRM002801 UG/KG 450.00 u Fluorene 19 540.00 0.83 
CPRM002801 UG/KG 450.00 u Naphthalene 160 2100.00 0.21 
CPRM002801 UG/KG 450.00 u Phenanthrene 240 1500.00 0.30 
CPRM002801 UG/ KG 450.00 u Pyrene 665 2600.00 0.17 

ERM Quotient Sum 8.42 
CPRM002801 Mean ERM Quotient 0.34 
CPRM002801 Mean ERM Quotient without ND 0.00 

l1~'QQl~r ~IG1~6Jr&~J!lil81l»i "'°' ·;., -_...-..,_, it< _ -o~o-c_ _ ~ c A§) o· .. ~ ., 
·t 

• CPRM002901 MG/KG 0.65 J Cadmium (Cd) 1.2 9.60 0.07 
CPRM002901 MG/KG 55.60 Chromium (Cr) 81 370.00 0.15 
CPRM002901 MG/KG 21.20 Copper (Cu) 34 270.00 0.08 
CPRM002901 MG/KG 23.10 Lead (Pb) 46.7 218.00 0.11 
CPRM002901 MG/KG 0.15 u Mercury (Hg) 0.15 0.71 0.21 
CPRM002901 MG/KG 15.80 J Nickel (Ni) 20.9 51.60 0.31 
CPRM002901 MG/KG 2.00 u Silver (Ag) 1 3.70 0.54 
CPRM002901 MG/KG 104.00 Zinc (Zn) 150 410.00 0.25 
CPRM002901 UG/KG 13.50 u 4,4'-DDE 2.2 27.00 0.50 
CPRM002901 UG/KG 13.50 u 4,4'-DDT 1.58 46.10 0.29 
CPRM002901 UG/KG 542.00 u Total PCBs 22.7 180.00 3.01 
CPRM002901 UG/KG 1400.00 u 2-Methylnaphthalene 70 670.00 2.09 
CPRM002901 UG/KG 1400.00 u Acenaphthene 16 500.00 2.80 
CPRM002901 UG/KG 1400.00 U Acenaphthylene 44 640.00 2.19 
~--g9~~~,,~ ''·=". J:-00~11'111111i)l@~i OQl ,) ; •, •' ~ ... Ill ~ .. ' . ... J~ ~ 
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CPRM002901 UG/KG 140.00 J Benzo( a )anthracene 261 1600.00 0.09 
CPRM002901 UG/KG 1400.00 u Benzo( a )pyrene 430 1600.00 0.88 
CPRM002901 UG/KG 150.00 J Chrysene 384 2800.00 0.05 
CPRM002901 UG/KG 1400.00 u Dibenz( a,h )anthracene 63.4 260.00 5.38 
CPRM002901 UG/KG 220.00 J Fluoranthene 600 5100.00 0.04 
CPRM002901 UG/KG 1400.00 u Fluorene 19 540.00 2.59 
CPRM002901 UG/KG 1400.00 u Naphthalene 160 2100.00 0.67 
CPRM002901 UG/KG 1400.00 u Phenanthrene 240 1500.00 0.93 
CPRM002901 UG/KG 170.00 J E'.Yrene 665 2600.00 0.07 

ERM Quotient Sum 23.81 
CPRM002901 Mean ERM Quotient 0.95 
CPRM002901 Mean ERM Quotient without ND 0.07 
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SAMPLE ID UNITS 
~300~Wfi,M6J~Gf .'.' 
CPRM003001 MG/KG 
CPRM003001 MG/KG 
CPRM003001 MG/KG 22.10 
CPRM003001 MG/KG 26.30 
CPRM003001 MG/KG 0.17 
CPRM003001 MG/KG 15.20 
CPRM003001 MG/KG 2.10 
CPRM003001 MG/KG 99.50 
CPRM003001 UG/KG 14.30 
CPRM003001 UG/KG 14.30 
CPRM003001 UG/KG 574.50 
CPRM003001 UG/KG 1400.00 

J 

u 
J 
u 

u 
u 
u 

Cooper River 
Sediment Mean ERM Quotient 

ERL 

Cadmium (Cd) 1.2 
Chromium (Cr) 81 
Copper (Cu) 34 
Lead {Pb) 46.7 
Mercury (Hg) 0.15 
Nickel {Ni) 20.9 
Silver (Ag) 1 
Zinc (Zn) 150 
4,4'-DDE 2.2 
4,4'-DDT 1.58 
Total PCBs 22.7 

U 2-Methylnaphthalene 
~0300~ '~G/KGDJl\fill't3oo]Q-'%''") \·,~cenah~ 

.,.. - . . -~ . _· - ... ·. ~-~··-· 

CPRM003001 UG KG 1400.00 u Acenaphthylene 

u Fluorene 
u Naphthalene 

e11e 
ERM Quotient Sum 

CPRM003001 Mean ERM Quotient 
CPRM003001 Mean ERM Quotient without ND 

CPRM003101 MG/KG 5.50 J Arsenic (As) 8.2 
CPRM003101 MG/KG 0.31 J Cadmium (Cd) 1.2 
CPRM003101 MG/KG 32.50 J Chromium (Cr) 81 
CPRM003101 MG/KG 7.50 J Copper(Cu) 34 
CPRM003101 MG/KG 0.91 J Lead (Pb) 46.7 
CPRM003101 MG/KG 0.05 u Mercury (Hg) 0.15 
CPRM003101 MG/KG 11.20 J Nickel (Ni) 20.9 
CPRM003101 MG/KG 0.26 u Silver (Ag) 1 
CPRM003101 MG/KG 29.60 J Zinc (Zn) 150 
CPRM003101 UG/KG 5.46 u 4,4'-DDE 2.2 
CPRM003101 UG/KG 5.46 u 4,4'-DDT 1.58 
CPRM003101 UG/KG 219.30 u Total PCBs 22.7 
CPRM003101 UG/KG 550.00 u 2-Methylnaphthalene 70 
CPRM003101 UG/KG 550.00 u Acenaphthene 16 
CPRM003101 UG/KG 550.00 u Acenaphthylene 44 
CPRM003101 UG/KG 550.00 u Anthracene 85.3 
CPRM003101 UG/KG 550.00 u Benzo(a)anthracene 261 
CPRM003101 UG/KG 550.00 u Benzo( a )pyrene 430 
CPRM003101 UG/KG 550.00 u Chrysene 384 
CPRM003101 UG/KG 550.00 u Dibenz( a,h )anthracene 63.4 
CPRM003101 UG/KG 550.00 u Fluoranthene 600 
CPRM003101 UG/KG 550.00 u Fluorene 19 
CPRM003101 UG/KG 550.00 u Naphthalene 160 
CPRM003101 UG/KG 550.00 u Phenanthrene 240 
CPRM003101 UG/KG 550.00 u Pyrene 665 

ERM Quotient Sum 
CPRM003101 Mean ERM Quotient 
CPRM003101 Mean ERM Quotient without ND 

15 

ERM 
. m&'!fll:]()!OO 

9.60 
370.00 
270.00 
218.00 0.12 
0.71 0.24 
51.60 0.29 
3.70 0.57 

410.00 0.24 
27.00 0.53 

0.67 

0.90 
0.19 

70.00 0.08 
9.60 0.03 

370.00 0.09 
270.00 0.03 
218.00 0.00 

0.71 0.07 
51.60 0.22 
3.70 0.07 

410.00 0.07 
27.00 0.20 
46.10 0.12 
180.00 1.22 
670.00 0.82 
500.00 1.10 
640.00 0.86 
1100.00 0.50 
1600.00 0.34 
1600.00 0.34 
2800.00 0.20 
260.00 2.12 

5100.00 0.11 
540.00 1.02 

2100.00 0.26 
1500.00 0.37 
2600.00 0.21 

10.45 
0.42 
0.02 
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Cooper River 
Sediment Mean ERM Quotient 

SAMPLE IO UNITS RESULT vguAL PARAMETER ERL ERM ERM gUOTIENT • CPRM003401 MG/KG 3.10 Arsenic (As) 8.2 70.00 0.04 
CPRM003401 MG/KG 0.21 J Cadmium (Cd) 1.2 9.60 0.02 
CPRM003401 MG/KG 10.40 J Chromium (Cr) 81 370.00 0.03 
CPRM003401 MG/KG 3.20 u Copper(Cu) 34 270.00 0.01 
CPRM003401 MG/KG 6.90 J Lead (Pb) 46.7 218.00 O.Q3 
CPRM003401 MG/KG 0.05 u Mercury (Hg) 0.15 0.71 0.07 
CPRM003401 MG/KG 2.60 J Nickel (Ni) 20.9 51.60 0.05 
CPRM003401 MG/KG 0.75 u Silver (Ag) 1 3.70 0.20 
CPRM003401 MG/KG 18.40 u Zinc (Zn) 150 410.00 0.04 
CPRM003401 UG/KG 4.85 u 4,4'-DDE 2.2 27.00 0.18 
CPRM003401 UG/KG 4.85 u 4,4'-DDT 1.58 46.10 0.11 
CPRM003401 UG/KG 194.75 u Total PCBs 22.7 180.00 1.08 
CPRM003401 UG/KG 360.00 UJ 2-Methylnaphthalene 70 670.00 0.54 
CPRM003401 UG/KG 360.00 UJ Acenaphthene 16 500.00 0.72 
CPRM003401 UG/KG 360.00 UJ Acenaphthylene 44 640.00 0.56 
CPRM003401 UG/KG 360.00 UJ Anthracene 85.3 1100.00 0.33 
CPRM003401 UG/KG 360.00 UJ Benzo( a )anthracene 261 1600.00 0.23 
CPRM003401 UG/KG 360.00 UJ Benzo( a )pyrene 430 1600.00 0.23 
CPRM003401 UG/KG 360.00 UJ Chrysene 384 2800.00 0.13 
CPRM003401 UG/ KG 360.00 UJ Dibenz(a,h)anthracene 63.4 260.00 1.38 
CPRM003401 UG/KG 360.00 UJ Fluoranthene 600 5100.00 0.07 
CPRM003401 UG/KG 360.00 UJ Fluorene 19 540.00 0.67 
CPRM003401 UG/KG 360.00 UJ Naphthalene 160 2100.00 0.17 
CPRM003401 UG/ KG 360.00 UJ Phenanthrene 240 1500.00 0.24 
CPRM003401 UG[ KG 360.00 UJ ~rene 665 2600.00 0.14 

ERM Quotient Sum 7.27 
CPRM003401 Mean ERM Quotient 0.29 
CPRM003401 Mean ERM Quotient without ND 0.01 

CPRM003501 MG/KG 4.10 Arsenic (As) 8.2 70.00 0.06 

• CPRM003501 MG/KG 0.20 u Cadmium (Cd) 1.2 9.60 0.02 
CPRM003501 MG/KG 14.50 Chromium (Cr) 81 370.00 0.04 
CPRM003501 MG/KG 3.80 J Copper (Cu) 34 270.00 0.01 
CPRM003501 MG/KG 3.40 Lead (Pb) 46.7 218.00 0.02 
CPRM003501 MG/KG 0.06 u Mercury (Hg) 0.15 0.71 0.08 
CPRM003501 MG/KG 4.40 J Nickel (Ni) 20.9 51.60 0.09 
CPRM003501 MG/KG 0.89 u Silver (Ag) 1 3.70 0.24 
CPRM003501 MG/KG 19.10 u Zinc (Zn) 150 410.00 o.os 
CPRM003501 UG/ KG 5.18 u 4,4'-DDE 2.2 27.00 0.19 
CPRM003501 UG/KG 5.18 u 4,4'-DDT 1.58 46.10 0.11 
CPRM003501 UG/KG 207.90 u Total PCBs 22.7 180.00 1.16 
CPRM003501 UG/KG 520.00 u 2-Methylnaphthalene 70 670.00 0.78 
CPRM003501 UG/KG 520.00 u Acenaphthene 16 500.00 1.04 
CPRM003501 UG/KG 520.00 u Acenaphthylene 44 640.00 0.81 

CPRM003501 UG/KG 520.00 u Anthracene 85 .3 1100.00 0.47 
CPRM003501 UG/KG 520.00 u Benzo(a)anthracene 261 1600.00 0.33 
CPRM003501 UG/KG 520.00 u Benzo(a)pyrene 430 1600.00 0.33 
CPRM003501 UG/KG 520.00 u Chrysene 384 2800.00 0.19 
CPRM003501 UG/KG 520.00 u Dibenz(a,h)anthracene 63.4 260.00 2.00 
CPRM003501 UG/KG 54.00 J Fluoranthene 600 5100.00 0.01 
CPRM003501 UG/KG 520.00 u Fluorene 19 540.00 0.96 
CPRM003501 UG/KG 520.00 u Naphthalene 160 2100.00 0.25 
CPRM003501 UG/KG 520.00 u Phenanthrene 240 1500.00 0.35 
CPRM003501 UGLKG 520.00 u ~rene 665 2600.00 0.20 

ERM Quotient Sum 9.77 
CPRM003501 Mean ERM Quotient 0.39 
CPRM003501 Mean ERM Quotient without ND 0.01 
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Cooper River 
Sediment Mean ERM Quotient 

• SAMPLE ID UNITS UAL PARAMETER 

~~- G. G" ;"'' "~fl!- ~)~ 
CPRM003601 MG/KG 0.70 J Cadmium (Cd) 0.07 
CPRM003601 MG/KG 47.90 Chromium (Cr) 0.13 
CPRM003601 MG/KG 28.40 Copper (Cu) 0.11 
CPRM003601 MG/KG 24.60 Lead (Pb) 218.00 0.11 
CPRM003601 MG/KG 0.11 u Mercury (Hg) 0.71 0.15 
CPRM003601 MG/KG 13.50 J Nickel (Ni) 51.60 0.26 
CPRM003601 MG/KG 1.70 u Silver (Ag) 1 3.70 0.46 
CPRM003601 MG/KG 92.20 Zinc (Zn) 150 410.00 0.22 
CPRM003601 UG/KG 10.70 u 4,4'-DDE 2.2 27.00 0.40 
CPRM003601 UG/KG 10.70 u 4,4'-DDT 1.58 46.10 0.23 
CPRM003601 UG/KG 429.50 u Total PCBs 22.7 180.00 2.39 
CPRM003601 UG/KG 1100.00 u 2-Methylnaphthalene 70 670.00 1.64 
CPRM003601 UG/KG 1100.00 u Acenaphthene 16 500.00 2.20 
CPRM003601 UG/KG 1100.00 u Acenaphthylene 44 640.00 1.72 
CPRM003601 UG/KG 1100.00 u Anthracene 85.3 1100.00 1.00 
CPRM003601 UG/KG 1100.00 u Benzo(a)anthracene 261 1600.00 0.69 
CPRM003601 UG/KG 1100.00 u Benzo( a )pyrene 430 1600.00 0.69 
CPRM003601 UG/ KG 1100.00 u Chrysene 384 2800.00 0.39 
CPRM003601 UG/KG 1100.00 u Dibenz( a,h )anthracene 63.4 260.00 4.23 

CPRM003601 UG/KG 1100.00 u Fluoranthene 600 5100.00 0.22 
CPRM003601 UG/KG 1100.00 u Fluorene 19 540.00 2.04 
CPRM003601 UG/KG 1100.00 u Naphthalene 160 2100.00 0.52 
CPRM003601 UG/KG 1100.00 u Phenanthrene 240 1500.00 0.73 
CPRM003601 UG/KG 1100.00 u E'.Yrene 665 2600.00 0.42 

ERM Quotient Sum 21.25 
CPRM003601 Mean ERM Quotient 0.85 
CPRM003601 Mean ERM Quotient without ND 0.05 

~R.MQQ37!i~Yrt;B•G' tft;so 
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• CPRM003701 MG/KG 0.57 J Cadmium (Cd) 1.2 9.60 0.06 
CPRM003701 MG/KG 40.60 Chromium (Cr) 81 370.00 0.11 
CPRM003701 MG/ KG 10.30 Copper (Cu) 34 270.00 0.04 
CPRM003701 MG/KG 9.30 Lead (Pb) 46.7 218.00 0.04 
CPRM00370l MG/KG 0.05 u Mercury (Hg) 0.15 0.71 0.07 
CPRM00370l MG/KG 12.50 J Nickel (Ni) 20.9 51.60 0.24 
CPRM003701 MG/KG 0.98 u Silver (Ag) 1 3.70 0.26 
CPRM003701 MG/KG so.so Zinc (Zn) 150 410.00 0.12 
CPRM003701 UG/KG 5.59 u 4,4'-DDE 2.2 27.00 0.21 
CPRM003701 UG/KG 5.59 u 4,4' -DDT 1.58 46.10 0.12 
CPRM003701 UG/KG 224.20 u Total PCBs 22.7 180.00 1.25 
CPRM003701 UG/KG 560.00 u 2-Methylnaphthalene 70 670.00 0.84 
CPRM003701 UG/KG 560.00 u Acenaphthene 16 500.00 1.12 
CPRM003701 UG/KG 560.00 u Acenaphthylene 44 640.00 0.88 
CPRM003701 UG/KG 560.00 u Anthracene 85.3 1100.00 0.51 
CPRM003701 UG/KG 560.00 u Benzo( a )anthracene 261 1600.00 0.35 
CPRM003701 UG/KG 560.00 u Benzo(a)pyrene 430 1600.00 0.35 
CPRM003701 UG/KG 560.00 u Chrysene 384 2800.00 0.20 
CPRM003701 UG/KG 560.00 u Dibenz( a,h )anthracene 63.4 260.00 2.15 
CPRM003701 UG/KG 560.00 u Fluoranthene 600 5100.00 0.11 
CPRM003701 UG/KG 560.00 u Fluorene 19 540.00 1.04 
CPRM003701 UG/KG 560.00 u Naphthalene 160 2100.00 0.27 
CPRM003701 UG/KG 560.00 u Phenanthrene 240 1500.00 0.37 
CPRM003701 UG[ KG 560.00 u !:l:rene 665 2600.00 0.22 

ERM Quotient Sum 11.10 
CPRM003701 Mean ERM Quotient 0.44 

CPRM003701 Mean ERM Quotient without ND 0.03 
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Cooper River 
Sediment Mean ERM Quotient 

SAMPLE ID UNITS RESULT VQUAL PARAMETER ERL ERM ERM QUOTIENT • CPRM003801 MG/KG 7.00 Arsenic (As) 8.2 70.00 0.10 
CPRM003801 MG/KG 0.30 J Cadmium (Cd) 1.2 9.60 0.03 
CPRM003801 MG/KG 25.30 J Chromium (Cr) 81 370.00 0.07 
CPRM003801 MG/KG 9.00 Copper(Cu) 34 270.00 0.03 
CPRM003801 MG/KG 7.00 Lead (Pb) 46.7 218.00 0.03 
CPRM003801 MG/KG 0.05 u Mercury (Hg) 0.15 0.71 0.07 
CPRM003801 MG/KG 7.20 J Nickel (Ni) 20.9 51.60 0.14 
CPRM003801 MG/KG 0.25 u Silver (Ag) 1 3.70 0.07 
CPRM003801 MG/KG 36.20 J Zinc (Zn) 150 410.00 0.09 
CPRM003801 UG/KG 5.43 u 4,4'-DDE 2.2 27.00 0.20 
CPRM003801 UG/KG 5.43 u 4,4'-DDT 1.58 46.10 0.12 
CPRM003801 UG/KG 217.90 u Total PCBs 22.7 180.00 1.21 
CPRM003801 UG/KG 540.00 u 2-Methylnaphthalene 70 670.00 0.81 
CPRM003801 UG/KG 540.00 u Acenaphthene 16 500.00 1.08 
CPRM003801 UG/KG 540.00 U Acenaphthylene 44 640.00 0.84 
~R(100BW; 'l\17' Qm4<G :j,fjl"QQ'"~J ·~A!iffi@1'[_~·--" .. ' _as:t:. 1,,W'il;IQ..'t@il~~7::, ""';s ;N.,,=:,;it,, ""''~~ . ·-·-' 

CPRM003801 UG/KG 150.00 J Benzo( a )anthracene 261 1600.00 0.09 
CPRM003801 UG/KG 540.00 u Benzo( a )pyrene 430 1600.00 0.34 
CPRM003801 UG/KG 140.00 J Chrysene 384 2800.00 0.05 
CPRM003801 UG/KG 540.00 u Dibenz(a,h)anthracene . 63.4 260.00 2.08 

~mP~tm._...6 F . ~~-··'"~~:'!''." ,_,gQQ.oo. ~ """' · ... ..,., ... , '~- --- _· 
.. ' .,;.. ... ;) • - ~:. l • ,.. ,,. ·' "'' ~ ·. •, . . ' ~ 01 

CPRM003801 UG/KG 540.00 u Fluorene 19 540.00 1.00 
CPRM003801 UG/KG 540.00 u Naphthalene 160 2100.00 0.26 
CPRM003801 UG/KG 540.00 u Phenanthrene 240 1500.00 0.36 
CPRM003801 UG/ KG 320.00 J ~rene 665 2600.00 0.12 

ERM Quotient Sum 9.42 
CPRM003801 Mean ERM Quotient 0.38 
CPRM003801 Mean ERM Quotient without ND 0.04 

· 13~Bllf1trW"''D''''7>(w··· ·· ··~ ~ ... -~".,..,__lm~·'llllllf'*'''"'•rl' CP.RM.00 ~\ ,,,i..J?L·~Cl, . · lfl.QiJ)~ ,; .. ~Ill · •. ,; Jf/!@.:b,.ki\'#p . . )';jiJ:tklZ,· ,;• 8.2 70.00 . ,Q'1~~-

• CPRM003901 MG/KG 0.84 J Cadmium (Cd) 1.2 9.60 0.09 
CPRM003901 MG/KG 47.00 Chromium (Cr) 81 370.00 0.13 
CPRM003901 MG/KG 11.40 Copper (Cu) 34 270.00 0.04 
CPRM003901 MG/KG 10.90 Lead (Pb) 46.7 218.00 0.05 
CPRM003901 MG/KG 0.08 u Mercury (Hg) 0.15 0.71 0.11 
CPRM003901 MG/KG 15.30 J Nickel (Ni) 20.9 51.60 0.30 
CPRM003901 MG/KG 1.20 u Silver (Ag) 1 3.70 0.32 
CPRM003901 MG/ KG 60.20 Zinc (Zn) 150 410.00 0.15 
CPRM003901 UG/KG 7.13 u 4,4'-DDE 2.2 27.00 0.26 
CPRM003901 UG/KG 7.13 u 4,4'-DDT 1.58 46.10 0.15 

CPRM003901 UG/KG 286.40 u Total PCBs 22.7 180.00 1.59 
CPRM003901 UG/KG 720.00 u 2-Methylnaphthalene 70 670.00 1.07 
CPRM003901 UG/KG 720.00 u Acenaphthene 16 500.00 1.44 
CPRM003901 UG/KG 720.00 u Acenaphthylene 44 640.00 1.13 
CPRM003901 UG/KG 720.00 u Anthracene 85.3 1100.00 0.65 
CPRM003901 UG/KG 720.00 u Benzo( a )anthracene 261 1600.00 0.45 
CPRM003901 UG/KG 720.00 u Benzo( a )pyrene 430 1600.00 0.45 
CPRM003901 UG/KG 720.00 u Chrysene 384 2800.00 0.26 
CPRM003901 UG/KG 720.00 u Dibenz(a,h)anthracene 63.4 260.00 2.77 
CPRM003901 UG/KG 720.00 u Fluoranthene 600 5100.00 0.14 
CPRM003901 UG/KG 720.00 u Fluorene 19 540.00 1.33 
CPRM003901 UG/KG 720.00 u Naphthalene 160 2100.00 0.34 
CPRM003901 UG/KG 720.00 u Phenanthrene 240 1500.00 0.48 
CPRM003901 UG[ KG 720.00 u ~rene 665 2600.00 0.28 

ERM Quotient Sum 14.15 
CPRM003901 Mean ERM Quotient 0.57 
CPRM003901 Mean ERM Quotient without ND 0.04 
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Cooper River 
Sediment Mean ERM Quotient 

SAMPLE ID UNITS RESULT UA!- PARAMETER • ~BM00:400li'~4MQZK6'"'· · ~'9:00t .. Arsenf~(~J · ·- _ ~ ~/ _;,,,,,,-.....:,~%&!. ....... ;;,.,;,....,~ .• /J:ti2.i.:.w._..,,,, 
CPRM004001 MG/KG 0.76 J Cadmium {Cd) 1.2 9.60 0.08 
CPRM004001 MG/KG 49.10 J Chromium (Cr) 81 370.00 0.13 
CPRM004001 MG/KG 7.10 u Copper(Cu) 34 270.00 O.D3 
CPRM004001 MG/KG 15.20 J Lead (Pb) 46.7 218.00 0.07 
CPRM004001 MG/KG 0.07 u Mercury (Hg) 0.15 0.71 0.10 
CPRM004001 MG/KG 13.10 J Nickel (Ni) 20.9 51.60 0.25 
CPRM004001 MG/KG 1.30 u Silver (Ag) 1 3.70 0.35 
CPRM004001 MG/KG 57.70 J Zinc (Zn) 150 410.00 0.14 
CPRM004001 UG/KG 7.44 u 4,4'-DDE 2.2 27.00 0.28 
CPRM004001 UG/KG 7.44 u 4,4'-DDT 1.58 46.10 0.16 
CPRM004001 UG/KG 298 .70 u Total PCBs 22.7 180.00 1.66 
CPRM004001 UG/KG 750.00 u 2-Methylnaphthalene 70 670.00 1.12 

CPRM004001 UG/KG 750.00 u Acenaphthene 16 500.00 1.50 

CPRM004001 UG/KG 750.00 u Acenaphthylene 44 640.00 1.17 

CPRM004001 UG/KG 750.00 u Anthracene 85.3 1100.00 0.68 

CPRM004001 UG/KG 750.00 u Benzo(a)anthracene 261 1600.00 0.47 
CPRM004001 UG/KG 750.00 u Benzo( a )pyrene 430 1600.00 0.47 
CPRM004001 UG/KG 750.00 u Chrysene 384 2800.00 0.27 

CPRM004001 UG/KG 750.00 u Dibenz( a,h )anthracene 63.4 260.00 2.88 

CPRM004001 UG/KG 750.00 u Fluoranthene 600 5100.00 0.15 

CPRM004001 UG/KG 750.00 u Fluorene 19 540.00 1.39 
CPRM004001 UG/KG 750.00 u Naphthalene 160 2100.00 0.36 

CPRM004001 UG/KG 750.00 u Phenanthrene 240 1500.00 0.50 

CPRM004001 UG/ KG 750.00 u Pyrene 665 2600.00 0.29 
ERM Quotient Sum 14.62 

CPRM004001 Mean ERM Quotient 0.58 

CPRM004001 Mean ERM Quotient without ND 0.03 

CPRM004101 MG/KG 7.20 Arsenic (As) 8.2 70.00 0.10 

• CPRM004101 MG/KG 0.24 J Cadmium (Cd) 1.2 9.60 0.03 
CPRM004101 MG/KG 25.00 J Chromium (Cr) 81 370.00 0.07 

CPRM004101 MG/KG 17.70 Copper(Cu) 34 270.00 0.07 

CPRM004101 MG/KG 8.90 Lead (Pb) 46.7 218.00 0.04 

CPRM004101 MG/KG 0.06 u Mercury (Hg) 0.15 0.71 0.08 

CPRM004101 MG/KG 6.90 J Nickel (Ni) 20.9 51.60 0.13 

CPRM004101 MG/KG 0.31 u Silver (Ag) 1 3.70 0.08 

CPRM004101 MG/KG 52.10 J Zinc (Zn) 150 410.00 0.13 

CPRM004101 UG/KG 6.42 u 4,4'-DDE 2.2 27.00 0.24 

CPRM004101 UG/KG 6.42 u 4,4'-DDT 1.58 46.10 0.14 

CPRM004101 UG/KG 257.60 u Total PCBs 22.7 180.00 1.43 

CPRM004101 UG/KG 650.00 u 2-Methylnaphthalene 70 670.00 0.97 

CPRM004101 UG/KG 650.00 u Acenaphthene 16 500.00 1.30 

CPRM004101 UG/KG 650.00 u Acenaphthylene 44 640.00 1.02 

CPRM004101 UG/KG 650.00 u Anthracene 85.3 1100.00 0.59 
CPRM004101 UG/KG 650.00 u Benzo( a )anthracene 261 1600.00 0.41 

CPRM004101 UG/KG 650.00 u Benzo( a )pyrene 430 1600.00 0.41 

CPRM004101 UG/KG 650.00 u Chrysene 384 2800.00 0.23 

CPRM004101 UG/KG 650.00 u Dibenz( a,h )anthracene 63.4 260.00 2.50 

CPRM004101 UG/KG 93 .00 J Fluoranthene 600 5100.00 0.02 

CPRM004101 UG/KG 650.00 u Fluorene 19 540.00 1.20 

CPRM004101 UG/KG 650.00 u Naphthalene 160 2100.00 0.31 

CPRM004101 UG/KG 650.00 u Phenanthrene 240 1500.00 0.43 

CPRM004101 UG/KG 650.00 J Pyrene 665 2600.00 0.25 

ERM Quotient Sum 12.18 

CPRM004101 Mean ERM Quotient 0.49 

CPRM004101 Mean ERM Quotient without ND 0.03 
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Cooper River 
Sediment Mean ERM Quotient 

UAL PARAMETER • .,. __ 
~ · 

CPRM004201 MG/KG J Cadmium (Cd) 
CPRM004201 MG/KG ] Chromium (Cr) 81 
CPRM004201 MG/KG Copper (Cu) 34 
CPRM004201 MG/KG Lead (Pb) 46.7 
CPRM004201 MG/KG Mercury (Hg) 0.15 0.71 
CPRM004201 MG/KG ] Nickel (Ni) 20.9 51.60 
CPRM004201 MG/KG 0.37 u Silver (Ag) 1 3.70 
CPRM004201 MG/KG 91.40 ] Zinc (Zn) 150 410.00 
CPRM004201 UG/KG 7.90 u 4,4'-DDE 2.2 27.00 0.29 
CPRM004201 UG/KG 7.90 u 4,4'-DDT 1.58 46.10 0.17 
CPRM004201 UG/KG 317.00 u Total PCBs 22.7 180.00 1.76 
CPRM004201 UG/KG 790.00 u 2-Methylnaphthalene 70 670.00 1.18 
CPRM004201 UG/KG 790.00 u Acenaphthene 16 500.00 1.58 
CPRM004201 UG/KG 790.00 u Acenaphthylene 44 640.00 1.23 
CPRM004201 UG/KG 790.00 u Anthracene 85.3 1100.00 0.72 
CPRM004201 UG/KG 790.00 u Benzo( a )anthracene 261 1600.00 0.49 
CPRM004201 UG/KG 790.00 u Benzo( a )pyrene 430 1600.00 0.49 
CPRM004201 UG/KG 790.00 u Chrysene 384 2800.00 0.28 
CPRM004201 UG/KG 790.00 u Dibenz( a,h)anthracene 63.4 260.00 3.04 
CPRM004201 UG/KG 790.00 u Fluoranthene 600 5100.00 0.15 
CPRM004201 UG/KG 790.00 u Fluorene 19 540.00 1.46 

CPRM004201 UG/KG 790.00 u Naphthalene 160 2100.00 0.38 
CPRM004201 UG/KG 790.00 u Phenanthrene 240 1500.00 0.53 

CPRM004201 UG/KG 790.00 u Pyrene 665 2600.00 0.30 

ERM Quotient Sum 15.25 
CPRM004201 Mean ERM Quotient 0.61 
CPRM004201 Mean ERM Quotient without ND 0.04 

;00mas1r;i;:13 :····· ···r;n.t'G8~0 12:L:J~'0,,<..:~ .. L&IMM:L111!i.~.~.: \\I. '· •'f, . . , . ~~~:..~~) ·- ·' 
CPRM004301 MG/KG 0.42 J Cadmium (Cd) 9.60 • CPRM004301 MG/KG 35.00 Chromium (Cr) 81 370.00 
CPRM004301 MG/KG 11.60 Copper(Cu) 34 270.00 
CPRM004301 MG/KG 14.20 Lead (Pb) 46.7 218.00 0.07 
CPRM004301 MG/KG 0.08 u Mercury (Hg) 0.15 0.71 0.11 
CPRM004301 MG/KG 12.80 ] Nickel (Ni) 20.9 51.60 0.25 

CPRM004301 MG/KG 1.20 u Silver (Ag) 1 3.70 0.32 

CPRM004301 MG/KG 50.30 Zinc (Zn) 150 410.00 0.12 

CPRM004301 UG/KG 6.75 u 4,4'-DDE 2.2 27.00 0.25 

CPRM004301 UG/KG 6.75 u 4,4'-DDT 1.58 46.10 0.15 

CPRM004301 UG/KG 271.00 u Total PCBs 22.7 180.00 1.51 

CPRM004301 UG/KG 670.00 u 2-Methylnaphthalene 70 670.00 1.00 

CPRM004301 UG/KG 670.00 u Acenaphthene 16 500.00 1.34 

CPRM004301 UG/KG 670.00 u Acenaphthylene 44 640.00 1.05 
CPRM004301 UG/KG 670.00 u Anthracene 85.3 1100.00 0.61 
CPRM004301 UG/KG 670.00 u Benzo(a)anthracene 261 1600.00 0.42 
CPRM004301 UG/KG 670.00 u Benzo( a )pyrene 430 1600.00 0.42 
CPRM004301 UG/KG 670.00 u Chrysene 384 2800.00 0.24 
CPRM004301 UG/KG 670.00 u Dibenz( a,h )anthracene 63.4 260.00 2.58 
CPRM004301 UG/KG 670.00 u Fluoranthene 600 5100.00 0.13 

CPRM004301 UG/KG 670.00 u Fluorene 19 540.00 1.24 

CPRM004301 UG/KG 670.00 u Naphthalene 160 2100.00 0.32 

CPRM004301 UG/KG 670.00 u Phenanthrene 240 1500.00 0.45 

CPRM004301 UG/KG 670.00 u Pyrene 665 2600.00 0.26 

ERM Quotient Sum 13.14 
CPRM004301 Mean ERM Quotient 0.53 
CPRM004301 Mean ERM Quotient without ND 0.03 
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Cooper River 
Sediment Mean ERM Quotient 

• SAMPLE ID UNITS RESULT UAL PARAMETER ERL 
~· .•... ';t, KG ' 8. 'S:~i:;~C . ·: ~~~Q~. 
CPRM004501 MG/KG 0.51 J Cadmium (Cd) 1.2 0.05 
CPRM004501 MG/KG 33.60 Chromium (Cr) 81 0.09 
CPRM004501 MG/KG 6.90 Copper (Cu) 34 270.00 0.03 
CPRM004501 MG/KG 5.60 Lead (Pb) 46.7 218.00 O.Q3 
CPRM004501 MG/KG 0.06 u Mercury (Hg) 0.15 0.71 0.08 
CPRM004501 MG/KG 13.10 Nickel (Ni) 20.9 51.60 0.25 
CPRM004501 MG/KG 0.73 u Silver (Ag) 1 3.70 0.20 
CPRM004501 MG/KG 35.70 Zinc (Zn) 150 410.00 0.09 
CPRM004501 UG/KG 5.06 u 4,4'-DDE 2.2 27.00 0.19 
CPRM004501 UG/KG 5.06 u 4,4'-DDT 1.58 46.10 0.11 
CPRM004501 UG/ KG 203.30 u Total PCBs 22.7 180.00 1.13 
CPRM004501 UG/KG 510.00 u 2-Methylnaphthalene 70 670.00 0.76 
CPRM004501 UG/KG 510.00 u Acenaphthene 16 500.00 1.02 
CPRM004501 UG/KG 510.00 u Acenaphthylene 44 640.00 0.80 
CPRM004501 UG/KG 510.00 u Anthracene 85.3 1100.00 0.46 
CPRM004501 UG/KG 510.00 u Benzo( a )anthracene 261 1600.00 0.32 
CPRM004501 UG/KG 510.00 u Benzo( a )pyrene 430 1600.00 0.32 
CPRM004501 UG/KG 510.00 u Chrysene 384 2800.00 0.18 
CPRM004501 UG/ KG 510.00 u Dibenz(a,h)anthracene 63.4 260.00 1.96 
CPRM004501 UG/KG 510.00 u Fluoranthene 600 5100.00 0.10 
CPRM004501 UG/KG 510.00 u Fluorene 19 540.00 0.94 
CPRM004501 UG/ KG 510.00 u Naphthalene 160 2100.00 0.24 
CPRM004501 UG/ KG 510.00 u Phenanthrene 240 1500.00 0.34 
CPRM004501 UG/KG 510.00 u Pyrene 665 2600.00 0.20 

ERM Quotient Sum 10.02 
CPRM004501 Mean ERM Quotient 0.40 
CPRM004501 Mean ERM Quotient without ND 0.03 

CPRM004601 MG/KG 3.80 Arsenic (As) 8.2 70.00 0.05 

• CPRM004601 MG/KG 0.26 u Cadmium (Cd) 1.2 9.60 0.03 
CPRM004601 MG/ KG 12.50 Chromium (Cr) 81 370.00 0.03 
CPRM004601 MG/KG 3.60 J Copper (Cu) 34 270.00 0.01 
CPRM004601 MG/ KG 5.00 Lead (Pb) 46.7 218.00 0.02 
CPRM004601 MG/KG 0.04 u Mercury (Hg) 0.15 0.71 0.06 
CPRM004601 MG/KG 3.70 J Nickel (Ni) 20.9 51.60 0.07 
CPRM004601 MG/KG 0.90 u Silver (Ag) 1 3.70 0.24 
CPRM004601 MG/KG 32.00 Zinc (Zn) 150 410.00 0.08 
CPRM004601 UG/ KG 5.15 u 4,4'-DDE 2.2 27.00 0.19 
CPRM004601 UG/KG 5.15 u 4,4'-DDT 1.58 46.10 0.11 
CPRM004601 UG/KG 207.00 u Total PCBs 22.7 180.00 1.15 
CPRM004601 UG/KG 520.00 u 2-Methylnaphthalene 70 670.00 0.78 
CPRM004601 UG/ KG 520.00 u Acenaphthene 16 500.00 1.04 
CPRM004601 UG/KG 520.00 u Acenaphthylene 44 640.00 0.81 
CPRM004601 UG/ KG 520.00 u Anthracene 85.3 1100.00 0.47 
CPRM004601 UG/KG 520.00 u Benzo( a )anthracene 261 1600.00 0.33 
CPRM004601 UG/ KG 520.00 u Benzo( a )pyrene 430 1600.00 0.33 
CPRM004601 UG/KG 520.00 u Chrysene 384 2800.00 0.19 
CPRM004601 UG/ KG 520.00 u Dibenz(a,h)anthracene 63.4 260.00 2.00 
CPRM004601 UG/KG 520.00 u Fluoranthene 600 5100.00 0.10 
CPRM004601 UG/ KG 520.00 u Fluorene 19 540.00 0.96 
CPRM004601 UG/KG 520.00 u Naphthalene 160 2100.00 0.25 
CPRM004601 UG/ KG 520.00 u Phenanthrene 240 1500.00 0.35 
CPRM004601 UG/KG 520.00 u Pyrene 665 2600.00 0.20 

ERM Quotient Sum 9.85 
CPRM004601 Mean ERM Quotient 0.39 
CPRM004601 Mean ERM Quotient without ND 0.01 
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Cooper River 
Sediment Mean ERM Quotient 

• SAMPLE ID UNITS RESULT VQUAL PARAMETER ERL ERM ERM QUOTIENT 
CPRM004701 MG/KG 2.40 J Arsenic (As) 8.2 70.00 0.03 
CPRM004701 MG/KG 0.16 J Cadmium (Cd) 1.2 9.60 0.02 
CPRM004701 MG/KG 8.40 J Chromium (Cr) 81 370.00 0.02 
CPRM004701 MG/KG 3.00 u Copper(Cu) 34 270.00 0.01 
CPRM004701 MG/KG 2.70 J Lead (Pb) 46.7 218.00 0.01 
CPRM004701 MG/KG 0.04 u Mercury (Hg) 0.15 0.71 0.06 
CPRM004701 MG/KG 2.40 J Nickel (Ni) 20.9 51.60 0.05 
CPRM004701 MG/KG 0.72 u Silver (Ag) 1 3.70 0.19 
CPRM004701 MG/KG 16.00 u Zinc (Zn) 150 410.00 0.04 
CPRM004701 UG/KG 4.44 u 4,4'-DDE 2.2 27.00 0.16 
CPRM004701 UG/KG 4.44 u 4,4'-DDT 1.58 46.10 0.10 
CPRM004701 UG/KG 178.25 u Total PCBs 22.7 180.00 0.99 
CPRM004701 UG/KG 450.00 u 2-Methylnaphthalene 70 670.00 0.67 
CPRM004701 UG/KG 450.00 u Acenaphthene 16 500.00 0.90 
CPRM004701 UG/KG 450.00 u Acenaphthylene 44 640.00 0.70 
CPRM004701 UG/KG 450.00 u Anthracene 85.3 1100.00 0.41 
CPRM004701 UG/KG 450.00 u Benzo(a)anthracene 261 1600.00 0.28 
CPRM004701 UG/KG 53.00 J Benzo( a )pyrene 430 1600.00 O.Q3 
CPRM004701 UG/KG 450.00 u Chrysene 384 2800.00 0.16 
CPRM004701 UG/KG 450.00 u Dibenz( a,h )anthracene 63.4 260.00 1.73 
CPRM004701 UG/KG 450.00 u Fluoranthene 600 5100.00 0.09 
CPRM004701 UG/KG 450.00 u Fluorene 19 540.00 0.83 
CPRM004701 UG/KG 450.00 u Naphthalene 160 2100.00 0.21 
CPRM004701 UG/KG 450.00 u Phenanthrene 240 1500.00 0.30 
CPRM004701 UG[ KG 450.00 u !:1rene 665 2600.00 0.17 

ERM Quotient Sum 8.18 
CPRM004701 Mean ERM Quotient 0.33 
CPRM004701 Mean ERM Quotient without ND 0.01 

CPRM004801 MG/KG 7.80 Arsenic (As) 8.2 70.00 0.11 

• CPRM004801 MG/KG 0.06 u Cadmium (Cd) 1.2 9.60 0.01 
CPRM004801 MG/KG 28.60 Chromium (Cr) 81 370.00 0.08 
CPRM004801 MG/KG 1.50 u Copper (Cu) 34 270.00 0.01 
CPRM004801 MG/KG 10.00 Lead (Pb) 46.7 218.00 0.05 
CPRM004801 MG/KG 0.04 u Mercury (Hg) 0.15 0.71 0.06 
CPRM004801 MG/KG 4.60 J Nickel (Ni) 20.9 51.60 0.09 
CPRM004801 MG/KG 0.83 u Silver (Ag) 1 3.70 0.22 
CPRM004801 MG/KG 27.40 Zinc (Zn) 150 410.00 0.07 
CPRM004801 UG/KG 4.73 u 4,4'-DDE 2.2 27.00 0.18 
CPRM004801 UG/KG 4.73 u 4,4'-DDT 1.58 46.10 0.10 
CPRM004801 UG/KG 189.90 u Total PCBs 22.7 180.00 1.06 
CPRM004801 UG/KG 470.00 u 2-Methylnaphthalene 70 670.00 0.70 
CPRM004801 UG/KG 470.00 u Acenaphthene 16 500.00 0.94 
CPRM004801 UG/KG 470.00 u Acenaphthylene 44 640.00 0.73 
CPRM004801 UG/KG 470.00 u Anthracene 85.3 1100.00 0.43 
CPRM004801 UG/KG 470.00 u Benzo( a )anthracene 261 1600.00 0.29 
CPRM004801 UG/KG 470.00 u Benzo( a )pyrene 430 1600.00 0.29 
CPRM004801 UG/KG 470.00 u Chrysene 384 2800.00 0.17 
CPRM004801 UG/KG 470.00 u Dibenz( a,h )anthracene 63.4 260.00 1.81 
CPRM004801 UG/KG 470.00 u Fluoranthene 600 5100.00 0.09 
CPRM004801 UG/KG 470.00 u Fluorene 19 540.00 0.87 
CPRM004801 UG/KG 470.00 u Naphthalene 160 2100.00 0.22 
CPRM004801 UG/KG 470.00 u Phenanthrene 240 1500.00 0.31 
CPRM004801 UG[ KG 470.00 u ~rene 665 2600.00 0.18 

ERM Quotient Sum 9.06 
CPRM004801 Mean ERM Quotient 0.36 
CPRM004801 Mean ERM Quotient without ND 0.02 

• 
23 

----------· - ----



• 

• 

• 

Cooper River 
Sediment Mean ERM Quotient 

SAMPLE ID UNITS RESULT VQUAL PARAMETER 
CPRM004901 MG/KG 1.50 u Arsenic (As) 
CPRM004901 MG/KG 0.05 u Cadmium (Cd) 
CPRM004901 MG/KG 17.50 Chromium (Cr) 
CPRM004901 MG/KG 5.00 J Copper(Cu) 
CPRM004901 MG/KG 2.80 Lead (Pb) 
CPRM004901 MG/KG 0.04 u Mercury (Hg) 
CPRM004901 MG/KG 3.60 J Nickel (Ni) 
CPRM004901 MG/KG 0.26 J Silver (Ag) 
CPRM004901 MG/ KG 12.20 Zinc {Zn) 

ERM Quotient Sum 
CPRM004901 Mean ERM Quotient 
CPRM004901 Mean ERM Quotient without ND 

002M000101 MG/KG 4.40 Arsenic (As) 
002M000101 MG/KG 1.20 u Cadmium (Cd) 
002M000101 MG/KG 22.70 Chromium (Cr) 
002M000101 MG/KG 7.40 Copper(Cu) 
002M000101 MG/KG 15.20 Lead (Pb) 
002M000101 MG/KG 0.11 u Mercury (Hg) 
002M000101 MG/KG 8.30 J Nickel (Ni) 
002M000101 MG/KG 0.74 u Silver (Ag) 
002M000101 MG[ KG 34.30 Zinc (Zn) 

ERM Quotient Sum 
002M000101 Mean ERM Quotient 
002M000101 Mean ERM Quotient without ND 

002M000201 MG/KG 7.80 Arsenic (As) 
002M000201 MG/KG 1.60 u Cadmium (Cd) 
002M000201 MG/KG 33.50 Chromium (Cr) 
r""'-·~'""' 1'<\jj,"'f~="l!'":~r""illi't'D~"W:!ll'" 'yj,"'#'"'"'·"Ji" IQ.iM ZQf· .. , G· .(R. • !... ;~, • ''&ffw.1 ·~f'*''!i!' &""\i:;§dJ 
002M000201 
002M000201 
002M000201 
002M000201 
002M000201 

002M000201 
002M000201 

002M000301 
002M000301 

MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

26.40 
0.16 
13.60 
0.95 
57.10 

Lead (Pb) 
u Mercury (Hg) 

Nickel (Ni) 

u Silver (Ag) 
Zinc (Zn) 
ERM Quotient Sum 
Mean ERM Quotient 
Mean ERM Quotient without ND 

24 

ERL 
8.2 
1.2 
81 
34 

46.7 
0.15 
20.9 

1 
150 

8.2 
1.2 
81 
34 

46.7 
0.15 
20.9 

1 
150 

8.2 
1.2 
81 
~· 

46.7 
0.15 
20.9 

1 
150 

ERM ERM QUOTIENT 
70.00 0.02 
9.60 0.01 

370.00 0.05 
270.00 0.02 
218.00 0.01 
0.71 0.06 
51.60 0.07 
3.70 0.07 

410.00 0.03 
16.12 
0.64 
0.01 

70 0.06 
9.6 0.13 
370 0.06 
270 0.03 
218 0.07 
0.71 0.15 
51.6 0.16 
3.7 0.20 
410 0.08 

0.95 
0.04 
0.02 

70 0.11 
9.6 0.17 
370 0.09 
~7:01l ';>;Wl••2~-,,,_-.:::,;_l.,,/ -- it((¥ 

218 0.12 
0.71 0.23 
51.6 0.26 
3.7 0.26 
410 0.14 

1.54 
0.06 
0.04 



Cooper River 
Sediment Mean ERM Quotient 

SAMPLE ID UNITS VQUAL PARAMETER ERL ERM ERM QUOTIENT • 054M000101 MG/KG Arsenic (As) 8.2 70 0.05 
054M000101 MG/KG J Cadmium (Cd) 9.6 0.03 
054M000101 Chromium (Cr) 370 0.08 

5 ... 
21 
: 1 

20.9 51.6 
3.7 

.. 4 0 
670 
500 

054M000101 UG/KG 640 
,...fibo" 
'1600 
1600 
2800 
260 

5100 
,s4o . 
·2ioo 
1500 

,~, 

2600 

054M000101 
054M000101 

rm1~··~·-~-~ QQ96~L . . .r~.I ·•· . . • '20 ' '(tAs}~" 1:;~1"' ,. . ~-~~ ' ' ' liit~~ 70 Cf.30 
054M000201 MG/KG 0.25 u Cadmium (Cd) 9.6 0.03 
054M000201 MG/KG 34.20 Chromium (Cr) 370 0.09 

~201 · . ~~MO c!O' Bli.: ii) .• . f'"' :·~ 270 

• 054M000201 MG/KG 45.50 J Lead (Pb) 46.7 218 

~D~l""' G 0:.:.. ' M~@Il 
, ____ 

Q .. ~--~-_,, .. ,, 
054M000201 MG/KG 12.90 Nickel (Ni) 20.9 
054M000201 MG/KG 0.50 u Silver (Ag) 1 0.14 
054M000201 MG/KG 121.00 J Zinc (Zn) 150 0.30 
054M000201 UG/KG 1600.00 u 2-Methylnaphthalene 70 2.39 

054M000201 UG/KG 1600.00 u Acenaphthene 16 3.20 
054M000201 UG/KG 1600.00 u Acenaphthylene 44 2.50 
054M000201 UG/KG 1600.00 u Anthracene 85.3 1100 1.45 
054M000201 UG/KG 1600.00 u Benzo(a)anthracene 261 1600 1.00 
054M000201 UG/KG 1600.00 u Benzo( a )pyrene 430 1600 1.00 
054M000201 UG/KG 1600.00 u Chrysene 384 2800 0.57 
054M000201 UG/KG 1600.00 u Dibenz(a,h)anthracene 63.4 260 6.15 
054M000201 UG/KG 250.00 J Fluoranthene 600 5100 0.05 

054M000201 UG/KG 1600.00 u Fluorene 19 540 2.96 

054M000201 UG/KG 1600.00 u Naphthalene 160 2100 0.76 
054M000201 UG/KG 1600.00 u Phenanthrene 240 1500 1.07 
054M000201 UGl KG 590.00 J Pyrene 665 2600 0.23 

ERM Quotient Sum 25.63 
054M000201 Mean ERM Quotient 1.03 
054M000201 Mean ERM Quotient without ND 0.10 
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SAMPLE ID 
054M000301 
054M000301 
054M000301 

UNITS 
MG/KG 
MG/KG 
MG/KG 

Cooper River 
Sediment Mean ERM Quotient 

RESULT VQUAL PARAMETER 
5.90 Arsenic (As) 
0.38 J cadmium (Cd) 

ERL 
8.2 
1.2 
81 

ERM ERM QUOTIENT 
70 0.08 
9.6 0.04 
370 0.09 34.40 Chromium (Cr) 

.....,e-~_,,,-. ..,.._..,,,_...,...-.;o.,...,,,,.....,""""'"""''"'""'='"""'=...,....,i!!lr.:~ --~ ....... .,.._~""":.:---·-1.58 , 
..... ,.,... ....... _ _....._..~.,__--....,,,='""""-~ 0.29_ •. 

054M000301 MG/KG 0.06 0.08 
.Q, 1~~1 . MG.~Ki=G __ _ 0.82 
054M000301 MG/KG 3.7 0.20 

f[fif:I.d.Qos.~k~~Iii=~-~ = -----i:!WO!."\.! ~--·ff,;:; . .,~· U'.'°'Qll~0'..'2¥E?£2ls)J&fm - y ; li.:.i'~~'NQ',....;.;~.0---->Ho ~~ 

054M000301 UG/KG u 670 1.15 
054M000301 UG/KG 770.00 u 16 500 1.54 
054M000301 UG/KG 770.00 u 44 640 1.20 
054M000301 UG/KG 770.00 u 85.3 1100 0.70 
054M000301 UG/KG 210.00 J 261 1600 0.13 
054M000301 UG/KG 210.00 J 430 1600 0.13 
054M000301 UG/KG 260.00 J 384 2800 0.09 
054M000301 UG/KG 770.00 u 63.4 260 2.96 
054M000301 UG/KG 500.00 J 600 5100 0.10 
054M000301 UG/KG 770.00 u 19 540 1.43 
054M000301 UG/KG u 160 2100 0.37 

-~ G 
J - --·.:.., . .-JJllll~~l-

054M000301 UG/ KG 480.00 J Pyrene 665 2600 0.18 

054M000301 
054M000301 

054M000401 
054M000401 
054M000401 

MG/KG 
MG/KG 
MG/KG 

4.20 
0.45 
40.40 

J 

ERM Quotient Sum 
Mean ERM Quotient 
Mean ERM Quotient without ND 

...,...,.......,..._,--..,,~-

16.84 
0.67 
0.30 

054M000401 MG/KG 0.71 J Silver (Ag 1 

[l~"IJQ.~l:lmllialr~m:c>1~m~zn;· . m· ll1Bh::::..:::::::=::::15~0~-:ii~~::!~:::~ 
054M000401 UG/KG 800.00 U 2-Methylnaphthalene 70 
054M000401 UG/KG 800.00 U Acenaphthene 16 
054M000401 UG/KG 800.00 U Acenaphthylene 44 
054M000401 UG/KG 800.00 U Anthracene 85.3 
054M000401 UG/KG 800.00 U Benzo(a)anthracene 261 
054M000401 UG/KG 800.00 U Benzo(a)pyrene 430 
054M000401 UG/KG 800.00 U Chrysene 384 
054M000401 UG/KG 800.00 U Dibenz(a,h)anthracene 63.4 
054M000401 UG/KG 800.00 U Fluoranthene 600 
054M000401 UG/KG 800.00 U Fluorene 19 
054M000401 UG/KG 800.00 U Naphthalene 160 
054M000401 UG/KG 800.00 U Phenanthrene 240 
054M000401 UG/ KG 130.00 J Pyrene 665 

ERM Quotient Sum 
054M000401 Mean ERM Quotient 
054M000401 Mean ERM Quotient without ND 

26 

1600 
1600 
2800 
260 
5100 
540 
2100 
1500 
2600 

0.16 
1.48 
0.38 
0.53 
0.05 
19.84 
0.79 
0.33 



• 

• 

• 

Cooper River 
Sediment Mean ERM Quotient 

SAMPLE ID UNITS RESULT UAL PARAMETER 
@M~QQ[l.tt. ·ci@iB~mlldl~lQJ;;>;·. ·"""'··•, -~__,}J'Set\j'T· :--:-..c""· r.~l'!::-~'1:""'. ·· = -·;;__-' -::::.3I.~~;;;:~~~~~~~;z:~~·:.r.6:.:::.~:~~~~~ 
081M000101 MG/KG 0.44 U Cadmium {Cd) 0.05 1.2 9.6 
081M000101 MG/KG 36.70 Chromium (Cr) 0.10 81 370 
081M000101 MG/KG 25.60 Copper (Cu) 0.09 34 270 
081M000101 MG/KG 24.20 Lead {Pb) 0.11 46.7 218 
081M000101 MG/KG 0.09 U Mercury (Hg) 0.13 0.15 0.71 
081M000101 MG/KG 11.40 J Nickel (Ni) 0.22 20.9 51.6 
081M000101 MG/KG 0.88 U Silver (Ag) 0.24 1 3.7 
081M000101 MG/KG 77.50 Zinc (Zn) 0.19 150 410 
081M000101 UG/KG 11.00 U 4,4'-DDE 0.41 2.2 27 
081M000101 UG/KG 11.00 U 4,4'-DDT 0.24 1.58 46.1 
081M000101 UG/KG 640.00 U Total PCBs 3.56 22.7 180 
081M000101 UG/KG 2900.00 U 
081M000101 UG/KG 2900.00 U 
081M000101 UG/KG 2900.00 U 
081M000101 UG/KG 2900.00 

2-Methylnaphthalene 
Acenaphthene 
Acenaphthylene 
Anthracene 

-.· ""7ciA1Vrr:r1·-o·- •\!Blt~'l%'l -G- ~ • ..,.,~!miiir•Jfil~~ },!9,!!;L.VH\:LJ;&\';:~,YW""'. ,$5_0;~ 
081M000101 UG/KG 320.00 J 

·= ""P\"ili!IJWThJ'liE•Vr'~-~.,,,,~Nl~""""';·""'°"-n"'1 
,081MOOO 01::;;1,\>,;~~2-,~~aiih.~'• -=·~ 
081M000101 UG/KG 2900.00 U 
~Jl~ li"' KG .00 J::Cf.&:'ffi.-"''efiff...._: --"""'""""" 
081M000101 UG/KG 2900.00 U 
081M000101 UG/KG 2900.00 U 
081M000101 UG/KG 2900.00 U 
~~f'{Q0'01!51;j, · UGti<Gl:~I~~--_,,,_,,_,,,. 

081M000101 
081M000101 

70 
16 
44 

85.3 

:r®l 
430 

!lm'"'i",j'•''•--~ill:\~"CW. '?~"*'W@F~ <· '-.e&l!.~k~~-·~~-"-"'". ~-!i:&2~1' - M§t~'il~ww-~~-?dL-----·--tM~~~~K&1~1&iif~w@'1rniff' •· · · /g;j<«;,, 
081M000201 MG/KG 0.45 U Cadmium (Cd) 1.2 
081M000201 MG/KG 31.90 Chromium (Cr) 81 
081M000201 MG/KG 27.50 Copper (Cu) 34 

670 
500 
640 
100 

9.6 
370 
270 

0.25 
5.37 
1.38 
1.93 
o~i 
70.69 
2.83 
0.10 

081M000201 MG/KG 23.10 Lead {Pb) 46.7 218 0.11 
081M000201 MG/KG 0.09 U Mercury (Hg) 0.15 0.71 0.13 
081M000201 MG/KG 10.50 J Nickel (Ni) 20.9 51.6 0.20 
081M000201 MG/KG 0.89 U Silver (Ag) 1 3.7 0.24 
081M000201 MG/KG 73.50 Zinc (Zn) 150 410 0.18 
081M000201 UG/KG 10.00 UJ 4,4'-DDE 2.2 27 0.37 
081M000201 UG/KG 10.00 UJ 4,4'-DDT 1.58 46.1 0.22 
081M000201 UG/KG 630.00 UJ Total PCBs 22.7 3.50 
081M000201 UG/KG 2800.00 U 2-Methylnaphthalene 70 4.18 
081M000201 UG/KG 2800.00 U Acenaphthene 16 5.60 
081M000201 UG/KG 2800.00 U Acenaphthylene 4.38 
081M000201 UG/KG 2800.00 U Anthracene 28.00 

!?:'l, i:l'i.ir"W"W!!i!\5,~c:m:~ltiiiQ{;~~~~=~=~I! ' ·· 1 01 ~-~ZQ,,.. ,,__ .............. ""-~~~ .:51 _ ne 0.23 
081M000201 UG/KG 300.00 J Benzo(a)pyrene 0.19 
[00'""' · Git · J 0 

081M000201 
081M000201 

ERM Quotient Sum 67.76 
Mean ERM Quotient 
Mean ERM Quotient without ND 

27 

2.71 
0.08 

....................................................................................................................................................................................... ........................................................................................................ .............................. ; 



Cooper River 
Sediment Mean ERM Quotient 

• ERM 
70 " 
9,6.< 
370 
.27Q •• 
218 ;.,,. 

' 0.7.f 

- ~1~§ 
MG/KG 0.67 ] 3.7 0.18 

'41jJ. 0}~ 
si> 180, 8.09 . 

ERM Quotient Sum 12.38 
S55M000101 Mean ERM Quotient 0.50 
555M000101 Mean ERM Quotient without ND 0.50 

555M000201 Arsenic (As) 8.2 70 0.11 
555M000201 ] Cadmium (Cd) 1.2 9.6 0.07 
555M000201 Chromium (~r) 81 370 0.17 

. r;r~·,. 34 27<r ~"' 
46.7 ?J.8 ~t... 

0.15 0.71 
20.9 51.6 

3.7 
-"'1:~ror· ·,. 

180 
ERM Quotient Sum 4.67 

555M000201 Mean ERM Quotient 0.19 
555M000201 Mean ERM Quotient without ND 0.19 

m§M 01 . ., ~r:zm~1~:,·: .. 
556M000101 MG/KG 0.45 u Cadmium (Cd) 1.2 9.6 

• 556M000101 MG/KG 41.40 Chromium (Cr) 81 370 
556M000101 MG/KG 24.60 Copper (Cu) 34 270 
556M000101 MG/KG 28.20 J Lead (Pb) 46.7 218 0.13 
556M000101 MG/KG 0.09 u Mercury (Hg) 0.15 0.71 0.13 
556M000101 MG/KG 12.40 ] Nickel (Ni) 20.9 51.6 0.24 
556M000101 MG/KG 0.91 u Silver (Ag) 1 3.7 0.25 
556M000101 MG/KG 91.50 J Zinc (Zn) 150 410 0.22 
556M000101 UG/KG 11.00 u 4,4'-DDE 2.2 27 0.41 
556M000101 UG/KG 11.00 u 4,4'-DDT 1.58 46.1 0.24 
556M000101 UG/KG 675.00 u Total PCBs 22 .7 180 3.75 
556M000101 UG/KG 3000.00 u 2-Methylnaphthalene 70 670 4.48 
556M000101 UG/KG 3000.00 u Acenaphthene 16 500 6.00 
556M000101 UG/KG 3000.00 u Acenaphthytene 44 640 4.69 
556M000101 UG/KG 3000.00 u Anthracene 85.3 100 30.00 
556M000101 UG/KG 3000.00 u Benzo(a)anthracene 261 1600 1.88 
556M000101 UG/KG 3000.00 u Benzo( a )pyrene 430 1600 1.88 
556M000101 UG/KG 350.00 ] Chrysene 384 2800 0.13 
556M000101 U~/KG 3000.00 u Dibenz( a,h )anthracene 63.4 260 11.54 

~ 0 J • 111..69l!. ,· ,,, s·~ Z .16:&111 
556M000101 UG/KG 3000.00 u Fluorene 19 540 5.56 
556M000101 UG/KG 3000.00 u Naphthalene 160 2100 1.43 
556M000101 UG/KG 3000.00 u Phenanthrene 240 1500 2.00 

~Md00l'mil!ll1IUGZKG' 690.00 ..rrvtene · 2EiQU• '11ff"27 B!'. 
ERM Quotient Sum 75.88 

556M000101 Mean ERM Quotient 3.04 
556M000101 Mean ERM Quotient without ND 0.06 

• 
28 
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Cooper River 
Sediment Mean ERM Quotient 

SAMPLE ID 

-~Lu:!o~~~· ~· 
ERL • 56M0002Q .. 8J. -"" 

556M000201 MG/KG 0.48 u cadmium (Cd) 1.2 0.05 
556M000201 MG/KG 42.30 Chromium (Cr) 81 0.11 
~-~·"""'"'"'""!ll!lil~Rr··U\'ll? ;.,,~Q.C!Q,Z01#l•l!di rL~~39, · . - ':(f)JJ: 0.14 
556M000201 MG/KG 26.70 Lead (Pb) 0.12 
556M000201 MG/KG 0.10 u Mercury (Hg) 0.14 
556M000201 MG/KG 14.60 J Nickel (Ni) 0.28 
556M000201 MG/KG 0.96 u Silver (Ag) 1 0.26 
556M000201 MG/KG 76.90 Zinc (Zn) 150 0.19 
556M000201 UG/KG 12.00 u 4,4'-DDE 2.2 0.44 
556M000201 UG/KG 12.00 u 4,4'-DDT 1.58 46.1 0.26 
556M000201 UG/KG 720.00 u Total PCBs 22.7 180 4.00 
556M000201 UG/KG 3100.00 u 2-Methylnaphthalene 70 670 4.63 
556M000201 UG/KG 3100.00 u Acenaphthene 16 500 6.20 
556M000201 UG/KG 3100.00 u Acenaphthylene 44 640 4.84 
556M000201 UG/KG 3100.00 u Anthracene 85.3 100 31.00 
556M000201 UG/KG 3100.00 u Benzo( a )anthracene 261 1600 1.94 
556M000201 UG/KG 3100.00 u Benzo( a )pyrene 430 1600 1.94 
556M000201 UG/KG 3100.00 u Chrysene 384 2800 1.11 
556M000201 UG/KG 3100.00 u Dibenz( a, h )anthracene 63.4 260 11.92 
556M000201 UG/ KG 3100.00 u Fluoranthene 600 5100 0.61 
556M000201 UG/KG 3100.00 u Fluorene 19 540 5.74 
556M000201 UG/KG 3100.00 u Naphthalene 160 2100 1.48 
556M000201 UG/KG 3100.00 u Phenanthrene 240 1500 2.07 
556M000201 UG/ KG 3100.00 u Pyrene 665 2600 1.19 

ERM Quotient Sum 80.96 
556M000201 Mean ERM Quotient 3.24 
556M000201 Mean ERM Quotient without ND 0.05 

[$mijgm~1 ·- '"~'~ ~}7 c·' 'Q 

• 556M000301 MG/KG 0.48 u cadmium (Cd) 1.2 9.6 
556M000301 MG/KG 35.60 Chromium (Cr) 81 370 
556M000301 MG/KG 27.70 Copper(Cu) 34 270 
556M000301 MG/KG 22.30 Lead (Pb) 46.7 218 
556M000301 MG/KG 0.10 u Mercury (Hg) 0.15 0.71 
556M000301 MG/KG 11.00 J Nickel (Ni) 20.9 51 .6 0.21 
556M000301 MG/KG 0.95 u Silver(Ag) 1 3.7 0.26 

556M000301 MG/KG 71.80 Zinc (Zn) 150 410 0.18 

556M000301 UG/KG 12.00 u 4,4'-DDE 2.2 27 0.44 

556M000301 UG/KG 12.00 u 4,4'-DDT 1.58 46.1 0.26 

556M000301 UG/KG 720.00 u Total PCBs 22.7 180 4.00 
556M000301 UG/KG 3100.00 u 70 670 4.63 
556M000301 UG/KG 3100.00 u 16 500 6.20 
556M000301 UG KG 3100.00 u 44 640 4.84 

@ ~ 410.00 .J 

i~OO J 

£:~ 1 

556M000301 UG/KG 3100.00 .. U Dibenz(a,h)anthracene 
~-~ -~1 mo~ -;ttt\_,.,~ 

-'-='~"at-- - -- , _ ..,... 

556M000301 UG/KG 3100.00 u Fluorene 5.74 

556M000301 UG/KG 3100.00 u Naphthalene 1.48 

556M000301 UG/KG 3100.00 u Phenanthrene 2.07 

l'SS6M~l I UG!RGEl!l¥1£06l · . ] ~~tl'~;\1 \l!i 
ERM Quotient Sum 50.77 

556M000301 Mean ERM Quotient 2.03 
556M000301 Mean ERM Quotient without ND 0.35 

• 
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• 

• 

• 

SAMPLE ID 

~~~~""""'~~~~_..,;~ 
556M000401 
556M000401 

Cooper River 
Sediment Mean ERM Quotient 

J Cadmium (Cd) 1.2 9.6 0.07 
Chromium (Cr) 81 370 0.06 =-----f®::;"· .... ,,,... ~;,_,,......,.....,...,,._...,..,,..-....... o. 

,,,,_..._.. ___ ~,fill · 0.22 
556M000401 MG/KG 0.09 Mercury (Hg) 0.13 
556M000401 MG/KG 9.00 J Nickel (Ni) 0.17 

~~~Jcib1>ik~.,;g~~G~M~3. 36ooTMJJ!')fY1'.'~ """'hi~~~r({Ag) ~· --...----~·~is·~li>ll .. 69. " i'ilr~!\';h"i'<\U'T." 1:!"1\o.,s;;lO~'il.1'.1'\\~ ~'<oj~-..... ••·------~~-~i.\,,,~J::.~.,~_.f~· - · - ll!~i;; · - :?'~c....f!jc ;zn , ~ W,N,., _,,._ ~~$.#ii\,i .... ' ~..=:~~-""' 
556M000401 UG/KG 5.70 UJ 4,4'-DDE 2.2 27 0.21 
556M000401 UG/KG S.70 UJ 4,4'-DDT 1.58 46.1 0.12 
S56M000401 UG/ KG 337.50 UJ Total PCBs 22.7 180 1.88 

556M000401 
SS6M000401 

S56M000501 
556M000501 
S56M000501 

556M000501 
556M000501 

5.40 
0.29 

=ss=6M:..:.;000= 60""'1,.......__..,,.,,. ~WJ~ .. 
S56M000601 MG/KG 0.30 
SS6M000601 MG/KG 25. 70 
556M000601 MG/KG 25.50 
556M000601 MG/KG 41.40 
556M000601 MG/ KG 0.06 
S56M000601 MG/KG 7.80 
556M000601 MG/KG 0.60 
S56M000601 MG/KG 70.60 
556M000601 UG/KG 5.30 
556M000601 UG/KG 5.30 
556M000601 UG/ KG 315.00 

556M000601 
556M000601 

J 

ERM Quotient Sum 
Mean ERM Quotient 
Mean ERM Quotient without ND 

Arsenic (As) 
Cadmium (Cd) 

8.2 
1.2 

Chromium (Cr.._) ____ ,.. ___ ~ 

U Fluorene 
U Naphthalene 

Phe 
~ 

ERM Quotient Sum 
Mean ERM Quotient 
Mean ERM Quotient without ND 

8~.3 
·261 . 

·;:430 ' 
·384 
63.4 

70 
9.6 
370 

~: ,~210 

4.77 
0.19 
0.10 

0.08 
0.03 
0.10 

' . 4' Arseni..··~1- ~ :...·..____.._..;;...;.....~...,.. ....... ~.;.;...._..._w.iu....-..w""""....:.:i::=-..-..i 
U Cadmium (Cd) 

Chromium (Cr) 
Copper(Cu) 
Lead (Pb) 

U Mercury (Hg) 
J Nickel (Ni) 
U Silver (Ag) 

Zinc (Zn) 
U 4,4'-DDE 
U 4,4'-DDT 
U Total PCBs 

ERM Quotient Sum 
Mean ERM Quotient 
Mean ERM Quotient without ND 

30 

1.2 
81 
34 

46.7 
0.15 
20.9 

1 
150 
2.2 
1.58 
22.7 

9.6 0.03 
370 0.07 
270 0.09 
218 0.19 
0.71 0.08 
51.6 0.15 
3.7 0.16 
410 0.17 
27 0.20 

46.1 0.11 
180 1.75 

3.15 
0.13 
0.03 

---------·---·-------- ·-··-·--·-·-·---·------------- -------------·------------------·--- ·-·-·-·--·----·--------------------------------------·-· -·-·-------- ---------- --------------------------- ------------------- ·- ----------------



• 

• 

• 

Cooper River 
Sediment Mean ERM Quotient 

~~~~§fil9!~~m~~:~~··~~· ~tl.·i~!IR§.tt,~[l!i~~~~tJi.2!.i~~~~~f&~~~~£!::==~~J2~:::::'.ii~~::::::l~~i\t~IRIMIS~·tiTIENT 
556M000701 MG/KG 0.41 U 1.2 9.6 0.04 
556M000701 MG/KG 20.90 81 370 0.06 
556M000701 MG/KG 26.90 34 270 0.10 
556M000701 MG/KG 13.40 46.7 218 0.06 
556M000701 MG/KG 0.09 0.15 0.71 0.13 
556M000701 MG/KG 7.30 J 20.9 51.6 0.14 
556M000701 MG/KG 0.81 U 1 3.7 0.22 
556M000701 MG/KG 55.40 150 410 0.14 
556M000701 UG/KG 10.00 U 2.2 27 0.37 
556M000701 UG/KG 10.00 U 1.58 46.1 0.22 
556M000701 UG/KG 595.00 U 22.7 3.31 
556M000701 UG/KG 2600.00 U 3.88 
~l&QPP':tQ.~~;oo·~-~~J~-~ -.....::=~---~~~. 1.~'lllif~ 
556M000701 UG/KG 2600.00 4.06 

JS1 "'==---"""'-"'- ~---_,1"""2:00 

!S's'" ·L13 
~ ~ 

556M000701 
556M000701 

ERM Quotient Sum 
Mean ERM Quotient 
Mean ERM Quotient without ND 

0.68 
1;38 

1.47 
0.94 

~~~~~mllll·*~··m.ie:lr!l!llJ~·~~·-.~~--~- 0.25 
0.41 U Cadmium (Cd) 9.6 0.04 

0.11 41.10 Chromium (Cr) 81 370 
"'-""",-n~==-...,...~~zr.::---;~...-....... .., .. - ......, .. ,_ CO . ' 1'R1Ei&i)~:.1!!,~J,IY£!!W1!!$j~~~'f~· 

~~~;;Q~J;~~~~_,,....__..,, 

30.90 Lead (Pb) 46.7 218 0.14 
0.09 Mercury (Hg) 0.15 0.71 0.13 

--~;;~~""""""=!iif.•...,...,.,,,..,_,,._.,.....,.,~F .. = .. ··\r 'P'~~ "'"~· .. 4--~'!\:~'jj1$~_,,.,,~-n-:;:'rl"""'· 
!<'"'1j= ...... .._.,.,,,,~ .. --=~[~!-'"' ;.}(· 1 NIH'i_a!W1at ... , ' .... ~ ·2~~""·~1c ..," ..... -~_,,O:.:.A.:.:9:___.-

0.82 U Silver (Ag) 1 3.7 0.22 
132.00 Zinc (Zn) 150 410 0.32 
10.00 UJ 4,4'-DDE 2.2 27 0.37 
10.00 UJ 4,4'-DDT 1.58 46.1 0.22 

630.00 UJ Total PCBs 22.7 180 3.50 
2800.00 U 2-Methylnaphthalene 70 670 4.18 
2800.00 U Acenaphthene 16 500 5.60 
2800.00 U Acenaphthylene 44 640 4.38 

=""==-=-==,,..,.,,,~==-=,,,,.._,,,, ':' .:.:·3 T.,...Aifmmne s ~i!eo·~·--~-. ~1~o.-oo---

Ben~a)9nttiracene. . -\261 , . . "1600 
~a.)pyren~ . ~.: 30 .. . 1~_ 

,~.,,,.~......,,=--~-~~ ...... --~ ..... ....;.--...,.~-~..........;. 28QO . .,___..._...~~~~~ 
Dibenz(a,h)anthracene 63.4 260 

,[fEQ{)§.1~~~§:!:::::~!;.Q[::=:::lfil~~~====:::::r:::::B~~~~. :'lor"__..,_....-ft:;:;::---~ 

556M000801 
556M000801 

2800.00 u 
2800.00 u 
~r-~..,,...-,,...,~,,,,.,....,.,..,,,.._ ___ ,,_ __ ~--

rene 
ERM Quotient Sum 
Mean ERM Quotient 
Mean ERM Quotient without ND 

31 

19 540 
160 2100 

----~,---



Cooper River 
Sediment Mean ERM Quotient 

SAMPLE ID UAL PARAMETER • ~~~1 · m~, ~ ~ 

556M000901 MG/KG 0.49 u Cadmium (Cd) 1.2 0.05 
556M000901 MG/KG 39.30 Chromium (Cr) 81 0.11 
556M000901 MG/KG 25.60 Copper (Cu) 34 0.09 
556M000901 MG/KG 26.30 J Lead (Pb) 46.7 218 0.12 
556M000901 MG/KG 0.10 u Mercury (Hg) 0.15 0.71 0.14 
556M000901 MG/KG 12.20 J Nickel (Ni) 20.9 51.6 0.24 
556M000901 MG/KG 0.99 u Silver (Ag) 1 3.7 0.27 
556M000901 MG/KG 79.60 J Zinc (Zn) 150 410 0.19 
556M000901 UG/KG 12.00 u 4,4'-DDE 2.2 27 0.44 
556M000901 UG/KG 12.00 u 4,4'-DDT 1.58 46.1 0.26 
556M000901 UG/KG 720.00 u Total PCBs 22.7 180 4.00 
556M000901 UG/KG 3100.00 u 2-Methylnaphthalene 70 670 4.63 
556M000901 UG/KG 3100.00 u Acenaphthene 16 500 6.20 

556M000901 UG/KG 3100.00 u Acenaphthylene 44 640 4.84 

556M000901 UG/KG 3100.00 u Anthracene 85.3 100 31.00 
556M000901 UG/KG 3100.00 u Benzo(a)anthracene 261 1600 1.94 

556M000901 UG/KG 3100.00 u Benzo( a )pyrene 430 1600 1.94 

556M000901 UG/KG 3100.00 u Chrysene 384 2800 1.11 

556M000901 UG/KG 3100.00 u Dibenz( a,h )anthracene 63.4 260 11.92 
556M000901 UG/KG 3100.00 u Fluoranthene 600 5100 0.61 

556M000901 UG/KG 3100.00 u Fluorene 19 540 5.74 

556M000901 UG/KG 3100.00 u Naphthalene 160 2100 1.48 

556M000901 UG/KG 3100.00 u Phenanthrene 240 1500 2.07 

556M000901 UG/ KG 470.00 J !j:rene 665 2600 0.18 

ERM Quotient Sum 79.87 
556M000901 Mean ERM Quotient 3.19 
556M000901 Mean ERM Quotient without ND 0.05 

RmoioliiliifiiiZR•laDllll''.til~JTll&llilllllll ~<- ··""""'' ,~ ... :"'''·':':·:·::x, ;,'·dO·. ··~ • . -' ,_ .. -,A':) @;:•_. ~ ..... J#??Y ~-0 ··~~ D··.·.·· . ,· . . .• ~ 
695M000101 MG/KG 0.25 u Cadmium (Cd) 1.2 9.6 0.03 • 695M000101 MG/KG 60.30 Chromium (Cr) 81 370 0.16 

695M000101 MG/KG 9.60 J Copper (Cu) 34 270 0.04 
695M000101 MG/KG 14.80 Lead (Pb) 46.7 218 0.07 

695M000101 MG/KG 0.09 u Mercury (Hg) 0.15 0.71 0.13 

695M000101 MG/KG 17.00 J Nickel (Ni) 20.9 51.6 0.33 

695M000101 MG/KG 0.67 u Silver (Ag) 1 3.7 0.18 

695M000101 MG/KG 64.50 Zinc (Zn) 150 410 0.16 

695M000101 UG/KG 8.95 u 4,4'-DDE 2.2 27 0.33 

695M000101 UG/KG 8.95 u 4,4'-DDT 1.58 46.1 0.19 
695M000101 UG/KG 359.50 u Total PCBs 22.7 180 2.00 

695M000101 UG/KG 890.00 u 2-Methylnaphthalene 70 670 1.33 

695M000101 UG/KG 890.00 u Acenaphthene 16 500 1.78 

695M000101 UG/KG 890.00 u Acenaphthylene 44 640 1.39 

695M000101 UG/KG 890.00 u Anthracene 85.3 100 8.90 

695M000101 UG/KG 890.00 u Benzo( a )anthracene 261 1600 0.56 

695M000101 UG/KG 890.00 u Benzo( a )pyrene 430 1600 0.56 

695M000101 UG/KG 890.00 u Chrysene 384 2800 0.32 

695M000101 UG/KG 890.00 u Dibenz( a,h )anthracene 63.4 260 3.42 

695M000101 UG/KG 890.00 u Fluoranthene 600 5100 0.17 

695M000101 UG/KG 890.00 u Fluorene 19 540 1.65 

695M000101 UG/KG 890.00 u Naphthalene 160 2100 0.42 

695M000101 UG/KG 890.00 u Phenanthrene 240 1500 0.59 
695M000101 UGLKG 890.00 u Pyrene 665 2600 0.34 

ERM Quotient Sum 25.30 
695M000101 Mean ERM Quotient 1.01 
695M000101 Mean ERM Quotient without ND 0.04 
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SAMPLE ID 
(B9SJil@?.Q., 
695M000201 
695M000201 
695M000201 
695M000201 
695M000201 
695M000201 
695M000201 
695M000201 
695M000201 
695M000201 
695M000201 
695M000201 
695M000201 
695M000201 
695M000201 
695M000201 
695M000201 
695M000201 
695M000201 
695M000201 
695M000201 
695M000201 
695M000201 
695M000201 

695M000201 
695M000201 

699M0001El 

699M0001El 
699M0001El 

699M0002El 
699M0002El 

Cooper River 
Sediment Mean ERM Quotient 

UNITS ERM 

-"" t?LG Atsenc '-'o l 

MG/KG u Cadmium (Cd) 1.2 9.6 
MG/KG Chromium (Cr) 81 370 
MG/KG 9.10 J Copper (Cu) 34 270 
MG/KG 13.90 Lead (Pb) 46.7 218 
MG/KG 0.08 u Mercury (Hg) 0.15 0.71 0.11 
MG/KG 17.40 J Nickel (Ni) 20.9 51.6 0.34 
MG/KG 0.66 u Silver (Ag) 1 3.7 0.18 
MG/KG 53.50 Zinc (Zn) 150 410 0.13 
UG/KG 8.21 u 4,4'-DDE . 2.2 27 0.30 
UG/KG 8.21 u 4,4'-DDT 1.58 46.1 0.18 
UG/KG 329.80 u Total PCBs 22.7 180 1.83 
UG/KG 820.00 u 2-Methylnaphthalene 70 670 1.22 
UG/KG 820.00 u Acenaphthene 16 500 1.64 
UG/KG 820.00 u Acenaphthylene 44 640 1.28 
UG/KG 820.00 u Anthracene 85.3 100 8.20 
UG/KG 820.00 u Benzo( a )anthracene 261 1600 0.51 
UG/KG 820.00 u Benzo( a )pyrene 430 1600 0.51 
UG/KG 820.00 u Chrysene 384 2800 0.29 
UG/KG 820.00 u Dibenz( a,h )anthracene 63.4 260 3.15 
UG/KG 820.00 u Fluoranthene 600 5100 0.16 
UG/KG 820.00 u Fluorene 19 S40 1.52 
UG/KG 820.00 u Naphthalene 160 2100 0.39 
UG/KG 820.00 u Phenanthrene 240 1500 0.55 
UG/ KG 820.00 u !:lrene 665 2600 0.32 

ERM Quotient Sum 23.31 
Mean ERM Quotient 0.93 
Mean ERM Quotient without ND 0.04 

ptiLJ<G"tflt'ii&rao11:1111111"':&\llq1[~: - ' ' '~"""- ' . '"" sBllPSCiO--, ;Jll ' '•w ' 

0.17 J 
45.00 
41:116. 
77,so 

0.35 
16.40 
0.37 u 

!l89:lm 

Cadmium (Cd) 1.2 
Chromium (Cr) 81 

'®~~) '34' 
) 46.7 
t!.9) • Q:J~ 

Nickel (Ni) 20.9 
Silver (Ag) 1 

'.· i:Hz4f~\~~so 
ERM Quotient Sum 
Mean ERM Quotient 
Mean ERM Quotient without ND 

ERM Quotient Sum 
Mean ERM Quotient 
Mean ERM Quotient without ND 
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9.6 0.02 
370 0.12 

. 0:15 
~ ,~ 0.36 

· o.~ . 
51.6 0.32 
3.7 0.10 

•if"41D -.i .. ~~ 
2.32 
0.09 
0.09 



• 

• 

• 

Cooper River 
Sediment Mean ERM Quotient 

SAMPLE ID UNITS RESULT V UAL PARAMETER ERL 
r§~~0'®31t~KG 
699M0003E1 MG/KG 0.21 J Cadmium (Cd) 1.2 9.6 0.02 
699M0003E1 MG/KG 48.10 Chromium (Cr) 81 370 0.13 
!6'~9Jl'~GLJ<G'Bltlllitrmllllr~~ltlllllli~~· if 1%<~1~ 
699M0003E1 MG/KG 26.80 Lead (Pb) 46.7 218 0.12 

l99rbfX1~~~1111IEmmlf£'0~3Blla'P'"lmB1m!Jicf!S)9BM._IB"~JlliioY1JQW!llfll~J2111111 
699M0003E1 MG/KG 13.70 Nickel (Ni) 20.9 51.6 0.27 
699M0003El MG/KG 0.60 UJ Silver (Ag) 3.7 0.16 
699M0003El MG/KG 116.00 Zinc (Zn) 150 410 0.28 

ERM Quotient Sum 1.82 
699M0003E1 Mean ERM Quotient 0.07 
699M0003E1 Mean ERM Quotient without ND 0.07 

699M0004E1 0.48 J 1.2 9.6 0.05 

699M0004E1 MG/KG 0.12 Mercury (Hg) 0.15 0.71 0.17 

~tasz~•~~~IHLCi<~tIDJBll~1'2~ ·· rtt4 
699M0004El MG/KG 0.37 J Silver (Ag) 1 . . 3.7 0.10 
~Yf<lRl3Booi;~'BBll'a'.1Zln•n, ..... ..,,.JllBl'.Sli\'llmil'bJRJllll:~ta1Bt~ 

ERM Quotient Sum 7.36 
699M0004El Mean ERM Quotient 0.29 
699M0004El Mean ERM Quotient without ND 0.29 

.z gg'M(jfj'QhE . ~m. ·~~· !'2~9'.··-"1/lil 
699M0007E1 MG/KG 0.22 U Cadmium (Cd) 1.2 9.6 0.02 

699M0007El MG/KG 50.30 . . Chromium (Cr) . ..... . .. . . ······ 81 . 370 . . 0.14 
e11~~GlllEitlJl&l\WllB2ll!i~llflllllllllL_.liE)MM6!"i~B\WCl&\W>a ... 
699M0007El MG/KG 26.20 Lead (Pb) 46.7 218 0.12 
699M0007El MG/KG 0.15 Mercury (Hg) 0.15 0.71 0.21 
699M0007El MG/KG 15.70 J Nickel (Ni) 20.9 51.6 0.30 
699M0007El MG/KG 0.74 U Silver (Ag) 1 3.7 0.20 
699M0007El MG/KG 98.80 Zinc (Zn) 150 410 0.24 

ERM Quotient Sum 1.71 
699M0007El Mean ERM Quotient 0.07 
699M0007El Mean ERM Quotient without ND 0.06 

699M0009El MG/KG 1.86 Arsenic (As) 8.2 70 O.Q3 

699M0009El MG/KG 0.22 U Cadmium (Cd) 1.2 9.6 0.02 
699M0009E1 MG/KG 51.10 Chromium (Cr) 81 370 0.14 
699M0009El MG/KG 25.80 Copper (Cu) 34 270 0.10 

46.7 218 0.11 
;U!ll'5 !()~ .a .. 
20.9 51.6 0.30 

699M0009El MG/KG 24.40 Lead (Pb) 

l6:d0009.'.E3.91WGt~IUj-l,,~Jrf[QIPl• ... llJllllJlllll.l!fmllllll····~~--
699M0009El MG/KG 15.70 J Nickel (Ni) 
699M0009El MG/KG 0.74 UJ Silver (Ag) 1 3.7 0.20 
699M0009El MG/KG 81.20 Zinc (Zn) 150 410 0.20 

ERM Quotient Sum 1.53 
699M0009El Mean ERM Quotient 0.06 
699M0009El Mean ERM Quotient without ND 0.05 
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Cooper River 
Sediment Mean ERM Quotient 

• DMAM000901 MG/KG 0.08 u Cadmium (Cd) 1.2 
DMAM000901 MG/KG 39.20 Chromium (Cr) 81 0.11 
DMAM000901 MG/KG 21.90 Copper (Cu) 34 0.08 
DMAM000901 MG/KG 18.50 Lead (Pb) 46.7 218 0.08 
DMAM000901 MG/ KG 0.21 u Mercury (Hg) 0.15 0.71 0.30 
DMAM000901 MG/KG 11.80 Nickel (Ni) 20.9 51.6 0.23 
DMAM000901 MG/ KG 0.11 UJ Silver (Ag) 1 3.7 0.03 
DMAM000901 MG/KG 67.50 J Zinc (Zn) 150 410 0.16 
DMAM000901 UG/KG 36.00 u 4,4'-DDE 2.2 27 1.33 
DMAM000901 UG/KG 36.00 u 4,4'-DDT 1.58 46.1 0.78 
DMAM000901 UG/KG 735.00 u Total PCBs 22.7 180 4.08 
DMAM000901 UG/KG 1700.00 u 2-Methylnaphthalene 70 670 2.54 
DMAM000901 UG/KG 1400.00 u Acenaphthene 16 500 2.80 
DMAM000901 UG/KG 1400.00 u Acenaphthylene 44 640 2.19 
DMAM000901 UG/KG 1500.00 u Anthracene 85.3 100 15.00 
DMAM000901 UG/KG 1400.00 u Benzo( a )anthracene 261 1600 0.88 
DMAM000901 UG/KG 1400.00 u Benzo( a )pyrene 430 1600 0.88 
DMAM000901 UG/ KG 1100.00 u Chrysene 384 2800 0.39 
DMAM000901 UG/KG 890.00 u Dibenz( a,h )anthracene 63.4 260 3.42 
DMAM000901 UG/KG 1900.00 u Fluoranthene 600 5100 0.37 
DMAM000901 UG/ KG 1400.00 u Fluorene 19 540 2.59 
DMAM000901 UG/KG 1400.00 u Naphthalene 160 2100 0.67 
DMAM000901 UG/KG 1300.00 u Phenanthrene 240 1500 0.87 
DMAM000901 UG/ KG 79.00 J Pyrene 665 2600 0.03 

ERM Quotient Sum 39.97 
DMAM000901 Mean ERM Quotient 1.60 
DMAM000901 Mean ERM Quotient without ND 0.03 

502M000501 mg/kg 5.10 J Arsenic (As) 8.2 70 0.07 

• 502M000501 mg/ kg 0.67 UJ Cadmium (Cd) 1.2 9.6 0.07 
S02M000501 mg/ kg 6.60 Chromium (Cr) 81 370 0.02 

S02M000501 mg/ kg 3.30 u Copper (Cu) 34 270 O.Ql 
502M000501 mg/ kg 3.70 Lead (Pb) 46.7 218 0.02 
S02M000501 mg/ kg 0.01 u Mercury (Hg) 0.15 0.71 0.01 
S02M000501 mg/kg 5.30 UJ Nickel (Ni) 20.9 51.6 0.10 
502M000501 mg/ kg 1.30 UJ Silver (Ag) 1 3 .7 0.35 
S02M000501 mg/ kg 5.80 Zinc (Zn) 150 410 0.01 

ERM Quotient Sum 0.67 

S02MOOOS01 Mean ERM Quotient 0.03 

S02M000501 Mean ERM Quotient without ND 0.00 

S02M000601 mg/ kg 2.00 J Arsenic (As) 8.2 70 0.03 

S02M000601 mg/ kg 0.68 UJ Cadmium (Cd) 1.2 9 .6 0.07 

S02M000601 mg/ kg 4.20 Chromium (Cr) 81 370 0.01 
S02M000601 mg/kg 14.00 Copper (Cu) 34 270 0.05 
S02M000601 mg/ kg 14.00 Lead (Pb) 46.7 218 0.06 
S02M000601 mg/ kg 0.01 u Mercury (Hg) 0.15 0.71 0.01 

S02M000601 mg/kg 5.50 UJ Nickel (Ni) 20.9 51.6 0.11 
S02M000601 mg/ kg 1.40 UJ Silver (Ag) 1 3.7 0.38 
S02M000601 mg/ kg 14.00 Zinc (Zn) 150 410 0.03 

ERM Quotient Sum 0.76 
S02M000601 Mean ERM Quotient 0.03 

S02M000601 Mean ERM Quotient without ND O.Ql 

• 
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Cooper River 
Sediment Mean ERM Quotient 

SAMPLE ID UNITS RESULT VQUAL PARAMETER ERL ERM ERM QUOTIENT 

• S02M000701 mg/kg 1.30 UJ Arsenic (As) 8.2 70 0.02 
S02M000701 mg/kg 0.63 UJ Cadmium (Cd) 1.2 9.6 0.07 
S02M000701 mg/kg 5.40 Chromium (Cr) 81 370 0.01 
502M000701 mg/kg 4.10 Copper (Cu) 34 270 0.02 
l§!Jlf~~ or ,. . · z1~rr1~~~:00 --~- I1~1l Pb· M'"'"- !;~J'IJLm@I ! ] ,,mg·~ ~m ··~~,.0 ...... .l !/l ..... 
S02M000701 mg/kg 0.01 u Mercury (Hg) 0.15 0.71 0.01 
S02M000701 mg/kg 5.10 UJ Nickel (Ni) 20.9 51.6 0.10 
S02M000701 mg/kg 1.30 UJ Silver (Ag) 1 3.7 0.35 
S02M000701 mg/kg 17.00 Zinc (Zn ) 150 410 0.04 

ERM Quotient Sum 0.84 
S02M000701 Mean ERM Quotient 0.03 
S02M000701 Mean ERM Quotient without ND 0.01 

S02M000801 mg/kg 1.30 UJ Arsenic (As) 8.2 70 0.02 
S02M000801 mg/kg 0.66 UJ Cadmium (Cd) 1.2 9.6 0.07 
S02M000801 mg/kg 2.20 Chromium (Cr) 81 370 0.01 
S02M000801 mg/kg 3.40 Copper(Cu) 34 270 0.01 
S02M000801 mg/kg 6.40 Lead (Pb) 46.7 218 0.03 
S02M000801 mg/kg 0.01 u Mercury (Hg) 0.15 0.71 0.01 
S02M000801 mg/kg 5.30 UJ Nickel (Ni) 20.9 51.6 0.10 
S02M000801 mg/kg 1.30 UJ Silver (Ag) 1 3.7 0.35 
S02M000801 mg/kg 7.50 Zinc (Zn ) 150 410 0.02 

ERM Quotient Sum 0.62 
S02M000801 Mean ERM Quotient 0.02 
S02M000801 Mean ERM Quotient without ND 0.00 

S02M000901 mg/kg 1.20 UJ Arsenic (As) 8.2 70 0.02 
S02M000901 mg/kg 0.62 UJ Cadmium (Cd) 1.2 9.6 0.06 
S02M000901 mg/kg 2.30 Chromium (Cr) 81 370 0.01 
S02M000901 mg/kg 5.90 Copper(Cu) 34 270 0.02 
S02M000901 mg/kg 6.20 Lead (Pb) 46.7 218 0.03 • S02M000901 mg/kg 0.01 u Mercury (Hg) 0.15 0.71 0.01 
S02M000901 mg/kg 5.00 UJ Nickel (Ni) 20.9 51.6 0.10 
S02M000901 mg/kg 1.20 UJ Silver (Ag) 1 3.7 0.32 
S02M000901 me/kg 15.00 Zinc (Zn ) 150 410 0.04 

ERM Quotient Sum 0.61 
S02M000901 Mean ERM Quotient 0.02 
S02M000901 Mean ERM Quotient without ND 0.00 
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Cooper River 
Sediment Mean ERM Quotient 

SAMPLE ID UNITS RESULT VQUAL PARAMETER ERL ERM ERM QUOTIENT • S02M001001 mg/kg 2.70 UJ Arsenic (As) 8.2 70 0.04 
S02M001001 mg/kg 0.69 UJ Cadmium (Cd) 1.2 9.6 0.07 
S02M001001 mg/kg 5.60 Chromium (Cr) 81 370 0.02 
S02M001001 mg/kg 4.20 Copper (Cu) 34 270 0.02 
S02M001001 mg/kg 7.90 Lead (Pb) 46.7 218 0.04 
S02M001001 mg/kg 0.01 u Mercury (Hg) 0.15 0.71 0.01 
S02M001001 mg/kg 5.60 UJ Nickel (Ni) 20.9 51.6 0.11 
S02M001001 mg/kg 1.40 UJ Silver (Ag) 1 3.7 0.38 
S02M001001 mg/kg 21.00 Zinc {Zn) 150 410 0.05 

ERM Quotient Sum 0.73 
S02M001001 Mean ERM Quotient 0.03 
S02M001001 Mean ERM Quotient without ND 0.01 

S02M001101 mg/kg 4.70 J Arsenic (As) 8.2 70 0.07 
S02M001101 mg/kg 1.30 UJ Cadmium (Cd) 1.2 9.6 0.14 
S02M001101 mg/kg 15.00 Chromium (Cr) · 81 370 0.04 
S02M001101 mg/kg 22.00 Copper (Cu) 34 270 0.08 
S02M001101 mg/kg 17.00 Lead (Pb) 46.7 218 0.08 
S02M001101 mg/kg 0.04 Mercury (Hg) 0.15 0.71 0.06 
S02M001101 mg/kg 10.00 UJ Nickel (Ni) 20.9 51.6 0.19 
S02M001101 mg/kg 2.60 UJ Silver (Ag) 1 3.7 0.70 
S02M001101 mg/kg 37.00 

~/ 
Zinc {Zn ) 150 410 0.09 
ERM Quotient Sum 1.45 

S02M001101 Mean ERM Quotient 0.06 
S02M001101 Mean ERM Quotient without ND 0.02 

Notes: 
ERL = Effects Range-Low 
ERM = Effects Range-Median 
J = Estimated Number 

• ND = Not Detected 
u = Sample Quantitation Limit 
VQUAL = Validation Qualifier 
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CH2MHILL TECHNICAL MEMORANDA

I.1 ZONE J TECHNICAL MEMORANDUM: EVALUATION OF POTENTIAL
FOR CONTAMINANT RUNOFF FROM VARIOUS SWMUs AND AOCs
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ZONE J TECHNICAL MEMORANDUM: EVALUATION OF POTENTIAL FOR
CONTAMINANT RUNOFF FROM VARIOUS SWMUs AND AOCs VIA SHEET FLOW

RUNOFF, CHARLESTON NAVAL COMPLEX
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1 TECHNICAL MEMORANDUM CH2MHILL 
2 

3 Evaluation of Potential for Contaminant Runoff from 
4 Various SWMUs and AOCs Via Sheet Flow Runoff, 
s Charleston Naval Complex 

PREPARED FOR: 

PREPARED BY: 

DATE: 

6 

CNCBCT 

Dean Williamson/CH2M-Jones 
Sam Naik/CH2M-Jones 

November3,2003 

7 Background and Purpose 
8 The Charleston Naval Complex (CNC) Base Realignment and Closure Act (BRAC) Cleanup 

9 Team (BCT) is evaluating potential impacts to the water bodies in the vicinity of the CNC 

10 that may have been or are being caused by historical Navy-related operations at the CNC. 

11 Three water bodies adjacent to the CNC (Noisette Creek, Shipyard Creek, and the Cooper 

12 River) have been designated as Zone J for the purpose of the Resource Conservation and 

13 Recover Act (RCRA) Facility Investigation (RF!). The Navy /EnSafe Inc. (EnSafe) team is 

14 leading the overall Zone J RFI effort. 

15 

16 As part of the overall Zone J evaluation strategy, the Navy proposed to assess three 

17 potential migration scenarios through which a contaminant released from an upland site 

18 (solid waste management unit [SWMU] or area of concern [AOC]) at the CNC could migrate 

19 to Zone J. These three scenarios are as follows: 

20 

21 • Scenario 1: Transport to Zone J via a stormwater drainage pipeline. 

22 • Scenario 2: Overland transport to Zone J via sheet flow (surface water runoff). 

23 • Scenario 3: Transport to Zone J via groundwater-to-surface water discharge. 

24 CH2M-Jones is providing support to the Navy /EnSafe team in their evaluation of Scenarios 

25 2 and 3. This memorandum addresses Scenario 2: Overland transport to Zone J via sheet 

26 flow. This scenario applies to those portions of the CNC that are not served by the 

27 stormwater sewer system and contain SWMUs or AOCs . 

28 
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EVALUATION OF POTENTIAL FOR CONTAMINANT RUNOFF FROM VARIOUS SWMUS AND AOCS VIA SHEET FLOW RUNOFF, CHARLESTON NAVAL COMPLEX 

1 The Navy /EnSafe team identified seven areas at the CNC to which Scenario 2 applies . 

2 Figure 1 shows the location of these areas. 

3 

4 This memorandum screens and evaluates surface soil samples in each of these seven areas 

5 to assess whether any chemicals i.ri. surface soil present an unacceptable risk to ecological 

6 receptors in the Zone J water bodies due to the potential migration via the Scenario 2 

7 pathway (sheet flow runoff). The overall approach used for this screening is presented first, 

8 followed by an evaluation of each of the seven areas. 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

Tiered and Step-wise Evaluation Approach 
No guidance is available for evaluating potential ecological impacts to water bodies from 

migration of surface soil via the sheet flow pathway. The existing guidance documents do 

not specify a methodology for evaluating the Scenario 2 pathway, other than qualitative 

discussions. CH2M-Jones developed a tiered evaluation process for this assessment by using 

a modified ecological risk assessment type of approach adapted to the Scenario 2 pathway. 

The first tier involves a two-step screening approach that compares analytical results of 

surface soil samples directly to sediment screening values and background or reference 

concentrations. Chemicals of potential concern (COPCs) that are retained after this initial 

screening step are considered further in the second tier evaluation. The second tier 

evaluation includes consideration of fate and transport factors and other aspects that 

influence whether surface soil could migrate via sheet flow so that potential impacts to the 

Zone J water bodies could occur. These evaluation processes are described in more detail in 

the following sections. 

This evaluation process is considered conservative for several reasons. First, the surface soil 

is relatively stable at the site; no evidence of widespread and excessive surface soil erosion 

due to the Scenario 2 pathway has been observed at the areas of interest at the CNC. 

Secondly, soil particulates in surface water runoff tend to mix and dilute during migration 

and upon entry into surface water bodies, so the concentrations reaching the water bodies 

are expected to be lower than those measured in surface soil. In addition, significant 

sediment mixing within the water bodies, due to tidal forces and other factors such as 

dredging and the influx of sediments from other sources, provide for further attenuation 

and mixing of the sediments within the Zone J water bodies. 

ZONEJSHEETFLOWRUNOFFTMREVO.DOC 2 
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1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

EVALUATION OF POTENTIAL FOR CONTAMINANT RUNOFF FROM VARIOUS SWMUS AND AOCS VIA SHEET FLOW RUNOFF, CHARLESTON NAV Al COMPLEX 

First Tier Evaluation - COPC Screening Process 

Step 1 Screening 
In Step 1 of the screening process, all analytical results for each surface soil sample within 

the areas of interest were compared to the U.S. Environmental Protection Agency (EPA} 

Region IV Sediment Screening Values (SSVs) and previously established CNC surface soil 

background or reference concentrations. Chemicals that exceeded either the SSV or 

background/reference concentrations were retained as COPCs. Chemicals that did not have 

an SSV were also retained as COPCs. Essential nutrients such as calcium, magnesium, 

potassium and sodium, which do not have screening criteria, were not included in the 

evaluation. Attachment A presents summary tables for this first screening step. Table A-1 in 
t 

Attachment A contains all data for the samples and the screening values used. Table A-2 in 

Attachment A summarizes only the exceedances noted in Table A-1. 

13 Step 2 Screening 
14 In Step 2 of the screening process, average site concentrations of chemicals and secondary 

15 ecological screening values from sources typically recommended by EPA Region IV were 

16 considered. Specific sources for secondary screening values are specified in the footnotes of 

17 the tables in this memorandum. The sources include the consensus-based probable effect 

18 concentrations (PECs) (MacDonald et al., 2000b) and probable effects levels (PELs) 

19 presented by the Florida Department of Environmental Protection (FDEP). Effects range 

20 median (ERMs) were also considered (Long and Morgan 1990; Long et al. 1995). The final 

21 reference considered was the Dutch sediment screening values (MHSPE, 2000). 

22 Hazard quotients (HQs) were calculated for each chemical, based on maximum and average 

23 concentrations. Four types of HQs were calculated to provide a range of comparisons to 

24 screening values. The HQs were based on maximum and average site detections compared 

25 to the primary and secondary screening values. The four HQs were calculated as follows: 

26 • Primary Max. HQ= Maximum Concentration/Primary Screening Value (SSV) 

27 • Primary Ave. HQ =Arithmetic Mean Concentration/Primary Screening Value (SSV) 

28 • Secondary Max. HQ= Maximum Concentration/Secondary Screening Value 

29 • Secondary Ave. HQ= Arithmetic Mean Concentration/Secondary Screening Value 

30 

31 An arithmetic average was calculated using all sample data for the particular area, 

32 specifically, the detected concentrations and one-half the detection limit for non-detects. If 
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• 1 the site average concentrations were equal to or less than the background or reference 

2 concentrations, the chemical was not retained as a COPC. If the resulting HQs were equal to 

3 or less than one, then the constituent was eliminated as a COPC. If an HQ was greater than 

4 one for a given constituent or if the concentrations exceeded background or reference 

5 concentrations, the COPCs were further assessed in the second tier evaluation. 

6 

7 Second Tier Evaluation - Fate and Transport Considerations 

8 General Fate and Transport Concepts For Scenario 2 
9 The pathway of concern for Scenario 2 is sheet flow runoff from SWMUs and AOCs that 

10 enters one of the Zone J water bodies. This runoff is considered a potential migration 

11 pathway for contamination primarily because of the potential for runoff to contain 

12 suspended solids derived from contaminated soil. The degree to which contaminated 

13 surface soil can become entrained in the sheet flow runoff and reach the Zone J water bodies 

14 must be accounted for, to some degree, in the evaluation of whether any surface soil 

15 chemicals of concern (COCs) exist for this pathway. 

• 
16 The degree to which surface soil can be eroded and contribute to the runoff pathway at a 

17 particular location is dependent on a variety of site-specific factors, including topography, 

18 soil type, climatological factors, and the nature of the surface cover present (such as 

19 pavement or vegetation). A complete discussion of these factors is beyond the scope of this 

20 memorandum; however, a few relevant points regarding some of these factors are presented 

21 below. 

22 The presence of pavement over contaminated soil obviously reduces the potential for runoff 

23 to cause migration of contaminated soil. Vegetative cover also provides a significant 

24 stabilizing force that resists runoff erosional forces and reduces the amount of soil 

25 transported offsite in runoff. Even in areas where no vegetative cover is present, soil 

26 particulates may not be readily detached from the bulk soil matrix. The rainfall impact 

27 intensity or surface water velocity must be great enough to detach individual soil particles 

28 from the bulk soil. Forces resisting particle detachment are related to factors such as grain 

29 size, the angle of friction with surrounding grains, and the cohesive forces with which each 

30 grain adheres to the soil mass . 

• 
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Climatological factors and precipitation patterns are also important in determinlng the 

degree to which surface soil contributes sediment to runoff. Not all rainfall events release 

sufficient precipitation to cause surface runoff. A significant portion of total precipitation 

does not become runoff; most precipitation is returned to the atmosphere via evaporation or 

evapotranspiration and some infiltrates into groundwater. Typically for unpaved areas, 

surface water runoff is expected to be on the order of 10 to 20 percent of total precipitation. 

Areas with flat topography or more permeable soils are in the low end of this range. For the 

Charleston area, which receives approximately 51 inches of rainfall per year, surface water 

runoff from unpaved areas at the CNC would be on the order of 5 to 10 inches per year, 

likely nearer the low end of this range due to its flat topography. 

When a storm event provides adequate rainfall to cause surface runoff, suspended soil 

particles that are mobilized into the runoff are also subject to sedimentation forces. Some of 

the suspended soil particles may re-deposit in the soil prior to migrating offsite. 

Because of these various factors that minimize the entrainment of surface soil particles into 

stormwater runoff, it is possible to have concentrations of chemicals in surface soil greater 

than SSV s without the surface soil posing a threat to Zone J ecological receptors. 

The second tier evaluation of COPCs that were retained in the first tier screening considers 

factors that assess the degree to which surface soil at a particular surface soil location would 

likely contribute to the Scenario 2 pathway. These factors include the following: 

• Type of surface cover present (i.e., pavement, vegetation); 

• General topography; 

• Magnitude of screening criteria exceedance; 

• Frequency of detection; 

• Geospatial distribution of contaminants and proximity to surface water bodies; and 

• Relative potential contribution of sediment from .the AOC compared to the overall 
sediment loads discharged into the water bodies from other sources. 

This last factor, relative contribution of sediment from the site, is an important consideration 

since the sediments in surface runoff entering the Zone J water bodies become well mixed 

and dispersed by a variety of forces after entering the water bodies. Tidal currents, in 
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1 particular, redistribute sediments both during the discharge of runoff and during 

2 subsequent tidal cycles. 

3 EnSafe presented the following information at a recent BCT meeting regarding the 

4 approximate sediment loads entering the various Zone J water bodies from various sources 

5 within the watersheds: 

6 • Cooper River- 700,000 lb/yr (288 cubic yards) 

7 • Noisette Creek- 890,000 lb/yr (366 cubic yards) 

8 • Shipyard Creek - 580,000 lb I yr (239 cubic yards) 

9 

10 Because of the small size of the areas to which Scenario 2 applies in relation to the Zone J 
11 water body water sheds, the relative amount of sediment contributed in runoff from these 

12 sites is small. Where appropriate, order-of-magnitude estimates of the amount of sediment 

13 potentially present in the runoff from specific areas of interest can be developed, which can 

14 be compared to the overall sediment load from other sources or in the area to gauge the 

15 general degree of relative contribution of the area of interest . 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

Site by Site COPC Screening and Evaluation 

Area 1 - SWMUs 1 and 2 Area, Zone A 
Figure 2 shows the drainage area and the surface soil sample locations evaluated in the 

vicinity of SWMUs 1 and 2 for Scenario 2. Runoff from this area drains eastward into the 

Cooper River. 

Site Status 

Located in the northeast corner of Zone A, SWMU 2 consists of a former salvage bin and 

adjacent paved surface at the former Defense Reutilization Marketing Office (DRMO). The 

area was formerly used to store recovered lead from lead-acid submarine batteries from the 

mid-1960s until 1984. SWMU 1 is located completely within the SWMU 2 boundary, and the 

two sites have been investigated together. 

SMWUs 1 and 2 have been the focus of several !Ms, in which lead-impacted soil was 

excavated and removed from the site for offsite disposal. The site was remediated to a 
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1 condition appropriate for unrestricted land use and has been granted No Further Action 

2 (NF A) status. No soil COCs are identified for this area based on human exposure concerns. 

3 Tier 1 Screening of Surface Soil Samples 

4 The surface soil samples were previously analyzed for volatile organic compounds (VOCs}, 

5 semivolatile organic compounds (SVOCs}, metals, pesticides, polychlorinated biphenyls 

6 (PCBs) and cyanide during the RFI. Based on exceedances of the SSV and/or the Zone A 

7 maximum. background concentration (as shown in Table A-1 in Attachment A}, 13 metals 

8 were retained as COPCs and carried to Step 2. 

9 Table 1 presents the results of the Step 2 screening. Aluminum., barium, beryllium, iron, 

10 manganese, selenium and vanadium. do not have primary screening values (Region IV 

11 SSVs). Additionally, beryllium, iron, selenium. and vanadium. do not have secondary 

12 screening values. Therefore, the respective HQs were not be calculated for these chemicals. 

13 Exceedances of the Primary HO of 1.0: Among those chemicals with a primary screening 

14 value, the primary maximum HQ of 1.0 is exceeded for cadmium, copper, lead, nickel and 

15 zinc. Among these chemicals, the primary average HQ of 1.0 is not exceeded for cadmium, 

16 nickel and zinc, indicating that the average concentrations for these chemicals is below the 

17 primary screening values. These chemicals are therefore not considered COPCs. 

18 Chromium. did not exceed the primary maximum HQ of 1.0, and is not considered a COPC. 

19 Exceedances of the Secondary HQ of 1.0: Chemicals exceeding the primary maximum and 

20 average HQs of 1.0 are copper and lead. The secondary maximum HQs for these chemicals 

21 calculated using the secondary screening values also exceed 1.0. However, the secondary 

22 average HQs for these chemicals do not exceed 1.0, indicating that the overall contribution 

23 to offsite sediments will not be above the secondary screening values. 

24 Exceedances of the Background: Although the maximum concentrations of all the chemicals 

25 for this area exceed the respective maximum. Zone A background concentration, none of the 

26 average concentrations exceed the respective maximum Zone A background concentrations, 

27 indicating that the detected chemical concentrations are similar to background conditions 

28 and pose no more ecological risk than the background soils in this area of CNC. 

29 Conclusions for Area 1 
30 Based on the above observations, no COPCs are identified for this area after the Tier 1 

31 screening. A Tier 2 evaluation was not required . 
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Area 2 - SWMU 42, Zone A 
Figure 3 shows the drainage area and the surface soil sample locations evaluated at SWMU 

42. Runoff flows towards the southwestern portion of this area and discharges into Noisette 

Creek. 

Site Status 
SWMU 42, a former asphalt plant, is located in the southwest comer of Zone A. The plant 

operated from 1947 until 1962 and has since been demolished. An IM was implemented at 

SW~ 42 to remove arsenic- and benzo(a)pyrene equivalent (BEQ)-contaminated soils to 

levels that would allow the site to be classified for unrestricted (residential) land use. 

Following completion of this IM and submittal of various RCRA documents, the site has 

been granted NFA status. No soil COCs are identified for this site based on human exposure 

concerns. 

Tier 1 Screening of Surface Soil Samples 
Surface soil samples were analyzed for VOCs, SVOCs, metals, herbicides, pesticides, PCBs 

and cyanide during the RFI. Among samples included in this evaluation, metals and SVOCs 

were retained as COPCs based on exceedances of either the SSV, the Zone A maximum 

background concentration for inorganics; or the CNC base-wide background reference 

concentrations for polycyclic aromatic hydrocarbons (PAHs) (as shown in Table A-1 in 

Attachment A). Based on this screening, 10 metals and 10 P AHs were retained as COPCs 

for further evaluation. 

lnorganics Evaluation 
Table 2 shows the COPCs retained after Step 1 and the comparison with screening values. 

Barium, beryllium, manganese, selenium and vanadium. do not have primary screening 

values. Additionally, beryllium, selenium, and vanadium do not have secondary screening 

values. Therefore, the respective HQs were not calculated for these chemicals. 

Exceedances of the Primary HO of 1.0: Among those chemicals with a primary screening 

value, the primary maximum HQ of 1.0 is exceeded for arsenic, copper, lead, mercury and 

zinc. Among these chemicals, the primary average HQ of 1.0 is not exceeded for zinc, 

indicating that the average concentrations for zinc are below the primary screening values. 

Therefore, zinc is not considered a COPC. 

Exceedances of the Secondary HQ of 1.0: Chemicals exceeding the primary maximum and 

average HQs of 1.0 are arsenic, copper, lead and mercury. Among these, arsenic and lead 

exceed the secondary maximum HQ of 1.0. However, the secondary average HQs for these 
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• 1 chemicals do not exceed 1.0, indicating that the average concentrations of these chemicals do 

2 not exceed the secondary screening values. 

3 Exceedances of the Background: The maximum concentrations of all the inorganic 

4 chemicals, except selenium, exceed the respective maximum Zone A background 

5 concentration. However, the average concentration only for lead exceeds the maximum 

6 Zone A background concentration, indicating that, with the exception of lead, the detected 

7 inorganic chemical concentrations are similar to background conditions and pose no more 

8 ecological risk than the background soils in this area of CNC. The secondary average HQ 

9 for lead does not exceed 1.0. Therefore, lead is not considered a COPC. 

10 No inorganic chemicals have been identified as COPCs in this area based on the Tier 1 

11 screening. A Tier 2 evaluation was not required for inorganic chemicals. 

12 Organics Evaluation 
13 Among the 10 organics identified as COPCs, benzo(b )fluoranthene, benzo(k)fluoranthene 

14 and indeno(l,2,3-c,d)pyrene do not have primary or secondary screening values. Therefore, 

15 the respective HQs were not calculated for these chemicals and their concentrations were 

16 compared with the background concentrations. 

• 17 Exceedances of the Primary HO of 1.0: Among those chemicals with a primary screening 

18 value, the primary maximum HQ of 1.0 is exceeded for benzo(a)anthracene, 

19 benzo(a)pyrene, benzo(b )fluoranthene, chrysene, dibenz(a,h)anthracene, fluoranthene, 

20 phenanthrene, and pyrene. Among these chemicals, the primary average HQ of 1.0 is not 

21 exceeded for dibenz(a,h)anthracene, indicating that the average concentrations for 

22 dibenz(a,h)anthracene are below the primary screening values. Therefore, 

23 dibenz(a,h)anthracene is not considered a COPC. 

24 Exceedances of the Secondary HQ of 1.0: Chemicals exceeding the primary maximum 

25 and/ or average HQs of 1.0 are benzo(a)anthracene, benzo(a)pyrene, chrysene, 

26 dibenz(a,h)anthracene, fluoranthene, phenanthrene and pyrene. Among these, 

27 fluoranthene, phenanthrene and pyrene exceed the secondary maximum HQ of 1.0. 

28 However, the secondary average HQs for these chemicals do not exceed 1.0, indicating that 

29 the average concentrations of these chemicals do not exceed the secondary screening values. 

30 Exceedances of the Background: For P AHs at CNC, the CNC BCT has agreed to use a value 

31 of 2 times the arithmetic mean for P AH concentrations from the base-wide grid samples. 

32 The arithmetic mean concentration calculations for these P AHs include non-detects at hall 

• 33 the detection limit. The maxim.um concentrations of all the organic chemicals except 

ZONEJSHEETFLOWRUNOFFTMREVO.DOC 9 



EVALUATION OF POTENTIAL FOR CONTAMINANT RUNOFF FROM VARIOUS SWMUS AND AOCS VIA SHEET FLOW RUNOFF, CHARLESTON NAVAL COMPLEX 

• 1 dibenz(a,h)anthracene exceed the respective maximum CNC sitewide reference 

2 concentration for P AHs. However, the average concentrations only for 

3 benzo(b )fluoranthene and fluoranthene exceed the CNC sitewide reference concentration 

4 for P AHs indicating that with the exception of these two chemicals, the other detected 

5 organic chemical concentrations are similar to background conditions, and pose no more 

6 ecological risk than the background soils in this area of CNC. Of these two chemicals, the 

7 secondary average HQ for fluoranthene does not exceed 1.0. Therefore, it is not considered 

8 aCOPC. 

9 Based on the Tier 1 screening, only benzo(b )fluoranthene is identified as a COPC. 

10 Tier 2 Fate and Transport Evaluation 
11 The average concentration for benzo(b )fluoranthene of 0.703 mg/kg is only slightly higher 

12 than the CNC base-wide reference concentration of 0.608 mg/kg. This average includes an 

13 elevated detection of 3.4 mg/kg of benzo(b )fluoranthene at A042SB010, which is 

14 approximately 45 feet from Noisette Creek but is approximately 110 feet from the location at 

15 which runoff discharges into the creek. The average calculation without this result included 

16 is 0.37 mg/kg, below the CNC base-wide reference concentration of 0.608 mg/kg. 

• 17 The topography of the site where boring A042SB010 was installed is relatively flat. This 

18 sample location is located along the unpaved roadway that enters the southern portion of 

19 this site. 

20 An area south of this boring location was excavated as part of an IM conducted by the 

21 Navy /CH2M-Jones team during 2001. The BEQ exposure concentration for this area was 

22 included in the Corrective Measures Study Work Plan/Interim Measure Completion Report for 

23 SWMU 42/AOC 505, Zone A (CH2M-Jones, 2002; see Figure 7-5) and was 1.287 mg/kg, 

24 which is below the CNC base-wide BEQ reference concentration for stirface soil of 1.304 

25 mg/kg. 

26 Two surface soil samples (A042SB019 and A042SB043) are located downgradient of sample 

27 A042SB010, along the surface water runoff flowpath towards Noisette Creek. 

28 Concentrations of benzo(b )fluoranthene in these two samples are 0.25 J and 0.37 U mg/kg, 

29 respectively, indicating thatbenzo(b)fluoranthene is not migrating in this area towards the 

30 creek via surface water runoff. Thus the elevated detection of benzo(b )fluoranthene is 

31 limited to a single sample location and is not migrating. 

• 32 Based on these observations and discussion, benzo(b )fluoranthene is not considered a 

33 COPC at this site. 
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Conclusions for Area 2 
Based on the above observations, no COPCs are identified for this area. 

Area 3 - SWMUs 21 and 54, Zone E 
Figure 4 shows the drainage area and the surface soil sample locations evaluated in the 

vicinity of SWMUs 21 and 54. Runoff in this area flows into the Cooper River. 

Site Status 
SWMU 21, the Old Paint Storage Area, consists of a 20-foot by 180-foot concrete pad 

constructed in 1942 for welding operations. Beginning in 1973, the slab was used for storage 

of containerized paint wastes from ship repair and overhaul operations. 

SWMU 54, the Former Abrasive Blasting Area, consists of the unpaved area around SWMU 

21. The site was used for abrasive blasting of ship components and hull sections. Ship 

components, including anchor chains, were also painted in this area. SWMU 21 is located 

completely within the boundary of SWMU 54. 

The RFI surface soil samples were analyzed for VOCs, SVOCs, metals, herbicides, 

pesticides, PCBs and cyanide. Several IMs have been performed at the site to remove blast 

media and surface and subsurface soil. The RFI has been completed, with no soil COCs 

identified for the industrial or unpaved land use scenario. Several metals in groundwater 

were retained as COCs and a CMS is being prepared to address these COCs. 

Tier 1 Screening of Surface Soil Samples 
As a result of the IMs for soil removal completed after the RFI field investigation, many of 

the surface soil sampling locations sampled during the RFI phase have been removed from 

the site. Therefore, only those surface soil samples collected after the IMs (which represent 

current site conditions) were evaluated for Scenario 2. 

For samples included in this evaluation, six metals and seven SVOCs were retained as 

COPCs based on exceedances of either the SSV, the Zone E maximum background 

concentration for inorganics, or the CNC base-wide background reference concentratj.ons 

for P AHs (as shown in Table A-1 in Attachment A). 

lnorganics Evaluation 
Table 3 shows the COPCs retained after Step 1 and the comparison with screening values. 

Beryllium does not have primary or secondary screening values. Therefore, the respective 
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• 1 HQs were not calculated for beryllium. Beryllium concentrations were compared with the 

2 maximum Zone E surface soil background concentrations. 

3 Exceedances of the Primary HQ of 1.0: Among those chemicals with a primary screening 

4 value, the primary maximum HQ of 1.0 is exceeded for cadmium, lead, mercury and zinc. 

5 Among these chemicals, the primary average HQ of 1.0 is not exceeded for cadmium, 

6 indicating that the average concentration for cadmium is below the primary screening 

7 values. Therefore, cadmium is not considered a COPC. Antimony did not exceed the 

8 primary maximum HQ of 1.0 and is not considered a COPC. 

9 Exceedances of the Secondary HQ of 1.0: Chemicals exceeding the primary maximum and 

10 average HQs of 1.0 are lead, mercury and zinc. Among these, lead and zinc exceed the 

11 secondary maximum HQ and the secondary average HQs of 1.0. Mercury does not exceed 

12 the secondary average HQ of 1.0 and is not considered a COPC. 

13 Exceedances of the Background: The maximum concentrations of all the inorganic 

14 chemicals exceed the respective maximum Zone E background concentration. However, 

15 none of the average concentrations exceeds the respective maximum Zone E background 

16 concentration, indicating that detected inorganic chemical concentrations are similar to 

• 17 background conditions and pose no more ecological risk than the background soils in this 

18 area of CNC. 

19 No inorganic chemicals have been identified as COPCs in this area after the Tier 1 screening. 

20 Organics Evaluation 
21 Among the seven organics identified as COPCs, benzo(b )fluoranthene does not have 

22 primary or secondary screening values. Therefore, the respective HQs were not calculated 

23 for this chemical. 

24 Exceedances of the Primary HQ of 1.0: Among those chemicals with a primary screening 

25 value, the primary maximum HQ of 1.0 is exceeded for the detected P AHs: 

26 benzo(a)anthracene, benzo(a)pyrene, chrysene, fluoranthene, phenanthrene, and pyrene. 

27 Among these chemicals, the primary average HQ of 1.0 is not exceeded for benzo(a)pyrene 

28 and phenanthrene, indicating that the average concentrations for these two chemicals are 

29 below the primary screening values. Therefore, benzo(a)pyrene and phenanthrene are not 

30 considered COPCs. 

31 Exceedances of the Secondary HO of 1.0: Chemicals exceeding the primary maximum and 

• 32 average HQs of 1.0 are benzo(a)anthracene, chrysene, fluoranthene and pyrene. Among 

33 these, fluoranthene and pyrene exceed the secondary maximum HQ of 1.0. However, the 
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secondary average HQs for these chemicals do not exceed 1.0, indicating that the average 

concentrations of these chemicals do not exceed the secondary screening values. 

Benzo(b )fluoranthene has no secondary screening value and was compared with the CNC 

sitewide reference concentration. 

Exceedances of the Background: The maximum concentrations of all the organic chemicals 

exceed the respective maxim.um CNC sitewide reference concentration for P AHs, but none 

of the average concentrations exceeds the CNC sitewide reference concentration for P AHs, 

indicating that the detected organic chemical concentrations are similar to background 

conditions and pose no more ecological risk than the background soils in this a~a of CNC. 

No organic chemicals have been identified as COPCs in this area after the Tier 1 screening. 

Conclusions for Area 3 
Based on the above observations, no COPCs are identified for this area after the Tier 1 

screening. A Tier 2 evaluation is not required. 

14 Area 4 - SWMU 9, Zone H 
15 Figure 5 shows the drainage area and the surface soil sample locations evaluated in the 

16 vicinity of SWMU 9. The area of interest for the Scenario 2 pathway is located along the 

17 western (near SWMU 121) and southwestern landfill boundary. Runoff from this area flows 

18 into Shipyard Creek. 

19 Site Status 

20 SWMU 9 is the location of the old landfill. The SWMU 9 landfill was used for the disposal of 

21 industrial and domestic solid waste generated at the CNC from the 1930s until the early 

22 1970s. The landfill contains primarily municipal, solid waste-type, as well as industrial solid 

23 wastes. The landfill was closed by placing a soil cover over the landfill area in the late 1970s. 

24 The RFI has been completed at SWMU 9. A draft CMS has been submitted to SCDHEC, 

25 comments from SCDHEC have been received, and draft responses to these comments have 

26 been provided and discussed with SCDHEC. A revised CMS is being prepared. 

27 Tier 1 Screening of Surface Soil Samples 
28 The RFI surface soil samples were analyzed for VOCs, SVOCs, metals, herbicides, 

29 pesticides, PCBs and cyanide. Among samples included in this evaluation, metals, SVOCs 

30 and pesticides were retained as COPCs based on exceedances of the SSV, the Zone H 

• 31 maximum background concentration for inorganics, or the CNC base-wide background 
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• 1 reference concentrations for P AHs (as shown in Table A-1 in Attachment A). Based on this 

2 screening, 17 metals, 12 P AHs, 2 pesticides and 3 PCBs were retained as COPCs for further 

3 evaluation. 

4 lnorganics Evaluation 
5 Table 4 shows the COPCs retained from Step 1 and the comparison with screening values. 

6 Barium, beryllium, cadmium, cobalt, iron, nickel, selenium, thallium and vanadium do not 

7 have primary screening values. Beryllium, cadmium, cobalt, iron, selenium, thallium and 

8 vanadium do not have secondary screening values. Therefore, the respective HQs were not 

9 calculated for these chemicals, and concentrations of these chemicals were compared with 

10 the maximum Zone H surface soil background concentrations. 

11 Exceedances of the Primary HQ of 1.0: Among those chemicals with a primary screening 

12 value, the primary maximum HQ of 1.0 is exceeded for arsenic, chromium, copper, lead, 

13 mercury and zinc. Among these chemicals, the primary average HQ only for arsenic and 

14 chromium is below 1.0, indicating that the average concentrations for these two metals 

15 chemicals is below the primary screening values. Therefore, arsenic and chromium are not 

16 considered COPCs. Antimony and silver did not exceed the primary maximum HQ of 1.0 

• 17 and are not considered COPCs . 

18 Exceedances of the Secondary HQ of 1.0: Among the chemicals exceeding the primary 

19 maximum and/ or average HQs of 1.0, barium, chromium, copper, lead, mercury and zinc 

20 exceed the secondary maximum HQ. Among these, copper, lead and zinc exceed the 

21 secondary average HQ of 1.0. Those without screening values were compared with the 

22 appropriate surface soil background concentrations. 

23 Exceedances of the Background: The maximum concentrations of all the inorganic 

24 chemicals exceed the respective maximum Zone H background concentration. The average 

25 concentrations for several inorganic chemicals exceed the respective maximum Zone H 

26 background concentration as shown in Table 4. However, with the exception of beryllium, 

27 copper, lead, and zinc, the secondary average HQ for these chemicals do not exceed 1.0, and 

28 these chemicals are not considered COPCs. 

29 Based on the Tier 1 screening, beryllium, copper, lead, and zinc are retained as COPCs. 

30 Organics Evaluation 
31 Among the 12 SVOCs, 2 pesticides, and 3 PCBs identified as COPCs from Step 1, 

• 32 benzo(b )fluoranthene does not have primary or secondary screening values. Therefore, the 

33 primary and secondary HQs were not calculated for this chemical. 
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1 Exceedances of the Primary HQ of 1.0: Among those chemicals with a primary screening 

2 value, the primary maximum HQ of 1.0 was exceeded for all chemicals. 

3 Benzo(b )fluoranthene, benzo(k)fluoranthene and indeno( c,d)pyrene do not have primary or 

4 secondary screening values and were compared with the CNC base-wide P AH background 

5 average concentrations. The primary average HQ of 1.0 was exceeded for benzo(a)pyrene, 

6 chrysene, fluoranthene, phenanthrene, pyrene, gamma-chlordane, Aroclor 1248, Aroclor 

7 1254, and Aroclor 1260. Those that did not exceed the primary average HQ of 1.0 are not 

8 considered COPCs. 

9 Exceedances of the Secondary HQ of 1.0: Benzo(a)anthracene, benzo(a)pyrene, 

10 fluoranthene, phenanthrene, pyrene, Aroclor 1254, and Aroclor 1260 exceed the secondary 

11 maximum HQ of 1.0. However, none of these chemicals exceeds the secondary average HQ 

12 of 1.0, and these chemicals are not considered COPCs. 

13 Exceedances of the Background: For P AHs at CNC, the CNC BCT has agreed to use a value 

14 of 2 times the arithmetic mean for P AH concentrations from the base-wide grid samples. 

15 The arithmetic mean concentration calculations for these P AHs include non-detects at half 

16 the detection limit. In order to generate comparable reference concentrations for dieldrin 

17 and gamma-chlordane, this same process was followed, using the surface soil grid samples 

18 collected during the RFI. The maximum concentrations of P AHs exceed their respective 

19 CNC sitewide reference concentration. Of the PAHs , only the average 

20 benzo(b )fluoranthene concentration exceeds its CNC sitewide reference concentration. 

21 Therefore, it is retained as a COPC for this step. 

22 

23 

24 

25 

26 
27 

28 

29 

30 

31 

32 

33 

Tier 2 Fate and Transport Evaluation 
Four metals (beryllium, copper, lead, and zinc) were identified as COPCs after the Tier 1 

screening. Benzo(b )fluoranthene was the only organic chemical identified as a COPC after 

the Tier 1 screening. These chemicals are further evaluated below. 

Metals 
The four metals identified as COPCs from the Tier 1 screening occur in surface soil samples 

in the vicinity of SWMU 121, in an area approximately 200-foot by 200-foot (about 1 acre). 

This area is relatively flat and unpaved, with sparse to moderate vegetative cover. Samples 

with elevated metals concentrations are located approximately 80 to 250 ft from Shipyard 

Creek. Given the flat topography and distance from the creek, sustained and significant 

rainfall events would be required to create conditions adequate for suspended solids 

transport in runoff via Scenario 2. 

ZONEJSHEETFLOWRUNOFFTMREVO.DOC 15 



EVALUATION OF POTENTIAL FOR CONTAMINANT RUNOFF FROM VARIOUS SWMUS AND AOCS VIA SHEET FLOW RUNOFF, CHARLESTON NAVAL COMPLEX 

• 1 An order-of-rrtagnitude estimate of the potential sediment load in runoff from this area can 

2 be estimated, using typical runoff values and factors. Assuming an annual runoff value of 

3 10 inches per year (a conservatively high assumption, since the area is flat and unpaved) 

4 and a total suspended solids concentration of up to 200 mg/L (based on conservative 

5 literature values for runoff), the total sediment load that would be generated from this 1 acre 

6 area of interest would be approximately 450 lb /yr. By comparison, the total estimated 

7 sediment load to Shipyard Creek is 580,000 lb/yr. The estimated sediment load from the 

8 area of interest would be less than 0.1 percent (less than one-one thousandth) of the total 

9 sediment load entering Shipyard Creek. The sediment entering Shipyard Creek from the 

10 area of interest would be expected to experience a dilution on the order of several orders of 

11 magnitude after entering the creek. 

12 Based on these considerations, the metal concentrations do not appear great enough to 

13 cause impacts to Shipyard Creek via the Scenario 2 pathway. 

14 Organics 
15 There is no primary or secondary screening value for benzo(b )fluoranthene. The average 

16 benzo(b )fluoranthene concentration in these samples is 0.62 mg/kg, only slightly above its 

• 17 CNC base-wide P AH reference concentration of 0.61 mg/kg, indicating that the detected 

18 organic chemical concentrations are similar to background conditions and pose no more 

19 ecological risk than the background soils in this area of CNC. 

20 Based on these considerations, benzo(b )fluoranthene is not retained as a COPC. 

21 Conclusions for Area 4 
22 Based on the above observations, no COPCs are identified for this drainage basin after the 

23 Tier 2 evaluation. 

24 Area 5 - SWMU 196, Zone H 
25 Figure 6 shows the drainage area and the surface soil sample locations evaluated in the 

26 vicinity of SWMU 196. Runoff from this area flows into Shipyard Creek. 

27 Site Status 

28 SWMU 196 is located in the southern section of the former public works storage yard, which 

29 includes Building 1838. Building 1838 was constructed in 1979 and is currently being leased 

30 by the Commissioner of Public Works (CPW) of the City of Charleston, South Carolina, for 

• 31 miscellaneous equipment storage. This area was formerly tidal marsh land and has been 
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• 1 filled to its present elevation. The fill area drops off steeply to the east of the building 

2 toward Shipyard Creek. 

3 The RFI has been generally completed at SWMU 196, although some additional evaluation 

4 of deep groundwater may be implemented. No soil COCs were identified for this site. 

5 Tier 1 Screening of Surface Soil Samples 
6 The RFI surface soil samples were analyzed for VOCs, SVOCs, metals, herbicides, 

7 pesticides, PCBs and cyanide. Among samples included in this evaluation, metals, SVOCs 

8 and pesticides were retained as COPCs based on exceedances of the SSV, the Zone H 

9 maximum background concentration for inorganics, or the CNC base-wide background 

10 reference concentrations for P AHs (as shown in Table A-1 in Attachment A). Based on this 

11 screening, 10 metals, 8 P AHs, 3 pesticides and 2 PCBs were retained as COPCs for further 

12 evaluation. 

13 lnorganics Evaluation 
14 Table 5 shows the COPCs and the comparison with screening values. Barium, cobalt, and 

15 vanadium do not have primary screening values. Cobalt, and vanadium do not have 

• 16 secondary screening values. Therefore, the respective HQs were not calculated for these 

17 chemicals, and concentrations of these chemicals were compared with the respective 

18 maximum Zone H surface soil background concentrations. 

19 Exceedances of the Primary HQ of 1.0: Among those chemicals with a primary screening 

20 value, the primary maximum HQ of 1.0 is exceeded for antimony, cadmium, copper, lead, 

21 nickel, silver and zinc. Among these chemicals, the primary average HQ of 1.0 is exceeded 

22 for copper, lead, nickel and zinc. The primary average HQ of 1.0 is not exceeded for 

23 antimony, cadmium and zinc, and these chemicals are not considered COPCs. 

24 Exceedances of the Secondary HQ of 1.0: Among the chemicals exceeding the primary 

25 maximum and/ or average HQs of 1.0, antimony, barium, lead, nickel and zinc exceed the 

26 secondary maximum HQ. None of the inorganic chemicals with primary and secondary 

27 screening values exceeds the secondary average HQ of 1.0. Those without primary or 

28 secondary screening values were compared with the appropriate surface soil background 

29 concentrations. 

30 Exceedances of the Background: The maximum concentrations of all the inorganic 

31 chemicals exceed the respective maximum Zone H background concentration. The average 

• 32 concentrations exceeds the respective maximum Zone H background concentration for 
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• 1 antimony and copper. However, the secondary average HQ for antimony and copper do 

2 not exceed 1.0, and these chemicals are not considered COPCs. 

3 No inorganic chemicals have been identified as COPCs in this area after the Tier 1 screening. 

4 Organics Evaluation 
5 Among the eight P AHs, three pesticides and two PCBs identified initially as COPCs, 

6 benzo(b )fluoranthene and benzo(k)fluoranthene do not have primary or secondary 

7 screening values. Therefore, the primary and secondary HQs were not calculated for these 

8 chemicals. 

9 Exceedances of the Primary HQ of 1.0: Among those chemicals with a primary screening 

10 value, the primary maximum HQ of 1.0 was exceeded for all chemicals. 

11 Benzo(b )fluoran:thene and benzo(k)fluoranthene do not have primary or secondary 

12 screening values, and were compared with the CNC base-wide P AH background average 

13 concentrations. The primary average HQ of 1.0 was exceeded for alpha-chlordane, gamma-

14 chlordane, PCB Aroclor 1254 and PCB Aroclor 1260. Those that did not exceed the primary 

15 or secondary average HQ of 1.0 are not considered COPCs. 

• 
16 Exceedances of the Secondary HO of 1.0: Chemicals exceeding the secondary maximum HQ 

17 of 1.0 are pyrene, alpha-chlordane, and gamma-chlordane. None of these exceeds the 

18 secondary average HQ of 1.0, and is therefore not considered a COPC. 

19 Exceedances of the Background: For P AHs at CNC, the CNC BCT has agreed to use a value 

20 of 2 times the arithmetic mean for P AH concentrations from the base-wide grid samples as 

21 reference concentrations for P AHs and BEQs. The arithmetic mean concentration 

22 calculations for these P AHs include non-detects at half the detection limit. In order to 

23 generate comparable reference concentrations for alpha- and gamma-chlordane, this same 

24 process was followed, using the surface soil grid samples collected during the RFI. These 

25 calculated reference concentrations are included in Table 5. None of the maximum or 

26 average concentrations of the organic chemicals exceeds the respective CNC sitewide 

27 reference concentration for P Alls or pesticides. 

28 No organic chemicals have been identified as COPCs in this area after the Tier 1 screening. 

29 Conclusions for Area 5 
30 Based on the above observations, no COPCs are identified for this area after the Tier 1 

31 screening. A Tier 2 evaluation is not required . 

• 
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Area 6-SWMU 177, Zone I 
Fi~e 7 shows the drainage area and the surface soil sample locations evaluated in the 

vicinity of SWMU 177. Runoff from this area flows into the Cooper River. 

Site Status 

SWMU 177 /RTC consisted of two adjacent buildings, both designated as Building RTC-4. 

The original RTC-4 was a 24-foot by 60-foot metal structure used to house heavy equipment, 

including backhoes and trackhoes. The designation RTC-4 was also given to the newer 

building, which was constructed next to the original RTC-4. The newer RTC-4 was used to 

store lawn mowers and other lawn maintenance equipment. This unit was designated as a 

SWMU due to oil spillage associated with operations at the two buildings. Visual 

inspections during the RFA identified several areas of stained soil and concrete in and 

around the two buildings. These buildings were both less than 50 feet from the Cooper 

River. 

The RFI has been completed and the site has been granted NF A status. No COCs were 

identified for this site. Most of the site is paved and most of the samples evaluated for the 

Scenario 2 pathway are beneath pavement. 

Tier 1 Screening of Surface Soil Samples 

Surface soil samples were analyzed for VOCs, SVOCs, metals, herbicides, pesticides, PCBs 

and cyanide during the RFI. Among samples included in this evaluation, nine SVOCs and 

two pesticides were retained as COPCs based on exceedances of either the SSV or the CNC 

base-wide background reference concentrations for P AHs (as shown in Table A-1 in 

Attachment A). Based on this screening, nine P AHs and two pesticides were retained as 

COPCs for further evaluation. 

Organics Evaluation 
Table 6 shows the COPCs and the comparison with screening values. Among the nine 

P AHs and two pesticides identified initially as COPCs, benzo(b )fluoranthene and 

benzo(k)fluoranthene do not have primary or secondary screening values. Therefore, the 

primary and secondary HQs were not calculated for these chemicals. 

Exceedances of the Primary HQ of 1.0: Among those chemicals with a primary screening 

value, the primary maximum HQ of 1.0 was exceeded for benzo(a)anthracene, 

benzo(a)pyrene, chrysene, pyrene, alpha-chlordane and gamma-chlordane. . 

Benzo(b )fluoranthene, benzo(k)fluoranthene and indeno(l,2,3-c,d)pyrene do not have 
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primary or secondary screening values and were compared with the CNC base-wide P AH 

background average concentrations. The primary average HQ of 1.0 was exceeded for 

fluoranthene and pyrene. Those that did not exceed the primary or secondary average HQ 

of 1.0 are not considered COPCs. 

Exceedances of the Secondary HO of 1.0: Pyrene, alpha-chlordane and gamma-chlordane 

are the only chemicals exceeding the secondary maximum HQ of 1.0. None of the organic 

chemicals exceeds the secondary average HQ of 1.0. Therefore, no organic chemicals are 

identified as COPCs. 

Exceedances of the Background: For P AHs at CNC, the CNC BCT has agreed to use a value 

of 2 times the arithmetic mean for P AH concentrations from the base-wide grid samples as a 

background concentration. The arithmetic mean concentration calculations for these P AHs 

include non-detects at half the detection limit. None of the maximum or average 

concentrations of the organic chemicals exceeds the respective background concentration for 

PAHs. 

No organic chemicals have been identified as COPCs in this area. 

Conclusions for Area 6 
Based on the above observations, no COPCs are identified for this area after the Tier 1 

screening. A Tier 2 evaluation is not required. 

Area 7 - AOC 690, Zone I 
Figure 8 shows the drainage area and the surface soil sample locations evaluated in the 

vicinity of AOC 690. Runoff from this area flows into Shipyard Creek. 

Site Status 

AOC 690 consists of the network of roadways at the south.em tip of CNC. Roads included in 

this AOC are West Road, Lunsford Loop, and a portion of Juneau Avenue. The roadside area 

along these dirt roads, totaling approximately 4,500 feet, are reported as possible locations 

where historical, unauthorized chemical dumping by ship personnel may have occurred. 

Shipyard Creek and an associated salt marsh are immediately adjacent to this AOC. 

The RFI has been completed and the site has been granted NF A status. No COCs were 

identified for the site. 
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EVALUATION OF POTENTIAL FOR CONTAMINANT RUNOFF FROM VARIOUS SWMUS AND AOCS VIA SHEET FLOW RUNOFF, CHARLESTON NAVAL COMPLEX 

Tier 1 Screening of Surface Soil Samples 
Surface soil samples were analyzed for VOCs, SVOCs, metals, herbicides, pesticides, PCBs 

and cyanide during the RFI. Among samples included in this evaluation, inorganics, SVOCs 

and pesticides were retained as COPCs based on exceedances of either the SSV or the CNC 

base-wide background reference concentrations for P AHs (as shown in Table A-1 in 

Attachment A). Based on this evaluation, 11 metals, 11 P AHs, and 3 pesticides were retained 

as COPCs for further evaluation. 

lnorganics Evaluation 
Table 7 shows the COPCs and the comparison with screening values. Barium, beryllium, 

manganese, selenium, and tin do not have primary screening values. Beryllium, selenium 

and tin do not have secondary screening values. Therefore, the respective HQs were not 

calculated for these chemicals, and concentrations of these chemicals were compared with 

the respective maximum Zone I surface soil background concentrations. 

Exceedances of the Primary HQ of 1.0: Among those chemicals with a primary screening 

value, the primary maximum HQ of 1.0 is exceeded for arsenic, chromium, mercury, nickel 

and zinc. The primary average HQ of 1.0 is not exceeded for any of the inorganic chemicals. 

None of the inorganic chemicals is considered a COPC. 

Exceedances of the Secondary HQ of 1.0: Among the chemicals exceeding the primary 

maximum and/ or average HQs of 1.0, only chromium exceeds the secondary maximum 

HQ, but not the secondary average HQ of 1.0. None of the inorganic chemicals with 

primary and secondary screening values exceeds the secondary average HQ of 1.0. Those 

without primary or secondary screening values were compared with the appropriate 

surface soil background concentrations. 

Exceedances of the Background: With the exception of barium and mercury, the maximum 

concentrations of all the inorganic chemicals exceed the respective maximum Zone I 

background concentration. The average concentration does not exceed the respective 

maximum Zone I background concentration for any of the inorganic chemicals. 

No inorganic chemicals have been identified as COPCs in this area after the Tier 1 screening. 

Organics Evaluation 
Among the 11 P AHs and 3 pesticides identified initially as COPCs, benzo(b )fluoranthene 

and benzo(k)fluoranthene do not have primary or secondary screening values. 

Dibenz(a,h)anthracene does not have secondary screening values. Therefore, the respective 

primary and/ or secondary HQs cannot be calculated for these chemicals. 
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Exceedances of the Primary HQ of 1.0: Among those chemicals with a primary screening 

value, the primary maximum HQ of 1.0 was exceeded for all chemicals except chlordan.e 

and endrin. Benzo(b )fluoranthene and benzo(k)fluoranthene do not have primary or 

secondary screening values and were compared with the CNC base-wide P AH background 

average concentrations. The primary average HQ of 1.0 was exceeded for 2-

methylnaphthalene, benzo(a)anthracene, benzo(a)pyrene, chrysene, fluoranthene, 

naphthalene, phenanthrene, and pyrene. Those that did not exceed the primary or 

secondary average HQ of 1.0 are not considered COPCs. 

Exceedances of the Secondary HQ of 1.0: 2-me~ylnaphthalene, fluoranthene, and pyrene 

exceed the secondary maximum HQ of 1.0. None of the organic chemicals exceeds the 

secondary average HQ of 1.0. Therefore, no organic chemicals are identified as COPCs. 

Exceedances of the Background: None of the average concentrations of the organic 

chemicals exceeds the respective background concentration for P AHs, indicating that the 

concentrations of surface soil organic chemicals in this area are similar to background. 

No organic chemicals have been identified as COPCs in this area after the Tier 1 screening. 

Conclusions for Area 7 
Based on the above observations, no COPCs are identified for this area after the Tier 1 

screening. A Tier 2 evaluation is not required. 

19 Summary and Conclusions 
20 Seven areas of the CNC were identified as locations where stormwater sheet flow runoff 

21 could cause migration of contamination into the Zone J water bodies at the CNC. To assess 

22 the migration potential via the sheet flow pathway, surface soil samples in each of these 

23 areas were evaluated using a conservative two-tiered approach. 

24 Based on the results of this evaluation, none of the seven areas evaluated for the Scenario 2 

25 pathway have levels of contamination that are expected to cause unacceptable impacts to 

26 the Zone J water bodies via stormwater sheet flow runoff . 
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TABLEA1 
Step 1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment 

Aluminum 
Barium 

Chemical 

Calcium 
Chromium, Total 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Sodium 
VanacfMTI 
Zinc 
Methyl ethyl ketone (2-Butanone) 
Aluminum 
Barium 
Calcium 
Chromium, Total 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Vanadium 
Zinc 
Aluminum 
Arsenic 
Barium 
Calclwn 
Chromium, Total 
Cobalt 
Iron 
Lead 
Magnesium 
Manganese 
Potassium 
Sodium 
Vanadium 
Zinc 
Aluminum 
Arsenic 
Barium 
Calcium 
Chromium, Total 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Potassium 
Sodium 
Vanadium 
zn: 
Aluminum 
Barium 
Calcium 
Chromium, Total 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Potassium 
Sodium 
Vanadium 
Zinc 
Aluminum 
Barium 
Calcium 

Date Analytical 
Station ID Sample ID Collected Result 

A001SB001 
A001SB001 

001SB00101 10/10/1995 2730.000 
001SB00101 10/10/1995 9.000 

A001SB001 0015800101 10/10/1995 2990.000 
A001SB001 0015800101 10/10/1995 4.300 
A001SB001 0015800101 10/10/1995 2.000 
A001SB001 0015800101 10/10/1995 673.000 
A001S8001 0015800101 10/10l1995 6.400 
A001SB001 001SB00101 10/10l1995 165.000 
A001SB001 0015800101 10/10/1995 4.500 
A001SB001 0015800101 10/10l1995 3.500 
A001SB001 001SB00101 10110l1995 227.000 
A001SB001 0015800101 10/10l1995 2.300 
A001 SB001 001SB00101 10/1 Ol1995 349.000 
A001SB001 0015800101 10/10l1995 0.014 
A001SB011 0015801101 10/06/1993 2500.000 
A001SB011 001$601101 10/06/1993 7.000 
A001SB011 0015801101 10/06/1993 2900.000 
A001SB011 0015801101 10/06/1993 3.500 
A001SB011 001SB01101 10/06/1993 490.000 
A001SB011' 001$801101 10/06/1993 7.100 
A001SB011 0015801101 10/06/1993 110.000 
A001SB011 0015801101 10/06/1993 3.100 
A001SB011 0015801101 10/06/1993 0.033 
A001SB011 0015801101 10/06/1993 1.600 
A001SB011 0015801101 10/06/1993 7.100 
A002S0051 0025005101 10/25/1993 2600.000 
A002S0051 002$005101 10/25/1993 5.100 
A002S0051 0025005101 10/25/1993 5.400 
A002S0051 0025005101 1012511993 690.000 
A002S0051 002S005101 10l25/1993 6.600 
A002S0051 0025005101 1012511993 1.500 
A002S0051 0025005101 1012511993 3500.000 
A002S0051 0025005101 10/25/1993 3.700 
A002S0051 0025005101 10/25.'1993 650.000 
A002S0051 002S005101 10l25/1993 24.000 
A002S0051 0025005101 10l25/1993 390.000 
A002S0051 0025005101 10/25.'1993 2300.000 
A002S0051 0025005101 10l25/1993 10.000 
A002S0051 002S005101 1012511993 5.600 
A002S0061 0025006101 10l25/1993 1000.000 
A002S0061 0025006101 10/2Sl1993 2.000 
A002S0061 0025006101 10/25/1993 16.000 
A002S0061 0025006101 10/25/1993 4500.000 
A002S0061 0025006101 10/25/1993 4.200 
A002S0061 0025006101 10/25.'1993 14.000 
A002S0061 0025006101 10l25/1993 2300.000 
A002S0061 0025006101 10/2Sl1993 14.ooo 
A002S0061 002$006101 10/25.'1993 500.000 
A002S0061 0025006101 1012511993 23.000 
A002S0061 0025006101 10/2511993 200.000 
A002S0061 0025006101 10/25.'1993 1900.000 
A002S0061 0025006101 10/25/1993 3.900 
A002S0061 0025006101 10/25/1993 14.000 
A002S0071 0025007101 10/25/1993 1300.000 
A002S0071 0025007101 10/2511993 55.000 
A002S0071 0025007101 10/2511993 7600.000 
A002S0071 0025007101 1()(2511993 5.400 
A002S0071 0025007101 1()(25/1993 4.100 
A002S0071 0025007101 10/2511993 4900.000 
A002S0071 0025007101 10/25/1993 47.000 
A002S0071 0025007101 10/25/1993 650.000 
A002S0071 0025007101 10/2511993 
A002S0071 0025007101 10/2511993 
A002S0071 0025007101 10/25/1993 
A002S0071 0028007101 10/2511993 

19.000 
160.000 

1600.000 
12.000 

A002S0071 0025007101 10/25/1993 17.000 

A002S0081 0025006101 10/25/1993 560.000 
A002S0081 0025006101 10/25/1993 20.000 
A002S0081 0025008101 10/2511993 1900.000 

Units Qualifier 
mg/kg 
mg/kg J 
mg/kg 

mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg ,. 

mg/kg = 
mg/kg = 
mg/kg 

mg/kg 
mg/kg J 
mg/kg 
mg/kg 
mg/kg J 
mg/kg " 
mg/kg J 
mg/kg 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg 
mg/kg 
mg/kg .. 
mg/kg J 
mg/kg J 
mg/kg " 
mg/kg 

mg/kg = 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg = 
mg/kg • 
mg/kg 
mg/kg .. 

mg/kg 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg 
mg/kg = 
mg/kg J 
mg/kg = 
mg/kg 
mg/kg 
mg/kg = 
mg/kg 
mg/kg 
mg/kg 
mg/kg J 
mg/kg J 
mg/kg 
mg/kg = 
mg/kg 
mg/kg J 
mg/kg 

Sediment Range of Background 
Screening Value __ ....;C....;o.;.;n.;..cen-...tr-'-at_lon=•-- Exceeds Exceeds 

(SSV, mg/Kg) (min, mg/Kg) (max, mg/Kg) SSV BCK 

52.3 
18.7 

30.2 

15.9 

124 

52.3 

30.2 

0.13 

124 

7.24 

52.3 

30.2 

124 

7.24 

52.3 
18.7 

30.2 

124 

52.3 
18.7 

30.2 

124 

3640 
6.5 
797 
5.7 
2.2 

1530 
4.1 
231 
8.7 
3.2 
195 
4.9 
4.5 

3640 
8.5 
797 
5.7 

1530 
4.1 
231 
8.7 
0.12 
4.9 
4.5 

3640 
1.7 
6.5 
797 
5.7 
1.6 

1530 
4.1 
231 
8.7 
128 
195 
4.9 
4.5 

3640 
1.7 
6.5 
797 
5.7 
2.2 

1530 
4.1 
231 
8.7 
128 
195 
4.9 
4.5 

3640 
6.5 
797 
5.7 
2.2 

1530 
4.1 
231 
8.7 
128 
195 
4.9 
4.5 

3640 
6.5 
797 

11800 
46.5 

78900 
34.4 
70.9 

15700 
93.1 
3150 
66.1 
15.4 
653 
28.1 
168 

11600 
48.5 

78900 
34.4 

15700 
93.1 
3150 
66.1 
0.3 
28.1 
168 

11800 
30.1 
46.5 

78900 
34.4 
4.4 

15700 
93.1 
3150 
66.1 
675 
653 
28.1 
168 

11800 
30.1 
46.5 

78900 
34.4 
70.9 

15700 
93.1 
3150 
66.1 
675 
653 
28.1 
168 

11600 
48.5 

78900 
34.4 
70.9 

15700 
93.1 
3150 
66.1 
675 
653 

28.1 
168 

11800 
46.5 

78900 

x x 

x 

x 

x 

x 

x 



-TA_B_L_E_A_1~~~~~~~~~~~~~~~~~~~~~~~~~-~~~~~~~~~~~~~i·· Step 1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment 

Sediment Range of Background 

Chemical 
Chromium, Total 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Potassium 
Socfun 
Vanadium 
Zinc 
Aluminum 
Barium 
Calcium 
Chromium, Total 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Potassium 
Sodium 
Vanadhm 
Zinc 
Aluminum 
Arsenic 
Ban.Im 
CU:lum 
ChromUTI, Total 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Potassium 
Sodium 
Vanadium 
Zinc 
Aluminum 
Arsenic 
Barium 
Calcium 
Chromium, Total 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Potassium 
Sodium 
Vanadium 
Zinc 
Aluminum 
Arsenic 
Barium 
Beryllium 
Csdmlum 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 

Station ID 

A002S0081 
A002S0081 
A002S0081 
A002S0081 
A002S0081 
A002S0081 
A002S0081 
A002S0081 
A002S0081 
A002S0081 
A002S0091 
A002S0091 
A002S0091 
A002S0091 
A002S0091 
A002S0091 
A002S0091 
A002S0091 
A002S0091 
A002S0091 
A002S0091 
A002S0091 
AOD2S0091 
A002S0101 
A002S0101 
A002S0101 
A002S0101 
AOD2S0101 
A002S0101 
A002S0101 
A002S0101 
A002S0101 
A002S0101 
A002S0101 
A002S0101 
A002S0101 
A002S0101 
AOD2S0111 
A002S0111 
A002S0111 
A002S0111 
A002S0111 
A002S0111 
A002S0111 
A002S0111 

Date 
Sample ID Collected 

0025008101 10/2511993 
002S008101 10/25/1993 
0028008101 10/25/1993 
002S008101 10/25/1993 
002S0081Q1 10/25/1993 
0028008101 10/25/1993 
002S008101 10/25/1993 
002S008101 1()(25/1993 
002S008101 10/25(1993 
002S008101 1()(25/1993 
0029009101 10l25/1993 

Analytical 
Result 
2.200 
3.400 

1100.000 
6.400 

410.000 
9.200 

160.000 
2000.000 

2.000 
7.500 

620.000 
0028009101 1 Ol25f1993 3.200 
0028009101 10l25/1993 6500.000 
0028009101 10/25.f1993 
0028009101 10l25/1993 
0028009101 10l25/1993 
0029009101 1012511993 
0029009101 1 IY25.'1993 
0028009101 1()'2&/1993 
0028009101 10l25/1993 
0025009101 1al25/1993 
0029009101 1012511993 
0029009101 1 al25/1993 
002$010101 1al25/1993 
002$010101 10l25/1993 

2.300 
5.900 

1300.000 
6.200 

420.000 
11.000 
140.000 
1600.000 

2.300 
15.000 

1400.000 
2.700 

002$010101 1 Q.#25(1993 3.200 
002$010101 10l25/1993 38000.000 
002$010101 10l25f1993 5.600 
002$010101 10l25/1993 4.200 
0025010101 1Q.125f1993 2200.000 
0025010101 10l25/1993 7.900 
002SD10101 1CW5.'1993 1100.000 
002$010101 10l25/1993 33.000 
002$010101 10l25/1993 270.000 
0025010101 1Q.125f1993 2700.000 
002$010101 1012511993 4.500 
002$010101 10l25/1993 21.000 
0025011101 10l25/1993 4600.000 
002$011101 10l25/1993 4.700 
002$011101 1()(25(1993 10.000 
0025011101 10l25/1993 14000.000 
0025011101 1CW5.'1993 15.000 
002$011101 10l25/1993 22.000 
002$011101 1 Ol25/1993 6300.000 
002$011101 1()'2&/1993 17 .000 

A002SD111 0025011101 10/25f1993 2600.000 
AOD2S0111 0025011101 1 Ol25/1993 41.000 
AOD2S0111 002$011101 10/25/1993 0.036 
A002S0111 0025011101 10l25/1993 960.000 
A002S0111 0025011101 10/25/1993 8900.000 
A002S0111 0028011101 1()(25(1993 13.000 
A002S0111 0025011101 1012511993 37.000 
AOD25B001 002SB00101 1()'1CY1995 7260.000 
A0025B001 0025800101 1a.'10f1995 12.700 
A002S8001 002$800101 1 ()/1 ()/1995 52.900 
A002SB001 002$800101 11Y10f1995 0.280 
A002S8001 0025800101 10f1CY1995 2.400 
A002S8001 0025800101 1()/1Df1995 132000.000 
AOD2SB001 0025800101 10f10f1995 26.500 
AOD258001 002$800101 10l1Q/1995 4.300 
A00258001 002$800101 1Q/1Q/1995 79.500 
A0025B001 0025800101 1Q/1Q/1995 10800.000 
A002SB001 0025800101 10l1Q/1995 233.000 
A0025B001 002$800101 1a.'10/1995 2310.000 
A002S8001 0025800101 10/10/1995 170.000 
A002S8001 002SB00101 1Q/1Q/1995 0230 
A002SB001 0025800101 1a.'10/1995 21.200 
A00258001 0025800101 1Q/10/1995 556.000 
AD02SBOD1 002SB00101 10/10/1995 341.000 

Units Qualifier 
mg/kg 

mg/kg • 
mg/kg 
mg/kg .. 

mg/kg = 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg • 
mg/kg = 
mg/kg • 
mg/kg J 
mg/kg .. 
mg/kg ;. 

mg/kg '" 

mg/kg " 
mg/kg .. 

mg/kg = 
mg/kg .. 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg J 

mg/kg " 
mg/kg = 
mg/kg = 
mg/kg .. 

mg/kg • 
mg/kg ,. 

mg/kg • 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg = 
mg/kg • 
mg/kg J 
mg/kg J 
mg/kg • 
mg/kg • 
mg/kg = 
mg/kg • 
mg/kg = 
mg/kg • 
mg/kg .. 

mg/kg " 
mg/kg J 
mg/kg J 
mg/kg • 
mg/kg • 
mg/kg .. 

mg/kg • 
mg/kg • 
mg/kg J 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg 

mg/kg J 
mg/kg = 
mg/kg 
mg/kg J 
mg/kg J 

Sc:rMnlng Value -,--..;;.C.;;.;on,;...;cen=tr'-"at;;.;.lon=s......,._ Exceeds Exceeds 
(SSV, mg/Kg) (min, mg/Kg) (max, mg/Kg) SSV BCK 

52.3 5.7 34.4 
18.7 22 70.9 

302 

124 

52.3 
18.7 

30.2 

124 

7.24 

52.3 
18.7 

30.2 

124 

724 

52.3 
18.7 

302 

0.13 

124 

7.24 

52.3 

18.7 

30.2 

0.13 
15.9 

1530 15700 
4.1 93.1 
231 3150 
8.7 88.1 
128 675 
195 853 
4.9 28.1" 
4.5 168 

3640 11800 
6.5 46.5 
797 78900 
5.7 34A 
22 70.9 

1530 15700 
4.1 93.1 
231 3150 
8.7 88.1 
128 675 
195 853 
4.9 28.1 
4.5 168 

3640 11800 
1.7 30.1 
6.5 46.5 
797 78900 
5.7 34.4 
2.2 70.9 

1530 15700 
4.1 93.1 
231 3150 
8.7 88.1 
128 675 
195 653 
4.9 28.1 
4.5 168 

3640 11600 
1.7 30.1 
6.5 46.5 
797 78900 
5.7 34.4 
2.2 70.9 

1530 15700 
4.1 93.1 
231 3150 
8.7 66.1 
0.12 0.3 
128 675 
195 853 
4.9 28.1 
4.5 168 

3640 11800 
1.7 30.1 
6.5 46.5 
0.32 0.32 
2.8 2.8 
7'd1 78900 
5.7 34.4 
1.6 4.4 
22 70.9 

1530 15700 
4.1 93.1 
231 3150 
8.7 66.1 

0.12 0.3 
32 15.4 
128 675 
195 653 

x 

x 

x 

x 

x 

x 
x 

x 

x 

x 

x 
x 

x 

x 

x 

x 



• 

• 

• 

TABLEA1 
Step 1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment 

Vanadium 
Zinc 
Aluminwn 
Arsenic 
Barium 

Chemical 

Calcium 
Chromium, Total 
Copper 
Iron 
Lead 
Magnesiool 
Manganese 
Nickel 
Potassium 
Selenium 
Sodium 
Vanadium 
Zinc 
Aluminum 
Arsenic 
Barium 
Calcium 
Chromium, Total 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Potassium 
Selenium 
Sodium 
Vanadium 
Zinc 
Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Selenium 
Socfrum 
Vanacfrum 
Zinc 
Aluminum 
Arsenic 
Barium 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 
Aluminum 
Arsenic 

Data 
Station ID Sample ID Collected 

A0025B001 0025800101 10/10/1995 
A002S8001 0025800101 10/10/1995 
A0025B002 002$800201 10/10/1995 
A002SB002 002$800201 10/10/1995 
A0025B002 002$800201 10/10/1995 
A0025B002 002$800201 10/10/1995 

Analytical 
Result 
24.400 
227.000 
6810.000 

3.700 
14.400 

4280.000 
A002SB002 002$800201 10/10/1995 10.200 
A002SB002 002$800201 10/10/1995 7.800 
A002SB002 002SB00201 10/10/1995 4890.000 
A002SB002 002$800201 10l10/1995 6.700 
A002SB002 002$800201 10/10/1995 365.000 
A002SB002 002$800201 10/10l1995 10.800 
A002SB002 002SB00201 10/10l1995 18.700 
A002SB002 002SB00201 10/10/1995 176.000 
A002SB002 002SB00201 10/10/1995 1.200 
A002SB002 002$800201 10/10/1995 182.000 
A002SB002 002$800201 1Q/10/1995 12.300 
A002SB002 002$800201 10/10/1995 20.600 
A002SB005 0025800501 10/10/1995 10200.000 
A002SB005 002$800501 10/10/1995 5.800 
A002SB005 002$800501 10/10/1995 15.600 
A002SB005 002$800501 10/10/1995 5220.000 
A002SB005 002SB00501 10/10l1995 12.000 
A002SB005 002$800501 10/10/1995 6.500 
A002SB005 002$800501 10/10/1995 8470.000 
A002SB005 002$800501 10l10/1995 8.000 
A002SB005 002$800501 10/10/1995 513.000 
A002SB005 002$800501 10/10/1995 14.400 
A002SB005 002$800501 10/10/1995 299.000 
A002SB005 002S800501 10/10/1995 1.100 
A002SB005 002SB00501 10/10/1995 317.000 
A002SB005 002$800501 10/10/1995 17 .300 
A002SB005 002$800501 10/10/1995 10.700 
A002SB006 002$800601 10/10/1995 17400.000 
A002S8006 0025800601 10/10/1995 15.400 
A002SB006 002$800601 10/10/1995 30.900 
A002S8006 002SB00601 10/10/1995 0.360 
A00258006 002SB00601 10/10/1995 37300.000 

A002SB006 0025800601 10/10/1995 28. 700 
A00258006 002$800601 10/10/1995 1.900 
A00258006 002S800601 10/10/1995 28.900 
A002S8006 002SB00601 10/10/1995 16700.000 
A002SB006 002S800601 10/10/1995 36. 700 
A002SB006 0025800601 10/10/1995 2170.000 
A002SB006 002$800601 10/10/1995 84.900 
A002S8006 0025800601 10/10/1995 15.100 
A0025B006 0025800601 10/10/1995 803.000 
A0025B006 002$800601 10/10/1995 0.850 
A002SB006 0025800601 10/10/1995 451.000 
A0025B006 0025800601 10/10/1995 35.400 
A002SB006 0025800601 10/10/1995 120.000 
A002S8007 002$800701 10/10/1995 5870.000 
A002SB007 0025800701 10/10/1995 3.900 
A0025B007 002$800701 10/10/1995 23.200 
A002SB007 0025800701 10/10/1995 51500.000 
A002S8007 0025800701 10/10/1995 12.400 
A00258007 0025800701 1 0/10/1995 1.500 
A002SB007 0025800701 10/10/1995 126.000 
A00258007 0025B00701 10/10/1995 6060.000 
A00258007 0025800701 10/10/1995 186.000 
A002SB007 002$800701 10/10/1995 873.000 
A0025B007 0025800701 10/10/1995 68.000 
A002SB007 0025800701 10/10/1995 8.400 
A002SB007 002$800701 10/10/1995 324.000 
A002S8007 002$800701 10/10/1995 227.000 
A00258007 0025800701 10/10/1995 20.000 
A0025B007 0025800701 10/10/1995 87.300 
A002SB012 002$801201 10/10/1995 11600.000 
A002SB012 002$801201 10/10/1995 5.600 

Units Qualifier 
mg/kg = 
mg/kg J 
mg/kg 
mg/kg .. 

mg/kg J 
mg/kg .. 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg .. 

mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg = 
mg/kg .. 
mg/kg J 
mg/kg ,. 

mg/kg • 

mg/kg "' 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg • 
mg/kg J 
mg/kg 

mg/kg '" 
mg/kg J 
mg/kg = 
mg/kg .. 

mg/kg J 
mg/kg 

mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg "' 
mg/kg J 
mg/kg J 
mg/kg 
mg/kg J 
mg/kg 

mg/kg = 

Sediment Range of Background 
Screening Value __ ....;C;.;;on=.cen=tr;.;;a;;;;tlon=s;......,,_.,... Exceeds Exceeds 

(SSV, mg!Kg) (min, mg/Kg) (max, mg/Kg) SSV BCK 

124 

7.24 

52.3 
18.7 

30.2 

15.9 

124 

7.24 

52.3 
18.7 

30.2 

124 

7.24 

52.3 

18.7 

30.2 

15.9 

124 

7.24 

52.3 

18.7 

30.2 

15.9 

124 

7.24 

4.9 28.1 
4.5 

3640 
1.7 
8.5 
797 
5.7 
2.2 

1530 
4.1 
231 
8.7 
3.2 
128 
0.7 
195 
4.9 
4.5 

3640 
1.7 
8.5 
797 
5.7 
2.2 

1530 
4.1 
231 
B.7 
128 
0.7 
195 
4.9 
4.5 

3640 
1.7 
6.5 
0.32 
797 
5.7 
1.6 
2.2 

1530 
4.1 
231 
8.7 
3.2 
128 
0.7 
195 
4.9 
4.5 

3640 
1.7 
6.5 
797 
5.7 
1.6 
2.2 

1530 
4.1 
231 
8.7 
3.2 
128 
195 
4.9 
4.5 

3640 
1.7 

168 
11800 
30.1 
46.5 

78900 
34.4 
70.9 

15700 
93.1 
3150 
66.1 
15.4 
675 
0.88 
653 
28.1 
168 

11800 
30.1 
46.5 

78900 
34.4 
70.9 

15700 
93.1 
3150 
66.1 
675 
0.88 
853 
28.1 
168 

11800 
30.1 
46.5 
0.32 

78900 
34.4 
4.4 
70.9 

15700 
93.1 
3150 
66.1 
15.4 
675 
0.88 
853 
28.1 
168 

11800 
30.1 
48.5 

78900 
34.4 
4.4 
70.9 

15700 
93.1 
3150 
66.1 
15.4 
675 
653 
28.1 
168 

11800 
30.1 

x x 

x . x 

x 

x 

x 
x 

x 

x 
x 

x 

x 

x 

x x 

x x 

x 

3 



TABLEA1 
Step 1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment 

{. 
~-----------------------..,----~------Sed--im_e_n_t~-_,,_R_an_g_e_o~f~B-ac~k-g-ro_un_..,d------~-

Chemical 
8arll.ITI 
Calcium 
Ctvomlum, Total 
Copper 
Iran 
Lead 
Magneshm 
Manganese 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 
AkminLITI 
Arsenic 
Barium 
Cadmium 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iran 
Lead 
Magneshm 
Manganese 
Mercury 
Nk:kel 
Potassium 
Sodium 
Vanadium 
Zinc 
Ah.minum 
Arsenic 
8aril.ITI 
Cadmium 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iran 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 
Aluminum 
Arsenic 
8arl1A11 
Cadmium 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iran 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 
Aluminum 
Arsenic: 

Date Analytical 
Station ID Sample ID Collected Result 

A002SB012 0025801201 10/10/1995 15.700 
A002SB012 0025801201 10t10t1995 6no.ooo 
A002SB012 0025801201 10/10/1995 13.600 
A002SB012 0025801201 10/10/1995 9.300 
A002S8012 002SB01201 10/10/1995 10300.000 
A002SB012 002SB01201 10/10/1995 14.400 
A002SB012 0025801201 10/10/1995 351.000 
A002SB012 0025801201 10/10/1995 12.800 
A002S8012 0025801201 10/10/1995 4.100 
A002SB012 0025801201 10/10/1995 221.000 
A002S8012 0025801201 10/10/1995 210.000 
A002S8012 0025801201 10/10/1995 20.000 
A002S8012 002SB01201 10/10/1995 13.400 
A002SB061 0025806101 10l06/1993 8200.000 
A002SB061 0025806101 10/06l1993 3.900 
A002S8061 0025806101 10/06/1993 22.000 
A002S8061 002SB06101 10/06l1993 0.800 
A002S8061 0025806101 10l06/1993 75000.000 
A002S8061 0025806101 10/06/1993 25.000 
A002SB061 0025806101 10/06/1993 1.400 
A002S8061 002SB06101 10/06/1{193 13.000 
A002S8061 0025806101 10/06/1993 7100.000 
A002SB061 0025806101 10/06/1993 44.000 
A002S8061 0025806101 10/06/1993 2400.000 
A002S8061 002SB06101 10/06/1993 41.000 
A002SB061 0025806101 10/06/1993 0.040 
All02S8061 0025806101 10/06l1993 12.000 
A002SB061 002$806101 10/06/1993 470.000 
A002S8061 0025806101 10/06.'1993 270.000 
A002SB061 002SB06101 10/06.'1993 20.000 
All02SB061 0025806101 10t'Oel1993 61.000 
A002S8071 0025807101 10/06.'1993 5700.000 
A002S8071 002SB07101 1Q.I06.l1993 7.100 
A002S8071 002SB07101 10/06.'1993 43.000 
All02S8071 002$807101 10/06.'1993 4.000 
A002SB071 0025807101 10I06/1993 98000.000 
A002S8071 002SB07101 10t'Oel1993 29.000 
All02S8071 0025807101 10/06.'1993 2.800 
A002S8071 0025807101 10/06l1993 75.000 
A002S8071 0025807101 10/06.'1993 8200.000 
A002SB071 0025807101 10/06/1993 310.000 
A002S8071 0025807101 10/06/1993 1900.000 
A002S8071 0025807101 10I06/1993 81.000 
A002SB071 0025807101 10/06/1993 0.062 
A002S8071 0025807101 10/06.'1993 18.000 
A002SB071 0025807101 10/06.'1993 500.000 
A002S8071 002$807101 10/06.l1993 220.000 
A002S8071 0025807101 10/06.'1993 20.000 
A002SB071 0025807101 10I06/1993 290.000 
All02SBOB1 
A002SBOB1 
A002SBOB1 
A002SBOB1 
A002SBOB1 
A002SBOB1 
A002SBOB1 
A002SBOB1 
A002SBOB1 

0025808101 10/06.'1993 
002SBOB101 10/06.'1993 
0025808101 10/06.'1993 
0025808101 10/06.'1993 
0025808101 10I06/1993 
002SBOB101 10/06.'1993 
002SB08101 10/06.'1993 
002SBOB101 10/06.'1993 
002SB08101 10/06.'1993 

3000.000 
8.400 

22.000 
0.760 

140000.000 
18.000 
2.400 
12.000 

5300.000 
A002SBOB1 0025808101 10/06/1993 39.000 
A0025BOB1 0025808101 10I06l1993 2100.000 
A002SBOB1 0025808101 10/06/1993 140.000 
A002SBOB1 0025808101 10/06.'1993 0.030 
A002SBOB1 0025808101 10/06/1993 13.000 
A002SBOB1 0025808101 10/06/1993 260.000 
A002SBOB1 0025808101 10/06/1993 140.000 
A00258081 002SBOB101 10/06/1993 11.000 
A002SBOB1 002SBOB101 10/06/1993 41.000 
A002SB101 0025610101 10/06/1993 8300.000 
A002S8101 002SB10101 10/06/1993 12.000 

Units Qualifier 
mg/kg J 
mg/kg = 
mg/kg ., 

mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg • 
mg/kg J 
mgtkg = 
mg/kg • 
mg/kg = 
mg/kg = 
mg/kg • 
mg/kg 

mg/kg • 
mg/kg .. 

mg/kg = 
mg/kg J 
mg/kg J 
mg/kg ., 

mg/kg = 
mg/kg = 
mg/kg = 
mg/kg 

mg/kg = 
mglkg = 
mg/kg = 
mg/kg 

mg/kg • 
mg/kg • 
mglkg 
mglkg 
mg/kg .. 

mg/kg • 
mg/kg 
mg/kg J 
mg/kg J 
mg/kg = 
mg.lkg = 
mg/kg 
mg/kg 

mg/kg • 

mg/kg = 
mg/kg 
mg/kg = 
mg/kg • 

mg/kg = 
mg/kg 

mg/kg • 

mg/kg = 
mg/kg = 
mg/kg 
mg/kg 
mg/kg J 
mg/kg J 
mg/kg 

mg/kg = 
mgtkg 
mgtkg 
mg/kg 

mglkg = 
mg/kg = 
mg/kg 
mg/kg 

Screenlng Value -,---Co;..;;.;.n;.;;ce~n"'tratl=;.;;0.;;.ns~-- Exceeds Exceeds 
(SSV, mg/Kg) (min, mg/Kg) (max, mg/Kg) ssv BCK 

52.3 
18.7 

30.2 

15.9 

124 

7.24 

52.3 

18.7 

30.2 

0.13 
15.9 

124 

7.24 

52.3 

18.7 

30.2 

0.13 
15.9 

124 

7.24 

52.3 

18.7 

30.2 

0.13 
15.9 

124 

7.24 

6.5 
797 
5.7 
2.2 

1530 
4.1 
231 
8.7 
3.2 
128 
195 
4.9 
4.5 

3640 
1.7 
6.5 
2.8 
797 
5.7 
1.6 
2.2 

1530 
4.1 
231 
8.7 
0.12 
3.2 
128 
195 
4.9 
4.5 

3640 
1.7 
6.5 
2.8 
797 
5.7 
1.6 
2.2 

1530 
4.1 
231 
8.7 
0.12 
3.2 
128 
195 
4.9 
4.5 

3640 

1.7 
6.5 
2.8 
797 
5.7 
1.6 
2.2 

1530 
4.1 
231 
B.7 
0.12 
3.2 
128 
195 
4.9 
4.5 

3640 
1.7 

46.5 
78900 
34.4 
70.9 

15700 
93.1 
3150 
66.1 
15.4 
675 
653 
28.1 
168 

11800 
30.1 
46.5 
2.8 

78900 
34.4 
4.4 

70.9 
15700 
93.1 
3150 
66.1 
0.3 
15.4 
675 
653 
28.1 
168 

11800 
30.1 
46.5 
2.8 

78900 
34.4 
4.4 

70.9 
15700 
93.1 
3150 
66.1 
0.3 
15.4 
675 
653 
28.1 
168 

11800 
30.1 
46.5 
2.8 

78900 
34.4 
4.4 

70.9 
15700 
93.1 
3150 
66.1 
0.3 
15.4 
675 

653 
28.1 
168 

11800 
30.1 

x 

• 
x x 

x 

x x 

x x 

x 

x x 

x x 

x 

x 

x 

x 

<• 
x 
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TABLEA1 
Step 1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment 

Chemical 
Barium 
Calcium 
Chtomit.m, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercwy 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 
Aluminum 
Antimony 

Arsenic 
Barium 
Cadmium 

calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 
Lead 
Lead 
Aluminum 
Arsenic 
Barium 
Calcium 
Chromium, Total 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Sodium 
Vanadium 
Zinc 
p,p'·DDT 
Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium, Total 

Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercwy 
Nickel 
Potassium 
Selenium 
Sodium 
Tin (Sn) 
Vanadium 

Station ID 
A002S8101 
A002SB101 
A002SB101 
A002SB101 
A002SB101 
A002S8101 
A002SB101 
A002SB101 
A002SB101 
A002SB101 
A002SB101 
A0025B101 
A0025B101 
A0025B101 
A002SB101 
A0025B151 
A002SB151 
A002SB151 
A002SB151 
A002S8151 
A002SB151 
A002SB151 
A002SB151 
A002SB151 
A002SB151 
A002SB151 

Date 
Sample ID Collected 

002SB10101 10/06/1993 

Analytical 
Result 

22.000 
0025B10101 10/06/1993 110000.000 
0025810101 10/06/1993 36.000 
002SB10101 10/06/1993 1.900 
0025B10101 10/06/1993 17.000 
0025B10101 10/06/1993 7700.000 
002SB10101 10/06/1993 40.000 
0025810101 10/06/1993 3500.000 
0025810101 10/06/1993 48.000 
002SB10101 10/06/1993 0.043 
0025B10101 10/06/1993 19.000 
0025B10101 10/06/1993 680.000 
002SB10101 10/06/1993 390.000 
002SB10101 10/06/1993 27.000 
0025810101 10/06/1993 72.000 
0025B15101 10/25/1993 3800.000 
002SB15101 10/25/1993 8.500 
0025B15101 10/25/1993 6.900 
002SB15101 10/25/1993 45.000 
0025815101 10/25/1993 3.200 
0025B15101 10/25/1993 58000.000 
0025815101 10/25/1993 29.000 
002SB15101 10/25/1993 3.500 
0025815101 10/2511993 180.000 
002SB15101 10/25/1993 17000.000 
0025B15101 10/25/1993 1400.000 

A002SB151 002SB15101 10/25/1993 1300.000 
A002SB151 0025B15101 10/25/1993 160.000 
A002SB151 
A002S8151 
A00258151 
A002SB151 
A002SB151 
A002SB151 
A002SBC01 
A0025BC02 
A042SB008 
A042SB008 
A042SB008 
A042SB008 
A042SB008 
A042SB008 
A0425B008 
A042SB008 
A042SB008 
A042SBOOB 
A042SB008 
A0425B008 
A042SB008 
A042SB008 
A042SB010 
A0425B010 
A042SB010 
A0425B010 
A042SB010 
A042SB010 
A042SB010 
A0425B010 

0025815101 10/25/1993 
002S815101 10/25/1993 
0025815101 10/25/1993 
0025815101 10/2511993 
002SB15101 10/25/1993 
002SB15101 10/25/1993 
0025BC0101 03/29/1999 
002SBC0201 03/29/1999 

0.200 
29.000 
320.000 
110.000 
17.000 
490.000 
81.000 

3980.000 
042S800801 10/06/1995 2550.000 
0425800801 10/06/1995 1.100 
042SB00801 10/06/1995 12.500 
0425800801 10/06/1995 543.000 
0425B00801 10/06/1995 3.500 
042SB00801 10/06/1995 2.900 
0425B00801 10/06/1995 2440.000 
0425800801 10/0611995 7 .100 
042S800801 10/06/1995 187.000 
0425800801 10/06l1995 21.100 
0425800801 10/06/1995 183.000 
042SB00801 10/06/1995 5. 700 
042SB00801 10/06/1995 11.100 
0425800801 10/06/1995 0.019 
0425801001 10/07/1995 9010.000 
0425801001 10/07/1995 12.300 
0425801001 10/0711995 160.000 
042SB01001 10/0711995 0.380 
0425801001 10/07/1995 7950.000 
042SB01001 10/0711995 29.200 
042SB01001 10/0711995 2.800 
0425801001 10/07/1995 121.000 

A042SB010 0425B01001 10/07/1995 9260.000 
A0425B010 042S801001 10/07/1995 339.000 
A04258010 0425801001 10/07/1995 820.000 
A04258010 042SB01001 10/07/1995 73.700 
A042SB010 042SB01001 10/07/1995 0.320 
A042SB01 O 042SB01001 10/0711995 12.900 
A042SB010 0425B01001 10/07/1995 380.000 
A042SB010 042SB01001 10/07/1995 1.200 
A042SB010 042S801001 10/07/1995 433.000 
A0425B010 042SB01001 10/07/1995 28.500 
A0425B010 042SB01001 10/07/1995 39.900 

Units Quallfler 

mg/kg = 
mg/kg 
mg/kg 
mg/kg .. 

mg/kg 
mg/kg ,. 

mg/kg J 
mg/kg J 
mg/kg = 
mg/kg ,. 

mg/kg 

mg/kg = 
mg/kg • 
mg/kg = 
mg/kg = 
mg/kg 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg .. 
mg/kg 

mg/kg = 
mg/kg 

mg/kg • 
mg/kg J 
mg/kg • 

mg/kg • 
mg/kg = 
mg/kg J 
mglkg J 
mg/kg J 
mg/kg 
mg/kg "' 
mg/kg = 
mg/kg 

mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg '" 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg • 

mg/kg = 
mg/kg = 
mg/kg ,. 

mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg 

mg/kg J 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 

Sediment Range of Background 

Screening Value ---'Co'-=n.;..cen=tratlo,=;;.;n.-s___,~ Exceeds Exceeds 
(SSV, mg./Kg) (min, mg/Kg) (max, mg/Kg) SSV BCK 

52.3 

18.7 

30.2 

0.13 
15.9 

124 

12 
7.24 

52.3 

18.7 

30.2 

0.13 
15.9 

124 
30.2 
30.2 

7.24 

52.3 
18.7 

30.2 

124 

7.24 

52.3 

18.7 

30.2 

0.13 
15.9 

6.5 46.5 
797 78900 
5.7 34.4 
1.6 4.4 
2.2 70.9 

1530 15700 
4.1 93.1 
231 3150 
8.7 66.1 
0.12 0.3 
3.2 15.4 
128 675 
195 653 
4.9 28.1 
4.5 168 

3640 11800 
NA NA 
1.7 30.1 
6.5 46.5 
2.8 2.8 
797 78900 
5.7 34.4 
1.6 4.4 
2.2 70.9 

1530 15700 
4.1 93.1 
231 
8.7 
0.12 
3.2 
128 
195 
4.9 
4.5 
4.1 
4.1 

3640 
1.7 
6.5 
797 
5.7 
2.2 

1530 
4.1 
231 
8.7 
195 
4.9 
4.5 

3640 
1.7 
6.5 
0.32 
797 
5.7 
1.6 
2.2 

1530 
4.1 
231 
8.7 

0.12 
3.2 
128 
0.7 
195 
NA 
4.9 

3150 
66.1 
0.3 
15.4 
675 
653 
28.1 
168 
93.1 
93.1 

11800 
30.1 
46.5 

78900 
34.4 
70.9 

15700 
93.1 
3150 
68.1 
653 
28.1 
168 

11800 
30.1 
46.5 
0.32 

78900 
34.4 
4.4 
70.9 

15700 
93.1 
3150 
66.1 
0.3 
15.4 
675 
0.88 
653 
NA 

28.1 

x 

x 
x 

x 

x x 
x 

x x 

x x 
x 

x x 

x 
x 

x 
x 
x 

x 

x 

x 

x 

x 

x 

x 

x 

x 
x 

x 
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x 
x 

x 

x 



TABLEA1 
Step 1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment I. 
~---------------------------------Se-d-im-ent-----=R~an~g~e~o~fB~a~c~kg~r~oun~d.--------

Chemical 
Zinc 
p,p'-DDD 
p,p'-DDE 
p,p'-OOT 
Anlhracene 
Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranlhene 
Benzo(g,h,ijPerylene 
C8rbazole 
ChryseM 

Olbenz(a,h)anlhracene 
Fluoranthene 
lndeno(1,2;3-c,d)pyrene 
Phenaniw-
Pyrene 
BEQ 
Alumirum 
Anlinony 
Arsenic 
Barium 
Beryllium 
Cadmium 
catclum 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magne_sium 
Manganese 
Mercuty 

Nickel 
Potassium 
Sodium 
Tn(Sn) 
Vanadium 
Zinc 
Acenaphthylene 
Antlvacene 
Benzo(a)Anlliracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranlhene 
Benzo(g,h,ijPerylene 
Benzo(k)Fluoranlhene 
Ctvysene 
Dlbenz(a,h)anlhracene 
Oi-n-butyt Phthalate 
Fluoranlhene 
lndeno(1,2,3-c,d)pyrene 
Phenanthrene 
Pyrene 
BEQ 
Aluminum 
Antlmony 
Arsenic 
Barium 
Berylllum 
Cadmium 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 

Station ID 

A0425B010 
A042S8010 
A042S8010 
A042S8010 
A042S8010 
A04258010 

Sample ID 
042$801001 
0425801001 
042SB01001 
042$801001 
0425801001 
042SB01001 

Date 
Collected 
10/07/1995 
10/07/1995 
10/07/1995 
10/07/1995 
10/07/1995 
10/07/1995 

Analytical 
Result 

303.000 
0.700 
2.500 
2.300 
0.490 
1.100 

A042SB010 0425801001 10/07/1995 1.000 
A042SB010 0425801001 10/07/1995 3.400 
A042SB010 042$801001 10/0711995 0.750 
A042SB010 0425801001 10/07/1995 0.430 
A042S8010 
A042S8010 
A042SB010 
A042S8010 
A042S8010 
A042S8010 
A042SB010 
A042SB018 
A042SB018 
A042SB018 
A042SB018 
A042S8018 
A042S8018 
A042S8018 
A042S8018 
A042SB016 

0425801001 10/07/1995 2.400 
0425801001 10/07/1995 0.350 
0425801001 10/07/1995 4.000 
0425801001 10/07/1995 0.850 
0425801001 10/07/1995 2.100 
042$801001 10/07/1995 2.900 
0425801001 1()1()7/1995 1892.400 
0425801601 03129/1996 2980.000 
042SB01601 03/29/1996 0.390 
042$801601 03/29/1996 28.200 
0425801601 00/29/1996 12.000 
042$801601 03/29/1996 0.170 
0425801601 03/29/1998 0.060 
042SB01601 03/29/1998 1870.000 
0425801601 03/29/1996 11.900 
0425801601 03129/1996 0.700 

A042S8016 0425801601 03129/1996 6.400 
A042S8018 042$801601 03/29/1998 7100.000 
A042SB016 042$801601 03/29/1996 39.200 
A04258016 042$801601 03/29/1996 281.000 
A042SB018 0425801601 03/29/1998 20.000 
A0425B018 0425801601 00/29/1996 0.070 
A04258016 0425801601 03/29/1998 1.900 
A042SB016 042$801601 03/29/1998 695.000 
A0425B018 0425801601 03/29/1998 77.600 
A042SB016 042$801601 03/29/1996 1.400 
A042SB018 0425801601 03'29/1998 15.600 
A042SB018 0425801601 03'29/1998 19.500 
A042S8016 042SB01601 03129/1996 0.170 
A042S8016 042SB01601 03129/1998 0.200 
A042SB016 0425801601 00/29/1998 0.500 
A042SB016 0425801601 03129/1998 0.840 
A042S8018 0425801601 03'29/1996 0.680 
A0425B016 0425801601 03/29/1998 0.490 
A04258016 042SB01601 03/29/1998 0.640 
A042S8016 0425801601 Oat29/1996 0.880 
A042SB016 0425801601 03/29/1996 0.240 
A042S8016 042SB01601 03/29/1996 0.200 
A04258018 042SB01601 03129/1996 0.620 
A04258016 0425801601 03/29/1996 0.420 
A042SB018 042SB01601 03/29/1998 0.21 o 
A042SB018 0425801801 03/29/1998 0.110 
A042SB018 0425801801 03/29/1998 1087.080 
A0425B017 0425801701 03/29/1996 3850.000 
A04258017 042SB01701 03/29/1998 0.750 
A0425B017 0425801701 03/29/1998 38.&00 
A042SB017 042SB01701 03129/1998 28.600 
A042SB017 0425801701 03/29/1996 0.230 
A042S8017 0425801701 03/29/1998 0.320 
A04258017 0425801701 03/29/1998 4450.000 
A042S8017 0425801701 Oat29/1998 29.200 
A04258017 042$801701 03129/1998 1 .600 
A04258017 0425801701 0312911998 29.000 
A04258017 042$801701 03/2911996 7740.000 
A04258017 0425801701 03/29/1998 86.500 
A04258017 0425801701 03/29/1998 302.000 
A042SB017 0425801701 03129/1996 81.500 
A042S8017 0425801701 0312911996 0. 130 
A042SB017 0425801701 03/29/1998 5.100 

Units Ouallner 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg = 
mg/kg "' 
mg/kg J 
mg/kg J 
mg/kg • 
mg/kg J 
mg/kg • 
mg/kg J 
mg/kg "' 
mg/kg • 
Ilg/kg = 
mg/kg • 
mg/kg J 
mg/kg .. 

mg/kg • 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg • 
mg/kg J 
mg/kg = 
mg/kg ,. 

mg/kg J 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg .. 
mg/kg J 
mg/kg J 
mg/kg .. 

mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
ug/kg = 
mg/kg = 
mg/kg J 
mg/kg = 
mg/kg "' 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg = 
mg/kg = 
mg/kg 

mg/kg = 

Screenlng Value ___ C"""on"""cen_tratl_o_n..-s __ Exceeds Exceeds 
(SSV, mg/Kg) (min, mg!Kg) (max, mg/Kg) SSV BCK 

124 4.5 168 x x 

0.33 
0.33 
0.33 

0.33 
0.33 
0.33 

0.33 
0.33 

12 
7.24 

52.3 

18.7 

30.2 

0.13 
15.9 

124 
0.33 
0.33 
0.33 
0.33 

0.33 
0.33 

0.33 

0.33 
0.33 

12 
7.24 

52.3 

18.7 

30.2 

0.13 
15.9 

0.618 
0.598 
0.608 

0.82 
0.525 

0.525 

1.304 
3640 11800 
NA NA 
1.7 30.1 
6.5 46.5 

0.32 0.32 
2.8 2.8 
797 78900 
5.7 34.4 
1.8 4.4 
2.2 70.9 

1530 15700 
4.1 93.1 
231 3150 
8.7 68.1 
0.12 0.3 
3.2 15.4 
128 675 
195 653 
NA NA 
4.9 28.1 
4.5 168 

0.618 
0.598 
0.608 

0.596 
0.82 

0.525 

0.525 

1.304 
3640 11800 
NA NA 
1.7 30.1 
6.5 46.5 
0.32 0.32 
2.8 2.8 
797 78900 
5.7 34.4 
1.6 4.4 
2.2 70.9 

1530 15700 
4.1 93.1 
231 3150 
8.7 68.1 
0.12 0.3 
3.2 15.4 

x 
x x 
x x 

x 

x x 
x 
x 

x 
x 

x 

x 

x 

x 

x 

x 

x x 
x 

x 
x x 

x 

x 

x x 

x 

x 

x 
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TABLEA1 
Step 1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment 

Chemical 
Potassium 
Selenium 
Sodium 
rin(Sn) 
Vanadium 
Zinc 
Acenaphthylene 
Anthracene 
Benzo(a)Anthracene 
Benzo{a)Pyrene 
Benzo{b)Fluoranthene 
Benzo(g ,h,l)Perylene 
Benzo(k)Fluoranthene 
bis(2·Ethyihexyl) Phthalate 
Chrysene 
Oibenz(a,h)anthracene 
Fluoranthene 
lndeno(1,2,k,d)pyrene 
Phenanthrene 
Pyrene 
BEQ 
Aluminum 
Arsenic 
Barium 
BelylRum 
Calctum 
Chromium, Total 
Co bah 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Selenium 
r111(Sn) 
Vanadium 
Zi'lc 
Alt.Rlllnum 
Antimony 
Arsenic 
Barium 
8eryllum 
Cadmium 
Calcium 
Chromium, Total 
Cobaft 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sodium 
Tin (Sn) 
Vanadium 
Zinc 
Benzo(a)Anthracene 
8enzo(a)Pyrene 
Benzo(b)Fluoranthene 
Benzo(g,h,i)Perylene 
6enzo(k)Fluoranlhene 
Chrysene 
Oibenz(a,h)anthracene 
Fluoranthene 

Date 
Station ID Sample ID Collected 

A042S8017 042$801701 03/29/1996 
A042S6017 042S601701 03/29/1996 
A042SB017 042$601701 03/29/1996 
A042S6017 0425601701 Oai29/1996 
A042S8017 042$601701 03/29/1996 
A042S6017 042SB01701 0312911996 
A042SB017 042SB01701 03/2911996 
A042S6017 0425601701 0312911996 
A042SB017 0425801701 03/29/1996 
A042S6017 042$601701 0:!1129/1996 
A042SB017 0425601701 03129/1996 
A042S6017 042$601701 03129/1996 
A042S6017 042$801701 03/2911996 

Analytical 
Result 

952.000 
0.490 

110.000 
3.600 

13.400 
102.000 
0.200 
0.250 
0.820 
1.100 
1.000 
1.300 

. 1.000 
A042S6017 042$601701 03/29/1996 0.090 
A042S6017 042$601701 03/291'1996 G.950 
A042S6017 042$601701 03f29/1996 0.500 
A04is6011 0425601101 03/29/1996 1.500 
A042S6017 042SB01701 03/2911996 0.900 
A042S6017 0425801701 0312911998 0.540 
A042S6017 0425801701 03/2911996 1.200 
A042S6017 0425601701 0312911996 1882.950 
A042S6018 0425601801 03/2911996 1880.000 
A042S6018 0425601801 0312911996 2.800 
A042S601B 042S801801 03/2911996 15.800 
A042S601B 0425601801 03./29/1996 0.130 
A042SB018 0425601801 0312911996 287.000 
A042S601B 0425601801 03/2911996 2.600 
A042SB01B 0425601801 03129/1996 0.300 
A042S8018 0425801801 03/29/1996 4.000 
A042S6018 0425B01801 03/29/1996 2830.000 
A042S601 B 042SB01801 0312911996 44.000 
A042S601 B 0425801801 03/29/1996 99.800 
A042SB018 0425801801 03/29/1998 18.500 
A042S6018 0425601801 03/2911996 0.860 
A042SB01B 0425801801 03/29/1996 238.000 
A042S6018 0425601801 03f29.l1996 0.350 
A042S6018 0425801801 03/29/1996 0.790 
A042SB018 0425601801 03.129/1996 4.200 
A042S801B 0425601801 03/29/1996 16.100 
A042S6019 0425601901 03/29/1996 2250.000 
A04256019 0425601901 03/29/1996 1.500 
A042S6019 042$801901 03/29/1996 6.300 
A042SB019 042SB01901 03/29/1996 19.800 
A042SB019 0425801901 03/29/1996 0.170 
A04258019 042$601901 03/29/1996 0.300 
A042SB019 0425601901 03/29/1996 7030.000 
A042S8019 0425601901 03/29/1996 18.000 
A042S6019 0425601901 03/2911998 1.100 
A042S6019 0425601901 03.12911996 62.400 
A042S6019 0425601901 03/29/1996 7590.000 
A04256019 0425601901 03/2911996 128.000 
A04256019 0425601901 03/29/1996 231.000 
A04256019 0425801901 03/29/1996 68.400 
A042S8019 0425801901 03/2911996 0.350 
A042S8019 042S801901 03/29/1996 8.100 
A042SB019 0425801901 03/29/1996 464.000 
A0425B019 0425B01901 0312911996 0.510 
A042S8019 0425801901 03/29/1996 93.800 
A042S8019 042S601901 03/2911996 3.900 
A042S6019 0425601901 03.12911996 6.600 
A042S6019 0425601901 0312911996 110.000 
A042SB019 042S601901 03/29/1996 0.210 
A042S6019 0425801901 03/29/1996 0.230 
A042S8019 0425601901 03/29/1996 0.250 
A042S6019 0425801901 03.129/1996 0.200 
A042S6019 042$601901 03/2911996 0.250 
A042S8019 042$801901 03.129/1996 0.240 
A042S8019 0425601901 03/29/1996 0.080 
A042S6019 042$801901 0312911996 0.360 

Units Quallfler 
mg/kg 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg "' 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg • 
mg/kg 
mg/kg J 
mg/l<g .. 
mg/kg J 
mg/kg = 
mg/kg .. 
mg/kg J 
mg/kg " 
ug/kg ,. 

mg/kg = 
mg/kg ,. 

mg/kg = 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg = 
mg/kg 
mg/kg J 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg 
mg/kg = 
mg/kg J 
mg/kg = 
mg/kg = 
mg/kg " 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg 

mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 

Sediment Range of Background 
Screening Value Concentrations Exceeds Exceeds 

(SSV, mg/Kg) (min, mg/Kg) (max, mg/Kg) SSV BCK 

124 
0.33 
0.33 
0.33 
0.33 

0.33 
0.33 
0.33 

0.33 
0.33 

7.24 

52.3 

16.7 

30.2 

15.9 

124 

12 
7.24 

52.3 

16.7 

30.2 

0.13 
15.9 

124 
0.33 
0.33 

0.33 
0.33 
0.33 

128 675 x 
0.7 0.88 
195 653 
NA NA 
4.9 
4.5 

3640 
1.7 

28.1 
166 

0.816 
0.596 
0.606 

0.596 

0.62 
0.525 

0.525 

1.304 
11800 
30.1 

6.5 46.5 
0.32 0.32 
797 78900 
5.7 
1.6 
2.2 

34.4 
4.4 

70.9 
1530 15700 
4.1 93.1 
231 3150 
8.7 
3.2 

66.1 
15.4 

128 675 
0.7 0.88 
NA NA 
4.9 28.1 
4.5 

3640 
NA 
1.7 

166 
11800 

NA 
30.1 

6.5 46.5 
0.32 0.32 
2.8 2.8 
797 78900 
5.7 
1.6 
2.2 

1530 
4.1 
231 
8.7 
0.12 
3.2 

34.4 
4.4 

70.9 
15700 
93.1 
3150 
66.1 
0.3 
15.4 

128 675 
0.7 0.88 
195 653 
NA NA 
4.9 
4.5 

28.1 
168 

0.616 
0.598 
0.608 

0.596 
0.62 
0.525 

x x 
x x 

x 

x 

x x 
x 
x 

x 
x 

x 

x 

x 

x 

x x 

x 
x x 

x 
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TABLEA1 
Step 1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil lo Sediment 

Chemical 
lndeno(1,2,3-c,d)pyrene 

Phenaothrene 
Pyrene 
BEQ 
Aluminum 
Antimony 
Arsenic 
Barium 
Berylllum 
Cadmium 
Calcium 
Chromium, Total 
Coball 
Copper 
Iron 
lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 
Tn(Sn) 
Vanadium 
Zinc 
Acenaph1hylene 
Benzo(a)Pyrene 
Benzo(b)Fluoranlhene 

Benzo(g,h,OPerylene 
Benzo(k)Fluoranlhene 
Chrysene 
Df..n..butyl Plllhalale 
lndeno(1,2,3-c,d)pyrene 
Pyrene 
BEQ 
Arsenic 
BerylDum 
Benzo(a)Anlhracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranlhene 
Benzo(g,h,QPerylene 
Benzo(k)Fluoranlhene 

c~ 
Fluoranthene 
lndeno(1,2,3-c,d)pyrene 

Phenanlhrene 
Pyrene 
BEQ 
Arsenic 
BeryUlum 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Arsenic 
Aluminum 
Barium 
Calc:lum 
Chromium, Total 
Iron 
Lead 
Magnesium 
Manganese 

Mercury 
Vanadium 
Zone 
Aluminum 
Antimony 
Arsenic 

Station ID 
A042S6019 
A042S6019 
A042S6019 
A042SB019 
A042SB021 
A042SB021 
A042S6021 
A042S6021 
A042SB021 

Date 
Sample ID Collected 

042$601901 03129/1996 
042$601901 03/2911996 
042$601901 0312911996 
042$801901 0312911996 
042$602101 0312911996 
042$602101 0312911996 
042$602101 03129/1996 
042$602101 0312911996 
042$602101 03129/1996 

Analytlcal 
Result 

0.160 
0.160 
0.320 

374.740 
2660.0QO 

0.800 
25.400 
19.000 
0.130 

A042SB021 0428602101 03/29/1996 0.220 
A042S6021 0428602101 03129/1996 3120.000 
A042SB021 0428602101 03129/1996 5.500 
A042SB021 042SB02101 03129/1996 0.410 
A042S6021 0428802101 03129/1996 14.300 
A04286021 0425802101 03/29/1996 3460.000 
A042S8021 042$802101 0312911996 34.400 
A042SB021 042SB02101 03/29/1996 138.000 
A042S8021 0428802101 03129/1996 15.100 
A042SB021 0428602101 03/29/1996 0.060 
A042SB021 042$602101 03/29/1996 2.000 
A042S6021 042$802101 03129/1996 432.000 
A042SB021 042$802101 03/29/1996 107.000 
A04288021 0428802101 03/29/1996 5.700 
A042S8021 0428802101 03/29/1996 6.200 
A042SB021 0428802101 03/29/1996 64.300 
A042SB021 0428802101 03/29/1996 0.160 
AC42S8021 0428802101 03/29/1996 0.100 
A042SB021 0428802101 03129/1996 0.090 
A042SB021 0428802101 03/29/1996 0.190 
A0428B021 0428802101 03/2911996 0.096 
A042S6021 042$602101 03/29/1996 
A042SB021 0428802101 03/29/1996 
A0428B021 0428802101 03/29/1996 
A04288021 0428802101 03129/1996 
A04288021 0428802101 03/29/1996 
A042SB042 0428604201 1 Cl/1411996 
A042SB042 0428804201 1Cl/141199B 
A0428B042 042SB04201 1 Cl/1411998 
A0428B042 0428804201 1 Cl/1411998 
A042SB042 042SB04201 1Cl/1411998 
A042SB042 042SB04201 1Cl/141199B 
A042SB042 0428804201 1Cl/1411998 
A0428B042 0428604201 1 Q/1411998 
A042SB042 0428804201 1Cl/1411998 
A0428B042 0428604201 10/1411998 
A0428B042 0425604201 1Q/1411998 
A042SB042 0428604201 1Q/1411998 
A0428B042 0428804201 1Q/1411998 

0.091 
0.110 
0.140 
0.100 

542.051 
8.600 
0.200 
0.240 
0.250 
0.290 
0.180 
0.180 
0.290 
0.510 
0.170 
0.150 
0.580 

507.090 
A0428B043 042SB04301 10/1411998 3.000 
A042SB043 0425804301 10/1411998 0.170 
A0428B048 0428604801 02/22/1999 2.100 
A042SB05B 042SB05801 09/05/2001 7.530 
A0428B059 042$805901 09/05/2001 9.270 
A0428B060 0428606001 09/05/2001 9.860 
A0428B061 0428806101 09/05/2001 27.400 
AS01SB001 8015600101 10IOSl1993 2500.000 
AS01SB001 S018B00101 10/06/1993 7.000 
AS01SB001 8018600101 10I06/1993 2900.000 
AS01SB001 8018600101 10/06/1993 3.500 
AS01SB001 S018B00101 10/06/1993 490.000 
AS01SB001 S01SB00101 10/06/1993 7.100 
A8018B001 S01SB00101 10/06/1993 110.000 
AS01SB001 801SB00101 10/06/1993 3.100 
AS018B001 S018B00101 10/06/1993 0.030 
A801SB001 S01SB00101 10/06/1993 1.600 
AS01SB001 S01SB00101 10/06/1993 7.100 
AS01SB002 S01SB00201 10/27/1993 7630.000 
AS01SB002 S01SB00201 10/27/1993 17.500 
A801SB002 S01SB00201 10/27/1993 9.400 

Units Quallfler 

mg/kg J 
mg/kg J 
mg/kg J 
ug/kg .. 

mg/kg • 
mg/kg J 
mg/kg • 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg • 
mg/kg J 
mg/kg • 
mg/kg • 
mg/kg J 
mg/kg • 

mg/kg " 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg .. 

mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
ug/kg = 
mg/kg ., 

mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 

mg/kg " 
mg/kg J 
mg/kg J 

mg/kg " 
ug/kg = 
mg/kg = 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg " 
mg/kg = 
mg/kg = 
mg/kg 
mg/kg J 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg = 

Sediment Range of Background 
Screening Value Concentrations 

(SSV, mg/Kg) (min, mg/Kg) (max, mg/Kg) 

0.33 
0.33 

12 
7.24 

52.3 

18.7 

30.2 

0.13 
15.9 

124 
0.33 
0.33 

0.33 

0.33 

7.24 

0.33 
0.33 

0.33 
0.33 

0.33 
0.33 

7.24 

7.24 
7.24 
7.24 
7.24 
7.24 

52.3 

30.2 

0.13 

124 

12 
7.24 

3640 
NA 
1.7 

0.525 

1.304 
11800 

NA 
30.1 

6.5 46.5 
0.32 0.32 
2.8 
797 
5.7 
1.6 
2.2 

1530 
4.1 
231 
8.7 
0.12 
3.2 
128 
195 
NA 
4.9 
4.5 

1.7 
0.32 

1.7 
0.32 
1.7 
1.7 
1.7 
1.7 
1.7 

3840 

2.8 
78900 
34.4 

4.4 
70.9 

15700 
93.1 
3150 
66.1 
0.3 
15.4 
675 
653 
NA 
28.1 
168 

0.598 
0.606 

0.596 
0.62 

0.525 

1.304 
30.1 
0.32 
0.616 
0.598 
0.606 

0.596 
0.62 

0.525 

U04 
30.1 
0.32 
30.1 
30.1 
30.1 
30.1 
30.1 

11800 
6.5 46,5 
797 78900 
5.7 

1530 
4.1 
231 
8.7 
0.12 

34.4 
15700 
93.1 
3150 
66.1 
0.3 

4.9 28.1 
4.5 

3640 
NA 
1.7 

168 
11600 

NA 
30.1 

(. 
Exceeds Exceeds 

SSV BCK 

x 

x 

x 

x 

x 

x 
x 
x 
x 

x 
x 

a 



• 

• 
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TABLEA1 
Step 1 Screening Chemicals Detected in Sur1ace Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surtace Soil to Sediment 

Chemical 
· Barium 

Cadmium 
Calcium 
Chromium, Total 
Cobalt 
Coppar 
Iron 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 
p,p'-DDE 
p,p'-DDT 
Benzo(a)Anlhracene 
Benzo(a)Pyrane 
Benzo(b)Fluoranthene 
Benzo(g,h.~Perylene 

Benzo(k)Fluoranlhene 
Chrysene 
Fluoranthene 
lndeno(1,2,3-c,d)pyrene 
Phenanthrene 
Pyrene 
BEQ 
1, 1, 1-Trlchloroelhane 
Acetone 
Chlorobenzene 
m+pXylene 
Methyl ethyl ketone (2-Butanone) 
Methylene Chloride 
Toluene 
Aluminum 
Arsenic 
Barium 
Calcium 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sor!IUlll 
Vanadium 
Zinc 
Ah.mlnum 
Arsenic 
Barium 
cadmium 
Calcium 
Chromium, Tolal 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 
Aluminum 

Date 
Station ID Sample ID Collected 

AS015B002 5015600201 10/27/1993 
AS015B002 5015600201 10/27/1993 

Analytical 
Result 

98.400 
1.200 

AS015B002 5015800201 10/27/1993 38100.000 
AS015B002 5015800201 10/27/1993 38.700 
AS0158002 501 S600201 10/27/1993 1.900 
AS015B002 5015800201 10/27/1993 443.000 
AS0158002 5015800201 10/27/1993 8470.000 
AS015B002 5015800201 10/27/1993 109.000 
AS015B002 5015800201 10/27/1993 14.800 
AS0158002 5015600201 10/27/1993 9.000 
AS0158002 5015600201 10/27/1993 466.000 
AS0158002 5015800201 10/27/1993 
AS0158002 5015600201 10/27/1993 
AS015B002 5015600201 10/27/1993 
AS01SB002 5015800201 10/27/1993 
AS0158002 501SB00201 10/27/1993 
AS015B002 5015600201 10/27/1993 
AS015B002 5015600201 10/2711993 
AS015B002 5015800201 10/27/1993 
AS015B002 5015800201 10/27/1993 
AS015B002 5015800201 10/27/1993 
AS0158002 5015800201 10/27/1993 
AS015B002 5015800201 10/27/1993 
AS0158002 5015800201 10/27/1993 
AS0158002 5015800201 10/27/1993 
AS015B002 5015800201 10/27/1993 
AS015B002 5015800201 10/27/1993 
AS0158002 5015800201 10/27/1993 
AS015B002 5015800201 10/27/1993 
AS015B002 5015800201 10/27/1993 
AS0158002 5015800201 10/27/1993 

252.000 
55.000 
369.000 

0.004 
0.012 
0.120 
0.110 
0.150 
0.098 
0.067 
0.140 
0.240 
0.097 
0.100 
0.300 

337.510 
0.003 
0.090 
0.029 
0.003 

AS0158002 5015800201 10/27/1993 0.003 
AS015B002 5015600201 10/27/1993 0.002 
AS015B002 5015600201 10/27/1993 0.003 
AS0256002 S02S800201 10/06/1993 6100.000 
AS025B002 5025600201 10/06/1993 3.200 
AS02SB002 S02SB00201 10/06/1993 15.000 
A5025B002 S02S800201 10/06/1993 92000.000 
AS025B002 5025600201 10/06/1993 1.300 
AS02SB002 5025800201 10/06/1993 10.000 
AS025B002 5025800201 10/06l1993 7200.000 
AS0256002 5025800201 10/06/1993 31.000 
AS02S8002 5025800201 10/06/1993 2600.000 
AS025B002 5025800201 10/06/1993 34.000 
AS025B002 5025800201 10/06l1993 0.030 
AS025B002 5025800201 10/06/1993 13.000 
AS02S8002 5025800201 10/06/1993 430.000 
AS0258002 502SB00201 10/06/1993 320.000 
AS02S6002 5025800201 10/06/1993 19.000 
AS02SB002 5025800201 10I06/1993 49.000 
A502S8006 5025800601 10/06/1993 8200.000 
AS025B006 S02SB00601 10/06/1993 3.900 
AS0258006 5025800601 10/06/1993 22.000 
AS025B006 5025800601 10/06.'1993 0.800 
AS025B006 5025800601 10/06/1993 75000.000 
AS025B006 5025800601 10/06/1993 25.000 
A50258006 5025800601 10/06/1993 1.400 
A502SB006 5025800601 10/06/1993 13.000 
AS025B006 5025800601 10/06l1993 7100.000 
A502SB006 5025800601 10/06.'1993 44.000 
AS0258006 5025800601 10/06/1993 2400.000 
A5025B006 5025800601 10/06/1993 41.000 
A502S8006 5025800601 10/06l1993 0.040 
AS0258006 5025800601 10/06/1993 12.000 
A50258006 5025600601 10/06/1993 470.000 
AS02S8006 5025800601 10/06/1993 270.000 
A5025B006 5025800601 10/06/1993 20.000 
AS025B006 5025800601 10/06/1993 61.000 
AS02S6007 5025800701 10/06/1993 5.700 

Units Qualifier 

mg/kg = 
mg/kg 
mg/kg J 
mg/kg = 
mg/kg 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg • 
mg/kg = 
mg/kg 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
ug/kg 
mg/kg J 
mg/kg ,. 
mg/kg 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg "' 
mg/kg 
mg/kg .. 

mg/kg = 
mg/kg 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg • 
mg/kg 
mg/kg 
mg/kg 
mg/kg = 
mg/kg 

mgfkg = 
mg/kg = 
mg/kg = 
mg/kg 
mg/kg 
mg/kg • 
mg/kg = 
mg/kg 
mg/kg 
mg/kg 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Sediment Range of Background 
Screening Value Concentrations 

(SSV, mg/Kg) (min, mg(Kg) (max, mg(Kg) 

52.3 

18.7 

0.13 
15.9 

124 

0.33 
0.33 

0.33 
0.33 

0.33 
0.33 

7.24 

18.7 

30.2 

0.13 
15.9 

124 

7.24 

52.3 

18.7 

30.2 

0.13 
15.9 

124 

6.5 46.5 
2.8 2.6 
797 
5.7 

76900 
34.4 

1.6 4.4 
2.2 

1530 
8.7 
0.12 
3.2 

70.9 
15700 
66.1 
0.3 
15.4 

126 675 
195 
4.9 
4.5 

653 
26.1 
168 

0.616 
0.598 
0.608 

0.596 
0.62 

0.525 

1.304 

3840 11800 
1.7 
6.5 

30.1 
46.5 

797 78900 
1.6 
2.2 

4.4 
70.9 

1530 15700 
4.1 
231 

93.1 
3150 

8.7 68.1 
0.12 
3.2 
126 

0.3 
15.4 
675 

195 653 
4.9 
4.5 

3840 
1.7 
6.5 

26.1 
168 

11800 
30.1 
46.5 

2.8 2.8 
797 78900 
5.7 
1.6 
2.2 

1530 
4.1 

34.4 
4.4 
70.9 

15700 
93.1 

231 3150 
8.7 66.1 
0.12 
3.2 

0.3 
15.4 

128 675 
195 653 
4.9 28.1 
4.5 168 

3640 11800 

Exceeds Exceeds 
SSV BCK 

x 
x 

x. 

x x 

x 
x x 

x 
x x 

x 

x 

x 
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TABLEA1 
Step 1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment 

(. 
Chemical 

Arsenic 
Barilm 
Cadmium 
Calclum 
Clvomlum, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodil.m 
Vanadium 
Zinc 
Akmhm 
Arsenic 
Barium 
cadmium 
calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 
Aluminum 
Arsenic 
Barilm 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Niekel 
Potasslum 
Sodium 

Vanadium 
Zinc 
Aluminum 
Anti'nony 
Arsenic 
Barium 
Cadmium 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 

Date Analytlcal 
Station ID Sample ID Collected Result Units Qualifier 

AS02SB007 802$800701 1 OIOli/1993 0.007 mg/kg 
AS025B007 5025800701 10I06l1993 0.043 mg/kg = 
AS02SB007 502$800701 10/0611993 0.004 mg/kg 
AS02SB007 502$800701 10I06l1993 98.000 mg/kg = 
AS025B007 5025800701 10I06l1993 0.029 mg/kg = 
AS0258007 802$800701 10I06l1993 0.003 mg/kg = 
AS0258007 802$800701 10I06l1993 0.075 mg/kg = 
AS02SB007 502$800701 10/06l1993 8.200 mg/kg = 
AS02SB007 5025800701 10/06/1993 0.310 mg/kg J 
AS02SB007 502$800701 10/06/1993 1.900 mg/kg J 
AS02S8007 802$800701 10/06/1993 0.081 mg/kg = 
AS02SB007 5025800701 10/06l1993 0.000 mg/kg = 
AS02SB007 S02SB00701 10/06l1993 O.o18 mg/kg = 
AS025B007 802$800701 10/06/1993 0.500 mg/kg = 
AS025B007 5025800701 10/06l1993 0.220 mg/kg " 
AS02SB007 5025800701 10/06/1993 0.020 mg/kg = 
AS02SB007 S02SB00701 10/06/1993 0.290 mg/kg = 
AS02SB008 5025800801 10/06/1993 3.000 mg/kg = 
AS02SB008 802$800801 10/06/1993 0.008 mg/kg = 
AS02SB008 502$800801 10/06/1993 0.022 mg/kg"= 
AS02SB008 S02SB00801 10/06/1993 0.001 mg/kg 
AS02SB008 S025800801 10/06/1993 140.000 mg/kg = 
AS02SB008 S02SBOOB01 10/06l1993 0.018 mg/kg = 
AS02SB008 5025800801 10/06/1993 0.002 mg/kg = 
AS02SB008 S02SBOOB01 10/06/1993 0.012 mg/kg = 
AS025B008 802$800801 10I06/1993 5.300 mg/kg = 
AS025B008 5025800801 10/06/1993 0.039 mg/kg J 
AS02SB008 S02SB00801 10/06/1993 2.100 mg/kg J 
AS025B008 S02SB00801 10/06/1993 0.140 mgkg = 
A5025B008 802$800801 10/06/1993 0.000 mg/kg = 
AS025B008 5025800801 10/06/1993 0.013 mg/kg = 
AS025B008 S02SB00801 10/06/1993 0.260 mg/kg = 
AS025B008 802$800801 10I06/1993 0.140 mg/kg = 
AS02SB008 S02SB00801 10/06/1993 0.011 mg/kg = 
AS02SB008 5025800801 10/06/1993 0.041 mg/kg 
AS02S8010 S02SB01001 10/06/1993 8300.000 mg/kg = 
AS02S8010 5025801001 10/06,/1993 12.000 mg/kg = 
AS02S8010 802$801001 10/06,/1993 22.000 mg/kg = 
AS02S8010 5025801001 10/06/1993 110000.000 mg/kg • 
AS025B010 $02$801001 10/06/1993 36.000 mg/kg = 
AS0258010 502$801001 10/06/1993 1.900 mg/kg = 
AS02S8010 502$801001 10/06/1993 17.000 mg/kg = 
AS0258010 5025801001 10I06.l1993 7700.000 mg/kg = 
AS0258010 802$801001 10/06/1993 40.000 mg/kg J 
AS0258010 5025801001 10I06/1993 3500.000 mg/kg J 
AS02S8010 5025801001 10/06/1993 48.000 mg/kg = 
AS02S8010 5025801001 10/06,/1993 0.040 mg/kg = 
AS02S8010 5025801001 10/06/1993 19.000 mg/kg = 
AS02S8010 5025801001 10/06/1993 680.000 mg/kg = 
AS02SB010 5025801001 10/06.'1993 390.000 mg/kg = 
AS0258010 5025801001 10/06/1993 27.000 mg/kg " 
AS0258010 $02$801001 10I06l1993 72.000 mg/kg = 
AS02S8015 502$801501 10/25/1993 3800.000 mg/kg = 
AS02S8015 5028801501 10/25/1993 8.500 mg/kg J 
AS02S8015 5025801501 10/25/1993 6.900 mg/kg J 
AS02S8015 5025.801501 10/25/1993 45.000 mg/kg J 
AS0258015 5025801501 1012511993 3.200 mg/kg J 
AS02S8015 502$801501 1012511993 58000.000 mg/kg = 
AS02SB015 5025801501 10/25/1993 29.000 mg/kg = 
A50258015 5025801501 10/25/1993 3.500 mg/kg = 
AS02SB015 5025801501 10/2511993 180.000 mg/kg 
AS025B015 5025801501 10/25/1993 17000.000 mg/kg 
A502SB015 5025801501 10/25/1993 1400.000 mg/kg J 
A50258015 5025801501 10/2511993 1300.000 mg/kg 
A50258015 5025801501 10/2511993 160.000 mg/kg = 
AS025B015 5025801501 10/2511993 0.200 mg/kg 
AS02S8015 5025801501 10/2511993 29.000 mg/kg J 
A5025B015 5025801501 10/2511993 320.000 mg/kg J 
AS02SB015 5025801501 10/2511993 110.000 mg/kg J 

Sediment Range of Background 
Screening Value ___ c_o_ncen __ tratl_on_• __ Exceeds Exceeds 

(SSV, mg/Kg) (min, mg/Kg) (max, mg/Kg) SSV BCK 

7.24 1.7 30.1 

52.3 

18.7 

30.2 

0.13 
15.9 

124 

7.24 

52.3 

18.7 

30.2 

0.13 
15.9 

124 

7.24 

52.3 

18.7 

30.2 

0.13 
15.9 

124 

12 
7.24 

52.3 

18.7 

30.2 

0.13 
15.9 

6.5 46.5 
2.8 2.8 
797 78900 
5.7 34.4 
1.6 4.4 
2.2 70.9 

1530 15700 
4.1 93.1 
231 3150 
8.7 66.1 
0.12 0.3 
3.2 15.4 
128 675 
195 653 
4.9 28.1 
4.5 168 

3640 11800 
1.7 30.1 
8.5 48.5 
2.8 2.8 
797 78900 
5.7 34.4 
1.6 4.4 
2.2 70.9 

1530 15700 
4.1 93.1 
231 3150 
8.7 66.1 

0.12 0.3 
3.2 15.4 
128 675 
195 653 
4.9 28.1 
4.5 168 

3640 11800 
1.7 30.1 
6.5 46.5 
797 78900 
5.7 34.4 
1.6 4.4 
2.2 70.9 

1530 15700 
4.1 93.1 
231 3150 
8.7 66.1 

0.12 0.3 
3.2 15.4 
128 675 
195 653 
4.9 28.1 
4.5 168 

3640 11800 
NA NA 
1.7 30.1 
8.5 48.5 
2.8 2.8 
797 78900 
5.7 $4.4 
1.6 4.4 
2.2 70.9 

1530 15700 
4.1 93.1 
231 3150 
8.7 66.1 
0.12 0.3 
3.2 15.4 
128 675 
195 653 

x 

x 

x 
x 

x 

x x 
x 

x x 

x x 

x 

x 
x 
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TABLEA1 
Step 1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment 

Chemical 
Vanadium 
Zinc 
Aluminum 
Antimony 
Arsenic 
Barium 
Calcium 
Chromium, Total 
Coban 
Copper 
iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
cadmium 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sliver 
Sodium 
Vanadium 
Zinc 
Acenaphthene 
Anthracene 
Banzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranlhene 
Benzo(g,h,l)Perylene 
Carbazole 
Chrysene 
Fluoranthene 
Fluorene 
lndeno(1,2,3-c,d)pyrene 
Phenanlhrene 
Pyrene 
SEQ 
Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 

Station ID Sample ID 

AS02SB015 S02SB01501 
AS02SB015 S02SB01501 
AS02SB018 S02SB01801 
AS02SB018 S02SB01801 

Date 
Collected 

10/25/1993 
10/25/1993 
10/26.11993 
10/26/1993 

Analytical 
Result 
17.000 

490.000 
1500.000 

8.300 
AS02SB018 S02SB01801 10/26.11993 20.000 
AS02SB018 S02SB01801 10/26.11993 37.000 
AS02S8018 S02SB01801 10/26/1993 68000.000 
AS02SB018 S02SB01801 10/26.11993 8.200 
AS02SB018 S02SB01801 10/2611993 3.300 
AS02SB01B S02SB01801 10/2611993 100.000 
AS02SB018 S02SB01801 10/26.11993 4700.000 
AS02SB018 S02SB01801 10/2611993 85.000 
ASOl'.$8018 S02SB01801 10/2611993 800.000 
AS02SB0~8 S02SB01801 10/26/1!!93 55.000 
AS02SB018 S02SB01801 10/26/1993 0.280 
AS02SB018 S02S801801 10/2611993 9.800 
AS02SB018 S02SB01801 10/26/1993 180.000 
AS02SB018 S02SB01801 10/26/1993 94.000 
AS02S8018 S02SB01801 10/2611993 9.000 
AS02SB018 S02SB01801 10/26/1993 71.000 
E054S8041 054$804101 09/17/2002 5330.000 
E054SB041 0545804101 09/17/2002 5.900 
E054S8041 0545804101 09/17/2002 5.190 
E054SB041 0545804101 09/17/2002 88.300 
E0545B041 0545804101 09/17/2002 0.382 
E054S8041 054$804101 09/17/2002 2.850 
E054S8041 0545804101 09/1712002 2580.000 
E054S8041 0545804101 09/1712002 104.000 
E054S8041 054S804101 09/1712002 4.110 
E054SB041 0545804101 09/17/2002 253.000 
E054S8041 0545804101 09/17/2002 16800.000 
E054SB041 0545804101 09/17/2002 673.000 
E0545B041 0545804101 09/17/2002 608.000 
E054SB041 0545804101 09/17/2002 128.000 
E054S8041 0545804101 09/17/2002 2.740 
E054S8041 0545804101 09/17/2002 21.700 
E054S8041 0545804101 09/17/2002 342.000 
E054S8041 054$804101 09/17/2002 1.050 
E05458041 054$804101 09/17/2002 0.826 
E054SB041 0545804101 09/17/2002 73.800 
E054S8041 054S804101 09/17/2002 10.700 
E054S8041 0545804101 09/17/2002 1050.000 
E054SB041 0545804101 09/17/2002 0.028 
E054SB041 0545804101 09/17/2002 0.069 
E054SB041 0545804101 09/17/2002 0.292 
E054S8041 0545804101 09/17/2002 0.314 
E0545B041 054$804101 09/17/2002 0.445 
E054S8041 054S804101 09/17/2002 0.138 
E054S8041 054SB04101 09/17/2002 0.027 
E054S8041 054$804101 09/17/2002 0.296 
E05458041 054S804101 09/17/2002 0.541 
E054SB041 054$804101 09/17/2002 0.021 
E054SB041 054SB04101 09/17/2002 0.288 
E054S8041 0545804101 09/17/2002 0.345 
E054SB041 0545804101 09/17/2002 0.570 
E054S8041 054$804101 09/17/2002 605.161 
E054SB043 0545804301 09/1712002 9200.000 
E054SB043 054S804301 09/17/2002 4.840 
E054SB043 054S804301 09/1712002 43.100 
E054SB043 0545804301 09/17/2002 0.331 
E054SB043 0545804301 09/17/2002 0.138 
E054SB043 0545804301 09/17/2002 6360.000 
E054S8043 054S804301 09/17/2002 19.400 
E054S8043 054S804301 09/17/2002 1.710 
E054SB043 054S804301 09117/2002 84.900 
E054SB043 054S804301 09/17/2002 10300.000 
E054S8043 054SB04301 09117/2002 215.000 
E054SB043 0545804301 09/17/2002 1180.000 
E054S8043 054$804301 09/17/2002 64.500 

Units Qualifier 
mg/kg 

mg/kg = 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg 

mg/kg • 
mg/kg = 
mg/kg 
mg/kg 
mg/kg J 
mg/kg • 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg = 
mg/kg 
mg/kg J 
mg/kg 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg 
mg/kg 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg 

mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 

ug/kg = 
mg/kg = 
mg/kg • 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 

Sediment Range of Background 
Screening Value Concentrations 

(SSV, mg/Kg) (min, mg/Kg) (max, mg/Kg) 

124 

12 
7.24 

52.3 

18.7 

30.2 

0.13 
15.9 

124 

12 
7.24 

52.3 

18.7 

30.2 

0.13 
15.9 

2 

124 
0.33 
0.33 
0.33 
0.33 

0.33 
0.33 
0.33 

0.33 
0.33 

7.24 

52.3 

18.7 

30.2 

4.9 28.1 
4.5 

3840 

NA 
1.7 

168 
11800 

NA 
30.1 

6.5 46.5 
797 78900 
5.7 
1.6 
2.2 

1530 
4.1 
231 
8.7 
0.12 
3.2 

34.4 
4.4 
70.9 

15700 
93.1 
3150 
66.1 
0.3 
15.4 

128 675 
195 653 
4.9 28.1 
4.5 188 
261 20500 
0.5 
0.95 

7.4 
67.5 

1.8 1980 
0.13 1.6 
0.06 1.5 
167 
2.3 
0.35 
0.47 
1050 

1 

182000 
567 
111 
866 

30600 
400 

31 14800 
0.93 508 
0.03 
0.6 
45.6 

2.7 
71.5 
2620 

0.57 4 
0.75 0.91 
11.9 28200 
1.1 
1.9 

#NIA 

60.1 
855 

0.618 
0.598 
0.608 

0.62 

0.525 

1.304 
261 20500 
0.95 67.5 
1.8 1980 
0.13 1.6 
0.08 1.5 
167 182000 
2.3 
0.35 
0.47 
1050 

1 
31 

567 
111 
866 

30600 
400 

14800 
0.93 508. 

Exceeds Exceeds 
SSV BCK 

x x 

x 

x x 

x 

x 

x x 

x 

x 

x x 

x x 
x 

x x 

x 

x 
x 

x 

x 
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TABLEA1 
Step 1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment !. 
~---------------------------------Sed-i_m_ent---~Ran=--ge-of"':"':'Bac_,..kg_r_o-un-d,....--------

Chemical 
Mercury 
N"ickel 
Potassium 
Selenium 
Sodllm 
Vanadium 
Zinc 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Chrysene 
Fluoranthene 
~ 

Pyrene 
BEQ 
Acetone 
Alumlmm 
Arsenic 
Barilm 
Calcium 
Chrcmlim, Total 
Cobalt 
COpper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenlooi 
Sodium 
Vanadiwn 
Zinc 
Acetone 
Alumimm 
Antimony 
Arsenic 

Barium 
BerytliLm 
Cadmium 
Calcium 
Chrcmllm, Total 
Cobalt 
COpper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Vanadium 
Zinc 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
DI-II-butyl Phlhalate 
Phenanthrene 
Pyrene 
BEQ 
Acetone 
Toluene 
Aluminum 
Arsenic 
Barium 
Berytliwn 
Cadmium 

StaUon ID 
E054SB043 
E054SB043 
E054SB043 
E054SB043 
E054SB043 
E054SB043 
E0545B043 
E0545B043 
E054SB043 
E054SB043 
E054SB043 
E054SB043 
E054SB043 
E0545B043 
E054SB043 
E054SB044 
E054SB044 
E0545B044 
E0545B044 
E0545B044 
E0545B044 
E054SB044 
E054SB044 
E054SB044 
E054SB044 
E054SB044 
E054SB044 
E054SB044 
E054SB044 
E0545B044 
E054SB044 
E0545B044 
E054SB044 
E0545B044 
E054SB045 
E054SB045 
E054SB045 

Date 
Sample ID Collected 

054SB04301 09/17/2002 
0545804301 09/17/2002 
054SB04301 09/17/2002 
054$804301 09/17/2002 
054$804301 09/17/2002 
0545804301 09/17/2002 

Analytical 
Result 

0.271 
8.420 

528.000 
0.502 

883.000 
16.100 

0545804301 09/17/2002 1n.ooo 
054$804301 09/17/2002 0.057 
0545804301 09/17/2002 0.076 
054$804301 09/17/2002 0.057 
0545804301 09/17/2002 0.090 
054$804301 09/17/2002 0.040 
0545804301 09/17/2002 0.083 
054$804301 09/17/2002 312.867 
0545804301 09/17/2002 0.010 
0545804401 09/17/2002 14800.000 
054SB04401 09/17/2002 4.400 
054$804401 09/17/2002 19.500 
054$804401 09/17/2002 265.000 
0545804401 09/17/2002 13.000 
054$804401 09/17/2002 0.619 
0545804401 09/17/2002 1.920 
054$804401 09/17/2002 12500.000 
0545804401 09/1712002 8.210 
054SB04401 09/17/2002 684.000 
0545604401 09/17/2002 15.200 
0545804401 09/17/2002 0.065 
054$804401 09/17/2002 2.870 
0545804401 09/17/2002 463.000 
054$604401 09/17/2002 0.926 
0545804401 09/17/2002 1130.000 
0545804401 09/17/2002 19.200 
0545804401 09/17/2002 11.900 
054$804401 09/17/2002 0.011 
054SB04501 09/17/2002 6980.000 
054$604501 09/17/2002 10.900 
054$804501 09/1712002 4.640 

E054SB045 0545804501 09/17/2002 122.000 
E054SB045 054SB04501 09/17/2002 7.490 
E054S6045 0545804501 09/17/2002 1.650 
E054SB045 054$804501 09/17/2002 3720.000 
E05456045' 0545804501 09/17/2002 117.000 
E0545B045 054SB04501 09/17/2002 11.400 
E054$6045 054SB04501 09/17/2002 523.000 
E054SB045 054$804501 09/17/2002 27300.000 
E0545B045 054$804501 09/1712002 643.000 
E054SB045 0545804501 09/17/2002 1120.000 
E054SB045 054SB04501 09/17/2002 244.000 
E054S6045 054$604501 09/17/2002 1.310 
E054SB045 0545604501 09/17/2002 26.400 
E0545B045 054$604501 09/17/2002 572.000 
E054SB045 054SB04501 09/17/2002 1.710 
E054SB045 054SB04501 09/17/2002 0.575 
E0545B045 054SB04501 09/17/2002 813.000 
E054SB045 0545804501 09/1712002 12.300 
E054SB045 054SB04501 09/17/2002 2990.000 
E054SB045 054$804501 09/17/2002 0.046 
E054S6045 0545804501 09/17/2002 0.095 
E054SB045 0545604501 09/17/2002 0.132 
E0545B045 0545604501 09/17/2002 0.038 
E054S8045 054$804501 09/17/2002 0.082 
E054SB045 0545804501 09/17/2002 286.947 
E0545B045 054SB04501 09/17/2002 0.006 
E054SB045 0545804501 09/17/2002 0.005 
E0545B046 0545804601 09/17/2002 8530.000 
E0545B046 0545604601 09/17/2002 3.790 
E0545B046 0545804601 09/17/2002 26.800 
E0545B046 0545604601 09/17/2002 0.320 
E0545B046 054$604601 09/17/2002 0.338 

Units Qualifier 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
ug/kg = 
mg/kg '" 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg "' 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg • 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg ,. 

mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg ,. 

mg/kg = 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg "' 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
ug/kg = 
mg/kg J 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 

Screenlng Value ___ c_on_cen_tratt_o_n_s __ Exceeds Exceeds 
(SSV, mg(Kg) (min, mg/Kg) (max, mg/Kg) SSV BCK 

0.13 0.03 2.7 x 
15.9 0.6 71.5 

124 
0.33 

0.33 
0.33 
0.33 
0.33 

7.24 

52.3 

18.7 

30.2 

0.13 
15.9 

124 

12 
7.24 

52.3 

18.7 

30.2 

0.13 
15.9 

2 

124 
0.33 

0.33 
0.33 

7.24 

45.6 2620 
0.57 4 
11.9 28200 
1.1 60.1 
1.9 855 

0.598 
0.608 
0.62 

1.304 

261 20500 
0.95 87.5 
1.8 1980 
167 182000 
2.3 567 
0.35 111 
0.47 868 
1050 30600 

1 400 
31 14800 

0.93 508 
0.03 2.7 
0.6 71.5 
45.8 2620 
0.57 4 
11.9 28200 
1.1 60.1 
1.9 855 

261 20500 
0.5 7.4 
0.95 67.5 
1.8 1980 

0.13 1.6 
0.06 1.5 
167 182000 
2.3 567 
0.35 111 
0.47 868 
1050 30600 

1 400 
31 14600 

0.93 508 
0.03 2.7 
0.6 71.5 
45.6 2620 
0.57 4 
0.75 0.91 
11.9 28200 
1.1 60.1 
1.9 855 

0.598 
0.608 

1.304 

261 20500 
0.95 67.5 
1.8 1980 

0.13 1.6 
0.06 1.5 

x 

x 

x 
x x 

x 

x 

x x 

x 
x 

x x 
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TABLEA1 
Step 1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment 

Chemical 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 
Benzo(a)Pyrene 
Benzo(b)Fluoranlhene 
Di-n-butyt Ph!halate 
Fluoranthene 
Pyrene 
8EQ 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryl6um 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Socfllllll 
Vanadium 
Zinc 
Antimony 
Lead 
Mercury 
Antimony 
Lead 
Mercury 
Lead 
Mercury 
Lead 
Mercury 
Anthracene 
8enzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Benzo(g,h,~Perylene 

Chrysene 
Fluoranthene 
lndeno(1,2,3-c,d)pyrene 
Phenanthrene 
Pyrene 
8EQ 
8enzo(a)Anthracene 
Benzo(a)Pyrene 
8enzo(b)Fluoranthene 
Benzo(g,h,i)Perytene 

Chrysene 
Fluoranthene 
lndeno(1,2,3-c,d)pyrene 
Phenanthrene 

Date Analytical 
Station ID Sample ID Collected Result 

E054S8046 054$804601 09117/2002 16500.000 
E054SB046 054$804601 09/17/2002 17.800 
E054SB046 054$804601 09/17/2002 1.660 
E054SB046 054$804501 09/1712002 25.300 
E054SB045 054SB04501 09/17/2002 8120.000 
E054SB046 054$804601 09/17/2002 118.000 
E054SB046 0548804601 09/17/2002 919.000 
E054SB046 054SB04601 09/17/2002 50.300 
E054SB046 054SB04601 09/17/2002 0.208 
E054SB046 054$804601 09/17/2002 5.280 
E054SB046 054$804601 09/17/2002 394.000 
E054SB046 054$804601 09/1712002 95.100 
E054S8046 054$804601 09/1712002 13.300 
E054S8046 054$804501 09/17/2002 97.600 
E054SB046 054$804601 09/17/2002 0.021 
E054SB046 054$804601 09/1712002 0.027 
E054SB046 054$804601 09/17/2002 0.030 
E054SB048 054$804601 09/17/2002 0.038 
E054S8048 054$804801 09/17/2002 0.029 
E054S8046 054$804601 09/17/2002 248.155 
E054SB047 054$804701 09/17/2002 8660.000 
E054SB047 054$804701 09/17/2002 0.545 
E054SB047 054$804701 09/17/2002 1.510 
E054S8047 054$804701 09/17/2002 24.600 
E054SB047 054$804701 09/17/2002 0.256 
E054S8047 054$804701 09/17/2002 1870.000 
E054SB047 054$804701 09/17/2002 12.500 
E054S8047 054$804701 09/1712002 2.010 
E054SB047 054$804701 09/17/2002 31.000 
E054SB047 054$804701 09/17/2002 4850.000 
E054S8047 054$804701 09/17/2002 47.400 
E054SB047 054$804701 09/17/2002 405.000 
E054SB047 054$804701 09/17/2002 26.100 
E054SB047 054SB04701 09117/2002 
E05458047 0545804701 09/1712002 
E054SB047 054$804701 09/17/2002 
E054S8047 054$804701 09/17/2002 
E0545B047 054$804701 09/17/2002 
E054SB047 054$804701 09/17/2002 
E054SB047 0545804701 09/17/2002 
E054S8048 054$804801 09/16/2002 
E054SB048 054$804801 09/16/2002 
E05458048 0545804801 09/16/2002 
E0545B049 054$804901 09/16/2002 
E05458049 054$804901 09/16/2002 
E054S8049 054$604901 09/16/2002 
E054SB050 0548805001 09/16/2002 

0.068 
5.990 

262.000 
0.339 

60.500 
11.500 
189.000 
2.070 

365.000 
0.214 
4.470 

822.000 
0.635 

75.600 
E054SB050 054$805001 09/16/2002 0.174 
E054SB051 054$805101 09/16/2002 110.000 
E05458051 0545805101 09/16/2002 0.369 
E05458058 054$805801 12120/2002 0.022 
E054S8058 054$805801 12/20/2002 0.193 
E054SB058 054$805801 12120/2002 0.150 
E054SB058 0545805801 12/20/2002 0.324 
E054SB058 0548805801 12/20/2002 0.082 
E054S8058 054$805801 12/20/2002 0.185 
E05458058 054SB05801 12120/2002 0.389 
E054S8058 054$805801 12120/2002 0.065 
E054S8058 0545805801 12120/2002 0.158 
E0545B058 0545805801 12120/2002 0.486 
E054S8058 054$805801 12120/2002 226.080 
E054SB059 054$805901 12/20/2002 0.324 
E0545B059 054$805901 12/20/2002 0.334 
E054S8059 054$805901 12120/2002 1.100 
E0545B059 054$805901 12120/2002 0.190 
E05458059 0545805901 12120/2002 0.330 
E0545B059 054$805901 12120/2002 0.491 
E054SB059 0545605901 12120/2002 0.190 
E054S8059 0545805901 12120/2002 0.159 

Units Qualifier 

mg/kg 
mg/kg 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg .. 

mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
ug/kg = 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg 
mg/kg = 
mg/kg J 
mg/kg ,. 

mg/kg J 
mg/kg J 
mg/kg " 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg 

mg/kg = 
mg/kg 

mg/kg = 
mg/kg .. 

mg/kg 

mg/kg = 
mg/kg = 
mg/kg = 
ug/kg = 
mg/kg 

mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg = 

Sediment Range of Background 

Screening Value ....,... __ C;;..;o;..;.n;.;;.cen=tr""at"'l.;;.;on_s__,~ Exceeds Exceeds 
(SSV, mg/Kg) {min, mg/Kg) {max, mg/Kg) SSV BCK 

52.3 

18.7 

30.2 

0.13 
15.9 

124 
0.33 

0.33 
0.33 

12 
7.24 

52.3 

18.7 

30.2 

0.13 
15.9 

124 
12 

30.2 
0.13 
12 

30.2 
0.13 
30.2 
0.13 
30.2 
0.13 
0.33 
0.33 
0.33 

0.33 
0.33 

0.33 
0.33 

0.33 
0.33 

0.33 
0.33 

0.33 

167 182000 
2.3 567 
0.35 111 
0.47 868 
1050 30600 

1 400 
31 14800 

0.93 508 
0.03 2.7 
0.6 71.5 
45.8 2820 
11.9 28200 
1.1 60.1 
1.9 855 

0.598 
Q.608 

1.304 
261 20500 
0.5 7.4 
0.95 67.5 
1.8 1980 

0.13 1.8 
167 182000 
2.3 567 

0.35 111 
0.47 866 
1050 30800 

400 
31 14800 

0.93 508 
0.03 2.7 
0.6 71.5 

45.6 2620 
0.57 4 
11.9 28200 
1.1 60.1 
1.9 855 
0.5 7.4 

400 
0.03 2.7 
0.5 7.4 
1 400 

0.03 2.7 
1 400 

0.03 2.7 
400 

0.03 2.7 

0.618 
0.598 
0.808 

0.62 

0.525 

1.304 
0.616 
0.598 
0.608 

0.62 

0.525 

x 

x 

x 

x 

x 

x 

x 
x 

x x 
x 
x 
x 
x 
x 

x 

x 

x 
x 

x 
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TABLEA1 
Step 1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment 

(. 
~--~------------------------------Sed-l_men_t----=R~an-ge--of~B~ac--=-kg-ro--un~d=---------

Chemical 
Pyrene 
BEQ 
Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranlhene 
Benzo(g,h,QPerytene 
Chlysene 
F1uoranlhene 
lndeno(1,2,3-c,d)pyrene 

Phenanthrene 
Pyrene 
BEQ 
Acenaphthene 
Anlhracene 
Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Benzo(g,h,QPerylene 
Chlysene 
Fluoranthene 
Fiuorene 
lndeno(1,2,3-c,d)pynme 
Phenanthrene 
Pyrene 
BEQ 
AUninum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Caiclum 
Chromium, Tolal 
Cobalt 
Copper 
iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 

Potassium 
Sodium 
Vanadium 
Zinc 
Aluminum 
Antimony 
Arsenic 
Barium 
Cadmium 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 

Potassium 
Sodium 
Vanadium 
Zinc 
Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium, Total 

Date Analytical 
Station ID Sample ID Collected Result 
E054S8059 054$805901 12/20l2002 0.741 
EOS4SB059 0545805901 12/20l2002 570.975 
EOS4SB060 0545806001 01/23/2003 0.102 
EOS4SB060 0545806001 01/2Sl2003 0.127 
EOS4SB060 0545806001 01/23/2003 0.230 
EOS4SB060 0545806001 01/23/2003 0.097 
E054SB060 054$806001 01/23/2003 0.143 
EOS4SB060 0545806001 01/23/2003 0.142 
E054SB060 0545806001 01/23/2003 0.090 
E054SB060 0548806001 01/2Sl2003 0.026 
E054SB060 054$806001 01/23/2003 0.229 
E054SB060 0548806001 0112312003 188.180 
E054SB061 0545808101 01/23/2003 0.058 
EOS4SB061 054SS06101 01/23/2003 0.215 
E054SB061 054SB06101 01/23/2003 0.850 
E054SB061 054$808101 01/23/2003 o.659 
E054SB061 054$808101 01/23/2003 1.430 
E0545B061 054$806101 01/23/2003 0.306 
E054SB061 054SB08101 01/23/2003 0.906 
E054SB061 054$806101 01/23/2003 1.520 
EOS4SB061 054SS06101 01/23/2003 0.032 
E054SB061 054$806101 01/23/2003 0.293 
E054SB081 054$806101 01/23/2003 1.140 
E054SB081 054$806101 01/23/2003 1.850 
E054SS061 054$806101 01/23/2003 990.431 
ES21S0002 S21S000201 10/25/1993 3200.000 
ES21S0002 S21S000201 10/25/1993 5.100 
ES21S0002 S21S000201 10/25,/11)93 62.000 
ES21 S0002 S21 S000201 10/25,11993 1.600 
ES21S0002 S21S000201 10f25./1993 2.000 
ES21S0002 S21S000201 10/25/1993 58000.000 
E521S0002 S21S000201 10/25/1993 58.000 
ES21S0002 S21S000201 10l25.l1993 19.000 
ES21S0002 S21S000201 10/25,/1993 510.000 
E521S0002 S21S000201 10/25,/1993 3700.000 
ES21S0002 8215000201 10/25,/1993 280.000 
ES21S0002 $215000201 10/25/1993 13000.000 
ES2150002 S21 $000201 1 IY25.'1993 320.000 
ES21S0002 S21S000201 10/2511993 0.060 
ES2150002 $215000201 11Y25.'1993 160.000 
ES21S0002 S21S000201 11Y25.'1993 540.000 
ES21S0002 $21$000201 11Y25.'1993 890.000 
ES21S0002 $21$000201 10/2511993 11.000 
ES21S0002 S21S000201 10/25,/1993 2100.000 
ES21S0003 S21S000301 10/25.11993 1500.000 
ES2150003 8215000301 10/25/1993 22.000 
ES21S0003 S21S000301 10/25,/1993 3.300 
ES21S0003 S21S000301 10/25/1993 210.000 
ES21S0003 S21S000301 11Y25.'1993 13.000 
ES2150003 S21S000301 
ES21S0003 S21S000301 
ES21S0003 $215000301 
ES21S0003 S21S000301 
ES21S0003 $21$000301 
ES21S0003 S21S000301 

10/25/1993 13000.000 
11Y2511993 380.000 
11Y2511993 
11Y25.'1993 
10/25,/1993 
11Y2511993 

15.000 
910.000 

79000.000 
45G.OOO 

ES21S0003 521$000301 10/25/1993 4200.000 
ES21S0003 S21S000301 10l25.l1993 780.000 
ES21S0003 S21S000301 10/25/1993 0.050 
ES21S0003 $215000301 10/2511993 200.000 
E52150003 5215000301 10/25.11993 220.000 
ES2150003 5215000301 10/25/1993 2100.000 
ES2150003 5218000301 10/25/1993 14.000 
ES21S0003 5215000301 10/25,/1993 1700.000 
H00958031 0095803101 09/27/1993 4600.000 
H009S8031 0095803101 09/27/1993 7.400 
H0095B031 0095803101 09127/1993 47.000 
H0095B031 0095803101 09/27/1993 0.690 
H00958031 0095803101 09/27/1993 7400.000 
H00958031 0095803101 09/27/1993 26.000 

Units Qualmer 
mg/kg = 
ug/kg = 
mg/kg • 
mg/kg = 
mg/kg .. 

mg/kg • 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg • 
ug/kg = 
mg/kg J 
mg/kg .. 

mg/kg " 
mg/kg • 

mg/kg = 
mg/kg • 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg .. 

mg/kg = 
mg/kg = 
ug/kg • 

mg/kg = 
mg/kg = 
mg/kg " 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg • 
mg/kg = 
mg/kg = 
mg/kg • 
mg/kg J 
mg/kg = 
mg/kg .. 

mg/l\g "' 
mg/kg = 
mg/kg = 
mg/l\g • 
mg/kg = 
!Tlg/kg J 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg = 
mg/kg "' 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg = 
mg/kg "' 
mg/kg 
mg/kg J 

Scre.1ing Value ---""Con~cen~tr~ati"'""o;.;;n~s-- Exceeds Exceeda 
(SSV, mg/Kg) (min, mgfKg) (max, mg/Kg) ssv BCK 

0.33 x 

0.33 
0.33 

0.33 
0.33 

0.33 
0.33 

0.33 
0.33 
0.33 
0.33 

0.33 
0.33 
0.33 

0.33 
0.33 

7.24 

52.3 

18.7 

30.2 

0.13 
15.9 

124 

12 
7.24 

52.3 

18.7 

30.2 

0.13 
15.9 

124 

7.24 

52.3 

#NIA 

1.304 
0.616 
0.598 
0.608 

0.62 

0.525 

1.304 

0.616 
0.598 
0.608 

0.62 

0.525 

1.304 
261 20500 
0.95 67.5 
1.8 1980 

0.13 1.6 
0.06 1.5 
167 182000 
2.3 567 
0.35 111 
0.47 866 
1050 30600 

400 
31 14800 

0.93 508 
0.03 2.7 
0.6 71.5 
45.6 2620 
11.9 26200 
1.1 60.1 
1.9 855 
261 20500 
0.5 7.4 
0.95 67.5 
1.8 1960 

0.06 1.5 
167 182000 
2.3 567 
0.35 111 
0.47 866 

1050 30600 
1 400 
31 

0.93 
0.03 
0.8 

45.6 
11.9 
1.1 
1.9 

1090 
0.64 
3.6 
0.04 
169 
3.4 

14800 
508 
2.7 
71.5 
2620 
28200 
80.1 
855 

32700 
18.4 
72.B 
1.4 

333000 
114 

x x 
x x 

x 

x x 
x 

x 
x 

x 

x 

x 

x 

x x 

x x 

x x 

x x 

x 

x x 
x 

x x 

x 

x x 

x x 

x 
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TABLEA1 
Step 1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment 

Chemical 

Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 

Potasskln 
Socfl\llTI 
Vanadium 

Zinc 
2-Methytnaphthalene 
Acenaphthene 
Anlhracene 
Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranlhene 
Benzo(g,h,~Perylene 

Benzo(k)Fluoranthene 
Benzyl Butyl Phlhalate 
bls(2-Elhylhexyl) Phthalate 
Carbazole 
Chrysene 
Dibenzofuran 
Fluoranthene 
Fluorene 
lndeno(1,2,3-c,d)pyrene 
Naphthalene 
Phenanthrene 
Pyrene 
BEO 
Acetone 
Chlorobenzene 
Xylenes, Total 
Aluminum 
Arsenic 
Barium 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 
Vanadium 
ZlllC 
Benzo(b)Fluoranthene 
Fluoranthene 
Phenanlhrene 
Pyrene 
BEQ 

Chlorobenzene 
Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium, Total 
Cobalt 
Copper 

Iron 
Lead 
Magnesium 

Data 
Station ID Sample ID Collected 

H009SB031 009$803101 09127/1993 
H009SB031 009$803101 09/27/1993 

Analytical 
Result 

7.000 
660.000 

H009SB031 0095803101 09/27/1993 15000.000 
H00956031 0095803101 09127/1993 92.000 
H009SB031 0096603101 09/27/1993 2800.000 
H0095B031 0095603101 09/27/1993 110.000 
H0095B031 0095803101 09127/1993 0.057 
H00956031 0095803101 09/27/1993 79.000 
H0095B031 009SB03101 09/27/1993 550.000 
H00958031 009$803101 09/27/1993 200.000 
H009SB031 0095803101 09/27/1993 15.000 
H009SB031 009$803101 09127/1993 520.000 
H00956031 009$803101 09/27/1993 0.067 
H0095B031 009$803101 09/27/1993 0.210 
H00956031 009$603101 09/27/1993 OA30 
H009SB031 009$803101 09/27/1993 1.500 
H009SB031 0095803101 09/27/1993 1.400 
H009S8031 009SB03101 09/27/1993 2.100 
H0095B031 009$603101 09127/1993 0.760 
H0095B031 009$803101 09127/1993 0.690 
H009S8031 009$803101 09/27/1993 1.500 
H009SB031 009$803101 09/27/1993 2.500 
H009SB031 00&$803101 09/27/1993 0.230 
H009SB031 009$803101 09/27/1993 1.500 
H009SB031 0098803101 09/27/1993 0.130 
H009SB031 0099803101 09/27/1993 2.700 
H009SB031 009SB03101 09/27/1993 0.220 
H009SB031 0095803101 09/27/1993 0.890 
H009SB031 0098803101 09/27/1993 0.076 
H009SB031 0095803101 09/27/1993 1.700 
H009SB031 009$803101 09/27/1993 3.800 
H009SB031 009$803101 09/27/1993 2047.400 
H009SB031 0095803101 09127/1993 0.160 
H00958031 0095803101 09127/1993 0.015 
H009SB031 0095803101 09/27/1993 0.006 
H0095B041 0095804101 0912811993 2100.000 
H009SB041 0095804101 09/2811993 2.100 
H009SB041 0095804101 09/2811993 15.000 
H009SB041 0095804101 09/28/1993 250000.000 
H009SB041 0095804101 09/2811993 11.000 
H009SB041 009SB04101 09128/1993 2.900 
H0095B041 0098604101 09/28/1993 13.000 
H0095B041 009SB04101 09/28/1993 3800.000 
H009SB041 0095804101 09/2811993 10.000 
H009S8041 0099804101 0912811993 3700.000 
H009SB041 009$604101 0912811993 220.000 
H0095B041 0096804101 09/2811993 0.014 
H0095B041 009$604101 09/2811993 7.000 
H0095B041 009$604101 0912811993 500.000 
H009SB041 009$604101 09/28/1993 780.000 
H009SB041 009$804101 09/2811993 6.600 
H009S6041 009$604101 09/2811993 27.000 
H009S6041 009$604101 0912811993 0.066 
H009SB041 0095804101 09/28/1993 0.069 
H009SB041 009$604101 09/2811993 0.059 
H009S6041 009$804101 09/2811993 0.110 
H0095B041 0095804101 09/W1993 415.635 
H009S6041 0095604101 09/2811993 0,013 
H009SB061 0095606101 09/29/1993 4000.000 
H0095B061 0095606101 09/2911993 9.100 
H0095B061 009$606101 09/29/1993 79.000 
H0095B061 009$606101 09129/1993 0.840 
H0095B061 0095606101 09/29/1993 11000.000 
H00956061 0095606101 09129/1993 19.000 
H00956061 0095606101 09/29/1993 4.900 
H0095B061 009$606101 09129/1993 570.000 
H0095B061 0095806101 09/29/1993 12000.000 
H0095B061 0095606101 09/29/1993 110.000 
H0095B061 0095606101 09/29/1993 530.000 

Units Qualifier 

mg/kg 
mg/kg 
mg/kg .. 
mg/kg J 
mg/kg = 
mg/kg = 
mg/kg • 

mg/kg = 
mg/kg J 
mg/kg .. 

mg/kg = 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
ug/kg 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg ,. 

mg/kg J 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg = 
mg/kg = 
mg/kg 
mg/kg J 
mg/kg .. 

mg/kg 

mg/kg = 
mg/kg .. 

mg/kg 
mg/kg 

mg/kg 

mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
ug/kg .. 

mg/kg J 
mg/kg = 
mg/kg J 
mg/kg 

mg/kg = 
mg/kg 
mg/kg J 
mg/kg 

mg/kg 

mg/kg 
mg/kg J 
mg/kg = 

Sediment Range of Background 
Screening Value ___ c_o_n_ce_n_tr_atl_on_s __ Exoeeds Exceeds 

(SSV, mg/Kg) (min, mg/Kg) (max, mg/Kg) SSV BCK 

18.7 

30.2 

0.13 
15.9 

124 
0.33 
0.33 
0.33 
0.33 
0.33 

0.33 

0.33 
0.33 

0.33 
0.33 
0.33 

7.24 

52.3 

18.7 

30.2 

0.13 
15.9 

124 

0.33 
0.33 
0.33 

7.24 

52.3 

18.7 

30.2 

0.49 7.9 
0.94 128 
695 36800 
1.8 172 
131 7850 
5.3 1200 

0.02 3.8 
0.63 91.B 
65 2960 

10.2 1660 
4.1 74.8 
5 431 

0.616 
0.598 
0.608 

0.596 

0.62 

0.525 

1.304 

1090 32700 
0.64 18.4 
3.6 72.8 
169 333000 
3.4 114 

0.49 7.9 
0.94 126 
695 38800 
1.8 172 
131 7850 
5.3 1200 
0.02 3.8 
0.63 91.8 
65 2960 

10.2 1860 
4.1 74.8 
5 431 

0.608 

1.304 

1090 32700 
0.64 18.4 
3.6 72.8 
0.04 1.4 
169 333000 
3.4 114 
0.49 7.9 
0.94 126 
695 38800 
1.8 172 
131 7850 

x x 

x 

x 

x x 

x 
x x 
x x 

x 

x 

x x 

x 

x 
x 

x 

x 

x 

x 

x x 

x 
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TABLEA1 
Step 1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment 

Manganese 
Mercury 
Nlckel 
Potassium 
Sodium 
Vanadil.m 
Zinc 

Chemical 

PCB-1260 (Arochlor 1260) 
Dieldrin 
p,p'-OOE 
Benzo(a)Pyrene 
Benzo(b)Fluotanthene 

bis(2-Ethylhexyl) Phthalate 
Chrysene 
Fluoranlhene 
Phenanlhrene 
Pyrane 
BEQ 
AILITllmm 
Arsenic 

B8/YlllLITI 
cadmiLITI 
Calckm 
Chromhm, Total 
Coball 
Copper 
Iron 
Lead 
Magneshxn 
Manganese 
Mercury 
Nickel 
Sodium 
Thallkm 

VanadlLITI 
Zinc 
Cyanide 
Acetone 
AILITllnum 
Antimony 
Arsenic 

Baril.In 
Beryllium 
Cadmium 
Calcium 
Chromium, Total 
Cobalt 

Copper 
Iron 
Lead 
Magnesknt 
Manganese 
Mercury 
Nickel 
Selenium 
SodiLITI 
Vanad"llllll 
Zinc 
PCB-1260 (Arochlor 1260) 
Gamma-chlordane 
p,p'-DOT 
Benzo{a)Anlhracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Benzo(g,h,l)Perylene 
Benzo(k)Fluoranthene 
bis(2-Ethylhexyl) Phthalate 
Ctvysene 
Fluoranthene 

Date Analytical 
Station ID Sample ID Collected Result 

H009SB061 0098806101 O!l/2911993 61.000 
H009SB061 009SB06101 09/29/1993 0.140 
H009SB061 009SB06101 09/29/1993 27.000 
H009SB061 0098606101 09129/1993 460.000 
H009SB061 009SB06101 09129/1993 97.000 
H009S8061 009SB06101 09/29/1993 38.000 
H009S8061 009$806101 09/29/1993 270.000 
H0098B061 009SB06101 09/29/1993 0.230 
H009SB061 009$806101 09/29/1993. 0.005 
H009SB061 009SB06101 09/29/1993 0.005 
H009SB061 0098806101 09/29/1993 0.058 
H009SB061 009$806101 09/29/1993 0.100 
H009SB061 009$806101 09/29/1993 0.120 
H00988061 009SB06101 09/29/1993 0.110 
H009SB061 009$806101 09/29/1993 0.270 
H009SB061 009SB06101 09/29/1993 0.091 
H009SB061 009SB06101 09/29/1993 0.290 
H009SB061 0098806101 09/29/1993 298.010 
H12158001 1215800101 08/26/1994 719.000 
H12158001 1215800101 08/26/1994 3.500 
H12188001 121$800101 08/2tll1994 0.520 
H12188001 1215800101 08/2611994 1.400 
H12188001 1215800101 08/26/1994 313000.000 
H12188001 1215800101 08/2811994 8.900 
H12158001 1215800101 OB/2611994 5.100 
H12158001 121$800101 OB/2611994 60.000 
H121S8001 121$800101 OB/2811994 7670.000 
H1215B001 1215800101 OB/2611994 93.500 
H1215B001 1215800101 08/26/1994 3380.000 
H1215B001 1218800101 08/26/1994 326.000 
H12188001 121$800101 OB/2811994 0.110 
H12158001 1215800101 OB/2611994 13.800 
H12158001 1215800101 08/2611994 196.000 
H12158001 1215800101 OB/2611994 2.700 
H12158001 121$800101 OB/2611994 B.500 
H12158001 1215800101 OB/2B/1994 305.000 
H12158001 121SB00101 08/2611994 9.900 
H121S8001 121$800101 08/2611994 0.038 
H121SB002 1218800201 08/26/1994 3300.000 
H1215B002 121SB00201 OB/2611994 3.100 
H121SB002 121SB00201 OB/2611994 5.200 
H121S8002 121$800201 OB/2811994 89.800 
H1215B002 121$800201 OB/2B/1994 0.700 
H1215B002 1218800201 OB/2611994 1.700 
H1215B002 1218800201 08/2611994 143000.000 
H121SB002 121$800201 08/2611994 40.100 
H1215B002 121$800201 08/2611994 7.500 
H121SB002 121SB00201 OB/2611994 388.000 
H121S8002 1215800201 08/2611994 14300.000 
H1215B002 1218800201 OB/2611994 254.000 
H121S8002 121$800201 08/26/1994 1720.000 
H1215B002 1218800201 08/2611994 206.000 
H1218B002 121$800201 OB/2611994 4.600 
H121SB002 121$800201 08/26/1994 164.000 
H1215B002 121SB00201 OB/2B/1994 1.100 
H1215B002 1215800201 OB/26/1994 204.000 
H1215B002 121SB00201 08/2611994 315.000 
H1215B002 121SB00201 OB/2B/1994 900.000 
H121S8002 121$800201 08/2811994 0.120 
H12158002 121 SB00201 OB/2611994 0.004 
H1215B002 121$800201 08/2811994 0.014 
H121SB002 1215800201 OB/2611994 0.110 
H12158002 1215800201 ~1994 0.095 
H12158002 1215800201 OB/26/1994 0.130 
H1215B002 1215800201 OB/26/1994 0.061 
H1218B002 1215800201 08/2B/1994 0.089 
H12158002 121$800201 08/2611994 0.062 
H1215B002 1215800201 08/26/1994 0.120 
H1215B002 1215800201 08/2611994 0.210 

Units Qualifier 

mg/kg = 
mg/kg = 
mg/kg = 
mg/kg J 

mg/kg '" 
mg/kg = 
mg/kg • 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
ug/kg = 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg .. 

mg/kg = 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg = 
mg/kg "' 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg " 
mg/kg = 
mg/kg .. 

mg/kg = 
mg/kg = 
mg/kg = 
mg/kg • 
mg/kg " 
mg/kg • 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 

Sediment Range of Background 

Screening Value ~~-c-o..,,n'.:'"cen"':"""".tratl:--o-n..;..s-..,,,,.....,... Exceeds Exceeds 
(SSV, mg/Kg) (min, mg/Kg) (max, mg/Kg) ssv BCK 

0.13 
15.9° 

124 
0.033 

0.0033 

0.33 

0.33 
0.33 
0.33 
0.33 

7.24 

52.3 

18.7 

30.2 

0.13 
15.9 

124 

12 
7.24 

52.3 

18.7 

30.2 

0.13 
15.9 

124 
0.033 
0.0017 

0.33 
0.33 

0.33 
0.33 

5.3 1200 
0.02 3.8 
0.63 91.8 
65 2960 

10.2 1660 
4.1 74.8 
_5_ 431 

0.598 
0.608 

0.62 

1.304 
1090 32700 
0.64 18.4 
0.04 1.4 
0.12 1.6 
189 333000 
3.4 114 
0.49 7.9 
0.94 126 
895 38800 
1.8 172 
131 7850 
5.3 1200 
0.02 3.8 
0.63 91.8 
10.2 1680 
0.12 1.1 
4.1 74.8 
5 431 

1090 32700 
1.1 2.2 

0.64 18.4 
3.6 72.8 
0.04 1.4 
0.12 1.8 
169 333000 
3.4 114 

0.49 7.9 
0.94 126 
695 38800 
1.8 172 
131 7850 
5.3 1200 
0.02 3.8 
0.63 91.B 
0.28 2.6 
10.2 1660 
4.1 74.8 
5 431 

0.616 
0.598 
0.608 

0.596 

0.62 

x 
x 

x 
x 
x 

x 

x 

x 

x 

x 

x 

x 

x x 

x x 

x x 

x x 
x x 

x 
x x 
x 
x 

18 

(. 



• 

• 

• 

TABLEA1 
Step 1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment 

Chemical 
lndeno(1,2,3-c,d)pyrene 
Phenanthrene 
Pyrene 
BEQ 

Acetone 
Toluene 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium, Total 
Cobalt 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Sodium 
Vanadium 
Zinc 
PCB-1260 (Arochlor 1260) 
p,p'-DDE 
Pyrene 
Acetone 
Toluene 
AILminum 
Antimony 
Arsenic 
BarilMn 
Beryllium 
Cadmium 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Sodium 
VanacfllJlll 
Zinc 
PCB-1260 (Arochlor 1260) 
p,p'-DDE 
2-Methylnaphlhalene 
Benzo(a)Anlhracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranlhene 
Benzo(k)Fluoranthene 
Chrysene 
Dibenzofuran 
Fluoranthene 
Naphthalene 
Phenanthrene 
Pyrene 
BEO 
Acetone 
Toluene 
Aluminum 
Antimony 
Arsenic 
Barium 

Date 
Station ID Sample ID Collected 
H1215B002 1215B00201 08/26/1994 
H1215B002 1215800201 08/26/1994 
H121SB002 1215800201 08/26/1994 
H12156002 1215800201 OB/2611994 
H1215B002 1215B00201 OB/2611994 
H121SB002 1215B00201 08/26/1994 
H1215B003 1215800301 08/26/1994 
H1215B003 1215B00301 OB/261'1994 
H1215B003 1215800301 OB/261'1994 
H1215BOOO 1215800301 08/26/1994 

Analytical 
Result 
0.057 
0.160 
0.180 

330.710 
0.130 
0.004 

4070.000 
4.900 
12.000 
45.500 

H1215B003 1215B00301 
H1215B003 1215B00301 
H121SB003 1215B00301 
H1215B003 1215800301 

08/2611994 t.700 
OB/2611994 0.630 
OB/2611994 92400.000 
08/2611994 24.400 

H121SB003 1215800301 08/2611994 10.900 
H1215B003 1215800301 08/26/1994 455.000 
H12158003 1215800301 OB/2611994 11900.000 
H1215B003 1215800301 0812611994 247.000 
H12158003 1215800301 OB/2611994 1810.000 
H1215B003 1215800301 0812611994 143.000 
H1215B003 1215800301 OB/2611994 0.290 
H1215B003 1215800301 08/26/1994 113.000 
H1215B003 1215800301 OB/2611994 370.000 
H12158003 1215800301 OB/2611994 24.300 
H1215B003 1215800301 OB/2611994 1250.000 
H1215B003 1215800301 08/2611994 0.110 
H121SB003 1215800301 08/2611994 0.003 
H1215B003 1215800301 08/26/1994 0.093 
H1215B003 121$800301 0812611994 O.D15 
H12158003 1215800301 08/26/1994 O.D13 
H121S8004 121SB00401 08/2611994 9670.000 
H1215B004 1215800401 OB/2611994 2.800 
H12158004 1215B00401 08/2611994 18.700 
H1215B004 1215800401 08/2611994. 184.000 
H12158004 1215800401 08/2611994 4.800 
H12158004 1215B00401 OB/2611994 0.820 
H1215B004 1215B00401 08/2611994 47600.000 
H12158004 1215800401 0812611994 68.800 
H1215B004 1215B00401 08/2611994 31.800 
H1215B004 1215800401 08/2611994 1360.000 
H1215B004 121SB00401 0812611994 30200.000 
H1215B004 1215B00401 0812611994 814.000 
H1215B004 1215800401 08/26/1994 2490.000 
H1215B004 1215800401 08/26/1994 341.000 
H1215B004 1215800401 08/2611994 0.960 
H1215B004 1215800401 0812611994 374.000 
H12156004 1215B00401 08/2611994 721.000 
H1215B004 1215B00401 08/2611994 76.300 
H1215B004 1215B00401 0812611994 4470.000 
H121SB004 1215B00401 0812611994 
H1215B004 1215800401 08/2611994 
H1215B004 1215B00401 0812611994 
H1215B004 1215B00401 0812611994 
H1215B004 1215800401 08/26/1994 
H 1215B004 1215B00401 08/2611994 
H1215B004 1215800401 08/2611994 
H1215B004 1215B00401 08/2611994 
H1215B004 1215B00401 0812611994 
H1215B004 121SB00401 08/26/1994 
H1215B004 1215800401 08126/1994 
H121SB004 1215800401 08/26/1994 
H12158004 1215B00401 08/26/1994 
H1215B004 1215B00401 08126/1994 
H1215B004 1215800401 08126/1994 
H121SB004 1215800401 08/26/1994 
H12158005 1215800501 08126/1994 
H1215B005 1215800501 08/26/1994 
H1215B005 1215800501 08/26/1994 
H12158005 1215800501 08126/1994 

0.120 
0.003 
0.470 
0.093 
0.077 
0.092 
0.069 
0.110 
0.089 
0.140 
0.330 
0.280 
0.130 

316.300 
0.026 
0.006 

3790.000 
7.300 
5.400 
19.000 

Units QualHler 
mg/kg J 
mg/kg J 
mg/kg J 
ug/kg 

mg/kg 

mg/kg J 
mg/kg = 
mg/kg J 
mg/kg 
mg/kg 

mg/kg = 
mg/kg 

mg/kg = 
mg/kg J 
mg/kg 

mg/kg 

mg/kg = 
mg/kg 

mg/kg • 
mg/kg • 
mg/kg 
mg/kg • 

mg/kg 

mg/kg = 
mg/kg 

mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg 

mg/kg • 
mg/kg ,. 

mg/kg = 
mg/kg = 
mg/kg 
mg/kg 

mg/kg = 
mg/kg 
mg/kg = 
mg/kg ,. 
mg/kg = 
mg/kg = 
mg/kg • 
mg/kg = 
mg/kg 
mg/kg • 

mg/kg = 
mg/kg J 
mg/kg 

mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
ug/kg = 
mg/kg J 
mg/kg 
mg/kg 
mg/kg J 
mg/kg 
mg/kg J 

Sediment Range of Background 
Screening Value Concentrations 

(SSV, mg/Kg) (min, mg/Kg) (max, mg/Kg) 

0.33 
0.33 

12 
7.24 

52.3 

18.7 

30.2 

0.13 
15.9 

124 
0.033 

0.33 

12 
7.24 

52.3 

18.7 

30.2 

0.13 
15.9 

124 
0.033 

0.33 
0.33 
0.33 

0.33 

0.33 
0.33 
0.33 
0.33 

12 
7.24 

0.525 

1.304 

1090 32700 
1.1 

0.64 
3.6 
0.04 
0.12 
169 
3.4 

2.2 
18.4 
72.8 
1.4 
1.8 

333000 
114 

0.49 7.9 
0.94 
695 
1.8 
131 
5.3 
0.02 
0.53 

126 
38800 

172 
7850 
1200 
3.8 
91.8 

10.2 1660 
4.1 
5 

74.8 
431 

1090 32700 
1.1 

0.64 
3.6 
0.04 

2.2 
18.4 
72.8 
1.4 

0.12 1.6 
169 333000 
3.4 

0.49 
0.94 
695 
1.8 
131 
5.3 
0.02 
0.63 

114 
7.9 
126 

38800 
172 

7850 
1200 
3.8 
91.8 

10.2 1680 
4.1 
5 

74.8 
431 

0.616 
0.598 
0.608 
0.596 
0.62 

1.304 

1090 32700 
1.1 

0.64 
2.2 
18.4 

3.6 72.8 

Exceeds Exceeds 
SSV BCK 

x 
x 

x 

x 
x x 

x x 

x 
x x 

x x 
x 

x 
x x 

x 

x 
x 

x 
x x 

x x 

x 
x x 

x 
x x 
x 

x 

x 
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TABLEA1 
Step 1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment 

Chemical 

Beryllium 

Cadmium 
Calcium 
Chrcmium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Socf111111 
Vanadium 
Zi1c: 
Endosulfan II 
bls(2-Ethyllexyl) Phlhalate 
Xylenes,Total 

Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Ctvomlum, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sodium 
Vanadium 
Zi1c: 
PCB-1254 (Arochlor 1254) 
PCB-1260(Arochlor1260) 
Benzo(b)Fluoranlhene 

bls(2-Ethyllexyl) Phlhalate 
Fluoranlhene 
Phenanlhrene 
Pyrene 
BEQ 
Alumimm 
Arsenic 
Barium 
Betylfium 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 
Vanadium 
Zll'IC 
PCB-1248(Arochlor1248) 
PCB-1254 (Arochlor 1254) 
PCB-1260(Arochlor1260) 
Benzo(a)Pyrene 

Station ID 
H121SBOOS 
H121SB005 
H121SB005 
H121SB005 
H121SB005 
H121SB005 
H121S6005 
H121SB005 
H121S6005 
H121SB005 
H121SB005 
H121SB005 
H121SB005 
H121SB005 
H121SB005 
H121SB005 
H121SB005 
H121SB005 
H121S6005 
H121SB006 
H121S6006 
H121SB006 
H121SB006 
H121SB006 
H121SB006 
H121SB006 
H121SB006 
H121SB006 
H121SB006 
H1215B006 
H121SB006 
H121SB006 
H121SB006 
H121S6006 
H121SB006 
H121SB006 
H1215B006 
H1215B006 
H121SB006 
H121SB006 
H121SB006 
H121SB006 
H121SB006 
H121S6006 
H121SB006 
H12156006 

Sample ID 
1215600501 
121$600501 
121$600501 
121$600501 
121SB00501 
121$600501 
1215600501 
121$600501 
121$600501 

Date Analytical 
Collec:ted Result 

08/2611994 0.810 
0812611994 1.800 
08/2611994 231000.000 
08/26/1994 24.900 
08/2611994 7 .900 
08/26/1994 460.000 
08/26/1994 9680.000 
08/2611994 149.000 
08/26/1994 3300.000 

1215600501 08/2611994 293.000 
121$600501 08/26/1994 0.270 
121SB00501 08/2611994 88.000 
121SB00501 08/26/1994 739.000 
1215600501 08/26,/1994 349.000 
121 SB00501 08/2611994 32.600 
121SB00501 08/26/1994 689.000 
121$600501 08126/1994 0.024 
1215600501 06/2611994 1.000 
121 SB00501 08126/1994 0.006 
121SB00601 01/1611995 11300.000 
121SB00801 01/1611995 9.000 
121$800801 01/1611995 155.000 
121$800801 01/1611995 4.700 
121SB00601 0111611995 0.700 
1215800801 01/1611995 40800.000 
121SB00601 01/1611995 67.800 
121 SB00601 0111611995 28.200 
121SB00601 01/1611995 1690.000 
1215B00601 01/1611995 34900.000 
121SB00601 01/1611995 837.000 
1215800801 01/1611995 3020.000 
121SB00601 01/1611995 332.000 
1215800801 01/1611995 0.850 
1215B00601 01/1611995 383.000 
1215600601 0111611995 8n.ooo 
1215B00601 0111611995 3.200 
1215B00601 01/1611995 848.000 
1215B00601 01/1611995 93.800 
121$800801 01/1611995 4520.000 
121$600601 01/1611995 G.140 
1215600601 01/1611995 0.130 
1215800601 0111611995 0.130 
1215800801 01/1611995 0.140 
1215800801 01/1611995 0.120 
1215600601 0111611995 0.085 
1215600601 01/1611995 0.100 

H1215B006 1215800601 01/1611995 477.310 
H1215B007 1215800701 0111311995 18000.000 
H1215B007 1215800701 01/1311995 6.200 
H1215B007 1215800701 01/1311995 
H1215B007 1215800701 0111311995 
H1215B007 1215800701 01/1311995 
H121SB007 121$800701 01/1311995 
H12156007 1215800701 0111311995 

407.000 
14.600 

19700.000 
210.000 
97.200 

H1215B007 121$800701 01/1311995 4060.000 
H1215B007 121$600701 01/1311995 80800.000 
H121SB007 121$800701 0111311995 2770.000 
H121SB007 1215600701 01/1311995 4190.000 
H1215B007 1215600701 01/1311995 1020.000 
H12156007 121$600701 01/1311995 3.300 
H121SB007 1215600701 0111311995 995.000 
H121SB007 1215600701 0111311995 1130.000 
H12156007 121$600701 01/1311995 1600.000 
H121SB007 1215800701 01/1311995 470.000 
H1215B007 121$600701 01/1311995 15100.000 
H121S6007 1215600701 01/1311995 0.066 
H121SB007 1215600701 01/1311995 0.210 
H121SB007 121$600701 01/1311995 0.270 
H121SB007 1215600701 01/1311995 0.100 

Units Qualifier 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg • 

mg/kg J 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg "' 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg .. 

mg/kg = 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg • 

mg/kg "' 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg • 

mg/kg = 
mg/kg = 
mg/kg = 
mg/kg • 
mg/kg = 
mg/kg ,. 

mg/kg = 
mg/kg .. 
mg/kg J 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg .. 

mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
ug/kg = 
mg/kg = 
mg/kg • 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg 

mg/kg = 
mg/kg 

mg/kg = 
mg/kg "' 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

mg/kg 

mg/kg = 
mg/kg 

mg/kg = 
mg/kg 

mg/kg = 
mg/kg J 

Sediment Range of Background 
Screening Value ___ c_on_centr __ atl_on_s __ Exceeds Exceeds 

(SSV, mg!Kg) (min, mg/Kg) (max, mg!Kg) SSV BCK 

52.3 

18.7 

30.2 

0.13 
15.9 

124 

7.24 

52.3 

18.7 

30.2 

0.13 
15.9 

124 
0.033 
0.033 

0.33 
0.33 
0.33 

7.24 

52.3 

18.7 

30.2 

0.13 
15.9 

124 
0.033 
0.033 
0.033 
0.33 

0.04 1.4 
0.12 1.6 
169 333000 
3.4 114 
0.49 7.9 
0.94 126 
695 38800 
1.8 172 
131 7850 
5.3 1200 
0.02 3.8 
0.63 91.8 
65 2980 

10.2 1660 
4.1 74.8 
5 431 

1090 32700 
0.64 18.4 
3.6 72.8 
0.04 1.4 
0.12 1.6 
169 333000 
3.4 114 
0.49 7.9 
0.94 126 
695 38800 
1.8 172 

131 7850 
5.3 1200 
0.02 3.8 
0.63 91.8 
65 2980 

0.28 2.6 
10.2 1660 
4.1 74.8 
5 431 

o.&OB 

1.304 
1090 32700 
0.64 18.4 
3.6 72.6 
0.04 1.4 
169 333000 
3.4 114 

0.49 7.9 
0.94 126 
695 38800 
1.8 172 
131 7850 
5.3 1200 
0.02 3.8 
0.63 91.8 
65 2960 

10.2 1660 
4.1 74.8 
5 431 

0.598 

x x 

x x 

x 

x 
x 

x x 

x 

x 

x 

x 

x 
x 

x 
x 

x 
x 

x 

x 

x 
x x 
x 
x 

x 
x 

x x 
x 

x x 
x 

x x 

x 
x x 

~ ~(. 
x 
x 
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TABLEA1 
Step 1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment 

Chemical 
Benzo(b)Fluoranthene 
bis(2-Elhylhexyl) Phlhalate 
Chtysene 
Fluoranthene 
Pyrene 
BEQ 
Aluminum 
Arsenic 
BeryUlum 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Selenium 
5ocfrum 
Vanadium 
Zinc 
Aluminum 
Arsenic 
Barf um 
Berytrrum 
Cadmium 
Calcium 
Chromium, Total 
Cobaft 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Selenium 
Sodium 
Vanadium 
Zinc 
PCB-1248 (Arochlor 1248) 
PCB-1254(Arochlor1254) 
PCB-1260 (Arochlor 1260) 
Anthracene 
Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Benzo(g,h,QPerylene 
Benzo(k)Fluoranlhene 
Benzyl Butyl Phthalate 
bis(2-Elhytlexyl) Phthalate 
Chrysene 
Oibenz(a,h)anthracene 
FluorantheM 

lncleno(1,2,3-c,d)pyrene 
Phenanthrene 
Pyrene 
BEQ 
Aluminum 
Arsenic 
Barium 
Berylfium 
Cadmium 
Calcium 
Chromium, Total 
Cobaft 

Copper 

Date 
Station ID Sample ID Collected 

H1215B007 1215600701 01/1311995 
H1215B007 1215600701 01/1311995 
H1215B007 121S600701 0111311995 
H1215B007 1215B00701 01/1311995 

Analytical 
Result 
0.230 
0.082 
0.091 
0.140 

H1215B007 1215600701 01/1311995 0.120 
H1215B007 1215600701 01/1311995 359.041 
H1215B008 1215800801 01/1611995 1210.000 
H1219B008 121SBOOB01 01/1611995 10.700 
H12198008 1219600801 01/1611995 0.910 
H1215B008 121SB00801 01/1611995 6530.000 
H1215B008 1215800801 01/1611995 7.800 
H12198008 1219800801 01/1611995 5.300 
H1215B008 1219600801 01/1611995 74.100 
H1215B008 121SB00801 01/1611995 5510.000 
H1215B008 1215800801 0111611995 40.600 
H121 SBOOB 1219B00801 01/1611995 284.000 
H1215B008 1215800801 0111611995 31.800 
H1219B008 1215800801 01/1611995 0.030 
H1219B008 121SB00801 01/1611995 27.100 
H1215B008 121SB00801 01/1611995 0.550 
H1215B008 1219800801 0111611995 84.200 
H1215B008 121S800801 01/1611995 12.000 
H1219B008 1219800801 0111611995 253.000 
H12198009 1219800901 01/1611995 6930.000 
H12158009 121SB00901 01/1811995 8.000 
H12198009 1219B00901 01/1611995 114.000 
H1219B009 1219800901 01/1611995 3.200 
H1215B009 1215800901 01/1611995 1.300 
H1219B009 1219800901 0111611995 36200.000 
H1215B009 1219600901 01/1611995 48.800 
H1215B009 1219800901 01/1611995 19.500 
H1215B009 1215800901 01/1611995 984.000 
H1215B009 121S800901 01/1611995 28000.000 
H1215B009 1219800901 0111611995 497.000 
H1219B009 1219600901 01/1611995 1770.000 
H12158009 1219800901 01/1611995 305.000 
H1215B009 1219800901 01/1611995 0.980 
H1219B009 1215800901 01/1611995 217.000 
H1215B009 1215600901 01/1611995 2.100 
H1215B009 1215B00901 01/1611995 398.000 
H1215B009 1219800901 01/1611995 60.300 
H1215B009 1215800901 0111611995 3170.000 
H12198009 1219800901 01/1611995 0.140 
H1219B009 1215800901 01/1611995 0.240 
H12158009 1219800901 01/1611995 D.330 
H1215B009 1219800901 01/1611995 0.100 
H1215B009 1215800901 01/1611995 0.520 
H1215B009 1219600901 0111611995 0.540 
H12158009 1215800901 01/1611995 0.780 
H12198009 1219B00901 01/1611995 0.290 
H1215B009 121~600901 01/1611995 0.310 
H12158009 1215800901 01/1611995 0.088 
H121SB009 1215600901 01/1611995 0.140 
H1215B009 1215800901 01/1811995 0.560 
H12158009 1219800901 01/1611995 0.110 
H121SB009 1219800901 01/1611995 0.850 
H1215B009 1219600901 01/1611995 0.290 
H1215B009 1219600901 01/1611995 0.290 
H1215B009 1215800901 01/1611995 0.750 
H12158009 1219600901 0111611995 812.660 
H1215B010 1215601001 01/1611995 6950.000 
H12198010 1215B01001 01/1611995 7.400 
H1215B010 121SB01001 01/1611995 530.000 
H12158010 1219601001 01/1611995 1.700 
H12158010 1215801001 01/1611995 0.850 
H1215B010 1219601001 01/1611995 17500.000 
H1219B010 1215B01001 01/16/1995 55.600 
H12158010 1215801001 01/1611995 14.000 
H12158010 1215801001 01/1611995 585.000 

Units QualHier 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
ug/kg .. 

mg/kg = 
mg/kg = 
mg/kg 

mg/kg • 
mg/kg .. 

mg/kg = 
mg/kg = 
mg/kg = 
mg/kg 

mg/kg • 
mg/kg • 

mg/kg J 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg • 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg ,. 

mg/kg = 
mg/kg .. 
mg/kg 
mg/kg .. 
mg/kg ,. 

mg/kg 
mg/kg 

mg/kg = 
mg/kg 
mg/kg .. 

mg/kg 
mg/kg 

mg/kg J 
mg/kg = 
mg/kg = 
mg/kg • 

mg/kg "' 
mg/kg 
mg/kg 
mg/kg J 
mg/kg 
mg/kg .. 
mg/kg 

mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg = 
ug/kg 

mg/kg • 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 

Sediment Range of Background 
Screening Value Concentrations 

(55V, mg/Kg) (min, mg/Kg) (max, mg/Kg) 

0.33 
0.33 
0.33 

7.24 

52.3 

18.7 

30.2 

0.13 
15.9 

124 

7.24 

52.3 

18.7 

30.2 

0.13 
15.9 

124 
0.033 
0.033 
0.033 
0.33 
0.33 
0.33 

0.33 
0.33 
0.33 

0.33 
0.33 

7.24 

52.3 

18.7 

1090 
0.64 

0.608 

0.62 

1.304 
32700 
18.4 

0.04 1.4 
169 333000 
3.4 

0.49 
0.94 
695 
1.8 
131 
5.3 

0.02 
0.63 
0.28 
10.2 
4.1 
5 

1090 
0.64 
3.8 
0.04 

114 
7.9 
126 

38800 
172 
7850 
1200 
3.8 
91.8 
2.8 

1860 
74.8 
431 

32700 
18.4 
72.8 
1.4 

0.12 1.8 
169 333000 
3.4 

0.49 
0.94 
695 
1.8 
131 
5.3 

0.02 
0.83 

114 
7.9 
126 

38800 
172 

7850 
1200 
3.8 
91.8 

0.28 2.6 
10.2 
4.1 
5 

1090 
0.64 

1860 
74.8 
431 

0.816 
0.598 
0.808 

0.596 

0.62 
0.525 

0.525 

1.304 
32700 
18.4 

3.6 72.8 
0.04 1.4 
0.12 1.6 
169 333000 
3.4 114 

0.49 7.9 
0.94 126 

Exceeds Exceeds 
SSV BCK 

x 

x 

x 

x 

x 

x 

x 

x 
x 

x 
x x 

x x 

x 
x x 

x x 
x 
x 
x 

x 
x 

x 

x 

x 

x 

x 

x 

x 
x 

x 
x x 
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TABLEA1 
Step 1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment i. 
Iron 

Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Selenium 
Sodium 
Vanadium 
Zinc 

Chemical 

PCB-1248 (Arochlor 1248) 
PCB-1254(Arochlor1254) 
PCB-1260 (Arochlor 1260) 
Anlhracene 
Benzo(a)Anthracene 
Banzo(a)Pyrene 
Benzo(b)Fluoranthene 
Banzo(g,h,QPerylene 
Benzyl Butyl Phthalate 
Chrysene 
Dlbenz(a,h)anthracene 
Fluoranthene 
lndeno(1,2,3-c,d)pynine 
Phenanthr-
Pyrene 
BEQ 
Aluminum 
Arsenic 
Barkan 
Beryt6tn1 
Cadmium 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Selenium 
Sliver 
Sodlwn 
Vanadh.m 
Zinc 
PCB-1248(Arochlor1248) 
PCB-1254 (Arochlor 1254) 
PCB-1260(Arochlor1260) 
Acenaphthene 
Acenaphthylene 
Anlhracene 
Benzo(a)Anlhracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranlhene 
Benzo(g,h,l)Perylene 
Benzo(k)Fluoranthene 
bis(2·Elhyllexyt) Phlhalate 
Chrysene 
Dibenz(a,h)anthracene 
Fluoranlhene 
Fluorene 
lndeno(1,2,3-c,d)pyrene 
Phenanthrene 
Pyrene 
BEQ 
Aluminum 
Barium 
Beryllium 

Date 
Station ID Sample ID Collec:led 

H12158010 1215801001 01/1611995 
H121SB010 121$801001 0111611995 
H121SB010 1215801001 01/1611995 
H121SB010 1215801001 01/1611995 
H121SB010 1215801001 0111611995 
H1215B010 1215801001 0111611995 
H121SB010 1215801001 01/1611995 
H121SS010 121$801001 0111611995 
H1215B010 1215801001 0111611995 
H1215B010 1216801001 0111611995 
H121SB010 121$801001 0111611995 
H121SB010 1215801001 01/1611995 
H121SB010 121$801001 01/1611995 
H12158010 1215801001 0111611995 
H1215B010 121$801001 0111611995 
H121SB010 1215801001 0111611995 
H121SB010 1215801001 0111611995 
H121SB010 121$801001 0111611995 
H1215B010 1215801001 01/1611995 
H121SB010 1215801001 0111611995 
H121SB010 1215801001 01/1611995 
H1215B010 121$801001 0111611995 
H12158010 1215801001 0111611995 
H1215B010 121SB01001 0111611995 
H1215B010 1215801001 0111611995 
H12158010 1215801001 01116.'1995 
H121SB011 1215801101 0111611995 
H121SB011 1215801101 0111611995 
H121S8011 1215801101 01/1611995 
H1215B011 1215801101 0111611995 
H121SB011 1215801101 0111611995 
H121SB011 1216801101 0111611995 
H1215B011 1215801101 0111611995 

Analytical 
Result 

15300.000 
420.000 
1310.000 
124.000 
1.100 

164.000 
1.500 

267.000 
41.200 

1910.000 
0.100 
G.350 
0.430 
0.100 
0.510 
0.820 
1.300 
0.270 
0.290 
0.800 
0.098 
0.730 
0.260 
0.310 
0.690 

929.850 
8510.000 

8.800 
164.000 
2.000 
1.300 

27200.000 
62.100 

H1215B011 1215801101 0111611995 13.800 
H121SB011 1215801101 0111611995 762.000 
H12158011 1215801101 0111611995 20100.000 
H121S8011 121$801101 0111611995 546.000 
!-1121$8011 1215801101 0111611995 1460.000 
H12158011 121SB01101 01116.'1995 229.000 
H1215B011 1215801101 0111611995 1.100 
H12158011 1216801101 01116.'1995 154.000 
H1215B011 1215801101 0111611995 1.700 
H121S8011 121$801101 01116.'1995 1.100 
H12158011 1215801101 01/1611995 304.000 
H121S8011 1215801101 0111611995 119.000 
H121SB011 1215801101 0111611995 2110.000 
H121S8011 1215801101 0111611995 0.160 
H12158011 1215801101 0111611995 0.320 
H12158011 1215801101 0111611995 0.540 
H121S8011 121$801101 0111611995 0.130 
H121SB011 121$801101 0111611995 0.160 
H121S8011 1215801101 0111611995 0.610 
H121S8011 121$801101 0111611995 1.900 
H121S8011 1215801101 0111611995 1.700 
H121S8011 121$801101 0111611995 2.700 
H121SB011 121$801101 0111611995 0.780 
H121SB011 121$801101 0111611995 0.790 
H121SB011 121SB01101 0111611995 0.120 
H121S8011 121$801101 0111611995 2.000 
H121S6011 121$801101 0111611995 0.280 
H121SB011 121$801101 0111611995 3.900 
H121S8011 1218801101 0111611995 0.200 
H12188011 1218801101 0111611995 0.750 
H121S6011 1218601101 0111611995 2.200 
H121SB011 121$601101 0111611995 3.400 
H121S8011 1218601101 0111611995 2524.900 
H121S8013 1218801301 0312211995 8250.000 
H121S6013 1218601301 0312211995 58.100 
H121S6013 121$801301 0312211995 0.760 

Units Quallfter 
mglkg J 
mglkg J 
mglkg = 
mglkg J 
mglkg = 
mglkg J 
mglkg J 
mglkg J 
mglkg J 
mglkg J 
mglkg = 
mglkg = 
mglkg • 
mglkg J 
mglkg = 
mglkg = 
mglkg = 
mglkg J 
mglkg J 
mglkg = 
mglkg J 
mglkg = 
mglkg J 
mglkg J 
mglkg • 
uglkg = 
mglkg 
mglkg .. 

mglkg " 
mglkg 

mglkg = 
mglkg 
mglkg 

mglkg = 
mglkg 

mglkg = 
mglkg 
mglkg • 
mglkg = 
mglkg 
mglkg .. 
mglkg J 
mglkg J 
mglkg .. 

mglkg = 
mglkg 

mglkg = 
mglkg = 
mglkg 
mglkg J 
mglkg J 
mglkg = 
mglkg 

mglkg = 
mglkg = 
mglkg ,. 

mglkg J 
mglkg J 
mglkg 
mglkg J 
mglkg = 
mgtkg J 
mglkg 
mglkg 
mgtkg 
uglkg 
mglkg J 
mglkg 

mglkg = 

Sediment Range of Background 

Screening Value °""""-:-_Co;;.;;..;,n;.;ce""'n""trat=l;;;o;;.;.ns;;......,,..,....,... Exceeds Exceeds 
(SSV, mp!Kg) (min, mg/Kg) (max, mg/Kg) SSV BCK 

30.2 

0.13 
15.9 

124 
0.033 
0.033 
0.033 
0.33 
0.33 
0.33 

0.33 
0.33 
0.33 

0.33 
0.33 

7.24 

52.3 

18.7 

30.2 

0.13 
15.9 

2 

124 
0.033 
0.033 
0.033 
0.33 
0.33 
0.33 
0.33 
0.33 

0.33 
0.33 
0.33 
0.33 

0.33 
0.33 

695 38800 
1.8 172 
131 7850 
5.3 1200 
0.02 3.8 
0.63 91.8 
0.28 2.6 
10.2 1660 
4.1 74.8 
5 431 

0.616 
0.598 
0.608 

0.62 
0.525 

0.525 

1.304 
1090 32700 
0.64 16.4 
3.6 72.8 

0.04 1.4 
0.12 1.6 
169 333000 
3.4 114 
0.49 7.9 
0.94 128 
695 38800 
1.8 172 
131 7850 
5.3 1200 
0.02 3.8 
0.63 91.8 
0.28 2.8 
0.55 0.74 
10.2 1660 
4.1 74.8 
5 431 

0.618 
0.598 
0.608 

0.596 

0.62 
0.525 

0.525 

1.304 
1090 32700 
3.6 72.8 

0.04 1.4 

x x 

x 
x x 

x x 
x 
x 
x 

x 
x x 

x 

x 

x 

x 

x 

x 

x 
x 

x x 

x x 

x 
x x 

x 

x 
x x 
x 
x 
x 

x 
x x 
x x 

x 

x 

x x 

x 

x 

~ x(. 
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TABLEA1 
Step 1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment 

Date 
Chemical Station ID Sample ID Collected 

H1215B013 1215801301 03122/1995 

Analytical 
Result 
0.680 Cadmium 

Calcium 
Chromium, Total 

Cobalt 

H121SB013 1215801301 03/22/1995 44200.000 
H121S8013 1215801301 03122/1995 25.300 
H121SB013 1215601301 03/22/1995 4.700 

Copper H1215B013 1215801301 03/22/1995 239.000 
Iron H12156013 1215801301 03!22/1995 13900.000 
Lead 
Magnesium 
Manganese 
Mercury 

H121S6013 1215601301 03/22/1995 161.000 

Nickel 
Selenium 

H1215B013 1215601301 03/22/1995 
H12156013 1215601301 03/22/1995 
H121 SB013 1215601301 03/22/1995 
H1215B013 1215801301 03/22/1995 
H121SB013 1215801301 03/22/1995 

Silver H121SB013 1215801301 03/22/1995 
Sodium H12156013 1215801301 03/22/1995 
Vanadium H12158013 1215801301 03/22/1995 
Zinc H12158013 1215801301 03/22/1995 
1,2,3,4,8,7,8-Heptachlorodibenzofl. H12158013 1215601301 03/22/1995 
1,2,3,4,6,7,8-Heptachlorodibenzo.f H1215B013 1215601301 03/22/1995 
1,2,3,4,7,8,9-Heptachlorodlbenzofl. H121S8013 1215601301 03/22/1995 
1,2,3,4,7,8-Hexachlorodlbenzolura H1215B013 121SB01301 03/22/1995 

1,2,3,4,7,8-He~p-d H1215B013 1215801301 0312211995 
1,2,3,6,7,8-Hexachlorocllbenzofura H1215B013 1215801301 03/22/1995 
1,2,3,6,7,8-Hexachlorodibenzo-p-d H1215B013 1215801301 03122/1995 
1,2,3,7,8,9-Hexachlorodbenzolura H1218B013 1218801301 03!2211995 
1,2,3,7,8,9-Hexachlorodlbenzo-p-d H12188013 1218801301 03/22/1995 
1,2,3,7,8-Pentachlorodlbenzofuran H121813013 1218601301 0312211995 
1,2,3,7,8-Pentachlorocfibenzo-p-dic H12158013 1218801301 03122/1995 
2,3,4,6,7,8-Hexachlorodibenzofura H12188013 1218801301 0312211995 
2,3,4,7,8-Pentachlorodl>enzofuran H1218B013 1218801301 03/2211995 
2,3, 7,8-Tetrachlorodibenzoluran H 12158013 1215801301 03/22/1995 
2,3,7,8-Tetrachlorodlbenzo-p-dloxil H12186013 1215601301 03/22/1995 
Octachlorodibenzofuran H12188013 1215801301 03/22/1995 
Octachlorodlbenzo-pxin 
Total Hepta-Dioxins 
Total Hepta-Furans 
Total Hexa-Dioxins 
Total Hexa-Furans 
Total Penta-Dioxins 
Total Penta-Furans 
Total Tetra-Dioxins 
Total Tetra-Furans 
2-Melhylnaphlhalene 
Acenaphthylene 
Anlhracene 
Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranlhene 
Benzo(g,h,i)Perylene 
Benzo(k)Fluoranlhene 

bis(2-Ethythexyl) Phlhalate 
Chrysene 
Dlbenz(a,h)anthracene 

Fluoranthene 

lndeno(1,2,3-c,ci)pyrene 

Phenanthrene 
Pyrene 

H1215B013 1215801301 03122/1995 
H12156013 1215801301 03/22/1995 
H12158013 1215801301 03122/1995 
H12158013 1215601301 03/22/1995 
H12188013 1215801301 03/22/1995 
H12158013 1218801301 0312211995 
H12158013 1215801301 03/22/1995 
H121S8013 1215801301 0312211995 
H1215B013 1215801301 03/22/1995 
H12188013 1215601301 03/22/1995 
H1215B013 1215601301 03/22/1995 
H12158013 1215801301 03/22/1995 
H1218B013 1215801301 0312211995 
H12188013 1215801301 03/22/1995 
H12188013 1218801301 03/22/1995 
H12188013 1215601301 03/2211995 
H1218B013 1215801301 03/22/1995 

H12158013 1215801301 03/22/1995 
H1218B013 1215801301 03/2211995 
H121SB013 1215801301 03122/1995 

H121SB013 1215801301 0312211995 
H12188013 1218801301 03/2211995 

H121S8013 1215801301 03/2211995 
H12158013 1215601301 0312211995 

1220.000 
107.000 

0.290 
49.100 
0.470 
0.450 

148.000 
30.000 

536.000 
361.149 
251.736 
30.819 

218.194 
12.118 

70.845 
22.929 
24.135 
37.780 
37.393 
10.167 
96.902 
70.881 
123.379 

2.365 
241.827 
1690.106 
664.194 
598.110 

359.618 
861.683 
114.553 
821.753 
106.596 
734.841 

0.110 
0.590 
0.420 
1.600 
1.400 
2.000 
0.480 
2.200 
0.170 
1.700 
0.270 
1.500 
0.530 

0.440 
2.300 

BEQ 
Ak.minum 

H121S8013 1218801301 03/2211995 2106.700 
H1218B014 1215801401 03/22/1995 11900.000 

Barhm H1215B014 1215801401 0312211995 142.000 
Beryllium H1218B014 1215801401 03/2211995 4.100 
Cadmium H1218B014 1215801401 03122/1995 2.500 
Calcium H121SB014 1215601401 0312211995 8460.000 
Chromium, Total H121SB014 1215801401 03/22/1995 51.800 
Cobalt H12156014 1215801401 03/2211995 22.400 
Copper H12188014 1215801401 03122/1995 883.000 
Iron H1218B014 1215601401 03/22/1995 67500.000 
Lead H121SB014 1215601401 03/22/1995 549.000 
Magnesium H121SB014 1215801401 03/22/1995 1490.000 

Manganese H1215B014 1218801401 0312211995 304.000 

Units Qualifier 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg 
mg/kg J 
pg/g J 
pg/g J 
pg/g J 
pg/g J 
pg/g J 
pglg J 
pg/g J 
pg/g J 
pg/g J 
pg/g J 
pg/g J 
pg/g J 
pg/g J 
pg/g J 
pg/g J 
pg/g J 
pg/g J 
pg/g J 
pg/g J 
pg/g J 
pg/g J 
pg/g J 
pg/g J 
pg/g J 
pg/g J 

mg/kg J 
mg/kg 
mg/kg .. 

mg/kg = 
mg/kg = 
mg/kg 
mg/kg 
mg/kg J 
mg/kg J 
mg/kg 
mg/kg J 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg " 
ug/kg 
mg/kg J 
mg/kg 
mg/kg 

mg/kg J 
mg/kg J 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg 

mg/kg = 
mg/kg 

Sediment Range of Background 
Screening Value Concentrations 

(SSV, mg!Kg) (min, mg!Kg) (max, mg/Kg) 

1 0.12 1.8 

52.3 

18.7 

30.2 

0.13 
15.9 

2 

124 

0.33 
0.33 
0.33 
0.33 
0.33 

0.33 
0.33 
0.33 

0.33 
0.33 

52.3 

18.7 

30.2 

189 333000 
3.4 
0.49 

0.94 

114 
7.9 

128 
695 38800 
1.8 
131 
5.3 
0.02 
0.63 
0.28 
0.55 
10.2 
4.1 
5 

172 
7850 
1200 
3.8 
91.8 
2.8 
0.74 
1680 
74.8 
431 

0.616 
0.598 
0.808 

0.596 

0.62 
0.525 

0.525 

1.304 
1090 32700 
3.6 72.8 
0.04 1.4 
0.12 1.6 
169 333000 
3.4 

0.49 
0.94 

695 
1.P 
131 

5.3 

114 

7.9 
126 

38800 
172 

7850 
1200 

Exceeds Exceeds 
SSV BCK 

x x 

x 

x 
x 

x x 

x 
x 
x x 
x x 

x 

x 

x x 

x 

x 
x 

x 

x 

x 
x 

x x 

x 
x x 

x 
x x 
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TABLEA1 
Step 1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment • ~---------------------------------Sed-lm_e_n_t---=Ran __ g_e_o~fB~a~c~kg-r-ou-n~d:---------

Mercury 
Nickel 

Chemical 
Date 

Station ID Sample ID Collected 
H121S8014 121S801401 03/22/1995 
H121S8014 121$801401 03/22/1995 

Analytical 
Result 
0.960 

259.000 
Selenium H121S8014 121SB01401 03/22/1995 0.410 
Sliver H121S8014 1215801401 03/22/1995 1.200 
Sodium H121S8014 121S801401 03122/1995 314.000 
Vanadium H121S6014 121S801401 03/2211995 93.900 
Zilc: H1215B014 121SB01401 03122/1995 3840.000 
1,2,3,4,6,7,S·Heptachlorocllbenzofi H121SB014 121S801401 0312211995 442.936 
1,2,3,4,6,7,8-Heptachlorodibenzo.J H121SB014 121SB01401 03122/1995 805.329 
1,2,3,4,7,8,9-Heptachlorodibenzo H12158014 121$801401 0312211995 24.646 
1,2,3,4,7,8-Hexachlorodlbenzo H121S8014 121SB01401 0312211995 263.501 
1,2,3,4,7,8-HexachlorDdibenzD.p H121S8014 1215801401 0312211995 16.142 
1,2,3,6,7,8-Hexachlorodibenz H121SB014 121S801401 03/22/1995 82.114 
1,2,3,8,7,8-Hexachlorodlbenzo.p-d H121S8014 121S801401 03122/1995 43.495 
1,2,3,7,8,9-Hexachlorodlbenzo..p-d H121SB014 1215601401 0312211995 53.932 
1,2,3,7,8-Pentachlorodlbenran H121S8014 121$801401 03122/1995 49.801 
1,2,3,7,8-Pentachlorodllenzo..p-dlc H1215B014 121SB01401 03/22/1995 17.768 
2,3,4,6,7,8-Hexachlorcdllen H121S8014 1215601401 03/22/1995 106.955 
2,3,4,7,8-Pentachlorodlbenran H12158014 121$601401 0312211995 97.147 
2,3,7,8-Tetrachlorodlbenzofu H121S8014 121S801401 03/22/1995 221.003 
2,3,7,8-Tetrachlorodlbenzo..p-dl H121S8014 121SB01401 03122/1995 4.522 
Octachlorodllenzofuran H121S8014 121$801401 03122/1995 499.945 
Odachlorodibenzp-dioxln H121SB014 121SB01401 03/2211995 10329.215 
Total Hepta·Oioxins H121S8014 1215801401 03/22/1995 1735.921 
Total Hepta·Furans H121SB014 1215801401 03/22/1995 946.875 
Total Hexa-Oloxils H121S8014 121SB01401 03122/1995 582.016 
Total Hexa·Furans H121S8014 121S801401 0312211995 1140.725 
Total Penta·Oloxi1s H12158014 121SB01401 03122/1995 201.024 
Total Penta·Furans H121S8014 121SB01401 03122/1995 1298.922 
Total Tetra·Dioxins H12158014 121SB01401 03122/1995 219.530 
Total Tetra-Furans H121SB014 1215801401 0312211995 1243.051 
PCB-1260(Arochlor1260) H1215B014 1215801401 03122/1995 0.110 
Benzo{a)Pyrene H121S8014 121seo1401 0312211995 0.100 
Benzo(b)Fluorenthene H121SB014 121$801401 0312211995 0.120 
Benzo{k)Fluoranthene H121SB014 121$801401 0312211995 0.092 
bis(2·Ethythexyl) Phthalate H121SB014 121$801401 03/22/1995 0.590 
Chrysene H121S8014_ 121S801401 03/22/1995 0.087 
Fluoranthene H121SB014 121$801401 03/22/1995 0.160 
Pyrene H121S8014 121SB01401 03/22/1995 0.140 
BEQ H121SB014 121SB01401 03/22/1995 371.007 

· Aluminum H121SB015 121SB01501 03/22/1995 5770.000 
Barium H121SB015 121S801501 03/22/1995 58.300 
Beryllium H12158015 121SB01501 03/22/1995 1.400 
C.lclurn H121S8015 1215801501 03/22/1995 28900.000 
Chromium, Total H121SB015 121SB01501 0312211995 33.500 
Cobalt H121SB015 121S801501 03/22/1995 11.800 
Copper H121SB015 121$601501 03/2211995 734.000 
Iron H121SB015 1215801501 0312211995 13700.000 
Lead H121SB015 121S801501 03122/1995 344.000 
Magnesium 
Manganese 
Mercury 
N'ICkel 
Selenium 
Silver 
Sodium 
Vanadium 
Zinc 
PCB-1260 (Arochlor 1260) 
Anthracene 
Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranlhene 
Chrysene 
Fluoranlhene 
Phenanlhrene 
Pyrene 
6EQ 

H1215B015 121S801501 0312211995 
H121SB015 121S801501 0312211995 
H1215B015 121S801501 03122/1995 
H121SB015 121$801501 0312211995 
H121SB015 1215801501 0312211995 
H121S8015 121$801501 0312211995 
H12158015 121S801501 03122/1995 
H121SB015 121S601501 0312211995 
H1215B015 1215601501 03/22/1995 
H12156015 121$601501 0312211995 
H1215B015 1215601501 0312211995 
H121S8015 121$801501 03/22/1995 
H121S8015 1215801501 03122/1995 
H12156015 1215801501 0312211995 
H121S8015 1215601501 0312211995 
H1215B015 1215801501 0312211995 
H121SB015 1215601501 03/2211995 
H121SB015 121S601501 03122/1995 
H1215B015 121$801501 03/22/1995 
H1215B015 1215601501 0312211995 

1640.000 
123.000 
0.260 

127.000 
0.720 
0.570 

266.000 
26.500 

1600.000 
0.120 
0.110 
0.240 
0.240 
0.390 
0.220 
0.290 
0.600 
0.440 
0.570 

530.990 

Units QuaDfler 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 

mg/kg " 
mg/kg = 
mg/kg 
pglg J 
pglg J 
pglg J 
pglg J 
pg.lg J 
pglg J 
pg/g J 
pg/g J 
pg/g J 
pglg J 
pg/g J 
pglg J 
pglg J 
pg/g J 
pg.lg J 
pg/g J 
pglg J 
pg.lg J 
pg/g J 
pglg J 
pg/g J 
pglg J 
pg/g J 
pg.lg J 

mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 

ug/kg "' 
mg.lkg J 
mg/kg • 

mg.lkg "' 
mg/kg J 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg J 

mg/kg " 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg.lkg J 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg = 
mglkg = 
uglkg = 

Screenlng Value ....,....--"C""'on;.;.;cen=tr""atl=on""s-- ex-els Exceeds 
(SSV, mg/XII) (min, mg/Kg) (max, mg/Kg) ssv BCK 

0.13 0.02 3.8 x 
15.9 0.63 91.8 x x 

2 

124 

0.033 
0.33 

0.33 
0.33 
0.33 

52.3 

18.7 

30.2 

0.13 
15.9 

2 

124 
0.033 
0.33 
0.33 
0.33 

0.33 
0.33 
0.33 
0.33 

0.28 2.6 
0.55 0.74 
10.2 ·1660 
4.1 74.8 
5 431 

0.598 
0.BOB 
0.596 

0.62 

1.304 
1090 32700 
3.6 72.8 

0.04 1A 
169 333000 
3.4 114 
0.49 7.9 
0.94 126 
695 36800 
1.8 172 
131 7850 
5.3 1200 
0.02 3.8 
0.63 91.8 
0.28 2.6 
0.55 0.74 
10.2 1660 
4.1 74.8 
5 431 

0.616 
0.598 
0.BOB 
0.596 
0.62 

1.304 

x 

x 
x x 

x 

x 
x x 

x x 

x 
x x 

x x 
x 

x 
x 
x 
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TABLEA1 
Step 1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment 

Aluminum 

Barium 

Chemical 
Date 

Station ID Sample ID Collected 

H12156016 1215601601 03/22/1995 
H12156016 121$801601 03122/1995 
H121S6016 1215601601 0312211995 
H121S6016 121$801601 03/22/1995 

Analytical 
Result 

6470.000 
110.000 

4.600 
1.700 

Beryllium 
Cadmhm 
Calcium 
Chromium, Total 
Cobalt 

H121S8016 121$601601 03122/1995 11700.000 
H121SB016 1215801601 03/22/1995 77.000 
H121SB016 1215601601 03122/1995 19.900 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 

H1215B016 121$601601 03/22/1995 1090.000 
H121S6016 1215801601 03/22/1995 57300.000 
H121SB016 1215601601 0312211995 871.000 
H121S8016 121$601601 03/22/1995 1500.000 
H121S8016 1215B01601 0312211995 293.000 
H12156016 121S801601 03/22/1995 1.400 

Nickel H121S8016 1215801601 03122/1995 240.000 
Selenium H12158016 121$801601 03/22/1995 0.710 
Silver H12158016 1215801601 03/22/1995 
Sodium H1215B016 1215801601 03/22/1995 
Vanadium H121S8016 1215801601 03/22/1995 
Zinc H12158016 1215801601 03/22/1995 
1,2,3,4,6,7,8-Heptachlorodlbenzofl. H12158016 1215801601 03/22/1995 
1,2,3,4,6,7,8-Heptachlorodibenzo1 H1215B016 1215801601 03/22/1995 
1,2,3,4,7,6.9-Heptachloroclibenzon H 12158016 121 SB01601 03/22/1995 
1,2,3,4,7,8-Hexachlorodibenzofura H1215B016 121SB01601 0312211995 
1,2,3,6,7,6-Hexachlorodibenzofura Ht 2158016 121 SB01601 03/22/1995 
1,2,3,6,7,8-Hexachlorodlbenzo..p-d H12158016 1215801601 03/22/1995 
1,2,3,7,8,9-Heirachloroclibenzofura H12158016 1Z1S601601 03/22/1995 
1,2,3,7,8,9-Hexachlorocllbenzo.p-d H1215B016 1215801601 03/22/1995 
1,2,3,7,8-Pentachlorodibenzofuran H1215B016 121$601601 0312211995 
1,2,3,7,8-Pentachlorodibenzo-p-dlc H12156016 1215B01601 03/22/1995 
2,3,4,6,7,8-Hexachlorodilenzofura H121S8016 1215801601 0312211995 
2,3,4,7,8-Pentachloroclibenzofuran H12158016 1215801601 03122/1995 
2,3,7,8-Tetrachlorodibenzofuran H12158016 1215801601 0312211995 
Oclachlorodibenzofuran H12158016 1215801601 03/22/1995 
Octachlorodibenzo.p-dioxin H12158016 1215801601 0312211995 
Total Hepta-Oloxlns H12158016 1215801601 03122/1995 · 
Total Hepta-Furans Ht2t5B016 1215Bo·160t 03122/1995 
Total Hexa·Dloxins H12158016 1215801601 03/22/1995 
Total Hexa-Furans H1215B016 1215B01601 0312211995 
Total Penta-Dioxins H121SB016 1215801601 03122/1995 
Total Penta-Furans H12158016 121$801601 03122/1995 
Total Tetra-Dioxins H12158016 1215801601 03122/1995 
Total Tetra-Furans 
PCB-1254(Arochlor1254) 
PCB-1260(Arochlor1260) 
Anlhracene 
Benzo(a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Benzo(g,h.~Perylene 

Benzo(k)Fluoranthene 
Benzyt Butyl Phlhalate 

bis(2·Ethylhexyl) Phthalate 
Chrysene 
Dibenz(a,h)anthracene 
Fluoranthene 
lndeno(1,2,3-c,d)pyrene 
Phenanthrene 
Pyrene 
BEQ 
Aluminum 

Barium 
Beryllium 
Calcium 
Chromium, Total 
Cobalt 

Iron 
Lead 
Magnesium 

Manganese 

H12158016 121$801601 03122/1995 
H12158016 121SB01601 03/22/1995 
H1215B016 121SB01601 03122/1995 
H12158016 121$601601 03122/1995 
H12158016 1215801601 03/22/1995 
H12158016 121SB01601 03/22/1995 
H121S8016 1215B01601 0312211995 
Ht 2158016 1215B01601 03/22/1995 
H12158016 1215B01601 03/22/1995 
H12158016 1215B01601 03122/1995 
H1215B016 1215801601 03/22/1995 
H1215B016 121SB01601 03/22/1995 
H1215B016 1215801601 03/22/1995 
H1215B016 1215801601 03/22/1995 
H121SB016 1215801601 03/22/1995 
H1215B016 121SB01601 03/22/1995 
H12158016 121SB01601 03.'2211995 
H1215B016 121SB01601 03/2211995 
H1215B017 121SB017Cl1 03/22/1995 
H12158017 121$001701 03/22/1995 
H121SB017 1215801701 03122/1995 
H121SB017 121$801701 03/22/1995 
H121SB017 121$801701 03/22/1995 
H1215B017 121SB01701 03/22/1995 
H1215B017 1215801701 0312211995 
H1215B017 121SB01701 03.12211995 
H1215B017 121SB01701 0312211995 
H121SB017 121SB01701 0312211995 

1.000 
300.000 
38.500 

3180.000 
549.691 
839.968 
33.594 

333.296 
105.393 
54.139 
24.640 
80.889 
64.550 
23.868 
133.170 
111.559 
265.775 
558.654 

8767.234 
1968.122 
1078.802 
605.121 

1418.459 
207.141 

1359.323 
261.085 
1536.069 

4.300 
1.100 
0.120 
0.570 
0.620 
1.000 
0.220 
0.500 
0.150 
0.690 
0.630 
0.100 
1.100 
0250 
0.440 
1.100 

907.630 
1750.000 
21.600 
0.160 

7720.000 
17.200 
1.000 

2230.000 
75.300 
309.000 
20.700 

Units Qualifier 
mg/kg J 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg 

mg/kg = 
mg/kg J 
mg/kg J 
mg/kg ,. 

mg/kg = 
mg/kg "' 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg .. 

mg/kg = 
mg/kg = 
pg/g J 
pg/g J 
pg/g J 
pg/g J 
pg/g J 
pg/g J 
pg/g J 
pg/g J 
pg/g J 
pg/g J 
pg/g J 
pg/g J 
pg/g J 
pg/g J 
pg/g J 
pg/g J 
pg/g J 
pg/g J 
pg/g J 
pg/g J 
pg/g J 
pg/g J 
pg/g J 

mg/kg 
mg/kg 
mg/kg J 
mg/kg J 
mg/kg 
mg/kg 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg 
ug/kg 
mg/kg J 
mg/kg 
mg/kg J 
mg/kg J 
mg/kg 
mg/kg J 
mg/kg J 
mg/kg " 
mg/kg 

mg/kg = 

Sediment Range of Background 
Screening Value Concentrations 

(S5V, mg!Kg) (min, mg/Kg) (max, mg/Kg) 

52.3 

18.7 

30.2 

0.13 
15.9 

2 

124 

0.033 
0.033 
0,33 
0.33 
0.33 

0.33 
0.33 
0.33 

0.33 
0.33 

52.3 

30.2 

1090 32700 
3.6 72.8 

0.04 1.4 
0.12 1.6 
169 333000 
3.4 

0.49 
0.94 
695 
1.8 

114 
7.9 
126 

38600 
172 

131 7850 
5.3 
0.02 
0.63 
0.28 
0.55 

1200 
3.8 
91.8 
2.6 
0.74 

10.2 1660 
4.1 
5 

74.8 
431 

0.616 
0.598 
0.606 

0.596 

0.62 
0.525 

0.525 

1.304 
1090 32700 
3.6 72.8 

0.04 
169 
3.4 

1.4 
333000 

114 
0.49 7.9 
695 38800 
1.8 172 
131 7850 
5.3 1200 

Exceeds Exceeds 
SSV BCK 

x 
x 

x x 

x 
x 

x x 
x 

x x 

x 
x x 

x 

x x 

x 
x 

x 
x x 

x 

x x 

x 

x 
x 

x 
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TABLEA1 
Step 1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment 

(. 
----------------------------------Sed-lm_en_t---=R~an-g~e-o~fB~ac--.-kg_ro_u_n~d:---------

Date Analytical 
Chemical Station ID Sample ID Collected Result 

Mercury H121S8017 121SS01701 03/22/1995 0.050 
Nickel H121S8017 121SS01701 03/22/1995 4.600 
Sodium H121S8017 121$801701 0312211995 39.000 
Vanadium H121S8017 1216601701 03122/1995 8.200 
Zinc H121SB017 1216801701 03/22/1995 79.000 
1,2,3,4,8,7,8-Heptachlorodibenzofl H121S8017 121$601701 03/22/1995 60.259 
1,2,3,4,6,7,8-Heptachlorodibenzo H121SB017 121$801701 03122/1995 147.201 
1,2,3,4,7,8-Hexachlorodibenzofura H121S8017 121$601701 03/22/1995 28.258 
1,2,3,4,7,8-Hexachlorodibenzo.p-d H121S8017 121SB01701 03/22/1995 4.497 
1,2,3,8,7,8-Hexachlonx:tlbenzofura H121S8017 121$601701 03/22/1995 8.339 
1,2,3,8,7,8-Hexachlorodibenzo-p-d H121S6017 121$801701 03/22/1995 10.116 
1,2,3,7,8-Pentachlorodlbenzofu H121SB017 121$801701 03/22/1995 8.582 
2,3,4,7,8-Pentachlorocll>e H121S8017 121SB01701 03/22/1995 5.612 
2,3,7,8-Tetrachlorodlbenzofuran H121S6017 121$801701 03/22/1995 12.201 
Oclachlorodlbenzofuran H121S8017 121$601701 03/22/1995 145.593 
Octachlorodlbenzo-p-dioxi'I H121S8017 121$801701 03122/1995 1295.938 
Total Hepta-Dloxlns H121S8017 121$801701 03/22/1995 369.353 
Total Hepta-Furans H121S8017 121$801701 03/22/1995 113.535 
Total Hexa-Dioxlns H121S8017 121$801701 03/22/1995 106.515 
Total Hexa-Furans H121SB017 121$801701 03/22/1995 131.149 
Total Penta-Furans H121SB017 121$801701 03/22/1995 112.668 
Total Tetra-Dioxins H121SB017 121$801701 03/22/1995 33.921 
Total Tetra·Furans H12158017 121$801701 03/22/1995 97.221 
PCB-1260(Arochlor1260) H12158017 121$801701 03/22/1995 0.170 
Nitrite (as N) H121SB04A 121SB04A01 05/03/1995 1.200 
Nitrogen, Ammonia (as N) H1215B04A 121SB04A01 OSI03/1995 25.000 
Nitrogen, Nitrate (as N) H121SB04A 121SB04A01 05/03/1995 1.200 
Phosphorus H121SB04A 121SB04A01 05/03f1995 650.000 
Total Organic Carbon H121SB04A 1215804A01 05!0311995 110000.000 
Aluminum H19658001 196$800101 09/01/1999 7570.000 
Arsenic H196S8001 196SB00101 09/01/1999 6.600 
Barium H196S8001 196$800101 09/01/1999 20.700 
Beryl"IUll'I H196S8001 196$800101 09/01/1999 0.250 
Calcium H49658001 196SB00101 09/01/1999 4520.000 
Chromium, Total H196SB001 196SB00101 09/01/1999 18.500 
Cobalt H196S8001 1965800101 09/01/1999 0.870 
Copper H196SB001 196$800101 09/01/1999 2.300 
Iron H196SB001 1965800101 09/0111999 19500.000 
Lead H196S8001 1965800101 09/01/1999 8.300 
Magnesiu'n H196S8001 196$800101 09/01/1999 961.000 
Manganese H19658001 196$800101 09/01/1999 18.700 
Nickel H196S8001 196$800101 09/01/1999 1.700 
PotassUll H196S8001 196$800101 09/01/1999 507.000 
SodiLm H196S8001 1965800101 09/01/1999 367.000 
Vanadium H196S8001 196$800101 09/01/1999 21.700 
Zinc H19658001 1965800101 09/0111999 9.800 
Aluminum H196SB002 196$800201 09/01/1999 9040.000 
Arsenic H196SB002 196$800201 09/01/1999 3.400 
Barium H196SB002 196SB00201 09/01/1999 48.500 
BerylUum H196SB002 1965800201 09/01/1999 0.470 
Calcium H196SB002 196$800201 09/01/1999 1250.000 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 
1 ,4-Dichlorobenzene 
Benzoic acid 
Oi-n-octylphthalate 
Aluminum 
Antimony 

H196S8002 196$800201 09/01/1999 
H196SB002 1965800201 09/01/1999 
H196SB002 1965800201 09/01/1999 
H1965B002 196$800201 09/01/1999 
H196SB002 196$800201 09/01/1999 
H196SB002 196$800201 09/01/1999 
H196S8002 196$800201 09/01/1999 
H19658002 198SB00201 09/01/1999 
H19658002 196$800201 09/01/1999 
Ht 96$8002 t 96SB00201 09/01/1999 
H1965B002 1965800201 09/01/1999 
H1965B002 1965800201 09101/1999 
Ht965B002 1965800201 09/01/1999 

10.800 
1.700 
7.200 

9270.000 
19.500 

553.000 
44.800 
0.050 
4.700 

195.000 
278.000 
12.800 
48.800 

H196S8002 196$800201 09/01/1999 0.020 
H196S8002 1965800201 09/01/1999 0. 100 
H 196$8002 1965800201 09/01/1999 0.200 
H1965B003 196$800301 09/0111999 6520.000 
H1965B003 196SB00301 09/01/1999 2.800 

Units Qualmer 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg • 
pg/g J 
pg/g J 
pg/g J 
pglg J 
pg/g J 
pg/g J 
pg/g J 
pg/g J 
pg/g J 
pg/g J 
pg/g J 
pg/g J 
pg/g J 
pg/g J 
pg/g J 
pg/g J 
pg/g J 
pg/g J 

mg/kg = 
mg/kg "' 
mg/kg = 
mg/kg " 
mg/kg " 
mg/kg .. 

mg/kg = 
mg/kg = 
mg/kg .. 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg = 
mg/kg = 
mg/kg • 

mg/kg = 
mg/kg = 
mg/kg "' 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg " 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg 
mg/kg J 

Screenlng Value __ ...;;Con~ce""'n;;..;tratl=o;;;.;n;;;.s __ Exceeds Exceeds 
(SSV, mg/Kg) (min, mg/Kg) (max, mg/Kg) SSV BCK 

0.13 0.02 3.8 
15.9 0.63 91.8 

124 

0.033 

7.24 

52.3 

18.7 

30.2 

15.9 

124 

7.24 

52.3 

18.7 

30.2 

0.13 
15.9 

124 

12 

10.2 1660 
4.1 74.8 
5 431 

1090 32700 
0.64 18.4 
3.6 72.8 
0.04 1.4 
169 333000 
3.4 114 
0.49 7.9 
0.94 126 
695 38800 
1.8 172 
131 7850 
5.3 1200 
0.63 91.8 
85 2960 

10.2 1660 
4.1 74.8 
5 431 

1090 32700 
0.64 18.4 
3.8 72.8 
0.04 1.4 
169 333000 
3.4 114 

0.49 7.9 
0.94 128 
695 38800 
1.8 172 
131 7850 
5.3 1200 
0.02 3.8 
0.63 91.8 
85 2960 

10.2 1660 
4.1 74.8 
5 431 

1090 32700 
1.1 2.2 

x 

x 
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TABLEA1 
Step 1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment 

Chemical 
Arsenic 
Barium 
Beryftium 
Cadmium 
Calcium 
Chromiwn, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 
Tn(Sn) 
Vanadium 
Znc 
PCB-1254(Arochlor1254) 
PCB-1260 (Arochlor 1260) 
Gamma-chlordane 
p,p'-DDE 
p,p'-ODT 
Benzo(g,h,l)Perylene 
Benzoic acid 
Fluoran1hene 
Pyrene 
Melhy(Me Chloride 
Aluminum 
Antimony 
Arsenic 
Barium 
Berylr111111 
Cadmium 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Tm(Sn) 
Vanadium 
Zinc 
PCB-1254 (Arochlor 1254) 
PCB-1260(Arochlor1260) 
Alpha-chlordane 
Gamma-chlordane 
p,p'-DOO 
p,p'-OOE 
1,4-0ichlorobenzene 
Anthracene 
Benzo(a)Anlhracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Benzo(g,h,i)Perylene 
Benzo(k)Fluoranthene 
Benzolc acid 
Chrysene 
Fluoranthene 
lndeno(1,2,3-c,d)pyrene 

Station ID Sample ID 
Date 

Collected 
09/01/1999 
09/01/1999 
09/01/1999 

Analytical 
Result 
4.200 
33.900 
0.350 

H196S8003 
H196SB003 
H196S8003 
H196SB003 
H196S8003 
H196SB003 
H196SB003 
H196SB003 
H196SB003 

1965600301 
1965600301 
1965600301 
1965600301 
1965800301 
1965600301 
1965600301 
1965600301 
1965600301 

09/01/1999 0.340 
09/01/1999 25700.000 
09/01/1999 15.100 
09/01/1999 3.500 
09/01/1999 154.000 
09/01/1999 11800.000 

H19656003 1965800301 09/01/1999 
H196S8003 196SB00301 09/01/1999 
H196SB003 196SB00301 09/01/1999 
H19656003 1985600301 09/01/1999 
H19656003 1985600301 09/01/1999 
H196S8003 1965600301 09/01/1999 
H196SB003 1988600301 09/01/1999 
H19656003 196SBOCr.:I01 09/01/1999 
H19658003 1965800301 09/01'/1999 
H196SB003 1965600301 09101/1999 
H19658003 1965800301 09/01/1999 
H196S8003 1965800301 09/01/1999 
H19656003 1965600301 09/01/1999 
H196SB003 1968800301 09/01/1999 
H196SB003 1985600301 09/0111999 
H19658003 1965600301 09/01/1999 
H196SB003 1965600301 09/01/1999 
H19658003 1965800301 09/01/1999 
H19658003 1968600301 09/01/1999 

71.500 
876.000 
79.800 
0.090 

102.000 
229.000 
330.000 
24.700 
17.400 
198.000 

0.093 
0.053 
0.007 
0.008 
0.017 
0.021 
0.100 
0.0~9 

0.019 
H196S6003 1965600301 09/01/1999 0.001 
H19686004 196SB00401 09/01/1999 7250.000 
H1965B004 1968800401 09/01/1999 46.300 
H1968B004 1965800401 09/01/1999 9.900 
H196SB004 1968800401 09/01/1999 139.000 
H1965B004 1965800401 09/01/1999 0.610 
H1965B004 1985800401 09/01/1999 2.500 
H196S8004 1985800401 09/01/1999 21100.000 
H198SB004 1965800401 09/01/1999 53.100 
H196SB004 1965800401 09/01/1999 10.000 
H196SB004 1965800401 09/01/1999 641.000 
H1968B004 1965800401 09/01/1999 13900.000 
H196S6004 1968800401 09/01/1999 734.000 
H19658004 1968800401 09/01/1999 1020.000 
H196S8004 1965600401 09/01/1999 111.000 
H196SB004 196SB00401 09/01/1999 0.940 
H196SB004 1965800401 09/0111999 37.600 
H1965B004 1965800401 09/01/1999 363.000 
H196S8004 1965800401 09/01/1999 0.410 
H196S8004 1965800401 09/01/1999 1.900 
H196S8004 1985600401 09/01/1999 406.000 
H19658004 1965800401 09/0111999 39.700 
H196S6004 1965800401 09/01/1999 34.500 
H1965B004 1965600401 09/01/1999 1040.000 
H19656004 1968600401 09/01/1999 0.260 
H196S8004 1965800401 09/01/1999 0.150 
H 19656004 1965800401 09/01/1999 0.028 
H198S6004 1965600401 09/01/1999 0.034 
H19656004 1985800401 09/01/1999 0.009 
H19656004 1965600401 09/01/1999 0.027 
H19656004 1965600401 09/01/1999 0.019 
H19658004 1965600401 09/01/1999 0.021 
H19658004 1965800401 09/01/1999 0.120 
H196SB004 1965600401 09/01/1999 0.110 
H19658004 1965800401 09/01/1999 0.120 
H196S6004 1965800401 09/01/1999 0.078 
H196S8004 1965800401 09/01/1999 0.110 
H19658004 1965600401 09/01/1999 0.110 
H196S6004 196$600401 09/01/1999 0.190 
H196S6004 196SB00401 09/0111999 0.200 
H19656004 1965800401 09/01/1999 0.071 

Units Qualifier 

mg/kg 
mg/kg 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg 
mg/kg ,. 

mg/kg .. 

mg/kg = 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg .. 
mg/kg 
mg/kg 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg 
mg/kg J 
mg/kg J 
mQ/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg 
mg/kg 
mg/kg 
mg/kg J 
mg/kg J 
mg/kg 

mg/kg " 
mg/kg 
mg/kg J 
mg/kg = 
mg/kg 

mg/kg = 
mg/kg • 
mg/kg 
mg/kg 
mg/kg J 
mg/kg 

mg/kg "' 
mg/kg = 
mg/kg = 
mg/kg 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 

Sediment Range of Background 
Screening Value ___ eo_n_centratl ___ on_s __ ,... Exceeds Exceeds 

(SSV, mg/Kg) (min, mg/Kg) (max, mg/Kg) SSV BCK 

7 .24 0.64 18.4 

52.3 

18.7 

30.2 

0.13 
15.9 

124 
0.033 
0.033 
0.0017 

0.33 
0.33 

12 
7.24 

52.3 

18.7 

30.2 

0.13 
15.9 

2 

124 
0.033 
0.033 
0.0017 
0.0017 

0.33 
0.33 
0.33 

0.33 
0.33 

3.6 72.8 
0.04 1.4 
0.12 1.6 
169 333000 
3.4 114 

0.49 7.9 
0.94 128 
695 38800 
1.8 172 
131 7850 
5.3 1200 
0.02 3.8 
0.83 91.8 
65 2960 

10.2 1660 
NA NA 
4.1 74.8 
5 431 

1090 32700 
1.1 2.2 
0.64 18.4 
3.6 72.8 
0.04 1.4 
0.12 1.6 
169 333000 
3.4 114 
0.49 7.9 
0.94 128 
695 38800 
1.8 172 
131 7850 
5.3 1200 
0.02 3.8 
0.63 91.8 
65 2960 

0.28 2.6 
0.55 0.74 
10.2 1660 
NA NA 
4.1 74.8 
5 431 

0.616 
0.598 
0.608 

0.596 

0.62 

0.525 

x x 

x 

x x 

x 
x 
x 
x 

x x 
x 

x 

x x 

x 
x 

x x 

x x 

x 
x 

x 

x x 
x 
x 
x 
x 



TABLEA1 
Step 1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment 

(. 
Chemical 

Phenanthrene 
Pyrene 
BEQ 
Methylene Chloride 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
cadmium 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nlckal 
Potassium 
Sodium 
Tri(Sn) 
Vanadium 
Zinc 
PCB-1254(Arochlor1254) 
PCB-1260 (Arochlor 1260) 
Gamma-chlordane 
p,p'·DDT 
1,4-Dlchlorobenzene 
2,4-0inethylphenol 
4-Melhylphenol (p-Cresol) 
Acenaphthene 
Acenaphthylene 
Anthracena 
Benzo{a)Anthracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Benzo(g,h,QPerylene 
Benzo(k)Fluoranthene 
Chrysene 
Dibenz(a,h)anthracene 
Di-n-butyl Phlhalate 
Fluoranthene 
Fluorene 
lndeno(1,2,3-C,d)pyrene 
Phenanthrene 
Pyrene 
8EQ 
Methylene Chloride 
Aluminum 
Antimony 
Arsenic 

Barium 
Beryllium 
Cadmium 
calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 
Vanadium 

Date 
StaUon ID Sample ID Collected 

H196S8004 1965800401 09/01/1999 
H1965B004 1965800401 09/01/1999 
H19658004 196SB00401 09/01/1999 
H196SB004 196$800401 09/01/1999 
H196SB005 1965800501 09/01/1999 
H19658005 196$800501 09/01/1999 
H19658005 196$800501 09/01/1999 
H196SB005 1965800501 09/01/1999 
H196$8005 196$800501 09/01/1999 
H1965B005 1965800501 09/01/1999 

Analytical 
Result 
0.078 
0.170 

332.390 
0.005 

5870.000 
8.600 

11.200 
40.800 
0.420 
0.700 

H198SB005 196SB00501 09/01/1999 52300.000 
H196SB005 1965800501 09/01/1999 31.100 
H196S8005 196SB00501 09/01/1999 3.600 
H198SB005 198$800501 09/01/1999 270.000 
H196S8005 198$800501 09/01/1999 8130.000 
H196SB005 1965800501 09/01/1999 152.000 
H196S8005 196SB00501 09/01/1999 1300.000 
H196S8005 198SB00501 09/01/1999 122.000 
H196SB005 1965800501 09/01/1999 0.360 
H198S8005 196SB00501 09/01/1999 21.600 
H196SB005 1965800501 09/01/1999 368.000 
H196SB005 196$800501 09/01/1999 330.000 
H196SB005 198$800501 09/01/1999 36.500 
H1965B005 1965800501 09/01/1999 137.000 
H1965B005 196SB00501 09/01/1999 311.000 
H19658005 1965800501 09/01/1999 0.100 
H196SB005 1965800501 09/01/1999 0.097 
H1965B005 196$800501 09/01/1999 0.005 
H196SB005 1965800501 09/01/1999 0.018 
H196S8005 196$800501 09/0111999 0.018 
H1965B005 1965800501 09/01/1999 0.038 
H196$8005 1965800501 09/01/1999 0.022 
H196S8005 196$800501 09/01/1999 0.023 
H196SB005 1965800501 09/01/1999 0.150 
H1965B005 1965800501 09/01/1999 0.230 
H198S8005 1965800501 09/01/1999 0.380 
H196SB005 1985800501 09/0111999 0.300 
H196SB005 196SB00501 09/01/1999 0.640 
H1965B005 1965800501 09/01/1999 0.250 
H 19658005 196SB00501 09/01/1999 0.390 
H196S8005 1965800501 09/01/1999 0.910 
H196S8005 1965800501 09/01/1999 0.094 
H1965B005 196SB00501 09/01/1999 0.020 
H198SB005 1965800501 09/01/1999 2.000 
H1965B005 1965800501 09/01/1999 0.034 
H196S8005 1965800501 09/01/1999 0.230 
H196S8005 1965800501 09/01/1999 0.660 
H1965B005 1965800501 09/01/1999 1.400 
H1965B005 1965800501 09/01/1999 523.810 
H196SB005 1965800501 09/01/1999 0.002 
H19658006 1965800601 09/01/1999 7660.000 
H196SB006 1965800601 09/01/1999 1 .400 
H1965B006 1965800601 09/01/1999 
H1965B006 1965800601 09/01/1999 
H198S8006 1965800601 09/01/1999 
H1965B006 1965800601 09/01/1999 
H196SB006 1965800601 09/01/1999 
H196SB006 1965800601 09/01/1999 
H1965B006 1965800601 09/01/1999 
H1965B006 1965800601 09/01/1999 

8.000 
37.300 
0.510 
0.540 

30500.000 
27.100 
3.500 

226.000 
H1965B006 1965800601 09/0111999 12600.000 
H196S8006 196$600601 09/0111999 76.200 
H1965B006 1965600601 09/0111999 1210.000 
H1965B006 1965600601 09/01/1999 107.000 
H196SB006 1965600601 09/01/1999 0.270 
H1965B006 1965800601 09/01/1999 42.000 
H196SB006 1965600601 09/01/1999 390.000 
H1965B006 198$800601 09/01/1999 344.000 
H1965B006 1965800601 09/0111999 39.300 

Units Qualifier 
mg/kg J 
mg/kg J 
ug/kg .. 

mg/kg J 
mg/kg • 
mg/kg J 
mg/kg = 
mg/kg • 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg • 
mg/kg = 
mg/kg = 
mg/kg J 

mg/kg " 
mg/kg = 
mg/kg .. 

mg/kg = 
mg/kg = 
mg/kg • 

mg/kg "' 
mg/kg = 
mg/kg .. 

mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 

mg/kg "' 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg = 
mg/kg " 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg J 

mg/kg '" 
mg/kg = 
ug/kg • 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg • 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg 
mg/kg 
mg/kg 
mg/kg J 
mg/kg 
mg/kg 
mg/kg 

mg/kg = 
mg/kg 
mg/kg 

mg/kg = 
mg/kg = 

Sediment Range of Background 
Screening Value ...,.......,.........;c;;..;o~n..,..ce.,..n.-tratlo-=;.:;ns--..""""'"_ Exceeds Exceeds 

(SSV, mg(Kg) (min, mg/Kg) (max, mg/Kg) SSV BCK 

0.33 
0.33 

12 
7.24 

52.3 

18.7 

30.2 

0.13 
15.9 

124 
0.033 
0.033 

0.0017 

0.33 
0.33 
0.33 
0.33 
0.33 

0.33 
0.33 

0.33 
0.33 

0.33 
0.33 

12 
7.24 

52.3 

18.7 

30.2 

0.13 
15.9 

1.304 

1090 32700 
1.1 2.2 

0.64 18.4 
3.6 72.8 

0.04 1.4 
0.12 1.6 
169 333000 
3.4 114 
0.49 7.9 
0.94 126 
695 38800 
1.8 172 
131 7850 
5.3 1200 
0.02 3.8 
0.63 91.8 
65 2960 

10.2 1860 
NA NA 
4.1 74.8 
5 431 

0.616 
0.598 
0.608 

0.596 
0.62 

0.525 

0.525 

1.304 

1090 32700 
1.1 2.2 

0.64 18.4 
3.8 72.8 

0.04 1.4 
0.12 1.6 
169 333000 
3.4 114 
0.49 7.9 
0.94 126 
695 38800 
1.8 172 
131 7850 
5.3 1200 
0.02 3.8 
0.63 91.8 
65 2960 

10.2 1660 
4.1 74.8 

x 
x 

x x 

x 

x 
x 

x 
x 
x 
x 

x 

x 

x 

x x 

x 

x 
x 

x 

x x 

x 

x 
x 

• 
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TABLEA1 
Step 1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment 

Chemical 

ZlllC 
PCB· 1254 (Arochlor 1254) 
PCB-1260(Arochlor1260) 
Acenaphthylene 

Anthracene 
Benzo{a)Anlhracene 
Benzo{a)Pyrene 
Benzo{b)Fluoranthene 
Benzo(g,h.~Perytene 

Benzo(k)Fluoranthene 
Benzoic acid 
Chrysene 
Dlbenz(a,h)anlhracene 
Fluoranlhene 
Fluorene 
lndeno(1,2,3-c:,d)pyrene 
Phenanthrene 
Pyrene 
BEQ 
Methylene Chloride 
Aluminum 
Antimony 
Arsenic 
Barium 
BeryUium 
Cadmium 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 

. Nickel 

Potassium 
Sodium 
Vanadium 
Zinc 
PCB-1254 (Arochlor 1254) 
PCB-1260 (Arochlor 1260) 
Benzo(a)Pyrene 
Benzo(b)Fluoranlhene 
Benzo(k)Fluoranthene 
bis(2-Elhylhexyl) Phlhalate 
Chrysene 
Fluoranlhene 
Phenanthrene 
Pyrene 
BEQ 

Aluminum 
Antimony 
Arsenic 
Barium 
BeryAium 
Cadmium 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 

Potassium 
Sodium 

Date 
Station ID Sample ID Collected 

H1965B006 1965600601 09/01/1999 
H19656006 1965600601 09/01/1999 
H1965B006 1965600601 09101/1999 
H1965B006 1965600601 09/01/1999 
H19656006 1965B00601 09/01/1999 
H 19656006 1965600601 09/01/1999 
H19656006 1965600601 09/01/1999 
H196SB006 1965600601 09/01/1999 
H19656006 1965600601 09/01/1999 
H19656006 1965800601 09/01/1999 
H 19656006 1965B00601 09/01/1999 
H1965B006 1965600601 09/01/1999 
H1e656006 1965600601 09/01/1999 
H13656006 1965600601 09/01/1999 
H1965B006 196SB00601 09/01/1999 
H19656006 1965600601 09/01/1999 
H1965B006 1965600601 09/01/1999 
H1965B006 1965600601 09/01/1999 
H1965B006 1965600601 09/01/1999 
H1965B006 196SB00601 09/01/1999 
H19656007 1965600701 09/02/1999 
H19656007 1965600701 09/02/1999 
H19656007 1965600701 09/02/1999 
H19656007 1965600701 09102/1999 
H19656007 1965600701 09/02/1999 

Analytical 
Result 

254.000 
0.120 
0.120 
0.140 
0.190 
1.000 
0.730 
1.400 
0.490 
0.610 
0.110 
1.600 
0.230 
1.900 
0.023 
0.490 
D.400 
1.700 

1256.700 
0.001 

8710.000 
0.760 
11.000 
34.300 
0.550 

H19656007 1965600701 09/02/1999 0.470 
H1965B007 1965800701 09/02/1999 89200.000 
H19656007 1965600701 09/02/1999 21.700 
H1965B007 1965600701 09/02/1999 3.400 
H19656007 196SB00701 09/02/1999 151.000 
H19656007 1965600701 09/02/1999 
H 19656007 1965600701 09/02/1999 
H 19658007 1965800701 09/02/1999 
H19656007 1965600701 09/02/1999 
H19656007 1965800701 09/02/1999 
H19656007 196SB00701 09/02/1999 
H19656007 1965600701 09/02/1999 
H19656007 196SB00701 09/02/1999 
H1965B007 196SB00701 09/02/1999 
H19656007 196SB00701 09/02/1999 
H19656007 1965800701 09102/1999 
H 19656007 1965800701 09/02/1999 
H19656007 1965600701 09/02/1999 
H1965B007 1965600701 09/02/1999 
H19656007 1965600701 09/02/1999 
H1965B007 1965600701 09/02/1999 
H19656007 1965600701 09/02/1999 
H1965B007 1965600701 09/02/1999 
H196S6007 1965600701 09/02/1999 
H196SB007 1965600701 09/02/1999 
H19656007 1965600701 09/02/1999 
H1965B008 1965800801 09/02/1999 
H196SB008 1965600801 09/02/1999 

9520.000 
61.800 

2300.000 
133.000 

0.310 
70.300 
512.000 
516.000 
22.000 
153.000 

0.130 
0.130 
0.075 
0.120 
0.067 
0.059 
0.079 
0.076 
0.028 
0.140 

339.749 
2740.000 

8.300 
H 19656008 1965600801 09/02/1999 8.500 
H 19656008 1965600801 09/02/1999 50.400 
H196SB008 1965600801 09/02/1999 0.390 
H1965B008 196SB00801 09/02/1999 0.620 
H19656008 1965800801 09/02/1999 164000.000 
H1965B008 1965800801 09/02/1999 19.900 
H 19656006 1965600801 09/02/1999 8.900 
H1965B008 1965600801 09/02/1999 127.000 
H19656006 1965600801 09/02/1999 9580.000 
H 1965BOOB 1965600801 09/02/1999 181.000 
H1965600B 1965800801 09/02/1999 2460.000 
H19656006 196SB00801 09/02/1999 283.000 
H196S6008 1965600801 09/02/1999 0.020 
H 196$6008 1965600801 09102/1999 21.100 
H1965BOOB 196$600801 09/02/1999 285.000 
H19656008 1965BOOB01 09102/1999 381.000 

Units Qualifier 
mg/kg 

mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg 

mg/kg 
mg/kg 
mg/kg ,. 

mg/kg = 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg 
mg/kg J 
mg/kg .. 
mg/kg 
mg/kg .. 
ug/kg = 
mg/kg J 
mg/kg • 
mg/kg J 
mg/kg 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg 

mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg ., 
mg/kg J 
mg/kg 

mg/kg • 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
ug/kg = 
mg/kg = 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg 

mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg 

mg/kg 

Sediment Range of Background 
Screening Value ___ c'-o"'"n""'"ce""'n_tr'""atl'""'""o-ns;;.._ __ Exceeds Exceeds 

(SSV, mg/Kg) (min, mg/Kg) (max, mg/Kg) SSV BCK 

124 5 431 x 
0.033 x 
0.033 x 
0.33 
0.33 
0.33 
0.33 

0.33 
0.33 
0.33 
0.33 

0.33 
0.33 

12 
7.24 

52.3 

16.7 

30.2 

0.13 
15.9 

124 
0.033 
0.033 
0.33 

0.33 
0.33 
0.33 
0.33 

12 
7.24 

52.3 

16.7 

30.2 

0.13 
15.9 

0.616 
0.598 
0.608 

0.598 

0.62 
0.525 

0.525 

1.304 

1090 32700 
1.1 2.2 

0.64 18.4 
3.6 72.8 

0.04 1.4 
0.12 1.6 
169 333000 
3.4 114 
0.4g 7.9 
0.94 126 
695 38800 
1.8 172 
131 7850 
5.3 1200 
0.02 3.8 
0.63 91.8 
65 2960 

10.2 1660 
4.1 74.8 
5 431 

0.598 
0.608 
0.596 

0.62 

1.304 
1090 32700 
1.1 2.2 

0.64 18.4 
3.8 72.8 
0.04 1.4 
0.12 1.6 
169 333000 
3.4 114 
0.49 7.9 
0.94 126 
5g5 38800 
1.8 172 
131 7850 
5.3 1200 
0.02 3.8 
0.63 91.8 
65 2960 

10.2 1660 

x x 
x x 

x 

x 

x x 

x 

x 
x 

x 

x x 

x 

x 
x 

x 
x 
x 

x 
x 

x 
x x 

x x 

x 
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~~ • Step 1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment 

---------=---~--

Chemical 
Tin(Sn) 
VanadiLm 
Zinc 
PCB-1254(Arochlor1254) 
PCB-1260 (Arochlor 1260) 

Gamma-chlordane 
p,p'-ODE 
p,p'·DDT 
Aoenaphthylene 

~ 
Benzo(a)Anlhracene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthene 
Benzo(g,h,l)Perytene 
Benzo(k)Fluoranlhene 
bls(2·Ethylhexyl) Phlhalate 
Ctvysene 
Fluoranthene 
lndeno(1,2,3-c,d)pyrene 

Phananlhr-
Pyrene 
BEQ 
Ahmlnum 
Antimony 
Arsenic 
Barium 
Berytlhm 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
MercUl'f 
Nickel 
Potassium 
Selenium 
Sodium 
Vanadium 
Zmc 
PCB-1254(Arochlor1254) 
PCB-1260(Arochlor1260) 
Gamma-chlordane 
p,p'·DDD 
p,p'-DDE 
p,p'-DDT 
Benzo(b)Fluoranlhene 
bis(2-Elhylhexyl) Phlhalate 
Ctvysene 
BEQ 
A11.111inum 
Antinony 
Arsenic 
Barium 
Beryflitm 
Cadmium 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 

Date 
Station ID Sample ID Collected 

H196SB008 196SBOOS01 09/02/1999 
H1965B008 1965800801 09/02/1999 
H196SB008 1965800801 09/02/1999 
H1965B008 196$800801 09/02/1999 
H1965B008 196SB00801 09/02/1999 
H196SBOOB 196SB00801 09/02/1999 
H196SBOOB 1965800801 09/02/1999 
H1965B008 196SBOOS01 09/02/1999 
H19658008 1965800801 09/02/1999 
H1965B008 1965600801 09/02/1999 
H1965B008 1965600801 09/02/1999 
H196SB008 196SBOOB01 09/02/1999 

Analytical 
ResuH 

34.000 
11.800 

250.000 
0.120 
0.087 
0.004 
0.009 
0.008 
0.022 
0.028 
0.100 
0.160 

H1965BOOB 1965600801 09/02/1999 0.200 
H196SB008 1965B00801 09/02/1999 0.058 
H196SBOOB 1965600801 09/02/1999 0.180 
H196SB008 1965600801 09/02/1999 0.031 
H196SB008 1965BOOB01 09/02/1999 0.310 
H196SB008 1965B00801 09/02/1999 0.570 
H1965BOOB 1965600801 09/02/1999 0.061 
H1965BOOB 1965600801 09/02/1999 0.089 
H1965BOOB 1965600801 09/02/1999 0.530 
H196SBOOB 196SBOOB01 09/02/1999 373.210 
H1965B009 1965600901 09/02/1999 7930.000 
H1965B009 1965600901 09/02/1999 1.600 
H196SB009 1965600901 09/02/1999 5.600 
H1965B009 1965600901 09/02/1999 31.100 
H1965B009 1965600901 09/02/1999 0.410 
H1965B009 1965600901 09/02/1999 20300.000 
H1965B009 1965600901 09/02/1999 15.700 
H196SB009 1965600901 09/02/1999 2.100 
H1965B009 1965600901 09/02/1999 41.900 
H1965B009 1965600901 09/02/1999 10600.000 
H1965B009 1965600901 09/02/1999 42.800 
H1965B009 1965600901 09/02/1999 952.000 
H1965B009 1965B00901 09/02/1999 79.700 
H1965B009 1965600901 09/02/1999 0.140 
H1965B009 1965600901 09/02/1999 8.000 
H1965B009 1965600901 09/02/1999 261.000 
H1965B009 1965600901 09/02/1999 0.670 
H1965B009 196S600901 09/02/1999 396.000 
H1965B009 1965600901 09/02/1999 19.800 
H1965B009 1965600901 09/02/1999 107.000 
H196SB009 196SB00901 09/02/1999 0.150 
H196SB009 1965600901 09/02/1999 0.089 
H1965B009 1965600901 09/02/1999 0.004 
H1965B009 1955600901 09/02/1999 0.005 
H196SB009 196SB00901 09/02/1999 0.014 
H1965B009 1965600901 09/02/1999 0.006 
H1965B009 1965600901 09/02/1999 0.023 
H1965B009 
H1965B009 
H1965B009 
H1965B010 

1965600901 09/02/1999 0.018 
1965600901 09/02/1999 0.020 
1965600901 09/02/1999 389.070 
1965601001 09/02/1999 2420.000 

H1965B010 1965601001 09/02/1999 0.370 
H19656010 196SB01001 09/02/1999 5.400 
H19656010 1965601001 09/02/1999 10.900 
H196SB010 1965601001 09/02/1999 0.320 
H196S6010 1965601001 09/02/1999 0.490 
H1965B010 1965801001 09/02/1999 197000.000 
H1965B010 1965B01001 09/02/1999 8.800 
H19656010 1965601001 09/02/1999 3.500 
H1965B010 1965601001 09/02/1999 26.200 
H1965B010 1965601001 09/02/1999 5470.000 
H19656010 1965B01001 09/02/1999 19.100 
H1965B010 1965601001 09/02/1999 3050.000 
H1965B010 1965601001 09/02/1999 332.000 
H1965B010 1965601001 09102/1999 0.120 
H1965B010 196$B01001 09/02/1999 10.200 
H1965B010 1965601001 09102/1999 395.000 

Units Qualifier 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg .. 
mg/kg J 
mg/kg J 
mg/kg • 
ug/kg = 
mg/kg = 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg "' 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
uglkg .. 
mg/kg 

mg/kg J 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg = 

Sediment Range of Background 
Screening Value ...,....-,-.-C'-'on;.;;,.;;.ce"'"n..,tr"'at""lon=s.....,.._,... Exceeds Exceeds 

(SSV, mg/Kg) (min, mg/Kg) (max, mg/Kg) SSV BCK 

124 
0.033 
0.033 
0.0017 

0.33 
0.33 
0.33 
0.33 

0.33 
0.33 

0.33 
0.33 

12 
7.24 

52.3 

18.7 

30.2 

0.13 
15.9 

124 
0.033 
0.033 

0.0017 

0.33 

12 
7.24 

52.3 

18.7 

30.2 

0.13 
15.9 

NA NA 
4.1 74.8 
5 431 

0.616 
0.598 
0.608 

0.596 

0.62 

0.525 

1.304 
1090 32700 
1.1 2.2 

0.64 18.4 
3.6 72.8 

0.04 1.4 
169 333000 
3.4 114 
0.49 7.9 
0.94 128 
695 38800 

1.8 172 
131 7850 
5.3 1200 
0.02 3.8 
0.63 91.8 
65 2960 

0.28 2.6 
10.2 1660 
4.1 74.8 
5 431 

0.608 

0.62 
1.304 

1090 32700 
1.1 2.2 

0.64 18.4 
3.6 72.8 
0.04 1.4 
0.12 1.6 
169 333000 
3.4 114 

0.49 7.9 
0.94 128 
695 38800 
1.8 172 
131 7850 
5.3 1200 
0.02 3.8 
0.63 91.8 
65 2960 

x 
x 
x 
x 

x 

x 

x 

x 

x 

x 
x 
x 

x 
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• TABLEA1 
Step 1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment 

Sediment Range of Background 

Date Analytical Screening Value Concentrations Exceeds Exceeds 
Chem I cal Station ID Same1e1D Collected Result Units Qualifier (SSV1 mfl!Kg) (min, mg/Kg) (max, mg/Kg) ssv BCK 

Sodium H196SB010 1965601001 09/02/1999 382.000 mg/kg = 10.2 1660 
Vanadium H196SB010 1965601001 09/02/1999 9.900 mg/kg J 4.1 74.8 
Zinc H196SB010 1965601001 09/02/1999 79.500 mg/kg J 124 5 431 
Cyanide H196SB010 1965601001 09/02/1999 1.700 mg/kg '" 
PCB-1260 (Arochlor 1260) H196SB010 196SB01001 09/02/1999 0.040 mg/kg = 0.033 x 
Gamma-chlordane H196SB010 1965601001 09/02/1999 0.006 mg/kg J 0.0017 x 
Heptachlor H196SB010 1965601001 09102/1999 0.005 mg/kg J 
p,p'·DDE H196SB010 196SB01001 09/02/1999 0.005 mg/kg J 
p.p'·DDT H196SB010 196SB01001 09/02/1999 O.D18 mg/kg J 
Benzo(a)Pyrene H196S6010 196SB01001 09/02/1999 0.048 mg/kg J 0.33 0.598 
Benzo(b)Auoranlhene H196SB010 1965601001 09/02/1999 0.074 mg/kg J 0.608 
Benzo(k)Ruoranlhene H196SB010 196$601001 09/02/1999 0.064 mg/kg J 0.596 
bis(2-Elhylhexyl) Phlhalate H196SB010 1965801001 09/02/1999 0.055 mg/kg J 
Chrysene H196SB010 1965801001 09/02/1999 0.068 mg/kg J 0.33 0.62 
Fluoranlhene H19GS8010 1965801001 09/02/1999 0.071 mg/kg J 0.33 
Phenanthrene H19658010 1965601001 09/02/1999 0.019 mSf{kg J 0.33 
Pyrene H196SB010 1965601001 09/02/1999 0.130 mg/kg J 0.33 
BEO H196S8010 1965601001 09/02/1999 276.108 ug/kg .. 1.304 
Aluminum H196S6011 1985601101 09/02/1999 15200.000 mg/kg = 1090 32700 
Arsenic H196S6011 1965801101 09/02/1999 7.900 mg/kg .. 7.24 0.64 18.4 x 
Barium H19656011 196$601101 09/02/1999 44.200 mg/kg J 3.B 72.6 
Beryllium H196S8011 1965801101 09/02/1999 0.690 mg/kg = 0.04 1.4 
Clllclum H196S6011 1965601101 09/02/1999 23500.000 mg/kg J 169 333000 
Chromium, Total H196S6011 1965801101 09/02/1999 49.500 mg/kg .. 52.3 3.4 114 
Cobalt H196SB011 196$801101 09/02/1999 3.600 mg/kg J 0.49 7_g 
Copper H196S8011 1965801101 09/02/1999 24.900 mg/kg = 18.7 0.94 126 x 
lrcn H196S8011 19BSB01101 09/02/1999 15200.000 mg/kg J 695 38800 
Lead H19658011 1965801101 09/02/1999 56.300 mg/kg J 30.2 1.8 172 x 
Magnesium H196S8011 1965801101 09/02/1999 2310.000 mg/kg J 131 7850 • Manganese H196S8011 1965801101 09/02/1999 194.000 mg/kg J 5.3 1200 
Mercury H196SB011 196SB01101 09/02/1999 0.100 mg/kg J 0.13 0.02 3.8 
Nickel H19BS6011 1985801101 09/02/1999 12.100 mg/kg J 15.9 0.63 91.8 
Potassium H19658011 1965B01101 09/02/1999 902.000 mg/kg " 65 2960 
Selenium H196SB011 1965801101 09/02/1999 0.680 mg/kg .. 0.26 2.6 
Sodium H196SB011 196SB01101 09/02/1999 430.000 mg/kg = 10.2 1660 
Vanadium H196SB011 1965B01101 09/02/1999 34.400 mg/kg J 4.1 74.8 
Zinc H196SB011 1965801101 09/02/1999 95.300 mg/kg J 124 5 431 
PCB-1254(Arochlor1254) H196S6011 196$801101 09/02/1999 0.110 mg/kg = 0.033 x 
PCB-1260(Arochlor1260) H196S8011 196SB01101 09/02/1999 0.059 mg/kg = 0.033 x 
Diek:lrin H196SB011 196SB01101 09/02/1999 0.004 mg/kg J 0.0033 x 
Gamma-chlordane H196S8011 1965801101 09/02/1999 0.003 mg/kg J 0.0017 x 
Heptachlor H19658011 1965801101 09/02/1999 0.004 mg/kg J 
Benzo(a)Anthracene H196S6011 1965801101 09/02/1999 0.026 mg/kg J 0.33 0.616 
Benzyl Butyl Phlhalate H196S8011 1965801101 09/02/1999 0.410 mg/kg J 
bis(2·Elhylhexyl) Phlhalate H196SB011 196SB01101 09/02/1999 0.072 mg/kg J 
Chrysene H196S8011 196SB01101 09/02/1999 0.057 mg/kg J 0.33 0.62 
Ruoranthene H19656011 1965801101 09/02/1999 0.039 mg/kg J 0.33 
Pyrene H196SB011 1965601101 09/02/1999 0.097 mg/kg J 0.33 
BEQ H196S8011 1965801101 09/02/1999 433.807 ug/kg 1.304 
Aluminum H196S6012 196SB01201 09/02/1999 6930.000 mg/kg = 1090 32700 
Antimony H196SB012 196SB01201 09/02/1999 2.300 mg/kg J 12 1.1 2.2 x 
Arsenic H196SB012 1965801201 09/02/1999 5.100 mg/kg = 7.24 0.64 18.4 
Barium H196SB012 196SB01201 09/02/1999 69.300 mg/kg J 3.6 72.6 
BeryUium H196SB012 1965801201 09/02/1999 0.500 mg/kg J 0.04 1.4 
Cadmium H196SB012 1965801201 09/02/1999 0.380 mg/kg J 0.12 1.6 
Calcium H196S8012 1965801201 09/02/1999 128000.000 mg/kg J 169 333000 
Chromium, Total H196S8012 1965801201 09/02/1999 21.200 mg/kg 52.3 3.4 114 
Cobalt H196SB012 1965801201 09/02/1999 3.300 mg/kg J 0.49 7.9 
Copper H196SB012 196SB01201 09/02/1999 116.000 mg/kg 18.7 0.94 126 x 
Iron H196SB012 196SB01201 09/02/1999 8930.000 mg/kg J 695 38800 
Lead H196S8012 1965B01201 09/02/1999 49.200 mg/kg J 30.2 1.6 172 x 
Magnesium H196SB012 196SB01201 09/02/1999 2360.000 mg/kg J 131 7850 
Manganese H196S6012 196SB01201 09/02/1999 188.000 mg/kg J 5.3 1200 

• Mercury H19658012 1965801201 09/02/1999 0.030 mg/kg J 0.13 0.02 3.8 
Nickel H196SB012 196SB01201 09/02/1999 11.700 mg/kg J 15.9 0.63 91.6 
Potassium H196SB012 196SB01201 09/02/1999 523.000 mg/kg 65 2960 
Sodium H196SB012 1965B01201 09/02/1999 412.000 mg/kg 10.2 1660 
Vanadium H196SB012 1965801201 09/02/1999 19.000 mg/kg J 4.1 74.8 
Zinc H196SB012 196SB01201 09/02/1999 162.000 mg/kg J 124 5 431 x 

29 



TABLEA1 
Step 1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Son to Sediment 

(. 
Chemical 

PCB-1260 (Arochlor 1260) 
Gamma-chlordane 
p,p'-000 
p,p'-OOE 
2-Melhylnaphttlalana 
Acenaphthena 
Benzo(a)Anttvacene 
Benzo(a)Pyrane 
Benzo(b)Fluoranlhene 
Benzo(k)Fluoranlhene 
bis(2-Ethylhexyl) Phlhalata 
Chrys8M 
Fluoranlhena 
Naphlhalene 
Phananlhrene 
Pyrane 
BEQ 
Allmiwm 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromlwn, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
N'ICkel 
Potassium 
Sodk.m 
Tn(Sn) 
Vanadium 
Zinc 
PCB-1260(Arochlor1260) 
Endosulfan I 
Gamma-chlordane 
p,p'-000 
p,p'-OOE 
Benzo(a)Anttvacene 
Benzo(a)Pyrene 

8enzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
Chrysene 
Fluoranthene 
Pyrane 
8EQ 
Aluminum 
Antinony 
Arsenic 
Barium 
Beryllium 
calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Socfrum 
Vanadium 

Data 
Station ID Sample ID Collected 

H196SB012 1965801201 09/02/1999 
H1965B012 1965801201 09/02/1999 

Analytlcal 
Result 

0.055 
0.003 

H196SB012 196SB01201 09/02/1999 0.007 
H196SB012 196SB01201 09/02/1999 0.007 
H196SB012 1965801201 09/02/1999 0.025 
H196SB012 1965801201 09/02/1999 0.024 
H196SB012 1968801201 09/02/1999 0.023 
H196S8012 1968801201 09/02/1999 0.028 
H196S8012 1968801201 09/02/1999 0.027 
H196SB012 196SB01201 09/02/1999 0.030 
H196SB012 196SB01201 09/02/1999 0.026 
H196S8012 1965801201 09/02/1999 0.040 
H196SB012 196$801201 09/02/1999 0.027 
H196S8012 1965801201 09/02/1999 0.210 
H1968B012 196SB01201 09/02/1999 0.017 
H196SB012 1968801201 09/02/1999 0.041 
H196SB012 1968801201 09/02/1999 214.840 
H196SB013 196SB01301 09/02/1999 10400.000 
H196SB013 196SB01301 09/02/1999 7.600 
H196S8013 1968801301 09/02/1999 8.100 
H196SB013 1965801301 09/02/1999 43.900 
H19658013 1968801301 09/02/1999 0.460 
H196SB013 1968801301 09/02/1999 0.350 
H1965B013 1968801301 09/02/1999 48600.000 
H1968B013 1968801301 09/02/1999 29.600 
H196SB013 196SB01301 09/02/1999 2.700 
H196SB013 1968801301 09/02/1999 99.400 
H1968B013 196SB01301 09/02/1999 15600.000 
H196SB013 1968601301 09/02/1999 75.800 
H196SB013 1968801301 09/02/1999 
H196SB013 1968801301 09/02/1999 
H196SB013 1965801301 09/02/1999 
H19688013 1968801301 09/02/1999 
H196SB013 196SB01301 09/02/1999 
H196SB013 1968801301 09/02/1999 
H19658013 196SB01301 09/02/1999 
H196SB013 1968801301 09/02/1999 
H196SB013 1965801301 09/02/1999 
H19688013 1965801301 09/02/1999 
H1965B013 1968801301 09/02/1999 
H1968B013 1968801301 09/02/1999 
H196SB013 196SB01301 09/02/1999 
H196SB013 196SB01301 09/02/1999 
H19688013 196$801301 09/02/1999 
H196SB013 196SB01301 09/02/1999 
H196S8013 1965601301 09/02/1999 
H1968B013 1965801301 09/02/1999 
H196S8013 1968601301 09/02/1999 
H196SB013 1968601301 09/02/1999 
H196SB013 1965801301 09/02/1999 
H19658013 1968801301 09/02/1999 
H1968B014 1965801401 09/02/1999 
H19658014 196SB01401 09/02/1999 
H196SB014 1968801401 09/02/1999 
H196SB014 1965801401 09/02/1999 
H1968B014 1968601401 09/02/1999 
H196SB014 1968801401 09/02/1999 

1800.000 
111.000 
0.080 
11.100 
468.000 
636.000 
15.000 
29.900 
199.000 
0.150 
0.019 
0.005 
0.020 
0.034 
0.024 
0.037 
0.060 
0.031 
0.048 
0.028 
0.075 

238.258 
7580.000 

0.480 
4.700 

28.400 
0.380 

35300.000 
H196SB014 1968801401 09/02/1999 15.200 
H196S8014 196SB01401 09/02/1999 2.000 
H19688014 196$801401 09/02/1999 22.500 
H196SB014 1968801401 09/02/1999 10300.000 
H196SB014 1965601401 09/02/1999 56.900 
H196SB014 1968601401 09/02/1999 1230.000 
H196S8014 196$801401 09/0211999 71.400 
H196SB014 1968801401 09/02/1999 0.040 
H1965B014 1965801401 09102/1999 5.700 
H196SB014 1968801401 09/02/1999 277.000 
H196S8014 1965801401 09/02/1999 402.000 
H196SB014 196$601401 09/02/1999 19.000 

Units Qualifier 

mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
ug/kg .. 
mg/kg .. 

mg/kg J 
mg/kg • 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg • 
mg/kg J 
mg/kg "' 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg .. 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg ,. 

mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
ug/kg .. 

mg/kg = 
mg/kg J 
mg/kg .. 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg = 
mg/kg J 

Sediment Range of Background 
Screening Value ___ Concen-'-'--..tr_atl"""on-.-• __ Excaada Exceed• 

(SSV, mg/Kg) (min, mgfKg) (max, mg/Kg) ssv BCK 

0.033 x 
0.0017 x 

0.33 
0.33 
0.33 
0.33 

0.33 
0.33 
0.33 
0.33 
0.33 

12 
7.24 

52.3 

18.7 

30.2 

0.13 
15.9 

124 
0.033 

0.0017 

0.33 
0.33 

0.33 
0.33 
0.33 

12 
7.24 

52.3 

18.7 

30.2 

0.13 
15.9 

0.616 
0.598 
0.608 
0.596 

0.62 

1.304 
1090 32700 
1.1 2.2 
0.64 16.4 
3.8 72.8 
0.04 1.4 
0.12 1.6 
169 333000 
3.4 114 

0.49 7.9 
0.94 126 
695 38600 
1.8 172 
131 7650 
5.3 1200 
0.02 3.8 
0.63 91.8 
65 2960 

10.2 1660 
NA NA 
4.1 74.8 
5 431 

0.616 
0.598 
0.606 
0.596 
0.62 

1.304 
1090 32700 
1.1 2.2 

0.64 18.4 
3.6 72.8 
0.04 1.4 
169 333000 
3.4 114 
0.49 7.9 
0.94 126 
695 38800 
1.8 172 
131 7850 
5.3 1200 

0.02 3.8 
0.63 91.8 
65 2960 

10.2 1660 
4.1 74.8 

x 

x 

x 

x 
x 

x 

x 

x 

x 

• 



• TABLEA1 
Step 1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment 

Sediment Range of Background 

Date Analytical Screening Value Concentrations Exceeds Exceeds 
Chemical Station ID Sample ID Collected Result Units Qualmer (SSV1 m~2 (min, mg/Kg) (max, mg/Kg) ssv BCK 

Zinc H196SB014 196$601401 09/02/1999 56.200 mg/kg J 124 5 431 
PCB-1260 (Arochlor 1260) H1965B014 1965801401 09/02/1999 0.068 mg/kg "' 0.033 x 
0enzo(a)Anthracene H1965B014 196$001401 09/02/1999 0.019 mg/kg J 0.33 0.616 
0enzo(a)Pyrene H1965B014 196SB01401 09/02/1999 0.024 mg/kg J 0.33 0.598 
Ben:zo(b)Fluoranthene H196S6014 196$801401 09/02/1999 0.037 mg/kg J 0.608 
Benzo(k)Ftuoranther.e H1965B014 1965001401 09/02/1999 0.028 mg/kg J 0.596 
Chrysene H196S6014 1965601401 09102/1999 0.034 mg/kg J 0.33 0.62 
Fluoranlhene H1985B014 1965001401 09102/1999 0.029 mg/kg J 0.33 
Pyrene H196S0014 196$801401 09/02/1999 0.041 mg/kg J 0.33 
SEQ H1965B014 1965801401 09/02/1999 233.414 ug/kg .. 1.304 
Acetone H198S6014 1965601401 09/02/1999 0.120 mg/kg '" 
Aluminum H196S6015 1965601501 09/02/1999 8220.000 mg/kg = 1090 32700 
Antimony H19650015 1965601501 09/02/1999 0.920 mg/kg J 12 1.1 2.2 
Arsenie H196S6015 196$801501 09102/1999 5.700 mg/kg .. 7.24 0.64 18.4 
Barium H196SB015 198$601501 09/02/1999 31.200 mg/kg J 3.8 72.8 
Beryllium H196SB015 198$801501 09/02/1999 0.440 mg/kg J 0.04 1.4 
Calcium H196S0015 1965001501 09/02/1999. 66200.000 mg/kg J 169 333000 
Chromium, Total H196SB015 1965801501 09/02/1999 19.400 mg/kg .. 52.3 a4 114 
Cobalt H198S8015 1965801501 09/02/1999 2.600 mg/kg J 0.49 7.9 
Copper H196S6015 198SB01501 09/02/1999 34.000 mg/kg '" 18.7 0.94 128 x 
Iron H19658015 196$801501 09/02/1999 10300.000 mg/kg J 895 38800 
Lead H196S8015 196$601501 09/02/1999 32.400 mg/kg J 30.2 1.8 172 x 
Magnesium H196S8015 1965801501 09/02/1999 1810.000 mg/kg J 131 7850 
Manganese H196SB015 1965601501 09/02/1999 139.000 mg/kg J 5.3 1200 
Mercury H19658015 1965001501 09/02/1999 0.050 mg/kg J 0.13 0.02 3.8 
Nickel H196S0015 1965001501 09/02/1999 7.400 mg/kg J 15.9 0.83 91.8 
Potassium H196S0015 1965001501 09/02/1999 423.000 mg/kg 65 2960 
Sodium H1965B015 196$801501 09/02/1999 387.000 mg/kg = 10.2 1680 
Vanacfrum H196S8015 196$001501 09/02/1999 21.100 mg/kg J 4.1 74.6 • Zinc H196S8015 196$801501 09/02/1999 62.900 mg/kg J 124 5 431 
PC8·1260(Arochlor1260) H196S6015 1965601501 09/02/1999 0.054 mg/kg • 0.033 x 
Gamma-chlordane H196S0015 196$801501 09/02/1999 0.006 mg/kg J 0.0017 x 
p,p'·DDE H196S0015 196$001501 09/02/1999 0.010 mg/kg J 
p,p'·DDT H1965B015 196$801501 09/02/1999 0.014 mg/kg J 
8enzo(a)Anlhracene H19656015 1965601501 09/02/1999 0.022 mg/kg J 0.33 0.816 
0enzo(a)Pyrene H198SB015 196$801501 09/02/1999 0.035 mg/kg J 0.33 0.598 
Benzo(b)Fluoranthene H19656015 1965601501 09/02/1999 0.042 mg/kg J 0.608 
8enzo(k)Fluoranthene H198S8015 196$601501 09/02/1999 0.033 mg/kg J 0.596 
Benzoic acid H196S0015 196$001501 09/02/1999 0.280 mg/kg J 
bis(2-Ethylhexyt) Phthalate H198SB015 196$801501 09/02/1999 0.022 mg/kg J 
Chrysene H196S8015 198$001501 09/02/1999 0.034 mg/kg J 0.33 0.62 
Fluoranlhene H196S6015 196$601501 09/02/1999 0.043 mg/kg J 0.33 
Phenanthrene H19650015 196$601501 09/02/1999 0.029 mg/kg J 0.33 
Pyrene H196S6015 196$801501 09/02/1999 0.058 mg/kg J 0.33 
BEQ H198S8015 196$601501 09/02/1999 250.764 ug/kg .. 1.304 
Chlorobenzene H196S0015 196$601501 09/02/1999 0.094 mg/kg • 
Aluminum H198S0016 196$001601 09/03.11999 9180.000 mg/kg • 1090 32700 
Antimony H198S6016 196$601801 09/03/1999 2.000 mg/kg J 12 1.1 2.2 
Arsenic H196SB016 196$001601 09/03/1999 5.900 mg/kg = 7.24 0.64 18.4 
Barium H196SB018 196$601801 09/03/1999 34.300 mg/kg 3.8 72.8 
8erylfrum H1965B016 1965601601 09/03.11999 0.380 mg/kg J 0.04 1.4 
Calcium H196S6016 196$601601 09103/1999 28500.000 mg/kg 169 333000 
Chromium, Total H196S6018 1965601601 09/03.11999 18.900 mg/kg 52.3 3.4 114 
Cobatt H196S8016 196$801801 09/03.11999 2.000 mg/kg J 0.49 7.9 
Copper H198S6016 198$601601 09/03/1999 105.000 mg/kg 18.7 0.94 126 x 
Iron H19656016 196$801601 09/03/1999 11700.000 mg/kg = 695 38800 
Lead H196SB016 196$001601 09/03/1999 81.600 mg/kg = 30.2 1.8 172 x 
Magnesium H196S6016 196$801601 09/03,11999 1320.000 mg/kg 131 7850 
Manganese H198S8018 196$601601 09/03,11999 82.600 mg/kg 5.3 1200 
Mercury H196SB016 196S601601 09103.11999 0.290 mg/kg = 0.13 0.02 3.8 x 
Nickel H196S6016 196$601601 09103.11999 6.800 mg/kg .. 15.9 0.63 91.8 
Potassium H196SB016 196$001601 09103.11999 451.000 mg/kg 65 2960 
Selenium H196SB016 198$601601 09/03.11999 0.640 mg/kg = 0.28 2.6 

• Sodium H196S0016 196S801601 09103.11999 759.000 mg/kg 10.2 1860 
Vanadium H19650016 196$001601 09103.11999 27.100 mg/kg 4.1 74.8 
Zinc H196SB016 196$001601 09103/1999 97.000 mg/kg 124 5 431 
Heptachlor Epoxide H196S8016 196SB01601 09/03.11999 0.006 mg/kg J 
p,p'-000 H196SB016 1965801601 09103.11999 0.026 mg/kg J 
p,p'·DDE H196S8016 196$001601 09/03.11999 0.045 mg/kg J 
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TABLE Al !. Step 1 Screening Chemicals Detected in Sur1ace Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment 

Sediment Range of Background 

Date Analytical Screening Value Concentrations Exceeds Exceeds 
Chemical Station ID Sample ID Collected Result Units Qualifier 1ssvl mg/Kg) (min, mg/Kg) (mu, mg/Kg) ssv BCK 

p,p'-OOT H196S6016 1968801601 09/03(1999 0.014 mg/kg J 
Anlhracene H1965B016 196$801601 09/03(1999 0.025 mg/kg J 0.33 
Benzo(a)Anllvacene H196SB018 1965801601 09/0311999 0.068 mg/kg J 0.33 0.618 
Benzo(a)Pyrene H196SB016 1968801601 09/03(1999 0.057 mg/kg J 0.33 0.598 
Benzo(b)Fluoranthene H198S8016 1985801601 09/03(1999 0.072 mg/kg J 0.608 
Benzo(g,h,l)Perylene H19688016 1968801601 09/03(1999 0.037 mg/kg J 
Benzo(k)Fluoranlhene H198S6016 196$801601 0910311999 0.052 mg/kg J 0.596 
Benzyl Bufyl Phthalate H198S8016 196$601801 09/03(1999 0.180 mg/kg J 
Chrysene H196SB016 196SB01601 09/03(1999 0.077 mg/kg J 0.33 0.82 
01-n-octylphlhalate H198S8016 196$601801 09/03(1999 0.200 mg/kg J 
Fluoranlhene H198SB016 196$601801 09/03/1999 0.180 mg/kg J 0.33 
lndeno(1,2,3-c,d)pyrene H198SB016 196$601801 09l03f1999 0.034 mg/kg J 0.525 
Phananlhrene H196SB016 196$601801 09/03(1999 0.130 l!)g/kg J 0.33 
Pyrene H198S6016 196$801601 09/03(1999 0.140 mg/kg J 0.33 
BEQ H196SB016 196$601601 09/03(1999 259.997 ug/kg .. 1.304 
Alumlmm H196SB017 196$601701 09/03(1999 8450.000 mg/kg • 1090 32700 
Antimony H196SB017 196SB01701 09l03f1999 1.200 mg/kg J 12 1.1 2.2 
Arsenic H196S6017 196$601701 09/03f1999 8.900 mg/kg .. 7.24 0.64 18.4 x 
Barium H198S6017 196$601701 09/03(1999 27.800 mg/kg = 3.8 72.8 
Beryll"nlrn H19686017 196$801701 09/0311999 0.340 mg/kg J 0.04 1.4 
calclum H198S6017 198$601701 09/0311999 21800.000 mg/kg • 189 333000 
Chromium, Total H198S8017 196$601701 0910311999 16.800 mg/kg = 52.3 3.4 114 
Cobalt H198SB017 1968601701 09/03(1999 2.000 mg/kg J 0.49 7.9 
Copper H198S8017 196SB01701 09/03/1999 28.000 mg/kg = 18.7 0.94 126 x 
Iron H19686017 196$601701 0910311999 14500.000 mg/kg • 695 38800 
Lead H196SB017 198$801701 09/03(1999 31.800 mg/kg = 30.2 1.8 172 x 
Magnesium H198SB017 196$801701 09/03/1999 1120.000 mg/kg .. 131 7850 
Manganese H196S6017 196$801701 09/03/1999 87.000 mg/kg = 5.3 1200 
Mercury H196SB017 196$601701 09/03/1999 0.130 mg/kg = 0.13 0.02 3.8 
Nickel H196SB017 196SB01701 09/03/1999 6.200 mg/kg • 15.9 0.63 91.8 • Potassium H196SB017 1968801701 Cl910311999 319.000 mg/kg '"' 65 2960 
Sodium H1968B017 198$801701 09/03/1999 451.000 mg/kg '" 10.2 1860 
Vanadium H196SB017 196$801701 09/0311999 23.800 mg/kg = 4.1 74.8 
Zinc H196S6017 196$601701 09/03/1999 63.400 mg/kg .. 124 5 431 
PCB-1260 (Arochlor 1260) H196S8017 196$801701 09/03/1999 0.120 mg/kg = 0.033 x 
Gamma-chlordane H196S8017 196$601701 09/03(1999 0.013 mg/kg J 0.0017 x 
Heptachlor Epoxide H196SB017 198$801701 09/0311999 0.007 mg/kg J 
p,p'-000 H196S6017 196$801701 09/03(1999 0.036 mg/kg • 
p.p'·OOE H196S8017 198$801701 09/03(1999 0.083 mg/kg = 
Benzo(a)Pyrene H196SB017 196$801701 09/0311999 0.025 mg/kg J 0.33 0.598 
Benzo(b)Fluoranlhene H196S8017 196$801701 09/03/1999 0.057 mg/kg J 0.608 
Benzo(g,h,l)Perytene H196S6017 196$601701 09/03/1999 0.022 mg/kg J 
Clvysene H196S8017 196$601701 09/03/1999 0.035 mg/kg J 0.33 0.82 
Fluoranthene H196SB017 1965801701 09/03/1999 0.025 mg/kg J 0.33 
Pyrene H196S8017 196SB01701 09/03/1999 0.030 mg/kg J 0.33 
BEQ H196SB017 196$801701 09/03/'1999 260.635 ug/kg = 1.304 
Aluminum H654S6002 654$800201 09/0711994 3020.000 mg/kg = 1090 32700 
Arsenic H654SB002 6545800201 09/07/1994 2.500 mg/kg = 7.24 0.64 18.4 
Barium H654S6002 6545600201 09/07/1994 13.900 mg/kg J 3.6 72.8 
Beryllium H654S6002 654$600201 09/07/1994 0.250 mg/kg J 0.04 1.4 
Calcium H65456002 6545600201 09/07/1994 23800.000 mg/kg "' 169 333000 
Chromium, Total H6545B002 6545600201 09/07/1994 11.000 mg/kg ,. 52.3 3.4 114 

Cobalt H654S6002 654$600201 09/07/1994 1.100 mg/kg J 0.49 7.9 
Copper H854SB002 654$800201 09/07/1994 1.600 mg/kg J 18.7 0.94 128 

Iron H654SB002 6545600201 09/07/1994 3330.000 mg/kg = 695 38800 
Magnes"nlrn H654SB002 654SB00201 09/07/1994 496.000 mg/kg J 131 7850 
Manganese H8545B002 654$800201 09/07/1994 22.700 mg/kg ,. 5.3 1200 
Nickel H654SB002 6545600201 09/07/1994 2.400 mg/kg J 15.9 0.63 91.8 

Potassium H654SB002 654$800201 09/07/1994 200.000 mg/kg J 65 2960 
Sodium H8545B002 654$800201 09/07/1994 266.000 mg/kg J 10.2 1660 
Vanadium H654SB002 6545800201 09/07/1994 7.500 mg/kg "' 4.1 74.8 
Zinc H654SB002 6545800201 09/07/1994 13.400 mg/kg = 124 5 431 
Acetone H654SB002 654$800201 09/0711994 0.052 mg/kg = 
Methylene Chloride H654SB002 6545600201 09/0711994 0.025 mg/kg J (. Toluene H654SB002 654$800201 09/07/1994 0.004 mg/kg J 
Aluminum H6545B003 6545800301 09/07/1994 2830.000 mg/kg = 1090 32700 
Arsenic H654SB003 654$800301 09/07/1994 2.700 mg/kg = 7.24 0.64 18.4 
Barium H854SB003 654$800301 09/07/1994 19.200 mg/kg J 3.6 72.8 
Beryllium H654SB003 654$800301 09/07/1994 0.290 mg/kg J 0.04 1.4 
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TABLE Al 
Step 1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment 

Chemical 

Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 
Acetone 
Toluene 
Aluminum 
Arsenic 
Barium 
Bery16um 
Cadmium 
Celcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sodium 
Vanadium 
Zinc 
Fluoranlhene 
Toluene 
Aluminum 
Arsenic 
Berylfium 
Cadmium 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 
Vanadium 

Zinc 
Benzo{b)Fluoranthene 
Fluoranlhene 
6EQ 

Toluene 
Aluminum 
Arsenic 
Beryllium 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Magnesium 
Manganese 
Nickel 

Date 
Station ID Sample ID Collected 

H6545B003 6549600301 09/07/1994 
H654SB003 654$600301 09/07/1994 
H65456003 6545600301 09/07/1994 
H654SB003 6545600301 09/07/1994 
H654SB003 654$600301 09/07/1994 
H654SB003 6545600301 09/07/1994 
H6545B003 6545600301 09/0711994 
H6545B003 6549600301 09/07/1994 

Analytical 
Result 

19300.000 
14.700 
1.100 
2.200 

3050.000 
684.000 
23.800 
0.230 

H654SB003 6545600301 09/07/1994 2.800 
H654SB003 6545600301 09/07/1994 189.000 
H654SB003 6545600301 09/07/1994 177.000 
H654SB003 6545600301 09/07/1994 7.500 
H654SB003 6545600301 09/07/1994 20.600 
H654SB003 654$600301 09/0711994 0.077 
H654SB003 6545600301 09/07/1994 0.004 
H654S6005 654$600501 09/07/1994 6890.000 
H654S6005 6545600501 09/07/1994 7.700 
H654SBOOS 654$600501 09/07/1994 38.700 
H654S6005 654$600501 09/07/1994 0.390 
H654S6005 6545600501 09/07/1994 0.560 
H654SBOOS 6545600501 09/07/1994 151000.000 
H6545B005 654$600501 09/07/1994 43.100 
H654S6005 6545600501 09/07/1994 1.200 
H854SB005 6545800501 09/07/1994 57.100 
H6545BOOS 6545600501 09/07/1994 8050.000 
H6545B005 654$800501 09/07/1994 32.700 
H65456005 654$800501 09/07/1994 5720.000 
H654SBOOS 6545600501 09/0711994 54.300 
H654S8005 654SB00501 09/07/1994 0.110 
H654S6005 654SB00501 09/07/1994 18.300 
H6545B005 6549800501 09/07/1994 996.000 
H654S6005 6545600501 09/07/1994 1.200 
H654S8005 654SB00501 09/07/1994 1680.000 
H65456005 6545600501 09/07/1994 24.000 
H6545BOOS 6549600501 09/0711994 81.800 
H6545BOOS 654$600501 09i07/1994 0.110 
H654SB005 654$800501 09/07/1994 0.010 
H654S6006 6545600601 09/07/1994 6190.000 
H6545B006 6545600601 09/0711994 6.400 
H654S8006 6549600601 09/07/1994 0.460 
H654SB006 6545600601 09/07/1994 0.970 
H6545B006 654SB00601 09/0711994 165000.000 
H654SB006 6545800601 09/07/1994 46.500 
H65458006 6549600601 09/07/1994 1.500 
H654SB006 654$600601 09/07/1994 13.200 
H654SB006 6545600601 09/07/1994 5410.000 
H654SB006 654SB00601 09/07/1994 7720.000 
H6545B006 6545600601 09/07/1994 57.200 
H654SB006 6545600601 09/07/1994 0.140 
H6545B006 6545600601 09/07/1994 17.600 
H654SB006 6549600601 09/07/1994 677.000 
H654SB006 654$600601 09/07/1994 1610.000 
H654SB006 6545600601 09/07/1994 28.000 
H654SB006 6549600601 09/07/1994 79.700 
H654SB006 6545600601 09/07/1994 0.110 
H6545B006 6545600601 09/07/1994 0.110 
H6545B006 654$600601 09/07/1994 519.530 
H65456006 6545600601 09/07/1994 0.004 
H6545B007 654$600701 09/07/1994 5410.000 
H654S8007 654$800701 09/07/1994 6.100 
H65456007 6545800701 09/0711994 0.490 
H65458007 6545600701 09/07/1994 219000.000 
H6545B007 6545600701 09/07/1994 53.300 
H65458007 6545600701 09107/1994 3.100 
H65456007 654SB00701 09/07/1994 10.300 
H654S6007 654$800701 09107/1994 5510.000 
H65456007 654$600701 09/07/1994 7290.000 
H65458007 654$800701 09/07/1994 46.700 
H654SB007 6545600701 09/07/1994 17.900 

Units Qualifier 
mg/kg 
mg/kg .. 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg 

mg/kg 

mg/kg " 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg ,. 

mg/kg " 
mg/kg J 
mg/kg .. 

mg/kg • 
mg/kg 
mg/kg J 
mg/kg J 
mg/kg • 
mg/kg .. 

mg/kg J 
mg/kg 

mg/kg = 
mg/kg • 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg 

mg/kg = 
mg/kg J 
mg/kg 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg 

mg/kg = 
mg/kg J 
mg/kg J 
mg/kg • 
mg/kg = 
mg/kg J 
mg/kg = 
mg/kg • 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg J 
uglkg = 
mg/kg J 
mg/kg = 
mg/kg J 
mgtkg J 
mg/kg = 
mg/kg 

mg/kg J 
mg/kg J 
mg/kg J 
mg/kg 
mg/kg 

mg/kg J 

Sediment Range of Background 
Screening Value ___ c_on_cen_tr_atlo_n_s __ Exceeds Exceeds 

(SSV, mg/Kg) (min, mg/Kg) (max, mg/Kg) SSV BCK 

52.3 

18.7 

0.13 
15.9 

124 

7.24 

52.3 

18.7 

30.2 

0.13 
15.9 

124 
0.33 

724 

52.3 

18.7 

0.13 
15.9 

124 

0.33 

7.24 

52.3 

18.7 

15.9 

169 333000 
3.4 114 
0.49 7.9 
0.94 126 
695 38800 
131 7850 
5.3 1200 
0.02 3.8 
0.83 91.8 
65 2980 

10.2 1660 
4.1 74.8 
5 431 

1090 32700 
0.64 18.4 
3.6 72.8 

0.04 1.4 
0.12 1.6 
169 333000 
3.4 114 

0.49 7.9 
0.94 126 
695 38800 
1.8 172 
131 7850 
5.3 1200 
0.02 3.8 
0.63 91.8 
65 2960 

0.26 2.6 
10.2 1660 
4.1 74.8 
5 431 

1090 32700 
0.64 18.4 
0.04 1.4 
0.12 1.6 
169 333000 
3.4 114 

0.49 7.9 
0.94 126 
695 38800 
131 7850 
5.3 1200 
0.02 3.8 
0.63 91.8 
65 2960 

10.2 1660 
4.1 74.8 
5 431 

0.608 

1.304 

1090 32700 
0.64 18.4 
0.04 1.4 
169 333000 
3.4 114 
0.49 7.9 
0.94 126 
695 38800 
131 7850 
5.3 1200 
0.63 91.8 

x 

x 

x 

x 

x 

x 
x 

x 

x 

x 
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TABLEA1 i. Step 1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment 

Sediment Range of Background 

Date Analytical Screening Value ConcentraUons Exceeds Exceeds 
Chemical Station ID Saml?lelD Collected Result Unfts Qualifier 1ssv, mg!!51!) (min, mgfKg) (max, mg/Kg) ssv BCK 

Potassium H6545B007 6545800701 09/07/1994 1140.000 mg/kg J 65 2960 
Selenium H654SB007 6545800701 09/07/1994 2.600 mg/kg J 0.28 2.6 
Sodium H654SB007 6545800701 09/07/1994 3570.000 mg/kg = 10.2 1660 x 
Vanadium H654SB007 6545800701 09/07/1994 29.400 mg/kg = 4.1 74.8 
Zinc H654SB007 654SB00701 09/0711994 55.500 mg/kg • 124 5 431 
Cyanide H654SB007 6545800701 09/07/1994 2.000 mg/kg = 
Acetone H654SB007 6545800701 09/07/1994 4.000 mg/kg J 
Chloride H654SB05A 654SB05A01 05l09/1995 630.000 mg/kg 
NitrOgen, Ammonia (as N) H654SB05A 6545BOSA01 05l09/1995 25.000 mg/kg = 
Phosphorus H654SB05A 6545BOSA01 05/09/1995 .7300.000 mg/kg • 
Total Organic Carbon H654SB05A 6545B05A01 05/09/1995 26000.000 mg/kg = 
Aluminum HGDH58074 GDHS807401 10/21/1994 5000.000 mg/kg " 1090 32700 
Atsenic HGOHS8074 .GDH5807401 10/21/1994 5.900 mg/kg .. 7.24 0.64 18.4 
Barium HGDHSB074 GDHSB07401 10/2111994 28.600 mg/kg J 3.8 72.8 
Be!yllium HGOHSB074 GOHS807401 10/21/1994 0.540 mg/kg J 0.04 1.4 
calcium HGDHS8074 GDH5B07401 1Q/21/1994 37900.000 mg/kg • 169 333000 
Chromium, Total HGDHS8074 GDHS807401 10/21/1994 19.000 mg/kg .. 52.3 3.4 114 
Cobalt HGOHS8074 GOHS807401 10/21/1994 1.000 mg/kg J 0.49 7.9 
Copper HGOHSB074 GDHS807401 10/21/1994 4.600 mg/kg J 18.7 0.94 126 
Iron HGOH58074 GDHS807401 10/2111994 5130.000 mg/kg = 695 38800 
Lead HGDHSB074 GDHSB07401 10/21/1994 4.600 mg/kg J 30.2 1.8 172 
Magnesium HGOHSB074 GOHSB07401 10/21/1994 1340.000 mg/kg J 131 7850 
Manganese HGOHS8074 GDHSB07401 1Q/21/1994 55.800 mg/kg J 5.3 1200 
Nickel HGOHS8074 GOHSB07401 10/21/1994 6.600 mg/kg J 15.9 0.63 91.8 
Potassium HGDH58074 GDHSB07401 10/21/1994 282.000 mg/kg J 65 2960 
Sodium HGOHSB074 GDHSB07401 1Ql21/1994 356.000 mg/kg J 10.2 1660 
Vanadium HGOHSB074 GDHSB07401 10/2111994 14.600 mg/kg = 4.1 74.8 
Zinc HGDHSB074 GDHS807401 10/21/1994 24.100 mg/kg .. 124 5 431 
Acetone HGOHSB074 GDHSB07401 10/21/1994 0.106 mg/kg J 
Aluminum HGOHSB075 GDHS807501 1Ql21/1994 8180.000 mg/kg = 1090 32700 • Arsenic HGDHSB075 GDHSB07501 10/21/1994 8.400 mg/kg • 7.24 0.64 18.4 x 
Barium HGDHSB075 GDHSB07501 10/2111994 29.900 mg/kg J 3.6 72.8 
Be!yllium HGOHSB075 GOHSB07501 10/21/1994 0.420 mg/kg J 0.04 1.4 
Calcium HGOHSB075 GDHSB07501 10/21/1994 94600.000 mg/kg = 169 333000 
Chromium, Total HGOHSB075 GDHSB07501 1()(21/1994 63.500 mg/kg = 52.3 3.4 114 x 
Cobalt HGDHSB075 GDHSB07501 10/21/1994 2.500 mg/kg J 0.49 7.9 
Copper HGOHSB075 GDHSB07501 10/21/1994 126.000 mg/kg 18.7 0.94 128 x 
iron HGDHSB075 GOHSB07501 1()(21/1994 8640.000 mg/kg = 695 38800 
Lead HGDHSB075 GDHSB07501 10/21/1994 89.700 mg/kg = 30.2 1.8 172 x 
Magnesium HGDHSB075 GDHSB07501 10/2111994 2890.000 mg/kg = 131 7850 
Manganese HGDHSB075 GDHSB07501 10/21/1994 175.000 mg/kg J 5.3 1200 
Niekel HGOHSB075 GDHSB07501 1()(21/1994 29.600 mg/kg J 15.9 0.63 91.8 x 
Potassium HGDHSB075 GOHSB07501 10/21/1994 779.000 mg/kg J 65 2960 
Selenium HGDHSB075 GOHS807501 10/21/1994 1.600 mg/kg • 0.28 2.6 
Sodium HGOHSB075 GDH5B07501 10/21/1994 845.000 mg/kg J 10.2 1660 
Vanadium HGOHSB075 GDHSB07501 10/21/1994 30.800 mg/kg = 4.1 74.8 
Zinc HGOHSB075 GDHSB07501 10/21/1994 125.000 mg/kg = 124 5 431 x 
PCB-1260 (Arochlor 1260) HGOHSB075 GOHSB07501 10/21/1994 0.125 mg/kg = 0.033 x 
Benzo(a)Anlhracene HGDHSB075 GOHSB07501 10/21/1994 0.048 mg/kg J 0.33 0.818 
Benzo(b)Fluoranthene HGDH56075 GDH5B07501 10/21/1994 0.068 mg/kg J 0.608 
Chrysene HGOH5B075 GDH5B07501 10/21/1994 0.050 mg/kg J 0.33 0.62 
Phenanlhrene HGDHSB075 GOHSB07501 10/21/1994 0.110 mg/kg J 0.33 
Pyrene HGDHSB075 GDHSB07501 10/21/1994 0.064 mg/kg J 0.33 
BEO HGOHSB075 GDHSB07501 10/21/1994 448.650 ug/kg = 1.304 

AcetOne HGOHSB075 GOHSB07501 10/21/1994 0.088 mg/kg J 
Akmlnum HGDHSBOB9 GDHSB08901 11/30/1994 17400.000 mg/kg = 1090 32700 
Barium HGOH5B089 GDHSBOB901 11/30/1994 32.100 mg/kg = 3.8 72.8 
Beryllium HGDHSB089 GOHSBOB901 11/30/1994 0.820 mg/kg = 0.04 1.4 
calcium HGOHSBOB9 GDH5B08901 11/30/1994 35000.000 mg/kg = 189 333000 
Chromium, Total HGOHSBOB9 GOH5B0B901 11/30/1994 38.400 mg/kg = 52.3 3.4 114 
Iron HGOHSBOB9 GDHSB08901 11130/1994 25500.000 mg/kg = 895 38800 
Lead HGDHSB089 GOHSBOB901 11/30/1994 20.300 mg/kg = 30.2 1.8 172 
Magnesium HGDH5BOB9 GDHSBOB901 11/30/1994 3810.000 mg/kg = 131 7850 
Manganese HGDH5B089 GDHSB08901 11/30/1994 448.000 mg/kg = 5.3 1200 (. Mercury HGOH5B089 GOHSB08901 11/30/1994 0.090 mg/kg = 0.13 0.02 3.8 
Nickel HGDHSB089 GDHSB08901 11130/1994 16.100 mg/kg 15.9 0.83 91.8 x 
Potassium HGDHSBOB9 GDH5B08901 11/30/1994 1320.000 mg/kg 85 2960 
Sodium HGOHSB089 GDH5B0B901 11/30/1994 643.000 mg/kg = 10.2 1680 
Vanadium HGOH5BOB9 GDHSB08901 11/30/1994 45.900 mg/kg = 4.1 74.8 
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TABLEA1 
Step 1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment 

Date Analytical 
Chemical Station ID Sample ID Collected Result 

PCB-1260 (Arochlor 1260) 
Aluminum 

HGDHSB089 GOHSB08901 11/30t1994 0.100 

Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Sodium 
Tm (Sn) 
Vanadium 
Zinc 
1,2,3,4,6,7,8-Heptachlorodibenzofl 
1,2,3,4,6, 7 ,8-Heptachlorodibenzo-1 
Octachlorodibenzofuran 
Octachlorodibenzo-p-cfioxin 
Total Hepta-Dloxlns 
Total Hepta-Furans 
Total Hexa-Dioxins 
Total Hexa-Furans 
Total Tetra-Furans 
Heptachlor Epoxide 
p,p'-DDE 
p,p'-DDT 
Acetone 
Methylene Chloride 
Aluminum 
Arsenic 
Barium 
Berylnum 
Cadmium 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 
Cyanicre 
1,2,3,4,6,7,8-Heptachloroclibenzof1. 
1,2,3,4,6,7,8-Heptachlorodibenzo-J 
Octachlorodibenzofuran 
Octac:hlorodibenzo-p-dioxin 
Total Hepta-Oloxins 
Total Hexa-Oioxlns 
1,2-Dichloroethene (total) 
Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium, Total 
CObalt 
Copper 

11115Bo01 1n5600101 06/07/1996 15ao.ooo 
111150001 1n5soo101 06/0711996 3.900 
117758001 1775800101 06/07/1996 7.500 
1177S6001 1775800101 06/07/1996 0.310 
117758001 1775800101 06/07/1996 0.260 
11775B001 1775600101 06/07/1996 138000.000 
11n5Boo1 1775600101 06/0111995 1.000 
11n56001 1775600101 06/0111998 2.300 
1177$8001 177$600101 06/07/1998 2-300 
117756001 1775800101 06/07/1996 3590.000 
117758001 1775600101 06/07/1998 4.900 
117756001 1775600101 06/07/1996 1480.000 
111156001 1n5600101 06/07/1998 85.800 
11n56001 1115600101 06/07/1996 5.ooo 
117756001 1n5600101 06/07/1998 394.000 
11775B001 177SB00101 06/07/1996 234.000 
11775B001 '177$600101 06/07/1996 2.400 
117756001 1775600101 06/07/1996 6.100 
117756001 1775800101 06/07/1996 16.200 
117756001 1775B00101 06/07/1996 5.270 
1177S8001 1775600101 06/07/1998 7.530 
l1775B001 1775600101 06/07/1996 4.450 
117758001 1775B00101 06/07/1996 73.900 
117758001 1775B00101 06/07/1996 19.100 
117756001 177$600101 06/07/1996 3.270 
l177SB001 177SB00101 06/07/1996 6.580 
117756001 1775600101 06/07/1996 1.260 
117756001 1775600101 06/0711996 1.620 
117756001 1775800101 06/07/1996 0.003 
117758001 1775600101 06/07/1996 0.037 
117756001 1775800101 06/07/1996 0.006 
117756001 1775B00101 06/07/1996 0.018 
117756001 1775600101 06/07/1996 0.012 
117756002 1775600201 06/07/1996 990.000 
117756002 1775800201 06/0711996 4.200 
117756002 1775800201 06/07/1996 5.300 
117758002 1775800201 06/07/1996 0.250 
117758002 1775800201 06/07/1998 0.360 
117758002 1775B00201 06/07/1996 248000.000 
117758002 1775800201 06/07/1996 5.900 
117758002 1775600201 06/07/1996 2.700 
117758002 1775800201 06/07/1998 2-000 
1177S8002 1775800201 06/07/1996 2910.000 
117758002 1775600201 06/07/1996 2.500 
11775B002 1775600201 06/07/1996 2150.000 
117758002 1775800201 06/07/1996 111.000 
117758002 1775B00201 06/07/1996 5.100 
117758002 1775B00201 06/07/1998 391.000 
117758002 1775800201 06/07/1998 270.000 
117758002 1775800201 06/07/1996 
117758002 1775B00201 06/07/1998 
117756002 1775600201 06/07/1998 
1177S8002 1775800201 06/07/1996 
117758002 1775800201 06/07/1996 
117758002 1775600201 06/07/1996 
117758002 1775800201 06/07/1996 
117758002 1775600201 06/07/1998 
117758002 1775600201 06/07/1996 
117758002 1775800201 06/07/1996 

3.800 
14.000 
0.220 
1.120 
2.970 
0.725 
30.900 
6.670 
1.060 
0.006 

117756003 1775B00301 06/07/1996 2420.000 
117756003 1775600301 06/07/1996 4.200 
117758003 1775800301 06/07/1996 8.400 
117756003 1775B00301 06/07/1996 0.330 
117756003 1775800301 06/07/1996 0.320 
11775B003 1775B00301 06/07/1996 123000.000 
117756003 1775B00301 06/07/1996 9.200 
l1775B003 1775600301 06/07/1996 2.100 
11775B003 1775B00301 06/07/1996 3.600 

Units Quallfter 
mg/kg ,. 

mg/kg 
mg/kg .. 

mg/kg J 
mg/kg J 
mg/kg J 
mg/kg • 
mg/kg 
mg/kg J 
mg/kg J 
mg/kg • 
mg/kg ,. 

mg/kg = 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg = 
ng/kg J 
ng/kg = 
ng/kg J 
ng/kg 

ng/kg = 
ng/kg J 
ng/kg 

ng/kg = 
ng/kg .. 

mg/kg = 
mg/kg 
mg/kg .. 
mg/kg J 
mg/kg J 
mg/kg 
mg/kg 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg 
mg/kg .. 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg • 
mg/kg J 
ng/kg J 
ng/kg 

ng/kg = 
ng/kg .. 
ng/kg .. 

ng/kg 
mg/kg 

mg/kg = 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg 

mg/kg = 
mg/kg J 
mgfkg 

Sediment Range of Background 
Screening Value ___ c_o_n_cen_tr_at_l_o_ns ___ Exceeds Exceeds 

(SSV, mg/Kg) (min, mg/Kg) (max, mg/Kg) SSV BCK 

0.033 x 

7.24 

52.3 

18.7 

30.2 

15.9 

124 

7.24 

52.3 

18.7 

30.2 

15.9 

124 

7.24 

52.3 

18.7 

3470 
0.46 
7.8 
0.34 
0.13 
1670 
7.5 
0.64 
2.4 

1730 
5 

424 
15.1 
1.5 
493 
181 
0.98 
8.5 
5.9 

3470 
0.46 
7.8 
0.34 
0.13 
1670 
7.5 
0.64 
2.4 

1730 
5 

424 
15.1 
1.5 
493 
181 
6.5 
5.9 

3470 
0.46 
7.8 
0.34 
0.13 
1670 
7.5 
0.64 
2.4 

27400 
19.7 
43.4 
0.95 
0.61 

59500 
53.7 
5.8 
556 

22700 
203 
3820 
426 
18.1 
2730 
2030 
7.5 
53.3 
150 

27400 
19.7 
43.4 
0.95 
0.61 

59500 
53.7 
5.8 
556 

22700 
203 
3820 
426 
18.1 
2730 
2030 
53.3 
150 

27400 
19.7 
43.4 
0.95 
0.61 

59500 
53.7 
5.8 
556 

x 

x 

x 
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TABLEA1 
Step ·1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment 

Chemical 

1,2,3,4,6, 7,8-Heptachlorodibenzo-1 
1,2,3,4,7,8-Hexachlorodibenzo-p-d 
1,2,3,6, 7,8-Hexachlorodibenzofura 
1,2,3,5,7,8-Hexachlorodlbenzo-p-d 
1,2,3,7,8,9-Hexachlorodlbenzo-p-d 
2,3,4,8,7,8-Hexachlorodibenzofura 
Octachlorodibenzofuran 
Oclachlorodibenzo-p-dioxin 
Total Hepta-Dioxins 
Total Hepta·Furans 
Total Hexa-Dioxins 
Total Hexa-Furans 
Total Penta-Dioxins 
Total Penta-Furans 
Total Tetra-Dioxins 
p,p'-ODE 
p,p'·ODT 
bis(2-Elhylhexyl) Phthalate 
01-n-bulyl Phthalate 
Hydrocarbons as ORO (Diesel) 
1, 1-Dichloroelhene 
Acetone 
Trichloroethylene (TCE) 
Aluminum 
Arsenic 
Barium 
BeryUium 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Sodium 
Vanadium 
Zilc 
1,2,3,4,6,7,8-Heptachlorodibenzo.i 
Octachlorodibenzo-p-dioxln 
Total Hepta·Dioxins 
Total Hexa-Oioxins 
p,p'-DDT 
bis(2-Ethythexyl) Phthalate 
Hydrocarbons as GRO (Gasoline) 
Trichloroethylene (TCE) 
Aluminum 
Arsenic 
Barium 
Beryllium 

Calcil.m 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Sodium 
Vanadium 
Zinc 
1,2,3,4,6, 7,8-Heptachlorodibenzo.1 
Octachlorodibenzofuran 
Octachlorodibenzo.p-dioxin 
Total Hepta·Dioxlns 
p,p'·DDE 

Date 
Station ID Sample ID Collected 
1177$8005 1778800501 06/07/1996 
117788005 177$800501 06/07/1996 
1177$8005 177$800501 06/07/1996 
1177$8005 1778600501 06/07/1996 
117788005 1778600501 06/07/1996 
1177$6005 1778800501 06/07/1996 
117788005 177SB00501 06/07/1996 
1177$8005 1778600501 06/07/1996 
1177$8005 1778600501 06/07/1996 
117788005 177$600501 06/07/1996 
117788005 1778600501 06/07/1996 

Analytical 
Result 

46.500 
0.615 
0.785 
2.210 
1.560 
1.000 
7.830 

276.000 
105.000 
47.800 
38.700 

117788005 1778600501 06./07/1996 25.500 
117788005 1778600501 06/07/1996 · 1.400 
117788005 1778800501 06/07/1996 5.830 
1177SB005 1778600501 06/07/1996 1.660 
117786005 1778600501 06/07/1996 0.072 
117758005 1778800501 06/07/1996 0.03'3 
1177SB005 1778600501 06/07/1996 0.045 
1177$8005 1778800501 06/07/1996 0.039 
1177$6005 1775600501 06/07/1996 39.600 
1177$6005 1778800501 06/07/1996 0.002 
1177$6005 1775600501 06/07/1996 0.160 
1177SB005 1775600501 06/07/1996 0.003 
11nsBOOS 1775600601 06./10/1996 2430.ooo 
117756006 1n5eooao1 06/10/1996 2.soo 
l177SB006 1775800601 06/10/1996 5.400 
117758006 1775600601 06/10/1996 0.190 
11n86006 1n5600601 06/10/1996 2680.ooo 
1177$6006 1775800601 06/10/1996 4.600 
11nsB006 1n5600601 06110/1996 1200 
11nSB006 1775600601 06/10/1996 1.400 
117756006 1775600601 06/10/1996 3000.000 
117788008 1778600601 06/10/1996 2. 700 
11n88006 1775600601 06/10/1996 298.000 
1177$6006 177$600601 06./1(Y1996 22.200 
117786006 1n5600601 06/10/1996 1.200 
11ns0oos 1775800601 06/10/1996 168.000 
117786006 1775600601 06./10/1996 231.000 
1177$6006 177$800601 06/10/1996 5.700 
11n88008 1nS600601 06/10/1996 8.300 
11n8B006 1775600601 06/10/1996 3.840 
1177$6006 1775800601 06/10/1996 35.800 
11nsBOOS 1n5600601 06/10/1996 12200 
117788006 1775600601 06/10/1996 6.660 
117786006 1775600601 06/10/1996 0.003 
117788006 1775600601 06/10/1996 0.100 
117786006 1775600601 06./10/1996 0.021 
11 n56006 1775600601 06/10/1996 o.ooo 
117786007 1775800701 06/07/1996 4560.000 
11nsB007 1n5B00701 06/07/1996 uoo 
117786007 1775600701 06/07/1996 5.300 
117786007 1775800701 06/07/1996 0.160 
117786007 177$600701 06/07/1996 9840.000 
117786007 1775800701 06/07/1996 5.800 
11nS6007 1775800701 06/07/1996 0.560 
117756007 1775800701 06/0711996 3200 
1177$8007 177SB00701 06/07/1996 1490.000 
117756007 1775800701 06/07/1996 5.900 
117758007 1775600701 06/07/1996 261.000 
117788007 1775800701 06/07/1996 12200 
117786007 1778800701 06/07/1996 1.500 
117786007 177$600701 06/07/1996 66.300 
117756007 1nS600701 06/07/1996 4.500 
117788007 177$600701 06/07/1996 18.200 
11n80001 1775800101 06/07/1996 1.soo 
117756007 1n5600701 06/07/1996 0.470 
1177$6007 1775800701 06/0711996 12.100 
117756007 1778800701 06/07/1996 3.460 
i177S6007 1n8000101 06/0711996 o.ooa 

Units Qualifier 

ngfkg 
ng/kg J 
ng/kg J 
ng/kg 
ng!kg = 
ng/kg 
ng/kg = 
ng/kg 

ng/kg = 
ng!kg 

ng/kg = 
ng/kg 
ng/kg 

ng/kg = 
ng/kg "' 
mg/kg 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg • 
mg/kg J 
mg/kg 
mg/kg J 
mg/kg • 
mg!kg = 
mg/kg J 
mg/kg J 
mg/kg • 
mg/kg 
mg!kg J 
mg/kg J 
mg/kg 
mg/kg 
mg/kg J 
mg!kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg 

mg/kg = 
ng/kg 

ng/kg = 
ng/kg ,. 

ng/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 

mg/kg "' 
mg!kg 
mg/kg J 
mg/kg J 
mg/kg ,. 

mg/kg 
mg/kg J 
mg/kg ,. 

mg/kg 

mg/kg 

mg!kg J 
mg/kg J 
mg!kg J 
mg/kg J 
mg/kg J 
mg/kg 
ng!kg 
ng/kg = 
ng/kg 
ng/kg 
mg/kg 

Sediment Range of Background 
Screening Value ___ Co_n_ce_ntr_atl_o_ns ___ Exceeds Exceeds 

(SSV, mg!Kg) (min, mg/Kg) (max, mg/Kg) SSV BCK 

7.24 

52.3 

18.7 

30.2 

15.9 

124 

7.24 

52.3 

18.7 

30.2 

15.9 

124 

3470 
0.46 
7.8 
0.34 
1670 
7.5 
0.64 
2.4 

1730 
5 

424 
15.1 
1.5 
493 
181 
8.5 
5.9 

3470 
0.46 
7.8 
0.34 
1670 
7.5 
0.64 
2.4 

1730 
5 

424 
15.1 
1.5 
181 
8.5 
5.9 

27400 
19.7 
43.4 
0.95 

59500 
53.7 
5.6 
556 

22700 
203 
3820 
426 
16.1 
2730 
2030 
53.3 
150 

27400 
19.7 
43.4 
0.95 

59500 
53.7 
5.8 
556 

22700 
203 

3820 
426 
18.1 
2030 
53.3 
150 
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TABLEA1 I. Step 1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment 

Sediment Range of Background 

Date Analytical Screening Value Concentrations Exceeds Exceeds 
Chemical StatlonlD Samele ID Collected Resun Units Oualiner {SSV1 m~Ki} (min, mg!Kg) (max, mg!Kg) ssv BCK 

p,p'-DDT 117758007 177$800701 06/07/1995 0.004 mg/kg = 
bls(2-Elhylhexyt) Phlhalate 1177$8007 177$800701 06/07/1995 0.770 mg/kg "' 
Trlehloroethylene (TCE) 1177$8007 177$800701 Ol!I07/1995 0.002 mg/kg J 
Ac:enaphthene 1177SB010 177$801001 04/03(1998 0.057 mg/kg J 0.33 
Anthracene 1177$8010 177$801001 04/03f1998 0.140 mg/kg J 0.33 
Benzo{a)Anlhracene 1177$8010 177$801001 04/03f1998 0.910 mg/kg .. 0.33 0.616 x x 
8enzo(a)Pyrene 117758010 1775801001 04/03f1998 1.000 mg/kg = 0.33 0.598 x x 
Benzo(b)Fluoranlhene 117758010 1775801001 04/03/1998 1.000 mg/kg = 0.608 x 
Benzo(g,h,l)Perylene 117758010 177SB01001 04/03f1998 0.650 mg/kg ,. 
Benzo(k)Fluoranthene 1177$8010 1775801001 04/0311998 1.100 mg/kg .. 0.596 x 
bis(2-Ethylhexyl) Phthalate 117758010 1775801001 04/03/1998 0.230 mg/kg J 
Chrysene 117758010 177SB01001 04/03/1998 1.000 mg/kg = 0.33 0.82 x x 
Fluoranthene 1177$8010 177SB01001 04/03/1998 1.400 mg/kg J 0.33 x 
lndeno(1,2,3-c,d)pyrene 1177$8010 1775801001 04/03/1998 0.710 mg/kg '" 0.525 x 
Phenanthrene 117758010 177$801001 04/00/1998 0.790 mg/kg = 0.33 x 
Pyrene 117758010 1775801001 04/03.11998 1.700 mg/kg '" 0.33 x 
SEO 117758010 1775801001 04/03/1998 1459.000 ug/kg = 1.304 x 
Benzene 117758010 1775801001 04/03/1998 0.001 mg/kg J 
Ethylbenzene 117758010 1775801001 04/03f1998 0.002 mg/kg J 
Toluene 117758010 177$801001 04/03(1998 0.002 mg/kg J 
Xylenes,Total 1177$8010 1775801001 04/03(1998 0.008 mg/kg = 
Ethylbe- 117758011 177$801101 04/03.!1998 0.001 mg/kg J 
Anthracene 117758012 177$801201 04/03/1998 0.037 mg/kg J 0.33 
Benzo(a)Anttvacene 117758012 177$801201 04/03(1998 0.080 mg/kg J 0.33 0.818 
Benzo(a)Pyrene 117758012 1775801201 04/03(1998 0.075 mg/kg J 0.33 0.598 
Benzo(b)Fluoranthene 1177$8012 177$801201 04/03f1998 0.097 mg/kg J Q.608 
Benzo(k)Fiuoranthene 1177$8012 177$801201 04/03/1998 0.050 mg/kg J 0.596 
Chrysene 1177SB012 177$801201 04/03/1998 0.088 mg/kg J 0.33 0.82 
Fluoranthene 117758012 177$801201 04/03.11998 0.200 mg/kg J 0.33 
lndeno(1,2,3-c,d)pyrene 117758012 1775801201 04/03/1998 0.052 mg/kg J 0.525 • Phenanthrene 117758012 1775801201 04/03(1998 0.160 mg/kg J 0.33 
Pyrene 1177$8012 177$801201 04/03.!1998 0.140 mg/kg J 0.33 
8EQ 117758012 177$801201 04/03.11998 283.488 ug/kg = 1.304 
Elhylbenzene 117758012 177$801201 04/0311998 0.001 mg/kg J 
Toluene 117758012 177$801201 04/0311998 0.001 mg/kg J 
Xylenes, Total 117758012 1775801201 04/0311998 0.008 mg/kg J 
8enzo(a)Pyrene 1177$8013 177$801301 04l03/1998 0.015 mg/kg J 0.33 0.598 
Benzo(b)Fluoranlhene 117758013 177$801301 04/03.!1998 0.026 mg/kg J 0.608 
Chrysene 1177$8013 177$801301 04l03/1998 0.019 mg/kg J 0.33 0.82 
Fluoranthene 117758013 177$801301 04/03.11998 0.033 mg/kg J 0.33 
Pyrene 1177$8013 177$801301 04l03/1998 0.022 mg/kg J 0.33 
8EO 1177$8013 177$801301 04/0311998 241.469 ug/kg = 1.304 
Elhylbenzene 117758013 177$801301 04/0311998 0.001 mg/kg J 
Toluene 117758013 1775801301 04l03/1998 0.001 mg/kg J 
Xytenes, Total 1177$8013 1775801301 04/03/1998 0.007 mg/kg .. 
Benzo(b)Fluoranlhene 1177$8014 177$801401 04/03.11998 0.024 mg/kg J 0.608 
Benzyl Butyl Phthalate 117758014 1775801401 04/03.!1998 0.033 mg/kg J 
Chrysene 117758014 177$801401 04/03.!1998 0.017 mg/kg J 0.33 0.82 
Fluoranthene 117758014 177$801401 04/03/1998 0.026 mg/kg J 0.33 
Pyrene 117758014 177$801401 04/03.!1998 0.018 mg/kg J 0.33 
BEQ 117758014 177$801401 04/03(1998 411.267 ug/kg = 1.304 
Elhylbenzene 117758014 177$801401 04/03.!1998 0.001 mg/kg J 
Xytenes, Total 1177$8014 177$801401 04l03/1998 0.004 mg/kg J 
Xylenes, Total 117758015 1775801501 04/03/1998 0.005 mg/kg J 
Benzo(b)Fluoranthene 117758016 177$801601 06/17/1998 0.041 mg/kg J 0.808 
Benzyl Butyl Phthalate 1177$8016 177$801601 06/1711998 0.079 mg/kg J 
bls(2-Ethylhexyl) Phthalate 117758016 177$801601 06/17/1998 0.110 mg/kg J 
Fluoranthene 1177$8016 177$801601 06/1711998 0.043 mg/kg J 0.33 
Pyrene 1177$8016 177$801601 06/17/1998 0.037 mg/kg J 0.33 
8EO 117758016 177$801601 06/17/1998 402.080 ug/kg 1.304 
1, 1,2,2· Tetrachloroethane 1177$8017 177$801701 06/17/1998 0.002 mg/kg J 
2-Hexanone 117758017 177$801701 06/17/1998 0.008 mg/kg J 
Methyl ethyl ketone (2-Butanone) 117758017 177$801701 06/17/1998 0.003 mg/kg J 
Methyl isobutyl ketone (4-Methyl-2· 1177$8017 177$801701 06/17/1998 0.006 mg/kg J 
Tric:hloroelhylene (TCE) 117758017 177$801701 06/17/1998 0.002 mg/kg J (. 
Benzo(a)Anthracene 117756018 177$801801 06/17/1998 0.043 mg/kg J 0.33 0.616 
Benzo{a)Pyrene 1177$8018 177$801801 06/17/1998 0.053 mg/kg J 0.33 0.598 
Benzo(b)Fluoranlhene 117758018 1775801801 06/17/1998 0.071 mg/kg J 0.608 
8enzo(g,h,OPerylene 117758018 177$801801 06/17/1998 0.054 mg/kg J 
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TABLEA1 
Siep 1 Screening Chemicals Detected in Surtace Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment 

Chemical 
Benzo(k)Fluoran!hene 
Benzoic acid 
bls(2-Elhylhexyl) Phthalate 
Chrysene 
Fluoranthene 
Pyrene 
BEQ 
8enzoic acid 
Aluminum 
Arsenic 
Calc:ium 
Chromium, Total 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sodlum 
Vanadium 
Zlnc 
bis(2-Elhyllexyl) Phlhalate 
Fluoranthene 
Toluene 
Trichloroethylene (TCE) 
J!.Juminum 
Arsenic 
Calcium 
Chromium, Total 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Selenium 
Sodium 
Vanadium 
Zinc 
2-Methylnaphlhalene 
Naphthalene 
Phenantr.rene 
Benzene 
Tetrach!oroethylene (PCE) 
Toluene 
Trichloroethylene (TCE) 
Aluminum 
Arsenic 
Calcium 
Chromium, Total 
Iron 
Magnesium 
Manganese 
Potassium 
Selenium 
Sodium 
Acetone 
Methylene Chloride 
Aluminum 
Arsenic 
Calcium 
Chromium, Total 
Copper 
Iron 
Lead 

Date Analytical 
Station ID Sample ID Collected Result Units Qualifier 
117756018 177$601801 06/17/1998 0.048 mg/kg J 
1177SB018 1775601801 06/17/1998 0.220 mg/kg J 
117756018 177S601801 06/17/1998 0.049 mg/kg J 
117758018 1775601801 06/1711998 0.050 mg/kg J 
117738018 177$801801 06/17/1998 0.085 mg/kg J 
117758018 1775801801 06/17/1998 0.073 mg/kg J 
117756018 177$601801 06/17/1998 273.930 ug/kg = 
117756019 1775801901 06/17/1998 1.200 mg/kg J 
169058001 6905800101 1211411994 5130.000 mg/kg = 
169058001 6905800101 1211411994 7.500 mg/kg J 
169056001 6905800101 1211411994 121000.000 mg/kg J 
169058001 6905800101 1211411994 22.500 mg/kg = 
169058001 6905600101 1211411994 87.600 mg/kg J 
169058001 6905600101 1211411994 6900.000 mg/kg = 
169058001 6905800101 1211411994 27.600 mg/kg 
169058001 6905800101 1211411994 2400.000 mg/kg J 
1690$6001 6905600101 1211411994 143.000 mg/kg J 
169058001 690SB00101 1211411994 0.060 mg/kg J 
1690$6001 6905800101 1211411994 11.200 mg/kg J 
1690SB001 6905800101 1211411994 805.000 mg/kg J 
169058001 6905800101 1211411994 0.340 mg/kg J 
1690$8001 690$800101 1211411994 241.000 mg/kg J 
1690$8001 690$800101 1211411994 15.500 mg/kg 
1690$6001 6905800101 1211411994 65.500 mg/kg = 
169058001 6905800101 1211411994 0.130 mg/kg J 
1690$8001 6905600101 12/1411994 0.095 mg/kg J 
1690SB001 6905800101 1211411994 0.004 mg/kg J 
169058001 6905800101 1211411994 0.004 mg/kg J 
1690$8002 6905800201 1211411994 2490.000 mg/kg 
1690$8002 6905800201 1211411994 26.300 mg/kg 
1690$8002 690$800201 1211411994 39300.000 mg/kg = 
169058002 690SB00201 1211411994 18.000 mg/kg = 
1690$8002 690$800201 12/1411994 34.800 mg/kg 
1690SB002 6905800201 1211411994 3820.000 mg/kg 
169058002 6905800201 1211411994 28.700 mg/kg 
1690$6002 690$800201 1211411994 1290.000 mg/kg 
1690$8002 6905800201 1211411994 36.900 mg/kg = 
1690$8002 6905800201 1211411994 0.050 mg/kg J 
l690SB002 6905800201 1211411994 10.900 mg/kg 
169058002 6905800201 1211411994 0.550 mg/kg J 
169058002 690SB00201 1211411994 209.000 mg/kg .. 
1690$8002 6905800201 1211411994 11.700 mg/kg 
1690$8002 6905800201 1211411994 52.800 mg/kg 
1690$8002 690$800201 1211411994 0.280 mg/kg J 
1690$8002 6905800201 1211411994 0.140 mg/kg J 
1690$8002 6905800201 1211411994 0.170 mg/kg J 
1690$8002 6905800201 1211411994 0.003 mg/kg J 
1690$8002 6905800201 1211411994 0.004 mg/kg J 
169058002 690SB00201 1211411994 0.015 mg/kg J 
1690$8002 6905800201 1211411994 0.014 mg/kg J 
169058003 6905800301 12116/1994 920.000 mg/kg 
169056003 690$800301 12116/1994 1. 700 mg/kg 
169058003 690$800301 12116/1994 337000.000 mg/kg 
1690SB003 690$800301 12116/1994 7.700 mg/kg 
169056003 690$800301 12116/1994 2480.000 mg/kg = 
1690$8003 690$800301 12116/1994 5470.000 mg/kg 
169058003 6905800301 12116/1994 199.000 mg/kg 
1690$8003 690$800301 12116/1994 520.000 mg/kg J 
169058003 6905800301 12116/1994 0.11 o mg/kg J 
1690$8003 690$800301 12116.'1994 186.000 mg/kg = 
1690$8003 690$800301 12116.'1994 0.044 mg/kg J 
169058003 690$800301 12116.'1994 0.014 mg/kg J 
1690$8004 690$600401 12116/1994 8880.000 mg/kg .. 
l690SB004 6905800401 12116/1994 11.200 mg/kg 
169056004 6905800401 12116/1994 101000.000 mg/kg = 
1690SB004 6905800401 12116/1994 25.700 mg/kg 
169058004 690$800401 12116/1994 46.500 mg/kg ,. 
169058004 6908800401 12116/1994 14700.000 mg/kg 
1690SB004 690$800401 12116/1994 30.700 mg/kg 

Sediment Range of Background 

Screening Value -,---Co--,.n_cen~tr.,..at_l_on_s_='""'" Exceeds Exceeds 
(SSV, mg/Kg) (min, mg/Kg) (max, mg/Kg) SSV BCK 

0.33 
0.33 
0.33 

7.24 

52.3 
18.7 

30.2 

0.13 
15.9 

124 

0.33 

7.24 

52.3 
18.7 

30.2 

0.13 
15.9 

124 
0.33 
0.33 
0.33 

7.24 

52.3 

7.24 

52.3 
18.7 

30.2 

3470 
0.46 
1670 
7.5 
2.4 

1730 
5 

424 
15.1 
0.13 
1.5 
493 
0.5 
181 
8.5 
5.9 

3470 
0.46 
1670 
7.5 
2.4 

1730 
5 

424 
15.1 
0.13 
1.5 
0.5 
181 
8.5 
5.9 

3470 
0.46 
1670 
7.5 

1730 
424 
15.1 
493 
0.5 
181 

3470 
0.46 
1670 
7.5 
2.4 

1730 
5 

0.596 

0.62 

1.304 

27400 
19.7 

59500 
53.7 
556 

22700 
203 
3620 
426 
0.47 
18.1 
2730 
1.1 

2030 
53.3 
150 

27400 
19.7 

59500 
53.7 
556 

22700 
203 
3620 
428 
0.47 
16.1 
1.1 

2030 
53.3 
150 

27400 
19.7 

59500 
53.7 

22700 
3820 
426 

2730 
1.1 

2030 

27400 
19.7 

59500 
53.7 
556 

22700 
203 

x 
x 

x 

x x 

x 

x 

x 

x 
x 

x 

x 
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TABLEA1 
Step 1 Screening Chemicals Detected in Surface Son Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment 

Chemical 

Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenhm 
Soc:fn.m 
Vanadium 
Zinc 
Benzo(b)Fluoranthane 
Fluoranthene 

~ 
BEQ 
Toluene 
Trichloroethylen (TCE) 
Aluminum 
Arsenic 
Calchm 
Chromium, Total 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenil.m 
Sodium 
Vanadium 
Zinc 
PCB-1260(Arochlor1260) 
Acetone 
Chlorome1hane 
Methylene Chloride 
Aluminum 
Arsenic 
Calcium 
Chromium, Total 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Selenium 
Sodium 
Vanadium 
Zinc 
p,p'-DOE 
Benzoic acid 
Acetone 
Toluene 
Trlchloroethyl- (TCE) 
Aluminum 
Arsenic 
Calcium 
Chromium, Total 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Selenium 
Sodium 
PCB-1260(Arochlor1260) 
Acenaphthene 
Anlhracene 
Benzo(a)Anlhracene 
8enzo(a)Pyrene 

Date Analytical 
Station ID Sample ID Collected Result 
169058004 
169058004 
169056004 
169056004 
169058004 
169058004 
169058004 
169058004 
169058004 
1690SB004 
169058004 
169058004 
1690$8004 
169058004 
169058004 
169058005 
169058005 
169058005 
1690SB005 
169058005 
169058005 
1690SB005 
169058005 
1690$8005 
169058005 
1690SB005 
169058005 
169058005 
169058005 
169058005 

690SB00401 
6905800401 
6905800401 
6905800401 
6905800401 
690SB00401 
6905800401 
6905800401 
6905800401 
690SB00401 
6905800401 
6905800401 
690$800401 
690SB00401 
690SB00401 
6905800501 
6905800501 
6905800501 
690SB00501 
690SB00501 
6905800501 
690SB00501 
6905800501 
690$800501 
690SB00501 

12116/1994 2880.000 
12116/1994 245.000 
12116/1994 0.040 
12116/1994 12.900 
12116/1994 1500.000 
12116/1994 
12116/1994 
12116/1994 
12116/1994 
1211811994 
12116/1994 
1211811994 
12116/1994 
12116/1994 
12116/1994 
12116/1994 
12116/1994 

0.270 
288.000 
26.900 
107.000 

0.088 
0.100 
0.110 

439.745 
0.002 
0.005 

3660.000 
5.800 

1211811994 187000.000 
1211811994 132.000 
1211611994 87.300 
1211811994 7910.000 
1211811994 94.100 
1211811994 3650.000 
1211611994 162.000 
12116/1994 0.070 

6905800501 12116/1994 
6905800501 12116/1994 
690$800501 1211611994. 

690SB00501 1211811994 
6905800501 1211611994 

169058005 6905800501 12116/1994 
169058005 6905800501 1211611994 
169056005 690SB00501 1211611994 
169056005 690$800501 12116/1994 
169058005 6905800501 1211611994 
169058006 6905800601 12116.11994 
169058006 6905800601 1211611994 
169056006 6905800601 1211811994 
169058006 690SB00601 12116/1994 
169058006 6905800601 12116/1994 
169058006 6905800601 12116/1994 
169058006 6905800601 12116/1994 
169058006 6905800601 12116/1994 
169058006 6905800601 12116/1994 
169058006 6905800601 12116/1994 
169058006 6905800601 12116.11994 
169058006 6905800601 12116/1994 
169058006 6905800601 12116/1994 
169058006 6905800601 12116/1994 
169058006 6905600601 12116/1994 
169058006 6905800601 12116.11994 
169058006 690SB00601 12116.11994 
169058006 690SB00601 12116/1994 

15.600 
924.000 

0.270 
1270.000 
12.600 
146.000 

0.039 
0.670 
0.060 
0.067 

6680.000 
2.100 

45400.000 
21.200 

3500.000 
24.900 

1870.000 
62.700 
0.050 
0.290 

1450.000 
8.900 

45.700 
0.016 

25.000 
o.oeo 
0.004 
0.008 

169058007 6905800701 12116.11994 4980.000 
169058007 6905800701 12116.11994 2.200 
169058007 6905800701 12116.11994 68900.000 
169058007 6905800701 12116/1994 9.500 
169058007 6905800701 12116.11994 3350.000 
169058007 6905800701 12116/1994 9.000 
169058007 6905800701 12116.11994 1380.000 
169058007 6905800701 1211611994 58.600 
169058007 6905600701 12116/1994 0.050 
169058007 6905800701 12116.'1994 0.160 
169056007 6905800701 12116.'1994 1250.000 
169058007 6905800701 12116.11994 0.058 
169056007 6905600701 12116.11994 0.210 
169058007 6905800701 12/16.11994 0.340 
169056007 6905800701 12116.11994 0.690 
169056007 6905600701 12/16.11994 0.570 

Units Qualifier 

mg/kg 
mg/kg • 
mg/kg J 
mg/kg J 
mg/kg ,. 

mg/kg J 
mg/kg J 
mg/kg = 
mg/kg .. 
mg/kg J 
mg/kg J 
mg/kg J 
ug/kg ,. 

mg/kg J 
mg/kg J 
mg/kg = 
,mg/kg "' 
mg/kg = 
mg/kg = 
mg/kg "' 
mg/kg = 
mg/kg • 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg 
mg/kg 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg ,. 

mg/kg = 
mg/kg = 
mg/kg = 
mg/kg 

mg/kg "' 
mg/kg = 
mg/kg 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg 
mg/kg 
mg/kg 
mgfkg 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg J 
mg/kg J 
mg/kg 

mg/kg = 
mg/kg J 
mg/kg J 
mg/kg 
mgfkg 

Sediment Range of Background 

Screening Value __ ...;:C:;;:on=ce:::;n:::tr.=atl=on=•-- Exceeds Exceeds 
(SSV, mg/Kg) (min, mg/Kg) (max, mg/Kg) SSV BCK 

0.13 
15.9 

124 

0.33 
0.33 

7.24 

52.3 
18.7 

30.2 

0.13 
15.9 

124 
0.033 

7.24 

52.3 

30.2 

0.13 

124 

7.24 

52.3 

30.2 

0.13 

0.033 
0.33 
0.33 
0.33 
0.33 

424 3820 
15.1 426 
0.13 0.47 
1.5 18.1 
493 2730 
0.5 1.1 
181 2030 
6.5 53.3 
5.9 150 

0.608 

1.304 

3470 27400 
0.46 19.7 
1670 59500 
7.5 53.7 
2.4 556 

1730 22700 
5 203 

424 3820 
15.1 426 
0.13 0.47 
1.5 18.1 
493 2730 
0.5 1.1 
181 2030 
6.5 53.3 
5.9 150 

3470 27400 
0.46 19.7 
1670 59500 
7.5 53.7 

1730 22700 
5 203 

424 3820 
15.1 426 
0.13 0.47 
0.5 1.1 
181 2030 
8.5 53.3 
5.9 150 

3470 27400 
0.46 19.7 
1870 59500 
7.5 53.7 

1730 22700 
5 203 

424 3820 
15.1 426 
0.13 0.47 
0.5 1.1 
181 2030 

0.616 
0.596 

x 
x x 
x 

x 

x 
x 

x 

x 

x 

x x 
x 
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TABLEA1 

Step 1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surtace Soil to Sediment 

Chemical 

Banzo(b)Fluoranthene 
Benzo(g,h,i)Perylene 
Benzo(k)Fluoranlhene 
Chrysene 
Dibenz(a,h)anthracene 
Fluoranthene 
Fluorene 
tndeno(1,2,3-c,d)pyrene 
Phenanthrene 
Pyrene 
BEQ 
Aluminum 
Arsenic 
Calcium 
Chromium, Total 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Sodium 
Zinc 
Gamma-chlordane 
p,p'-OOE 
Aluminum 
Arsenic 
Calcium 
Chromium, Total 
Iron 
Lead 
Magnesium 
Manganese 
Potassium 
Selenium 
Sodium 
Vanadium 
Zinc 
Petroleum Hydrocarbons, TPH 
Aluminum 
Arsenic 
Calcium 
Chromium, Total 
Copper 
Iron 
Lead 

Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sodium 
Vanacf1U111 
Zinc 
PCB-1260 (Arochlor 1260) 
p,p'-ODE 
Benzo(a)Anthracene 
Benzo(ajPyrene 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
bis(2-Ethythexy~ Phthalate 
Chrysene 
Fluoranthene 
Pyrene 
BEQ 

Petroleum Hydrocarbons, TPH 
Acetone 
Methylene Chloride 

Date Analytical 
Station ID Sample ID Collected Result 
1690SB007 690SB00701 12116/1994 0.690 
1690SB007 690SB00701 12116/1994 0.240 
1690SB007 690SB00701 1211611994 0.400 
1690SB007 690SB00701 1211611994 0.650 
1690SB007 690SB00701 1211611994 0.120 
1690SB007 690SB00701 1211611994 1.500 
1690SB007 690SB00701 1211611994 0.160 
1690SB007 690SB00701 1211611994 0.260 
1690SB007 690SB00701 1211611994 1.300 
1690$8007 690SB00701 1211611994 1.200 
1690SB007 690SB00701 1211611994 858.650 
1690$8008 690SB00801 12116/1994 1580.000 
1690$8008 690SB00601 1211611994 4.700 
169058008 690SB00801 1211611994 303000.000 
1690SB008 690SB00601 12116/1994 11.900 
l690SB008 890SB00801 1211611994 24.200 
1890SB008 690SB00601 1211611994 3010.000 
1690SB008 890SBOOB01 1211611994 12.900 
l690SB008 690SB00801 1211611994 3710.000 
1690SBOOB 690SBOOB01 1211611994 203.000 
169058008 6905B00801 1211611994 10.200 
1690SB008 690$600801 1211611994 1030.000 
1690SB008 6905600801 12116/1994 45.500 
1690SB008 6905600801 12116/1994 0.004 
1690S800B 690S800B01 1211611994 0.003 
1690SB009 690SB00901 1211611994 2950.000 
169056009 6905600901 1211611994 3.600 
169058009 6905800901 12116/1994 198000.000 
1690$8009 6905800901 1211611994 66.200 
l690SB009 690SB00901 1211611994 4490.000 
1690SB009 690$800901 1211611994 33.700 
169056009 690S800901 1211611994 4140.000 
169058009 690SB00901 1211611994 147.000 
169058009 690SB00901 12116/1994 644.000 
1690SB009 6905600901 1211611994 0.170 
1690SB009 690SB00901 1211611994 1630.000 
1690SB009 690SB00901 1211611994 9.600 
1690SB009 690SB00901 1211611994 76.200 
l690SB009 690SB00901 1211611994 140.000 
1690$8010 690S801001 1211611994 6270.000 
169058010 690SB01001 1211611994 7.400 
1690$8010 690SB01001 1211611994 158000.000 
l690SB010 690SB01001 12116/1994 45.000 
l690SB010 690$801001 1211611994 321.000 
1690SB010 690SB01001 1211611994 22700.000 
1690$8010 690SB01001 12116/1994 118.000 
1690$8010 690SB01001 1211611994 5230.000 
1690SB010 690SB01001 1211611994 135.000 
1690SB01 O 690SB01001 12116/1994 0.550 
1690SB010 6905801001 1211611994 62.300 
1690SB010 6905801001 12/1611994 
1690SB010 690SB01001 1211611994 
1690SB010 6905801001 12116/1994 
1690$8010 690SB01001 1211611994 
1690SB010 6905801001 12/1611994 
1690SB010 690SB01001 1211611994 
1690SB010 690SB01001 1211611994 
1690$8010 690SB01001 12116/1994 
169058010 690SB01001 12116/1994 
1690SB010 690SB010C1 12116/1994 
l690SB010 690SB01001 1211611994 
1690SB010 690SB01001 12116/1994 

981.000 
0.810 

2300.000 
24.100 
252.000 

0.095 
0.003 
0.250 
0.240 
0.480 
0.410 
1.200 

169058010 690SB01001 12116/1994 0.530 
1690$8010 690SB01001 1211611994 0.240 
l690SB010 690SB01001 1211611994 0.300 
1690$8010 690SB01001 12116/1994 576.130 
1690$8010 6905801001 12116/1994 620.000 
l690SB010 690$801001 1211611994 1.500 
1690SB010 690SB01001 1211611994 0.062 

Units Qualifier 
mg/kg 

mg/kg J 
mg/kg J 
mg/kg 
mg/kg J 
mg/kg 
mg/kg J 
mg/kg J 
mg/kg • 
mg/kg • 
ug/kg 

mg/kg = 
mg/kg " 
mg/kg 

mg/kg = 
mg/kg ,. 

mg/kg = 
mg/kg 

mg/kg • 
mg/kg ,. 

mg/kg "' 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg .. 

mg/kg = 
mg/kg ,. 

mg/kg 

mg/kg = 
mg/kg = 
mg/kg = 
mg/kg 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg 
mglkg 

mg/kg = 
mg/kg " 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg .. 
mg/kg J 
mg/kg J 
mg/kg 

mg/kg = 
mg/kg "' 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg 
mg/kg J 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg J 
ug/kg = 
mg/kg = 
mg/kg J 
mg/kg J 

Sediment Range of Background 
Screening Value Concentrations 

(SSV, mg/Kg) (min, mg/Kg) (max, mg/Kg) 

0.33 
0.33 
0.33 
0.33 

0.33 
0.33 

7.24 

52.3 
18.7 

30.2 

15.9 

124 
0.0017 

7.24 

52.3 

30.2 

124 

7.24 

52.3 
18.7 

30.2 

0.13 
15.9 

124 
0.033 

0.33 
0.33 

0.33 
0.33 
0.33 

3470 
0.46 
1670 
7.5 
2.4 

1730 
5 

424 
15.1 
1.5 
181 
5.9 

0.608 

0.598 
0.62 
0.525 

0.525 

1.304 
27400 
19.7 

59500 
53.7 
556 

22700 
203 
3820 
428 
18.1 
2030 
150 

3470 27400 
0.46 
1670 
7.5 

1730 
5 

19.7 
59500 
53.7 

22700 
203 

424 3820 
15.1 428 
493 2730 
0.5 1.1 
181 2030 
8.5 53.3 
5.9 150 

3470 27400 
0.46 
1670 
7.5 
2.4 

1730 
5 

19.7 
59500 
53.7 
556 

22700 
203 

424 3820 
15.1 426 
0.13 
1.5 

0.47 
18.1 

493 2730 
0.5 1.1 
181 2030 
8.5 53.3 
5.9 150 

0.618 
0.598 
0.608 
0.596 

0.62 

1.304 

Exceeds Exceeds 
SSV BCK 

x 

x x 

x 

x 
x 

x 

x 

x 

x 
x x 

x 
x 

x 
x 

x 

x 
x 

x x 
x x 

x 

x x 
x 

x 

41 



TABLEA1 i. Step 1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment 

Sediment Range of Background 

Date Analytical Screening Value Concentrations Exceeds Excftds 
Chemical Station ID Saml!lelD Collected Result Units Qualifier iSSVz mg/Kg) (min, mg(Kg) (max, mg/Kg) ssv BCK 

Toluene 1690SB010 690$801001 12/1611994 0.010 mg/kg J 
Aluminum 1690SB011 690SB01101c 02/08/1995 12700.000 mg/kg J 3470 27400 
Arsenic i690SB011 690SB01101 c 02/08/1995 6.700 mg/kg J 7.24 0.46 19.7 

Barium 1690SB011 690SB01101c 02/0Bf1995 23.200 mg/kg J 7.8 43.4 

Calcium 1690$8011 690S801101 c 02/08/1995 58200.000 mg/kg J 1670 59500 
Chromium, Total 1690SB011 690SB01101 c 02/08/1995 36.400 mg/kg J 52.3 7.5 53.7 

Cobalt 1690S8011 690SB01101c 02/08/1995 3.000 mg/kg J 0.84 5.8 
Copper 1690S8011 690SB01101 c 02/08/1995 37.100 mg/kg ,. 18.7 2.4 558 x 
Iron 1890SB011 690S801101c 02/08/1995 11200.000 mg/kg J 1730 22700 
Lead 1690SB011 690S801101c 02/08/1995 35.800 mg/kg J 30.2 5 203 x 
Magnesium 1690SB011 690S801101c 02/08/1995 3010.000 mg/kg J 424 3820 
Manganese 1690$8011 690SB01101c 02/06/1995 178.000 mg/kg J 15.1 426 
Nickel 1690$8011 690S801101c 02/08/1995 14.400 mg/kg J 15.9 1.5 18.1 

Potassium 1690$8011 690S801101c 02/0Bl1995 1520.000 mg/kg = 493 2730 
Th (Sn) 1690$8011 690$801101 c 02/08/1995 10.300 mg/kg J 0.98 7.5 x 
Vanadium 1690$8011 690SB01101c 02/0811995 25.200 m!Vkg J 8.5 53.3 

Zinc 1690$8011 690S801101c 02f08/1995 59.400 mg/kg J 124 5.9 150 
1,2,3,4,6,7,8-Heplachlorodibenzo 1690SB011 690SB01101 d 03/0711995 3.922 ng/kg • 
1,2,3,4,6,7,8-Heptachlorodibenzo..i l690S8011 690S801101d 03/07/1995 14.141 nglkg 
1,2,3,6,7,8-HexachlOIOCll>fanzofwa 1690$8011 690SB01101d 03/07/1995 1.014 nglkg J 
OclachlorodlbenzOfuran 1690SB011 690SB01101d 03/0711995 4.931 ng/kg = 
Ocladllorcdlbenzo-p-di 1690$8011 690SB01101d 03/07/1995 166.961 nglkg • 
Tola! Hepta-Dloxins 1690$8011 690SB01101d 03/0711995 40.636 ng/kg .. 

Tola! Hepta-Finns 1690S8011 690SB01101d 03/07/1995 10.278 ng/kg .. 

Total Hexa-Fwans l690S8011 690SB01101d 03/07/1995 5.580 nglkg 
Chloride 1690$8011 690SB01101a 09/06/1995 510.000 mg/kg • 
Nilrate-Nitrlle-N 1690SB011 690SB01101 a 09/06/1995 4.540 mg/kg = 
NHrogen, Ammcria (as N) 1690$8011 690S801101a 0910611995 10.100 mg/kg = 
Phosphorus 1690SB011 690SB01101a 09/06/1995 22.700 mg/kg .. • Total Organic Caltlon 1690SB011 690S801101 a 09/06/1995 15868.000 mg/kg = 
Aldrin 1690$8011 690S801101c 02/08/1995 0.003 mg/kg J 
Gamma BHC (lildane) 1690$8011 690SB01101c 02/06/1995 0.001 mg/kg J 
Heptachlor 1690SB011 690$801101 c 02/0&!1995 0.001 mg/kg J 
Melhoxychlor 1690$8011 690SB01101c 02/0&!1995 0.003 mg/kg J 
p,p'-ODO 1690$8011 690SB01101c 02/0&!1995 0.014 mg/kg = 
1-Melhyt naphthalene 1690SB011 690S801101c 02/08/1995 0.047 mg/kg J 
bis(2-Ethytlexyl) Phlhalate 1690$8011 690S801101c 02/08/1995 0.044 mg/kg J 
Pyrene 169058011 690S801101c 02/08/1995 0.044 mg/kg J 0.33 
Aluminum 1690SB012 690S801201a 02/0&!1995 7660.000 mg/kg J 3470 27400 
Anlenlc 1690SB012 690SB01201 a 02/08/1995 9.800 mg/kg J 7.24 0.46 19.7 x 
Barium 1690$8012 690SB01201a 02/06/1995 22.700 mg/kg J 7.8 43.4 
Calcium 169058012 690SB01201a 02/0&!1995 22200.000 mg/kg J 1670 59500 
Chromium, Tolal 1690SB012 690SB01201a 02/08/1995 19.700 mg/kg J 52.3 7.5 53.7 
Copper 1690$8012 690S801201a 02/08/1995 16.100 mg/kg .. 18.7 2.4 558 
Iron 1690$8012 690S801201a 02/08/1995 9730.000 mg/kg J 1730 22700 
Lead 1690$8012 690SB01201a 02/08/1995 17.600 mg/kg J 30.2 5 203 
Magnesium 1690SB012 690S801201a 02/08/1995 2080.000 mg/kg J 424 3820 
Manganese 1690SB012 690S801201a 02/08/1995 60.400 mg/kg J 15.1 426 
Mercury 1690SB012 690SB01201 a 02/06/1995 0.230 mg/kg .. 0.13 0.13 0.47 x 
Nickel 1690S8012 690S801201a 02/0811995 6.600 mg/kg J 15.9 1.5 16.1 
Potassium 1690$8012 690SB01201a 02/06/1995 878.000 mg/kg J 493 2730 
Selenilsn 1690$8012 690S801201a 02/08/1995 1.000 mg/kg J 0.5 1.1 
Tn(Sn) 1690SB012 690SB01201a 02/08/1995 1.000 mg/kg J 0.98 7.5 
Vanadium 1690$8012 690S801201 a 02/08/1995 21.300 mg/kg J 8.5 53.3 

Zinc 1690$8012 690S801201a 02/08/1995 38.900 mg/kg J 124 5.9 150 
1,2,3,4,6,7,8-Heptachlorodibenzofl 1690$8012 690S801201b 03/07/1995 1.235 Ilg/kg J 
1,2,3,4,6, 7,8-Heptachlorodibenzo-1 1690$8012 690SB01201b 03/07/1995 11.039 ng/kg = 
1,2.3,6,7,B-Hexachlorodibenzofura 1690SB012 690S801201b 03/07/1995 0.720 ng/kg J 
Octachlorodibenzofura 169058012 690S801201b 03/07/1995 1.113 Ilg/kg J 
Octachlorodlbenzo-p-dioxin 1690$8012 690$801201 b 03/07/1995 260.579 ng/kg = 
Total Hepta-Dioxlns 1690SB012 690$801201 b 03/07/1995 41.461 ng/kg = 
Total Hepta-Furans 1690SS012 690SB01201b 03/07/1995 1.163 ng/kg = 
Total Hexa-Dioxins 1690SB012 690SB01201b 03/0711995 28.732 ng/kg = 
Total Penta-Furans 1690SB012 690S801201b 03/07/1995 2.149 ng/kg (. Benzo(a)Pyrene 1690$8012 690S801201a 02/08/1995 0.065 mg/kg J 0.33 0.598 
Benzo(b)Fluoranthene 1690SB012 690SB01201a 02108/1995 0.120 mg/kg J 0.608 
Benzo(k)Fluoranthene 1690$8012 690S801201a 02/08/1995 0.130 mg/kg J 0.596 
Chrysene 1690SB012 690$801201 a 02108/1995 0.053 mg/kg J 0.33 0.62 
Fluoranthene l690SB012 6905801201 a 02108/1995 0.049 mg/kg J 0.33 
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TABLE A1 

• Step 1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment 

Sediment Range of Background 

Date Analytical Screening Value Concentrations Exceeds Exceeds 
Chemical Station ID Sample ID Collected Result Units Qualifier ~SSV, mg:!K9) (min, mg/Kg) (max, mg/Kg) ssv BCK 

Pyrene 1690SB012 690SB01201a 02/08/1995 0.051 mg/kg J 0.33 
BEQ l690SB012 690SB01201 a 02/08/1995 417.853 ug/kg .. 1.304 

Aluminum 1690SB013 690SB01301a 02/08/1995 22400.000 mg/kg J 3470 27400 

Arsenic 1690SB013 690SB01301 a 02/08/1995 9.200 mg/kg J 7.24 0.46 19.7 x 
Barium l690SB013 690S801301 a 02/08/1995 33.100 mg/kg J 7.8 43.4 
Calcium l690SB013 6905801301 a 02/08/1995 27900.000 mg/kg J 1670 59500 
Chromium, Total 1690SB013 690SB01301a 02/08/1995 55.900 mg/kg J 52.3 7.5 53.7 x x 
Cobalt 1690SB013 B90SB01301a 02/08/1995 4.600 mgfl(g J 0.64 5.8 

Copper l690S8013 690S801301a 02/08/1995 32.500 mg/kg = 18.7 2.4 556 x 
Iron 1690SB013 690SB01301a 02f0B/1995 18800.000 mg/kg J 1730 22700 
Lead 1690SB013 690S801301 a 02/08/1995 32.000 mg/kg J 30.2 5 203 x 
Magnesium 169056013 690S801301a 02/08/1995 3320.000 mg/kg J 424 3820 
Manganese 169058013 690SB01301a 02/06/1995 289.000 mg/kg J 15.1 428 
Mercury 1690SB013 690S801301a 02/08/1995 0.170 mg/kg = 0.13 0.13 0.47 x 
Nickel 1690SB013 690SB01301 a 02/08/1995 15.500 mg/kg J 15.9 1.5 18.1 
Potassium 1690SB013 690$801301 a 021CB/1995 2040.000 mg/kg J 493 2730 
Selenium 16905B013 690SB01301 a 02/08/1995 1.100 mg/kg J 0.5 1.1 
Vanadium 169058013 690S801301 a 02/08/1995 47.700 mg/kg J 8.5 53.3 
Zinc 1690S8013 690S801301a 02/08/1995 69.600 mg/kg J 124 5.9 150 
1,2,3,4,6, 7,8-Heptachlorodlbenzofl 1690SB013 690S801301b 0:!107/1995 9.623 ng/kg 
1,2,3,4,6,7,B·Heptachlorodlbenzo-1 1690S8013 690S801301b Oa'07/1995 71.813 ng/kg = 
1,2.,3,4,7,8-Hexachlorocllbenzofura 1890SB013 690SB01301 b Oa'07/1995 2.618 ng/kg 
1,2,3,6, 7,8-Hexachloroclibenzofura 169058013 690S801301b Oa'07/1995 3.013 ng/kg J 
Octachlorodibenzofuran 16905B013 6905801301b 03/07/1995 19.685 ng/kg 
Octachlorodibenzo..p-dioxin 169058013 690S801301b 0:!/07/1995 817.968 ng/kg 
Total Hepta-Oloxins 1690SB013 690$801301 b 0:!107/1995 271.092 ng/kg = 
Total Hepta-Furans 1690SB013 690S801301b Oa'07/1995 24.847 ng/kg = 
Total Hexa-Dioxins 1690S8013 890S801301b Oa'07/1995 49.438 ng/kg 
Total Hexa-Furans 169058013 6905B01301b Oa'07/1995 10.584 ng/kg 

• Total Penta-Furans 1690SB013 690SB01301b Oa'07/1995 5.166 ng/kg 
Total Tetra-Dioxins 1690SB013 6905801301 b Oa'07/1995 3.955 ng/kg 
Aldrin 169058013 690S801301 a 02108/1995 0.002 mg/kg = 
Beta BHC (Beta Hexachlorocyctoh 169058013 690$801301 a 02/08/1995 0.002 mg/kg 
Endosulfan I 169058013 690S801301 a 02/08/1995 0.002 mg/kg J 
01-n-butyl Phlhalate 1690$8013 690S801301 a 02/08/1995 0.057 mg/kg J 
Aluminum 1690$8014 690SB01401a 02/08/1995 13100.000 mg/kg J 3470 27400 
Arsenic 1690$8014 690$801401 a 02/0811995 6.400 mg/kg J 7.24 0.46 19.7 
Barium 1690$8014 690S801401a 02/08/1995 28.000 mg/kg J 7.8 43.4 
Calcium 1690SB014 690$8014018 02/08/1995 36900.000 mg/kg J 1670 59500 
Chromium, Total 1690$8014 6905801401 a 02/08/1995 31.400 mg/kg J 52.3 7.5 53.7 
Cobalt 169058014 690SB01401 a 02/08/1995 2.800 mg/kg J 0.64 5.8 
Copper 1690SB014 690$801401 a 02108/1995 20.400 mg/kg = 18.7 2.4 556 x 
Iron 1690$8014 690S801401a 02/08/1995 10300.000 mg/kg J 1730 22700 
Lead 1690$8014 690S801401a 02/08/1995 20.800 mg/kg J 30.2 5 203 
Magnesium l690SB014 690S801401a 02/08/1995 2560.000 mg/kg J 424 3820 
Manganese 16905B014 690$8014018 02/08/1995 111.000 mg/kg J 15.1 428 
Men:ury 169058014 690SB01401a 02/08/1995 0.300 mg/kg 0.13 0.13 0.47 x 
Nickel 1690SB014 690S801401a 02/08/1995 11.000 mg/kg J 15.9 1.5 18.1 
Potassit.m 1690S8014 6905801401 a 02/08/1995 1610.000 mg/kg J 493 2730 
Selenium 1690S8014 690S801401a 02/08/1995 1.200 mg/kg J 0.5 1.1 x 
Vanadium 1690S8014 690SB01401a 02/06/1995 27.900 mg/kg J 8.5 53.3 
Zinc 169058014 690SB01401a 02108/1995 66.300 mg/kg J 124 5.9 150 
1,2,3,4,6,7,B·Heptachlorodibenzofl 1690SB014 690SB01401b 0:!107/1995 2.851 ng/kg = 
1,2,3,4,6,7 ,B-Heptachlorodibenzo.1 l690SB014 6905BOi401 b 0:!10711995 29.497 ng/kg .. 
1 .2,3,6, 7,8-Hexachlorodibenzofura 1690SB014 690SB01401b 0:!107/1995 1.729 ng/kg = 
Octachlorodibenzofuran 1690$6014 690S801401b 0:!107/1995 4.080 ng/kg J 
Octachloroclibenzo-p-dioxin 1690SB014 690SB01401 b 03/07/1995 343.255 ng/kg 
Total Hepta·Dioxins 1690S8014 6905B01401b 0:!107/1995 93.936 ng/kg 
Total Hepta·Furans 169056014 890S801401b Oa'07/1995 7.039 ng/kg = 
Total Hexa-Dioxins 1690SB014 6905B01401b 0:!107/1995 30.759 ng/kg 
Total Hexa-Furans 1690SB014 690S801401b 0:!107/1995 5.408 ng/kg 
Heptachlor Epoxide 1690SB014 690SB01401 a 02108/1995 0.001 mg/kg J 
Benzo(a)Pyrene 1690SB014 690S801401 a 02108/1995 0.047 mg/kg J 0.33 0.598 
Benzo(b)Fluoranthene 1690$6014 690SB01401 a 02108/1995 0.096 mg/kg J 0.608 

• Benzo(k)Fluoranthene 1690$8014 6905B01401a 02108/1995 0.100 mg/kg J 0.596 
Chrysene 1690SB014 690SB01401a 02/08/1995 0.056 mg/kg J 0.33 0.62 
Di-n-butyl Phlhalate 1690SB014 690SB01401a 02/0811995 0.052 mg/kg J 
Fluoranlhene 169058014 690SB01401 a 0210811995 0.054 mg/kg J 0.33 
Pyrene 1690$8014 6905801401 a 02/08/1995 0.050 mg/kg J 0.33 
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TABLEA1 (. 
Step 1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment 

Sediment Range of Background 

Date Analytical Screening Value Concentrations Exceeds Exceeds 
Chemical Station ID Same1e10 Collected Resun Units Oualffier 1ssv1 ml!!Ki} (min, mglKg) (max, mglKg) ssv BCK 

6EQ 169066014 690S601401a 02/08/1995 411.156 ug/kg = 1.304 

Alumilllln 169066015 6906601501 a 02/08/1995 12800.000 mg/kg J 3470 27400 
Arsenic 169066015 690$601501 a 02/08/1995 8.600 mg/kg J 7.24 0.46 19.7 x 
Barium 1690$8015 690$601501 a 02/08/1995 40.800 mglkg J 7.8 43.4 
Calcium 169066015 690$601501 a 02/08/1995 11000.000 mg/kg J 1670 59500 
Chromium, Total 1690$6015 690$801501 a 02/08/1995 33.000 mg/kg J 52.3 7.5 53.7 

Cobalt 169066015 6906601501a 02/08/1995, 4.100 mg/kg J 0.64 5.8 
Copper 1690$6015 690$8015018 02/08/1995 19.900 mglkg • 18.7 2.4 558 x 
Iron 169068015 690SB01501a 02/08/1995 14600.000 mg/kg J 1730 22700 
Lead 169068015 6906601501 a 02/08./1995 164.000 mg/kg J 30.2 5 203 x 
Magnesium 169066015 690S801501a 02/08/1995 2050.000 mg/kg J 424 3820 
Manganese 169068015 890SB01501 a 02/08/1995 225.000 mg/kg J 15.1 428 
Mercury 169068015 8906601501a 02/08/1995 0.160 mg/kg • 0.13 0.13 (l.47 x 
Nickel 169066015 6906801501 a 0210811995 11.200 mg/kg J 15.9 1.5 18.1 
Potassium 1690$8015 690SB01501a 02/08/1995 1270.000 mglkg J 493 2730 
Selenium 1690$6015 6906801501 a 02/08/1995 0.980 mg/kg J 0.5 1.1 
VanadlLlll 189068015 690$801501 a 02/08/1995 34.100 mg/kg J 8.5 53.3 

Zinc 169066015 690$8015018 02/08/1995 48.400 mg/kg J 124 5.9 150 
1,2,3,4,8, 7,8-Heptachlorodlbenzofl 1690SB015 690S601501b 03/07/1995 1.386 ng/kg .. 

1,2,3,4,6, 7,8-Heptachlorocllbenzo.J 1690$8015 890S601501b 03/07/1995 7.309 ng/kg .. 
1,2,3,8,7,8-Hexachlorodl>anzofura 169056015 690SB01501b 03/07/1995 1.089 nglkg J 
Oclachlorodbenzofuran 169068915 690S801501b 03/07/1995 2.570 ng/kg J 
Octachlorodbenzo-p-dioxin 169086015 6906B01501b 00/07/1995 69.905 nglkg = 
Total Hepta-Oioxins 169056015 690SB01501b 03/07/1995 25.519 nglkg 
Total Hepta-Furans 169086015 690SB01501b 03/07/1995 1.388 nglkg • 
Total Hexa-Dloxins 169066015 690S801501b 03/07/1995 4.582 ng/kg 
Endosulfan II 169066015 690SB01501a 02/08/1995 0.007 mg/kg J 
1-Melhyl naphlhalene 169066015 690S801501a 02/08/1995 0.058 mg/kg J 
Benzo(a)Anlhracene 1690$8015 · 6906601501 a 02/08/1995 0.066 mg/kg J 0.33 0.616 • Benzo(a)Pyrene 169088015 6908801501a 02/08/1995 0.058 mg/kg J 0.33 0.598 
Benzo(b)Fluoranthene 169088015 6906801501a 02/08/1995 0.120 mg/kg J 0.606 
Benzo(k)Fluoranthene 169088015 690SB01501a 02/08/1995 0.130 mg/kg J 0.596 
bls(2-Ethylhexyl) Phthalate 1690$8015 6906801501a 02/08/1995 0.057 mglkg J 
Chrysene 169088015 6906B01501a 02/08/1995 0.093 mg/kg J 0.33 0.62 
Dl-n-butyl Phthalate 169088015 6906801501 a 02/08/1995 0.055 mg/kg J 
Fluoranlhene 169068015 6908801501& 02/08/1995 0.110 mglkg J 0.33 
Phenanlhrene 169068015 690SB01501 a 02/06/1995 0.063 mg/kg J 0.33 
Pyrene '169068015 690$801501 a 02/06/1995 0.064 mg/kg J 0.33 
BEQ 169068015 6906801501a 02/06/1995 409.993 ug/kg • 1.304 
Acetone 169068015 690S601501a 02/0811995 0.038 mg/kg J 
Aluminum 1690$8016 6906601601 a 02/09/1995 5650.000 mglkg J 3470 27400 
Arsenic 169068016 6908801601 a 02/09/1995 1.900 mg/kg J 7.24 0.46 19.7 
Barium 169068016 690SB01601a 02/09/1995 17.100 mg/kg J 7.8 43.4 
Calckm 169068016 690SB01601a 02/09/1995 16700.000 mg/kg J 1670 59500 
Chromium, Total 169068016 690SB01601a 02/09/1995 131.000 mglkg J 52.3 7.5 53.7 x x 
Copper 1690$6016 690SB01601a 02/09/1995 35.800 mg/kg • 18.7 2.4 558 x 
Iron 169068016 690S801601a 02/09/1995 3840.000 mg/kg J 1730 22700 
Lead 169068016 6908801601 a 02/09/1995 28.000 mg/kg J 30.2 5 203 
Magnesium 169068016 6906801601a 02/09/1995 3240.000 mg/kg J 424 3820 
Manganese 169068016 6906801601& 02/09/1995 54.400 mglkg J 15.1 426 

Mercury 169068016 6906801601 a 02/09/1995 0.150 mg/kg • 0.13 0.13 0.47 x 
Nlekel 169068016 6906801601 a 02/09/1995 7.500 mg/kg J 15.9 1.5 18.1 
Potassium 169066016 6906801601 a 02/09/1995 414.000 mg/kg J 493 2730 
Selenium 189068016 6906801601 a 02/09/1995 0.480 mg/kg J 0.5 1.1 
Vanadium 1690$8016 6906801601 a 02/09/1995 12.100 mg/kg J 8.5 53.3 
Zinc 169058016 6906801601a 02/09/1995 43.200 mglkg J 124 5.9 150 
1,2,3,4,6, 7,8-Heptachlorodlbenzofl 169068016 690S801601b 00/07/1995 2.388 ng/kg J 
1 ,2,3,4,6, 7,8-Heptachlorodlbenzo..1 169066016 690SB01601b 03/07/1995 9.461 nglkg = 
1,2,3,6, 7,8-Hexachlorodibenzofura 169066016 690$801601 b 03/07/1995 0.652 ng/kg J 
Octachlorodibenzofuran 169068016 6905B01601b 03/07/1995 2.188 ng/kg J 
Octachloroclibenzo-p-dioxin 169068016 690S801601b 03/07/1995 71.283 ng/kg 
Total Hepta-Dioxins 169058016 690S601601b 03/07/1995 25.580 ng/kg 
Total Hepta-Furans 169068016 6906801601b 03/07/1995 3.316 ng/kg 
Total Hexa-Furans 1690$8016 6906601601b 03/0711995 2.290 ng/kg <• Total Penta-Furans 169058016 6906601601 b 03/07/1995 3.449 nglkg 
PCB-1260 (Arochlor 1260) 169058016 6906B01601a 02/09/1995 0.095 mglkg 0.033 x 
Benzo(b)Fluoranthene 169068016 6905601601 a 02/09/1995 0.042 mg/kg J o.608 
Benzo(k)Fluoranlhene 1690$6016 6906801601 a 02/09/1995 0.044 mg/kg J 0.596 
bis{2-Ethylhexyl) Phlhalate 169068016 6908601601a 02/09/1995 0.076 mg/kg J 



TAl3LEA1 • Step 1 Screening Chemicals Detected in Suriace Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Suriace Soil to Sediment 

Sediment Range of Background 

Date Analytical Screening Value Concentrations Exceeds Exceeds 
Chemical Station ID Saml!lelD Collected Result Units Qualifier !SSV1 mg/Kg} (min, mg/Kg) (max, mg/Kg) ssv BCK 

BEQ 1690SB016 690SB01601a 02/09/1995 666.935 ug/kg "' 1.304 
Propionitn1e 1690SB016 690SB01601 a 02/09/1995 0.660 mg/kg J 
Aluminum 1690SB017 690S801701b 02f09/1995 3560.000 mg/kg J 3470 27400 

Arsenic 1690$8017 690$801701 b 02/09/1995 3.600 mg/kg J 7.24 0.46 19.7 
Barium l690SB017 690S801701b 02/09/1995 10.400 mg/kg J 7.8 43.4 
Calcium 1690SB017 690S801701b 02/09/1995 186000.000 mg/kg J 1670 59500 x 
Chromium, Total 1690SB017 890SB01701 b 02/09/1995 33.400 mg/kg J 52.3 7.5 53.7 
Copper 1690SB017 690S801701b 02f09/1995 15.200 mg/kg 18.7 2.4 556 
Iron 1890$8017 690SB01701b 02/09/1995 2580.000 mg/kg J 1730 22700 
Lead 1690SB017 690S801701b 02/09/1995 7.200 mg/kg J 30.2 5 203 
Magnesium 1690SB017 890$801701 b 02/09/1995 3810.000 mg/kg J 424 3820 
Manganese 1690SB017 690$801701 b 02/09/1995 25.800 mg/kg J 15.1 428 
Nickel 1690SB017 690$801701 b 02/09/1995 14.300 mg/kg J 15.9 1.5 18.1 
Potassium 1690$8017 690SB01701b 02/09/1995 1370.000 mg/kg J 493 2730 
Selenium 1690SB017 690SB01701b 02/09/1995 1.&00 mg/kg J 0.5 1.1 x 
Vanadium 1690SB017 890S801701b 02/09/1995 21.400 mg/kg J 8.5 53.3 
Zinc 189()$6017 690SB01701b 02/09/1995 32.100 mg/kg J 124 5.9 150 
1,2,3,4,6,7,8-Heptachlorodibenzoh. 1890SB017 690$601701 a 03107/1995 4.200 ng/kg .. 

1,2,3,4,6, 7,8-Heptachlorodibellzo..1 1690SB017 690SB01701a 03/07/1995 11.994 nglkg = 
1,2,3,4,7,8-Hexachlorodibenzofura 1690$8017 690S601701a 03107/1995 1.203 ng/kg J 
Octachlorodibenzofuran 1690SB017 690SB01701a 03107/1995 5.220 ng/kg 
Octachlorodibenzo-p-dioxin l690SB017 6906801701 a 03/07/1995 94.934 nglkg "' 
Total Hepta-Oioxins 1690SB017 690SB01701 a 03/07/1995 30.447 ng/kg "' 
Total Hepta-Furans 1690SB017 690S601701a 03107/1995 4.200 ng/kg = 
Total Hexa-Furans 1690$6017 690SB01701a 03/07/1995 2.673 nglkg • 
Di-n-butyl Phlhalate 1690SB017 690SB01701b 02/09/1995 0.051 mg/kg J 
Ruoranthene 1690$6017 690SB01701 b 02/0911995 0.018 mg/kg J 0.33 
Phenanthrene 1690$6017 690SB01701 b 02/09/1995 0.012 mg/kg J 0.33 
Toluene 1690$6017 690S601701b 02/09/1995 0.002 mg/kg J 

• Aluminum 1690$6016 690SB01801a 02109/1995 4580.000 mg/kg J 3470 27400 
Arsenic 169056016 690S601801a 02/09/1995 10.700 mg/kg J 7.24 0.46 19.7 x 
Barium 1690SB018 690SB01801 a 02/09/1995 39.900 mg/kg J 7.8 43.4 
Calcium 1690$6018 690S601801a 02/09/1995 57100.000 mg/kg J 1670 59500 
Chromium, Total 1690$6018 690S801801a 02/09/1995 29.400 mg/kg J 52.3 7.5 53.7 
Cobalt 1690SB018 690SB01801a 02/09/1995 2.900 mg/kg J 0.64 5.8 
Copper 1690SB018 690S601801a 02/09/1995 74.400 mg/kg = 18.7 2.4 556 x 
Iron 1690$6018 6906601801 a 02/09/1995 5670.000 mg/kg J 1730 22700 
Lead 1690SB018 690S601801a 02/09/1995 37.000 mg/kg J 30.2 5 203 x 
Magnesium 1690SB018 690SB01801a 02/09/1995 2420.000 mg/kg J 4:24 3820 
Manganese 1690SB018 690SB01801a 02/09/1995 76.300 mg/kg J 15.1 428 
Mercury 169056018 6906601801 a 02/09/1995 0.160 mg/kg = 0.13 0.13 0.47 x 
Nickel 169056018 690$601801 a 02/09/1995 17.800 mg/kg J 15.9 1.5 18.1 x 
Potassium 169056018 690SB01801 a 02/09/1995 1080.000 mg/kg J 493 2730 
Selenium 1690SB018 6906601801 a 02/09/1995 1.300 mg/kg J 0.5 1.1 x 
Vanadium 1690$6018 690SB01801a 02/09/1995 18.900 mg/kg J 8.5 53.3 
Zi1c: 169056018 690$601801 a 02/09/1995 63.600 mg/kg J 124 5.9 150 
1,2,3,4,6,7,8-Heptachlorodibenzofl 1690$6018 690SB01801b 03/07/1995 16.722 nglkg "' 
1,2,3,4,6, 7,B-Heptac:hlorodibenzo-1 169058018 690$601801 b 03/0711995 53.714 nglkg = 
1,2,3,4,7,8-Hexachlorodlbenzofura 1690SB018 690S601801b 03/07/1995 2.745 nglkg J 
1,2,3,6, 7,8-Hexachlorodlbenzo-p-d 1690$6018 690SB01801b 03/07/1995 1.990 nglkg = 
2,3, 7,8-Tetrachiorodlbenzofuran 1690S6018 690S601801b 03/07/1995 3.553 nglkg 
Octachlorodlbenzofuran 1690$6018 690SB01801b 03/0711995 20.654 nglkg .. 
Octachiorodibenzo-p-dloxin 1690SB018 690S601801b 03/07/1995 409.380 nglkg .. 
Total Hepta-Dioxins 1690$8018 690SB01801b 03/07/1995 128.146 nglkg .. 
Total Hepta-Furans l690SB018 690SB01801b 03107/1995 16.722 nglkg 
Total Hexa-Oioxlns 1690$6018 690S801801b 03/0711995 1.990 nglkg .. 
Total Hexa-Furans 1690SB018 690S601801b 03/0711995 20.754 nglkg = 
Total Penta-Furans 1690$6018 690S601801b 03/07/1995 14.228 nglkg = 
Total Tetra-Furans 1690SB018 690SB01801b 03107/1995 3.553 nglkg = 
Chloride 169056018 690SB01801c 09/06/1995 120.000 mg/kg = 
Nitrate-N"rtrite-N 1690$6018 690S601801c 09/06/1995 2.560 mg/kg = 
Phosphorus 1690$6018 690$601801 c 09106/1995 5.100 mg/kg 
Total Organic Carbon 1690SB018 690SB01801 c 09/06/1995 45268.000 mg/kg 
Endosulfan I 169056018 690SB01801a 02/09/1995 0.033 mg/kg J 

• Endrin 1690$6018 690SB01801a 02/09/1995 0.006 mg/kg J 0.0033 x 
Heptachlor 169056018 690S601801a 02109/1995 0.002 mg/kg J 
Melhoxychlor 1690$6018 690$801801 a 0210911995 0.075 mgtkg J 
1-Methyl naphthalene 1690SB01B 690SB01B01a 02109/1995 0.170 mgtkg J 
2-Methylnaphthalene 1690$8018 690$801801 a 02/09/1995 0.100 mg/kg J 0.33 
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TABLEA1 (. Step 1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment 

Sediment Range of Background 

Date Analytical Screening Value Concentrations Exceeds Exceeds 
Chemical Station ID S!!!!i!le ID Collected Result Units Qualifier {SSV,m~~2 (min, mg/Kg) (max, mg/Kg) ssv BCK 

Anthracene 169059018 6905901801a 02/09/1995 0.110 mg/kg J 0.33 
Benzo(a)Anlhracene 169058018 6905901801a 02/09/1995 1.500 mg/kg .. 0.33 0.816 x x 
Banzo(a)~ 169056018 69058018011 02/09/1995 1.200 mg/kg = 0.33 0.598 x x 
Benzo(b)Ruoranthene 169059018 6905801801 a 02/09/1995 2.400 mg/kg J 0.608 x 
Benzo(g,h,l)Perylene 169059018 690$901801 a 02/09/1995 0.430 mg/kg J 
Banzo(k)Fluoranlhene 169059018 6905901801 a 02/09/1995 2.800 mg/kg J 0.596 x 
bis(2·E1hylhexyl) Phlhalate 169059018 6905901801 a 02/09/1995 0.240 mg/kg J 
Ctvysene 1690$9018 6905B01801a 02/09/1995 1.600 mg/kg = 0.33 0.62 x x 
Dlbenz(a,h)anlhracene 169056018 6905901801 a 02/09/1995 0.130 mg/kg J 0.33 0.525 
Dibenzoluran 169059018 690SB01801a 02/09/1995 0.050 mg/kg J 
Df.n.butyl Phthalate 169059018 690S801801a 02/09/1995 0.047 mg/kg J 
Ruoranlhene 169058018 69059016011 02/09/1995 2.600 mg/kg • 0.33 x 
lndeno(1,2,3-C,d)pyrene 1690SB018 690S901601a 02/09/1995 0.410 mg/kg J 0.525 

Naphthalene 1690SB018 69058018011 02/09/1995 0.093 mg/kg J 0.33 
~ 169058018 6905801801• 02/09/1995 0.950 mg/kg • 0.33 x 
Pyrene 169058018 690SB01601 a 02/09/1995 2.200 mg/kg = 0.33 x 
BEO 169058018 6905801801a 02/09/1995 1788.800 ug/kg .. 1.304 x 
Aluminum 169056019 690$901901• 02/09/1995 4090.000 mg/kg J 3470 27400 
Arsenic 169056019 6905901901• 02/09/1995 1.300 mg/kg J 724 0.46 19.7 

Barium 169059019 690S801901a 02/09/1995 203.000 mg/kg J 7.8 43.4 x 
Calcium 169056019 690SB01901 a 02/09/1995 15300.000 mg/kg J 1670 59500 
CtYornium, Total 1690SB019 6905801901 a 02/09/1995 42.700 mg/kg J 52.3 7.5 53.7 
Copper 169058019 6905801901• 02/09/1995 90.700 mg/kg = 18.7 2.4 556 x 
Iron 1690SB019 6905801901 a 02/09/1995 9060.000 mg/kg J 1730 22700 
Lead 169058019 6905601901• 02/09/1995 44.700 mg/kg J 302 5 203 x 
Magnesium 169058019 6905801901a 02/09/1995 939.000 mg/kg J 424 3820 
Manganese 169056019 69058019011 02/09/1995 82.200 mg/kg J 15.1 428 
Mercwy l690S8019 6905801901a 02/09/1995 0.390 mg/kg = 0.13 0..13 0.47 x 
Nickel 169058019 690S801901a 02/09/1995 19.300 mg/kg J 15.9 1.5 18.1 x x 
Potassium 169059019 6906901901 a 02/09/1995 325.000 mg/kg J 493 2730 (. 
Selenium 1690$8019 690S601901a 02/09/1995 0.830 mg/kg J 0.5 1.1 
T11(Sn) 1690$8019 69058019011 02/09/1995 10.400 mg/kg J 0.98 7.5 x 
Vanadium 169059019 690SB01901a 02/09/1995 38.900 mg/kg J 8.5 53.3 
Zinc 169058019 690SB01901a 02/09/1995 162.000 mg/kg J 124 5.9 150 x x 
1,2,3,4,6, 7,8-Heptachlorodibenzoli 1690$8019 6905801901b 03/07/1995 6.575 ng/kg J 
1,2,3,4,6, 7,8-Heptachlorodibenzo.J 169058019 690SB01901b 03/07/1995 20.811 ng/kg -
1,2,3,6, 7 ,8-Hexachlorodibenzolura 169058019 690SB01901b 03/07/1995 1.231 ng/kg J 
Ocl&chlorodibenzofuran 1690$8019 6905801901b 03/07/1995 8.456 ng/kg 
Octachlorodlbenzo..p-dioxin 1690$8019 690$801901 b 03/0711995 138.593 ng/kg = 
Total Hepta-Dioxlns 169056019 690SB01901b 03/07/1995 54.664 ng/kg 
Total Hepta-Furans 1690$8019 690SB01901b 03/07/1995 7231 ng/kg 
Total Hexa-Furans 169058019 6905901901b 03/07/1995 4.560 ng/kg .. 
Total Penta-Furans 1690$6019 6905601901b 03/0711995 2.755 ng/kg = 
PCB-1260 (Arochlor 1260) 1690$8019 690SB01901a 02/09/1995 0.087 mg/kg = 0.033 x 
Endosulfan I 1690$8019 6905801901• 02/09/1995 0.002 mg/kg J 
p,p'-DDE 1690$8019 69058019011 02/09/1995 0.010 mg/kg = 
Benzo(b)Fluoranlhene 1690$8019 69058019011 02/09/1995 0.054 mg/kg J 0.608 
8enzo(k)Fluoranlhene 169058019 6905801901 a 02/09/1995 0.058 mg/kg J 0.596 
bis(2·Elhyllexyl) Phlhalate 1690$6019 690SB01901a 02/09/1995 0.270 mg/kg J 
Di-n-butyl Phlhalate 1690$8019 6905901901 a 02/09/1995 0.045 mg/kg J 
Ruoranlhene 1690$8019 690SB01901 a 02/09/1995 0.047 mg/kg J 0.33 
Pyrene 1690$8019 690$801901 a 02/09/1995 0.047 mg/kg J 0.33 
BEO 1690$8019 690SB01901a 02/09/1995 789.330 ug/kg .. 1.304 
Aluminum 1690$8020 690SB02001 a 02/09/1995 6830.000 mg/kg J 3470 27400 
Arsenic 169058020 69058020011 02/09/1995 11.800 mg/kg J 7.24 0.46 19.7 x 
Barium 169059020 690SB02001 a 02/09/1995 37.100 mg/kg J 7.8 43.4 
Calcium 169058020 690S802001a 02/09/1995 43300.000 mg/kg J 1670 59500 
Chromium, Total 169058020 6905802001 a 02109/1995 28.500 mg/kg J 52.3 7.5 53.7 
Cobalt 1690$8020 6905802001 a 02/09/1995 2.600 mg/kg J 0.64 5.8 
Copper 1690$8020 690SB02001a 02/0911995 18.500 mg/kg .. 18.7 2.4 556 
Iron 1690$8020 690SB02001 a 02/09/1995 6070.000 mg/kg J 1730 22700 
Lead 1690$8020 6905802001 a 02/09/1995 20.800 mg/kg J 30.2 5 203 
Magnesium 1690$8020 6905802001 a 02/09/1995 3770.000 mg/kg J 424 3820 
Manganese 1690$8020 690SB02001 a 02/09/1995 77.500 mg/kg J 15.1 426 x(. Nickel 169058020 690SB02001a 02/09/1995 13.100 mg/kg J 15.9 1.5 18.1 
Potassium 1690$8020 690SB02001 a 02/09/1995 1020.000 mg/kg J 493 2730 
Selenium 1690$8020 690SB02001 a 02/09/1995 1200 mg/kg J 0.5 1.1 
Vanadium 169058020 6905802001 a 02109/1995 20.800 mg/kg J 8.5 53.3 
Zinc 1690$8020 690SB02001 a 02/09/1995 36.800 mg/kg J 124 5.9 150 
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• TABLEA1 
Step 1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment 

Sediment Range of Background 

Date Analytical Screening Value Concentrations Exceeds Exceeds 

Chemical Station ID Sample ID Collected ResuH Units Quallfter 1ssv,m~9> (min, mg/Kg) (max, mg/Kg) ssv BCK 

Dlbutyltln 169058020 6905802001b 03107/1995 0.007 mg/kg 
1,2,3,4,6, 7,8-HeptachlorodibenzofL 169058020 6905802001b 03/07/1995 1.332 ng/kg J 
1,2,3,4,6,7,B-Heptachlorodibenzo-J 1690S8020 6905B02001b 03107/1995 6.514 ng/kg 

1,2,3,4,7,8-Hexachlorodibenzofura 1690SB020 6905802001b 03/07/1995 1.268 ng/kg J 
Octachlorodlbenzofuran 169058020 6905802001 b 03107/1995 1256 ng/kg J 
Octachlorodlbenzo-p-dioxin 169058020 6905802001b 03.107/1995 58.435 ng/kg 
Total Hepta-Oioxins 169058020 6905B02001b 03107/1995 19.329 ng/kg 

Total Hepta-Furans 169058020 6905B02001b 03,/07/1995 2.154 ng/kg = 
Total Hexa-Furans 169056020 6905802001b 03107/1995 1.624 ng/kg = 
Heptachlor Epoxide 169058020 6905802001 a 02/09/1995 0.002 mg/kg J 
p,p'-DOE 169058020 6905802001 a 02109/1995 0.012 mg/kg 

1-Methyt naphthalene 169058020 690SB02001 a 02/09/1995 0.290 mg/kg J 
2-Methytnaphthalene 169058020 6905802001 a 02/09/1995 0.190 mg/kg J 0.33 

4-Amlnobiphenyl 169056020 6905802001 a 02/09/1995 0.060 mg/kg J 
Acetophenone 169058020 6905802001 a 02/09/1995 0.051 mg/kg J 
Benzo{a)Anthracene 169058020 6905B02001a 02/09/1995 0.046 mg/kg J 0.33 0.616 

Benzo(a)Pyrene 169056020 6905802001 a 02/09/1995 0.047 mg/kg J 0.33 0.598 

Benzo(b)Fluoranthene 169058020 6905602001 a 02/09/1995 0.084 mg/kg J 0.608 

Benzo{k)Ruoranthene 1690$8020 690SB02001a 02/09/1995 0.089 mg/kg J 0.598 

bls(2-Ethylhexyl) Phthalate 169058020 6905802001 a 02/09/1995 0.160 mg/kg J 
Chtysene 169058020 6905802001 a 02/09/1995 0.091 mg/kg J 0.33 0.62 

Olbenzofuran 169058020 6905802001a 02/09/1995 0.060 mg/kg J 
Fluoranthene 169058020 6905802001 a 02/09/1995 0.055 mg/kg J 0.33 

Naphthalene 169058020 6905602001 a 02/09/1995 0.160 mg/kg J 0.33 

Phenanthrene 169058020 6905602001 a 02/09/1995 0.130 mg/kg J 0.33 
Pyrene 159056020 6905802001 a 02/09/1995 0.075 mg/kg J 0.33 
6EQ 169058020 6905602001 a 02/09/1995 387.481 ug/kg = 1.304 

Aluminum 169058021 6905802101 b 02/09/1995 5810.000 mg/kg J 3470 27400 

Arsenic 169056021 6905602101 b 02/09/1995 6.700 mg/kg J 7.24 0.46 19.7 

• Barium 169056021 6905802101b 02/09/1995 20.500 mg/kg J 7.8 43.4 

Cadmium 169058021 6905802101b 02/09/1995 1.000 mg/kg 0.13 0.61 x 
Calcium 169058021 6905602101 b 02/09/1995 107000.000 mg/kg J 1670 59500 x 
Chromium, Total 169058021 6905B02101b 02/09/1995 19.300 mg/kg J 52.3 7.5 53.7 

Cobalt 169056021 6905802101 b 02/09/1995 1.900 mg/kg J 0.64 5.8 

Copper 1690$6021 6905802101 b 02/09/1995 23.000 mg/kg = 18.7 2.4 556 x 
Iron 169058021 690S602101b 02/09/1995 6260.000 mg/kg J 1730 22700 

Lead 169058021 6905602101 b 02/09/1995 173.000 mg/kg J 30.2 5 203 x 
Magnesium 169058021 6905802101 b 02/09/1995 1870.000 mg/kg J 424 3620 

Manganese 169056021 6905602101 b 02109/1995 113.000 mg/kg J 15.1 426 
Mercuiy 169056021 6905602101b 02109/1995 0.230 mg/kg = 0.13 0.13 0.47 x 
Nickel 169056021 690SB02101b 02/09/1995 10.700 mg/kg J 15.9 1.5 18.1 

Potassium l69C5BCl21 690$802101 b 02/09/1995 846.000 mg/kg J 493 2730 
Th (Sn) 169058021 6905602101b 02/09/1995 0.960 mg/kg J 0.98 7.5 

Vanadium 169056021 6905602101 b 02/09/1995 14.100 mg/kg J 8.5 53.3 

Zinc: 169056021 6905802101b 02/09/1995 60.100 mg/kg J 124 5.9 150 

1,2,3,4,6, 7,8-Heptachlorodlbenzoh. 169056021 6905602101a 03/09/1995 6.727 ng/kg J 
1,2,3,4,6, 7,8-Heptachlorodibenzo-1 1690SB021 690SB02101 a 03/09/1995 23.085 ng/kg = 
Octachlorodibenzofuran 1690$8021 6905802101 a 03/09/1995 18.454 ng/kg 
Octachtorocflbenzo-p-dioxin 169056021 6905602101a 03/09/19S5 285.492 ng/kg J 
Total Hepta-Dioxlns 169058021 6905802101 a 03109/1995 86.194 ng/kg 
Total Hepta-Furans 169056021 690SB02101a 03109/1995 11.305 ng/kg 
Total Hexa-Furans 169056021 6905802101a 03/09/1995 7.547 ng/kg 

PCB-1260(Arochlor1260) 169058021 6905802101b 02/09/1995 0.170 mg/kg "' 0.033 x 
Beta BHC (Beta Hexachtorocyclon 169058021 690S602101b 02/09/1995 0.003 mg/kg J 
p,p'-000 169058021 6905802101b 02/09/1995 0.026 mg/kg J 
p,p'-OOE 169058021 6905802101 b 02/09/1995 0.060 mg/kg "' 
Benzo(b)Fluoranthene 1690$6021 690$602101 b 02/09/1995 0.068 mg/kg J 0.608 

Benzo(k)Fluoranthene 169056021 690SB02101b 02/09/1995 0.072 mg/kg J 0.598 
bis(2-Ethylhexyl) Phthalate 1690$6021 6905802101 b 02/09/1995 0.150 mg/kg J 
Chtysene 169058021 6905602101 b 02/09/1995 0.046 mg/kg J 0.33 0.62 
Oi-n-butyt Phthalate 169058021 690SB02101b 02109/1995 0.041 mg/kg J 
6EQ 169058021 690$802101 b 02/09/1995 702.066 ug/kg 1.304 

Aluminum 1690$6022 6905B02201b 02/13/1995 3350.000 mg/kg 3470 27400 
Antimony 169058022 6905602201 b 02/1311995 0.280 mg/kg J 12 NA NA • Barium 169056022 6905602201 b 02/1311995 9.000 mg/kg J 7.8 43.4 

Calcium 1690SB022 6905602201 b 02/13/1995 6190.000 mg/kg J 1670 59500 
Chromium, Total 169056022 690$802201 b 02/13/1995 6.500 mg/kg 52.3 7.5 53.7 

Cobalt 169056022 6905802201 b 02/1311995 0.480 mg/kg J 0.64 5.8 

Copper 169058022 6905602201 b 02/1311995 2.100 mg/kg J 18.7 2.4 556 
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TABLEA1 (. 
Step 1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment 

Sediment Range of Background 

Date Analytical Screening Value Concentrations Exceeds Exceeds 
Chemical Station ID Saml?!!ID Collected Result Units Qu811fler 1S5V1 mll!K9} (min, mg/Kg) (max, mg/Kg) ssv BCK 

Iron 1690$8022 6905802201 b 02/1311995 1900.000 mg/kg J 1730 22700 
Lead 169058022 6905802201 b 02/1311995 8.000 mg/kg J 30.2 5 203 
Magnesium l690SB022 690S802201b 02/13/1995 203.000 mg/kg J 424 3820 
Manganese i690SB022 6905802201 b 02/1311995 14.000 mg/kg • 15.1 426 

Nickel 1690$8022 690SB02201b 02/13/1995 1.400 mg/kg J 15.9 1.5 18.1 
Potassium 1690$8022 6905B02201b 02/1311995 167.000 mg/kg J 493 2730 
Vanadium 1690$8022 690SB02201b 02/1311995 5.500 mg/kg = 8.5 53.3 
Zinc 169058022 6905802201 b 02/13/1995 14.000 mg/kg J 124 5.9 150 
1,2,3,4,8, 7,8-Heptachiorodlbenzoft 169058022 690$802201 a 03/0811995 2.840 ng/kg = 
1,2,3,4,8, 7,8-Heptachlorodibenzo..J 169058022 890$802201 a 03/0811995 17.807 ng/kg = 
1,2,3,4, 7,8-Hexachlorodibenzofura 1690SB022 890S802201a 03/08/1995 0.789 ng/kg J 
Octac:hlorodbenzafuran 1690SB022 890SB022018 03/0B/1995 7.059 ng/kg -
Octachlorodbe~dioxin 169058022 69058022018 03/08/1995 184.790 ng/kg J 
Total Hep1a-Dioxins 169058022 6905802201a 03/08/1995 49.110 ng/kg .. 
Total Hep1a-Furans 1690$8022 6905802201a 03/0Blt995 11.454 ng/kg .. 
Total Hexa-Dioxins 1690SB022 6905802201 a 03/08/1995 8.117 ng/kg .. 
Chlordane 1690SB022 690SB02201 b 02/13/1995 0.008 mg/kg .. 0.0017 x 
Endrln Aldehyde l690SB022 690$802201 b 02/1311995 0.002 mg/kg J 0.0033 
8enzo(k)Fluoranthene i690SB022 6905802201b 02/13/1995 0.039 mg/kg J 0.596 
01-n-bulyl Phlhalate l690S8022 6905802201 b 02/13/1995 0.054 mg/kg J 
BEQ l690SB022 690$602201 b 02/13/1995 705.185 uglkg = 1.304 
Aluminum 1690$8023 890SB023018 02/13/1995 12000.000 mg/kg = 3470 27400 
Arsenic 1690$8023 690S802301a 02/13/1995 7.900 mg/kg = 7.24 0.48 19.7 x 
Barium l690S8023 690SB02301a 02/13/1995 16.900 mg/kg J 7.8 43.4 
Beryllium i690SB023 69056023018 02/13/1995 0.470 mg/kg J 0.34 0.95 
Cadmkm 1690$8023 690SB02301a 02/1311995 0.070 mg/kg J 0.13 0.81 
Calcium 1690SB023 690SB02301a 02/13/1995 4870.000 mg/kg J 1870 59500 
Chromium, Total l690S8023 690SB02301a 02/13.11995 21.800 mg/kg • 52.3 7.5 53.7 
Cobalt 169058023 890$8023018 02/13/1995 2.900 mg/kg J 0.84 5.8 
Copper l690SB023 69058023018 02/13/1995 9.300 mg/kg J 18.7 2.4 558 \. Iron 1690$8023 8905B02301a 02/13/1995 10900.000 mg/kg J 1730 22700 
Lead 1690$8023 690SB023018 02/13/1995 32.200 mg/kg J 30.2 5 203 x 
Magnesium 1690$8023 69056023018 02/13/1995 1110.000 mg/kg J 424 3820 
Manganese 1690SB023 69058023018 02/13/1995 150.000 mg/kg = 15.1 426 
Nickel 1690$8023 690SB02301a 02/13.11995 6.100 mg/kg "' 15.9 1.5 18.1 
Potassium 169058023 690S802301a 02/1311995 982.000 mg/kg J 493 2730 
Selenium l690SB023 6905802301 a 02/13/1995 0.780 mg/kg J 0.5 1.1 
Sodium 1690$8023 890SB02301a 02/13/1995 221.000 mg/kg J 181 2030 
Vanadium 1690$8023 6905802301 a 02/13/1995 25.800 mg/kg • 8.5 53.3 
Zinc i690S8023 690SB02301 a 02/13/1995 33.800 mg/kg J 124 5.9 150 
1,2,3,4,8, 7,8-Heptachlorodlbenzo..1 1690$8023 6905802301b 03/08/1995 0.807 ng/kg .. 
Octachlorodlbenzo-pxin 169058023 690SB02301b 0310811995 36.346 ng/kg J 
Total Hepta-Dloxils 1690SB023 6905B02301b 03/08/1995 1.637 ng/kg = 
Gamma BHC (Li'ldane) 169058023 69058023018 02/13/1995 0.004 mg/kg J 
01-n-butyl Phlhalate 169058023 6905B02301a 02/13/1995 0.081 mg/kg J 
Toluene 169058023 6905B02301a 02/1311995 0.002 mg/kg J 
Aluminum 1690$8024 6905802401 a 02/13/1995 2980.000 mg/kg "' 3470 27400 
Barium 1690$8024 890S802401a 02/13/1995 5.600 mg/kg J 7.8 43.4 
Calcium 1690$8024 6905802401 a 02/13/1995 5300.000 mg/kg J 1670 59500 
Chromium, Total 169058024 690SB02401a 02/13/1995 4.100 mg/kg = 52.3 7.5 53.7 
Cobalt 1690$8024 690SB02401a 02/13/1995 0.320 mg/kg J 0.84 5.8 
Copper 169058024 6905802401 a 02/13.11995 0.720 mg/kg J 18.7 2.4 558 
Iron 169058024 690SB02401a 02/13/1995 775.000 mg/kg J 1730 22700 
Lead 1690$8024 6905802401a 02/13/1995 2.800 mg/kg J 30.2 5 203 
Magnesium 1690$8024 690SB02401a 02/13/1995 144.000 mg/kg J 424 3820 
Manganese 1690$8024 6905802401 a 02/13/1995 8.700 mg/kg = 15.1 426 
N'ICkel 169058024 690SB02401a 02/13/1995 0.560 mg/kg J 15.9 1.5 18.1 
Potassium 1690$8024 6905802401a 02/1311995 169.000 mg/kg J 493 2730 
Selenium 169058024 690SB02401a 02/13/1995 0.650 mg/kg J 0.5 1.1 
Vanadium 169058024 6905B02401a 02/13/1995 3.400 mg/kg J 8.5 53.3 
Zinc 1690$8024 690SB02401 a 02/13/1995 2.600 mg/kg J 124 5.9 150 
1,2,3,4,6, 7,8-Heptachlorodibenzoh. 1690SB024 6905802401 b 03/oel1995 0.868 ng/kg J 
1,2,3,4,6, 7,8-Heptachlorodibenzo-1 169058024 690S802401b 03/08/1995 3.013 ng/kg = 
Octachlorodibenzofuran 169058024 690$802401 b 03f08/1995 2.081 ng/kg J (. Octaehlorodibenzo-p-cfioxln 16905B024 6905B02401b 03/08.11995 195.970 ng/kg J 
Total Hepta·Dioxins 169058024 690S802401b 03/08/1995 6.778 ng/kg = 
Total Hepta-Furans 169058024 690SB02401b 03/08/1995 2.337 ng/kg = 
01-n-butyl Phlhalate 169058024 6905802401a 02/13.11995 0.079 mg/kg J 
Toluene 169058024 6905802401 a 02113/1995 0.002 mg/kg J 
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TABLEA1 
Step 1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment 

Aluminum 
Arsenic 
Barium 

Chemical 

Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 

Date Analytical 
Station ID Sample ID Collected Result 
169058025 690SB02501a 02/1311995 5700.000 
169058025 6905B02501a 02/1311995 2.600 
i690SB025 690SB02501a 02/1311995 17.800 
i690SB025 6905B02501a 02/1311995 94000.000 
169058025 690SB02501a 02/1311995 10.300 
169058025 690SB02501a 02/1311995 1.600 
169058025 6905802501 a 02/1311995 16. 700 
169058025 690SB02501a 02/1311995 3880.000 
169058025 69058025011 02/1311995 9.800 

Magnesium 1690S8025 690SB02501a 02/1311995 1950.000 
Manganese 169058025 6905B02501a 02/1311995 83.200 
Nickel 169056025 690SB02501a 02/1311995 5.400 
Potassium 169058025 6905B02501a 02/1311995 818.000 
Tin (Sn) 169056025 690SB02501a 02/1311995 1.400 
Vanadium 169056025 690SB02501a 02/1311995 9.200 
Zinc 1690SB025 690SB02501 a 02/1311995 23.300 
1,2,3,4,6,7,8-Heptachlorodibenzoh. i690SB025 690SB02501b 03109/1995 0.997 
1,2,3,4,6,7,8-Heptachlorodlbenzo-I 1690SB025 690SB02501b 03/09/1995 4.624 
Octachlorodibenzofuran 169056025 690SB02501b 03/09/1995 2.037 
Octachlorodibenzo-p-dloxln 169056025 690SB02501 b 03/09/1995 47.644 
Total Hepta-Dioxi'ls 169058025 690SB02501b 03/09/1995 4.624 
Total Hepta-Furans 169058025 690SB02501b 03/09/1995 1.551 
Total Hexa-Dioxlns 169058025 690SB02501b 03/09/1995 4.615 
Endrin Aldehyde 169056025 690SB02501a 02/1311995 0.001 
Aluminum 1690S8026 690S802601a 02/1311995 12000.000 
Arsenic 169056026 6905602601 a 02/1311995 5.500 
Barium 1690S8026 690SB02601a 02/1311995 19.300 
BoryUium 169058026 690S602601a 02/1311995 1.000 
Cadmium 1690S8026 690SB02601a 02/1311995 0.450 
Calclum 169058026 69056026011 02/1311995 51700.000 
Chromium, Total 1690S8026 6905B02801a 02/1311995 57.600 
Cobalt 169056026 69056026011 02/1311995 3.400 
Copper 
Iron 
Lead 
Magnesium 

Manganese 
Nickel 
Potassium 
Selenium 
Sodium 
Vanacium 
Zinc 
1,2,3,4,6,7,8-Heptachlorodibenzofl 
1.2,3,4,6,7,8-Heptachlorodi)enzo-i 
Octachlorodibenzofuran 
Octachlorodibanz~dioxin 

Total Hepta-Dioxins 
p,p'-DDE 
Di-II-butyl Phthalate 
Aluminum 
Arsenic 
Barium 
8ery111um 
Cadmium 
Calcium 
Clvomium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sodium 
Vanadium 

1690SB026 690SB02601a 02/1311995 
169056026 690S602601 a 02/1311995 
169056026 6905602601 a 02/1311995 
l690S6026 6905B02601a 02/1311995 
169056026 6905602601 a 02/1311995 
169056026 690SB02601a 02/1311995 
169056026 6905602601 a 02/1311995 
169056026 690SB02801a 02/1311995 
1690SB026 6905B02601a 02/13/1995 

17.300 
9070.000 

7.000 
5270.000 

54.200 
14.900 

2080.000 
1.000 

804.000 
1690SB026 690SB02601a 02/1311995 34.200 
169056026 690SB02601a 02/1311995 51.800 
169056026 690S602601b 03/09/1995 0.889 
169056028 690SB02601b 03/09/1995 2.790 
169056026 690SB02601b 03/09/1995 0.803 
169056026 690SB02601b 03/09/1995 25.154 
169056026 690SB02601b 03109/1995 6.984 
1690$6028 690$802801 a 02/1311995 0.023 
169058026 6905602601 a 02/1311995 0.120 
169056027 690SB02701a 0211311995 22000.000 
169058027 6905602701 a 02/1311995 8.200 
169056027 6905602701a 02/1311995 28.600 
169056027 690SB02701a 02/1311995 0.680 
169058027 6905602701 a 02/1311995 o.sso 
169056027 690SB02701a 02/1311995 44000.000 
169058027 6905B02701a 02/1311995 38.100 
1690$6027 690SB02701a 02/1311995 4.000 
1690$6027 6905602701 a 02/1311995 25.200 
1690$6027 690SB02701a 0211311995 13700.000 
169056027 690S802701a 02/1311995 19.000 
169056027 690SB02701 a 02/1311995 3670.000 
1690$6027 690SB02701a 02/1311995 196.000 
1690SB027 690S602701 a 02/1311995 0.150 
169056027 6905802701a 02/1311995 14.600 
1690SB027 690SB02701a 02/1311995 2340.000 
1690SB027 690$602701 a 02/1311995 0.800 
169058027 690S802701a 02/1311995 709.000 
169056027 690SB02701a 02/1311995 37.300 

Units Qualifier 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
Ilg/kg J 
ng/kg 
ng/kg J 
ng/kg J 
Ilg/kg = 
ng/kg .. 

ng/kg 
mg/kg J 
mg/kg = 
mg/kg = 
!Ilg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg .. 

mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg J 
ng/kg J 
Ilg/kg J 
ng/kg J 
ng/kg J 
ng/kg .. 

mg/kg = 
mg/kg J 
mg/kg " 
mg/kg = 
mg/kg 

mg/kg J 
mg/kg J 
mg/kg J 
mg/kg 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg 
mg/kg 
mg/kg 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 

Sediment Range of Background 
Screening Value Concentrations 

(SSV, mg(Kg) (min, mg/Kg) (max, mg/Kg) 

7.24 

52.3 

18.7 

30.2 

15.9 

124 

0.0033 

7.24 

52.3 

16.7 

30.2 

15.9 

124 

7.24 

52.3 

18.7 

30.2 

0.13 
15.9 

3470 27400 
0.46 
7.8 

1670 
7.5 
0.64 
2.4 

1730 
5 

19.7 
43.4 

59500 
53.7 
5.8 
556 

22700 
203 

424 3820 
15.1 
1.5 

428 
18.1 

493 2730 
0.98 7.5 
8.5 53.3 
5.9 150 

3470 27400 
0.46 19.7 
7.8 43.4 
0.34 0.95 
0.13 0.61 
1670 
7.5 

59500 
53.7 

0.64 5.6 
2.4 

1730 
5 

424 
15.1 
1.5 
493 

556 
22700 

203 
3820 
426 
18.1 
2730 

0.5 1.1 
181 2030 
8.5 
5.9 

53.3 
150 

3470 27400 
0.46 19.7 
7.8 43.4 
0.34 0.95 
0.13 0.61 
1670 59500 
7.5 53.7 
0.64 5.8 
2.4 

1730 
5 

424 

556 
22700 
203 
3820 

15.1 426 
0.13 
1.5 

0.47 
18.1 

493 2730 
0.5 1.1 
161 2030 
8.5 53.3 

Exceeds Exceeds 
SSV BCK 

x 

x 

x x 

x 

x 

x 

x 
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TABLEA1 (. 
Step 1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment 

Sediment Range of Background 

Date Analytical Screening Value Concentrations Exceeds Exceeds 
Chemical Station ID Sample ID Collected Result Units Qualmer lSSV, mg/Ki} (min, mg/Kg) (max, mg/Kg) ssv BCK 

Zinc 1690$8027 6905B02701a 02/1311995 50.200 mg/kg J 124 5.9 150 
1,2,3,4,6, 7 ,8-Heptachlorodlbenzofl. 169058027 690SB02701b 03/08/1995 0.677 ng/kg J 
1,2,3,4,6,7,8-Heptachlorodibenzo-J 169058027 6905802701 b 03/08f1995 8.658 ng/kg 
1,2,3,4, 7,8-Haxachlorodlbenzofura 1690$8027 6905802701 b 0310811995 0.451 Ilg/kg J 
Octachlorodibenzofuran 169058027 6905B02701b 03/08/1995 1.752 ng/kg J 
Octach~dioxln 1690SB027 690SB02701b 03/06/1995 112.570 Ilg/kg = 
Total Hepta-Dioxils 1690SB027 690SB02701b 03/0811995 29.326 ng/kg • 

Total Hepta-Furana 1690SB027 6905B02701b 03/08/1995 1.879 ng/kg 
Total Helca-Oloxils 1690SB027 6905B02701b 03/08/1995 8.218 ng/kg "' 
Di-II-butyl Phlhalate 1690SB027 690SB02701a 02/1311995 0.065 mg/kg J 
Aluminum 1690SB028 6905802801 a 02/1311995 12800.000 mg/kg J 3470 27400 

Arsenic l690SB028 690SB02801 a 02/1311995 7.000 mg/kg J 7.24 0.46 19.7 
Barium 1690SB028 6905802601 a 02/1311995 17.100 mg/kg J 7.8 43.4 
Cadmium 1690SB028 6905B02601a 02/1311995 0.570 mg/kg J 0.13 0.61 
calcium 1690$8028 690SB02801a 02/1311995 41500.000 mg/kg J 1670 59500 
Chromium, Total 1690$8028 6905B02801a 02/1311995 27.600 mg/kg J 52.3 7.5 53.7 
Cobalt 1690SB028 6905B02801a 02/1311995 2.300 mg/kg J 0.64 5.8 
Copper 1690$8028 690SB02801 a 02/1311995 14.000 mg/kg = 18.7 2.4 556 
Iron 1690$8028 690$802601 a 02/1311995 8500.000 mg/kg J 1730 22700 
Lead 1690$8028 6905B02601a 02/1311995 10.300 mg/kg J 30.2 5 203 
Magnesium 169058028 690SB02601a 02/1311995 3200.000 mg/kg J 424 3820 
Manganese 1690SB028 6905802601 a 02/1311995 125.000 mg/kg J 15.1 426 
Nickel 1690$8028 690$802601 a 02/1311995 10.500 mg/kg J 15.9 1.5 18.1 
Potassium 1690$8028 690$802601 a 02/13/1995 1510.000 mg/kg J 493 2730 
Selenium 1690SB028 690SB02801a 02/1311995 1.100 mg/kg J 0.5 1.1 
Vanadium 1690$8028 690S802801a 02/1311995 23.700 mg/kg J 8.5 53.3 
Zinc 169058028 6905B02801a 02/13/1995 34.400 mg/kg J 124 5.9 150 
1,2,3,4,6,7,8-Heptachlorodibenzo 1890SB028 690SB02801 b 03/08/1995 0.455 ng/kg J 
1,2,3,4,6, 7,8-Heptachlorodibenzo.. 169058028 690SB02601 b 03/08/1995 8.168 Ilg/kg 
Octachlorodibenzofuran 169058026 6905802601 b 03/0Bl1995 0.473 ng/kg J • Octachlorodllenzo-p-d 1&90SB02B 690SB02801 b 03/0611995 116.960 ng/kg J 
Total Hepta-Oioxins 1690SB028 690SB02801b 03/08/1995 32.108 ng/kg = 
Total Hepta-Furans 1690SB028 690SB02801b 03/08/1995 0.702 Ilg/kg = 
Total Hexa-Dioxlns l690SB028 690SB02601b 03l08/1995 17.064 ng/kg = 
Total Tetra-Dioxins 1690SB028 6905B02801b 03/08/1995 1.944 Ilg/kg 
Total Tetra-Furans 1690SB028 690SB02801 b 03/08/1995 3.641 Ilg/kg 
01-n-butyl Phlhalate 1690SB028 6905802801 a 02/13.11995 0.050 mg/kg J 
Toluene 1690$8028 690SB02801a 02/1311995 0.002 mg/kg J 
Aluminum 169058029 690S802901a 02/13.11995 6440.000 mg/kg J 3470 27400 
Arsenic 1690SB029 6905802901 a 02/1311995 28.700 mg/kg J 7.24 0.48 19.7 x x 
Barium 1690SB029 690SB02901 a 02/13.11995 27.500 mg/kg J 7.8 43.4 
Calcium 1690$8029 690SB02901a 02/1311995 140000.000 mg/kg J 1670 59500 x 
Chromium, Total 1690SB029 6905802901 a 02/1311995 19.300 mg/kg J 52.3 7.5 53.7 
Cobalt 1690$8029 69058029011 02/13/1995 3.900 mg/kg J 0.64 5.8 
Copper 169058029 690SB02901a 02/1311995 22.300 mg/kg = 18.7 2.4 556 x 
Iron 1690$8029 6905802901 a 02/13.11995 6270.000 mg/kg J 1730 22700 
Lead 1690$8029 690SB02901a 02/13.11995 24.500 mg/kg J 30.2 5 203 
Magnesium 1690$8029 690$8029011 02/1311995 5500.000 mg/kg J 424 3620 x 
Manganese 1690SB029 69058029011 02/1311995 172.000 mg/kg J 15.1 426 
Nickel 169058029 690SB02901a 02/13'1995 13.700 mg/kg J 15.9 1.5 18.1 
Potassium 1690$8029 6905802901 a 02/13.11995 1540.000 mg/kg J 493 2730 
Selenium 1690$8029 6905802901 a 02/1311995 0.890 mg/kg J 0.5 1.1 
Vanecfun 1690SB029 690SB02901 a 02/13.11995 17.800 mg/kg J 8.5 53.3 
Zinc 169058029 690SB02901a 02/1a.'1995 47.400 mg/kg J 124 5.9 150 
1,2,3,4,6, 7,8-Heptachlorodibenzofl 1690$8029 6905B02901b 03/09/1995 1.429 ng/kg J 
1,2,3,4,6, 7 ,8-Heptachlorodibenzo.i 1690SB029 690SB02901b 03/09/1995 6.952 ng/kg J 
1,2,3,6,7,8-Hexachlorodibenzofura 1690SB029 690SB02901b 03/09/1995 0.678 ng/kg J 
Octachlorodibenzofu 1690$8029 690$802901 b 03.l09/1995 3.263 ng/kg J 
Oclachlorodibenzo-p-cliom 1690SB029 690SB02901 b 03/09/1995 127.308 ng/kg J 
Total Hepta-Dloxins 169058029 690SB02901b 03/09/1995 74.625 ng/kg = 
Total Hepta·Furans 1690SB029 6905B02901b 03/09/1995 1.921 ng/kg 
Total Hexa-Dioxins 1690SB029 6905802901 b 03/09/1995 4.366 ng/kg 
Endosulfan I 1690$8029 690SB02901a 02/131'1995 0.005 mg/kg J 
Methoxychlor 1690$8029 690SB02901a 02/13.11995 0.007 mg/kg J 
p,p'-DDE 169058029 690SB02901 a 02/1a.'1995 0.023 mg/kg = (. 
1-Methyl naphthalene 1690SB029 690SB02901a 02/131'1995 0.077 mg/kg J 
2-Methylnaphthalene 169058029 690SB02901 a 02/13.11995 0.039 mg/kg J 0.33 
Benzo(a)Pyrene 1690SB029 690SB02901a 02/13.11995 0.079 mg/kg J 0.33 0.598 
Benzo(b)Fluoranthene 1690$8029 690SB02901a 02/1311995 0.220 mg/kg J 0,608 
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TABLEA1 
Step 1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment 

Chemical 

Benzo(k}Fluoranthene 
Chrysene 
Fluoranthene 
Phenanthrene 
Pyrene 
6EQ 
Aluminum 

.~nic 

Barium 
Cadmium 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Selenium 
Vanadium 

Zinc 
1,2,3,4,6,7,8-Heptachlorodlbenzofl 
1,2,3,4,6, 7,8-Heptachlorodibenzo-1 
Octachlorodlbenzo..p-dioxin 
Total Hepta-Dioxlns 
Total Hexa-Dioxins 
Total Tetra-Dioxins 
Delta 6HC (Delta Hexachlorocycloi 
Acetone 
Toluene 
1-Methyl naphthalene 
2-Methylnaphthalene 
Anlhracene 
6enzo(a)Anthracene 
6enzo(a)Pyrene 
6enzo{b)Fluoranthene 
Benzo(k)Fluoranthene 
bis(2-Ethylhexyl) Phlhalate 
Chrysene 
Dibenzofuran 
Fluoranlhene 
Naphthalene 
Phenanthrene 
Pyrene 
6EQ 
1-Melhyl naphthalene 
2-Methylnaphthalene 
Benzo(a)Anthracene 
6enzo{a)Pyrene 
Benzo(b)Fluoranthene 
Benzo(k)Fluoranthene 
bis(2-Ethylhexyl) Phthalate 
Chrysene 
Fluoranthene 
Naphthalene 
Phenanlhrene 
Pyrene 
6EQ 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium, Total 
Cobalt 

Date 
Station ID Sample ID Collected 

169056029 690S602901a 02113/1995 
169056029 690SB02901a 02/1311995 
169056029 6905602901 a 02/1311995 
169056029 690S602901a 02/13/1995 
169056029 690S602901a 02/1311995 
1690$6029 6905602901 a 02/1311995 
169056030 6905603001 a 02/1311995 
169056030 6905603001 a 02/1311995 
169056030 690SB03001a 02/1311995 
169056030 690SB03001a 02/13/1995 
169056030 6905603001a 02/1311995 
169056030 6905603001 a 02/1311995 
169056030 690SB03001a 02/13/1995 
1690$6030 690S603001a 02/13/1995 
169056030 690$603001 a 02/13/1995 
169056030 690SB03001 a 02/13/1995 
169056030 690$603001 a 02/1311995 
169056030 6905603001 a 02/1311995 
1690$6030 690SB03001a 02/13/1995 
169056030 6905603001 a 02/1311995 
169056030 690SB03001a 02/1311995 
1690$6030 690SB03001a 02/1311995 
1690SB030 6905603001 a 02/1311995 
169056030 690$603001 b 03/09/1995 
169056030 690$603001 b 03/09/1995 
1690$6030 690$603001 b 03/09/1995 
1690$6030 690$603001 b 03109/1995 
1690$6030 690S603001b 03/09/1995 
1690$6030 690$603001 b 03/09/1995 
1690$6030 6905603001 a 02/1311995 
1690$6030 6905603001 a 02/1311995 
169056030 690S603001a 02/13/1995 
1690$8031 690$603101 0612Q/1995 
169056031 690$603101 06/20l1995 
169056031 6905603101 06/2Q/1995 
169056031 6905603101 06/20l1995 
169056031 6905603101 06/20l1995 
1690$6031 690$603101 06/2Q/1995 
169056031 6905603101 0612Q/1995 
169056031 690$603101 0612Q/1995 
1690$6031 690$603101 06/20/1995 
1690$6031 690$603101 06/2Q/1995 
1690$6031 6905803101 0612Q/1995 
1690$6031 690$603101 06/2Q/1995 
1690$6031 6905603101 0612011995 
169056031 690SB03101 0612Q/1995 
1690$6031 690SB03101 0612011995 
1690$6032 690$803201 06/2Q/1995 
169056032 6905603201 0612Q/1995 
169056032 6905603201 06/2Q/1995 
169056032 690SB03201 06/20l1995 
1690$6032 690$603201 06/2Q/1995 
1690$6032 690$603201 0612Q/1995 
1690$6032 6905603201 0612Q/1995 
1690$6032 690$603201 06/2Q/1995 
1690$6032 6905603201 06/2Q/1995 
1690$6032 690$603201 0612Q/1995 
169056032 6905603201 0612011995 
1690$6032 690$603201 0612Q/1995 
1690$6032 690$603201 06/20/1995 
1690$8034 690$603401 04/06/1998 
1690$6034 690$603401 04/06/1998 
169056034 6905603401 04/06/1998 
1690$6034 6905803401 04/06/1998 
1690$6034 690$603401 04/06/1998 
1690$6034 690$603401 04/06/1998 
1690$6034 690$603401 04/06/1998 
1690$6034 6905603401 04/06/1998 
169056034 690$603401 04/06/1998 

Analytical 
Result 

0.240 
0.170 
0.068 
0.054 
0.190 

412.570 
8340.000 

5.300 
17.000 
0.600 

177000.000 
21.200 
2.500 
12.600 

6330.000 
12.800 

4000.000 
142.000 
10.900 

1780.000 
0.700 
17.600 
38.200 
0.653 
5.973 
72.789 
5.973 
11.400 
2.696 
0.002 
0.096 
0.004 
0.760 
0.890 
0.052 
0.690 
0.530 
1.300 
1.400 
0.078 
0.760 
0.170 
1.700 
0.540 
0-920 
1.000 

987.260 
0.110 
0.080 
G.360 
0.260 
0.620 
0.660 
1.300 
0.390 
0.550 
0.072 
0.160 
0.580 

608.490 
7880.000 

24.500 
10.000 
34.800 
0.630 
0.700 

92600.000 
58.700 
3.800 

Units Qualifier 

mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
ug/kg 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg ,. 

mg/kg J 
mg/kg J 
mgtkg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
nglkg J 
ng/kg 
ng/kg J 
ng/kg 
nglkg • 

ng/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg '" 
mg/kg = 
ug/kg 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
ug/kg 
mg/kg 

mg/kg = 
mg/kg = 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 
mg/kg 

Sediment Range of Background 
Screening Value ___ c_o_n_ce_n_tr_at_i_on_s ___ Exceeds Exceeds 

(SSV, mg/Kg) (min, mg/Kg) (max, mg/Kg) SSV BCK 

0.33 
0.33 
0.33 
0.33 

7.24 

52.3 

18.7 

30.2 

15.9 

124 

0.33 
0.33 
0.33 
0.33 

0.33 

0.33 
0.33 
0.33 
0.33 

0.33 
0.33 
0.33 

0.33 
0.33 
0.33 
0.33 
0.33 

12 
7.24 

52.3 

0.596 
0.62 

1.304 
3470 27400 
0.46 19.7 
7.8 43.4 

0.13 0.61 
1670 59500 
7.5 53.7 
0.64 5.8 
2.4 558 

1730 22700 
5 203 

424 3820 
15.1 426 
1.5 16.1 
493 2730 
0.5 1.1 
8.5 53.3 
5.9 150 

0.616 
0.598 
0.608 
0.596 

0.62 

1.304 

0.618 
0.598 
0.608 
0.596 

0.62 

1.304 
3470 27400 
NA NA 

0.46 19.7 
7.8 43.4 
0.34 0.95 
0.13 0.61 
1670 59500 
7.5 53.7 
0.64 5.8 

x 

x 

x 

x x 
x 

x 
x 

x x 

x 
x 
x 
x 

x 

x 
x 

x 

x 
x 

x 
x 

x 
x 

x x 

51 



TABLEA1 
Step 1 Screening Chemicals Detected in Surtace Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment I. 
~---------------------------------Sed-l_m_en_t---=R~an~g~e-o~f~B-ack.,.-gr-o-un~d:--------~ 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sodium 
Tln(Sn) 
Vanaclitm 

Chemical 

Zinc 
2-Methylnaphlhalene 
Benzyl Butyl Phlhalate 
Auoranthene 
Phenanthrene 
Pyrene 
Elhytbenzene 
Xytenes, Total 
Aluminum 
Arsenic 
Barium 
Beryllium 
Cadmium 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Men;ury 
Nickel 
Potassium 
Selenium 
Sodium 
T111(Sn) 
Vanacfn.m 
Zinc 
Aluminum 
Arsenic 

Barium 
Beryllium 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sodium 
Vanadium 
Zinc 
Aluminum 
Arsenic 
Barium 
Cadmium 
Calcium 
Chromium, Total 

Cobalt 
Copper 
Iron 

Date 
Station ID Sample ID Collected 
1690$8034 690$603401 04/06/1998 
1690$8034 690$603401 04/06/1998 
1890$6034 690S603401 04l06/1998 
1690$8034 690$603401 04l06/1998 
1690SB034 690$603401 04l06/1998 
1690SB034 690$603401 04l06/1998 
1690$6034 6906603401 04/06/1998 
1690SB034 6906803401 0410811998 

Analytical 
Result 

123.000 
13200.000 

132.000 
2830.000 
112.000 
0.110 

41.100 
972.000 

1690$6034 690$803401 04l06/1998 0.730 
1690$8034 690SB03401 04/06(1998 368.000 
1690$8034 690$803401 04/06/1998 14.600 
1890$6034 6906803401 04/08/1998 25.000 
169068034 690$803401 04l06/1998 152.000 
169056034 690$803401 04/06/1998 0.050 
169066034 690$803401 04/0611998 0.097 
1690$8034 690SB03401 04l06/1998 0.022 
169058034 690SB03401 04l06/1998 0.034 
1690$8034 6905803401 04l06/1998 0.019 
1690$8034 6906803401 04l06/1998 0.002 
1690SB034 6906803401 04/06f1998 0.003 
1690$6035 690$803501 04l06/1998 5690.000 
169068035 690$803501 04/0611998 7 .500 
169056035 6905803501 0410611998 13.100 
1690$6035 690$803501 04106f1998 0.390 
1690SB035 6906803501 04/06f1998 0.940 
169056035 6905803501 04/06/1998 269000.000 
1690$6035 690$803501 04/06(1998 45.400 
1690$6035 6905803501 0410611998 2.100 
169058035 690$803501 0410611998 37.400 
169056035 6905803501 04/06(1998 7230.000 
1690$6035 690$803501 04/06f1998 14.800 
1690$6035 6905803501 04/06f1998 5680.000 
1690SB035 6906603501 04/06f1998 106.000 
1690$8035 690$803501 04/06(1998 0.090 
1690$6035 690$603501 0410611998 41.700 
169056035 6906603501 04/06f1998 1240.000 
1690$6035 690SB03501 04/06(1998 1.200 
1690$8035 6906803501 04/06f1998 798.000 
169068035 6906803501 04/06f1998 2.000 
1690SB035 6905603501 04/06f1998 24.700 
1690$8035 690$603501 04/06(1998 319.000 
l690SB036 6906803601 04/02/1998 18100.000 
169056036 6906803601 04/02/1998 10.900 
1690SB036 690SB03601 04/02/1998 29.700 
1890$6036 690SB03601 04/02/1998 0.840 
1690SB036 6905603601 04/02/1998 22000.000 
169056036 6905803601 04/02/1998 43.700 
l690SB036 6906803601 04/02/1998 4.600 
1690$6036 690SB03601 04/02/1998 20.800 
169058038 6906803601 04/02/1998 20600.000 
1690SB036 6906803801 04/02/1998 21.500 
1690SB036 6905803601 04/02/1998 3110.000 
1690$8038 6906803601 04/02/1998 461.000 
1690$8036 6906803601 04/02/1998 0.120 
1690$8036 690SB03601 04/02/1998 13.100 
1690$6036 690$803601 04/02/1998 1310.000 
1690SB036 6905803601 04/02/1998 0.830 
1690SB036 6906803601 04/02/1998 243.000 
1690SB036 690SB03601 04/02/1998 45.300 
1690$8036 690$803601 04/02/1998 63.600 
1690$6037 6905803701 04/02/1998 1920.000 
1690$8037 6905803701 04/02/1998 3.400 
1690SB037 6905803701 04/02/1998 10.000 
1690$8037 690$803701 04/02/1998 0.600 
1690$8037 690$803701 04/02/1998 306000.000 
1690$6037 690SB03701 04/02/1998 10.000 
169066037 6905803701 04/02/1998 3.100 
169068037 6905803701 04/02/1998 8.500 
1690SB037 6905603701 04/02/1998 4080.000 

Units Qualifier 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg = 
mg/kg = 
mg/kg • 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
'mg/kg .. 

mg/kg = 
mg/kg • 
mg/kg J 
mg/kg • 
mg/kg = 
mg/kg • 

mg/kg = 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg .; 

mg/kg J 
mg/kg " 
mg/kg J 
mg/kg .. 

mg/kg J 
mg/kg J 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg .. 

mg/kg = 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg = 
mg/kg = 
mglkg = 
mg/kg J 
mg/kg = 
mg/kg = 
mglkg J 

Screening Value __ ..;;.Co.;;..n""'cen~tr...,ati-.o_n_s __ Exceeds Exceeds 
(SSV, mg!Kg) (min, mg/Kg) (max, mg/Kg) SSV BCK 

18.7 2.4 556 x 

30.2 

0.13 
15.9 

124 
0.33 

0.33 
0.33 
0.33 

7.24 

52.3 

18.7 

30.2 

0.13 
15.9 

124 

7.24 

52.3 

18.7 

30.2 

0.13 
15.9 

124 

7.24 

52.3 

18.7 

1730 22700 
5 203 

424 3820 
15.1 426 
0.13 0.47 
1.5 18.1 
493 2730 
0.5 1.1 
181 2030 
0.98 7.5 
8.5 53.3 
5.9 150 

3470 27400 
0.48 19.7 
7.8 43.4 
0.34 0.95 
0.13 0.81 
1670 59500 
7.5 53.7 
0.84 5.8 
2.4 556 

1730 22700 
5 203 

424 3820 
15.1 426 
0.13 0.47 
1.5 18.1 
493 2730 
0.5 1.1 
181 2030 
0.98 7.5 
8.5 53.3 
5.9 150 

3470 27400 
0.48 19.7 
7.8 43.4 
0.34 0.95 
1670 59500 
7.5 53.7 
0.64 5.8 
2.4 556 

1730 22700 
5 203 

424 3820 
15.1 426 
0.13 0.47 
1.5 18.1 
493 2730 
0.5 1.1 
181 2030 
8.5 53.3 
5.9 150 

3470 27400 
0.46 19.7 
7.8 43.4 
0.13 0.61 
1670 59500 
7.5 53.7 
0.64 5.8 
2.4 556 

1730 22700 

x 

x x 

x 

x x 

x 

x 

x 

x 
x 

x 

x 

x x 

x 

x 

x 



• 

• 

• 

TABLEA1 
Step 1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment 

Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 

Chemical 

Methylene Chloride 
Aluminum 
Arsenic 
Barium 
Calcium 
Chromium, Total 
Cobalt 
Copper 

Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 
Vanadium 
Zinc 
Methylene Chloride 
Aluminum 
Antimony 
Arsenic 
Barium 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Sodium 
Vanadium 
Zmc 
Benzyt alcohol 
Aluminum 
Arsenic 
Barium 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Socfrum 
T111(5n) 
Vanadium 
Zinc 
Aluminum 
Arsenic 
Barium 
Calcium 

Date Analytlcal 
Station ID Sample ID Collected Result 

169058037 6905603701 04/02/1998 13.100 
169056037 6905603701 04/02/1998 3400.000 
169056037 6905603701 04/02/1998 263.000 
169056037 6905603701 04/02/1998 0.020 
1690SB037 690SB03701 04/02/1998 10.100 
169056037 6905B03701 04/02/1998 507.000 
169056037 6905603701 04/02/1998 138.000 
169056037 6905603701 04/02/1998 8.900 
169056037 6905603701 04/02/1998 34.400 
1690SB037 8905603701 04/02/1998 0.002 
1690SB038 6905603801 04/02/1998 7880.000 
1690S6038 690S503801 04/02/1998 1.500 
l690S6038 6905603801 04/02/1998 13.100 
169056038 6905603801 04/02/1998 18900.000 
169058038 6905803801 04/02/1998 14.300 
169056038 6905603801 04/02/1998 1.500 
1690S6038 6905603801 04/02/1998 12. 700 
169056038 6905603801 04/02/1998 3510.000 
169056038 6905603801 04/02/1998 12.500 
169056038 6905603801 04/02/1998 961.000 
169056038 6905603801 04/0211998 42.900 
169056038 6905603801 04/02/1998 0.030 
169056038 6905603801 04/02/1998 4.900 
169056038 6905603801 04/02/1998 429.000 
169056038 690S603801 04/02/1998 50.700 
169056038 6905603801 04/02/1998 11.500 
169056038 
169056038 
169056039 
169056039 

6905603801 04/02/1998 34.000 
690SB03801 04/02/1998 0.002 
6905803901 04/02/1998 6630.000 
6905803901 04/02/1998 0.570 

169056039 6905603901 04/02/1998 1.500 
169058039 6905803901 04/02/1998 11.200 
1690SB039 690SB03901 04/02/1998 13400.000 
1690SB039 6905803901 04/02/1998 13.900 
1690S6039 
169056039 
l690S8039 
169056039 
1690SB039 
169056039 
169056039 
169056039 
169056039 
169056039 
1690SB039 
169056039 
169056039 
169058040 
169056040 
169058040 
169056040 
169056040 
169056040 
169056040 
169056040 
169058040 
1690SB040 
169056040 

6905603901 04/02/1998 1.200 
6905603901 04/02/1998 15.200 
6905603901 04/02/1998 2570.000 
6905803901 04/02/1998 10.700 
6905803901 04/02/1998 786.000 
6905803901 04/02/1998 26.000 
6905603901 04/02/1998 0.030 
6905803901 04/02/1998 4. 100 
8905603901 04/02/1998 322.000 
690S603901 04/02/1998 30.200 
6905803901 04/02/1998 8.300 
6905603901 04/02/1998 34.100 
6905803901 04/02/1998 0.370 
6905804001 04/02/1998 9320.000 
6905804001 04/02/1998 3.700 
6905804001 04/02/1998 20.500 
6905604001 04/02/1998 30000.000 
6905804001 04/02/1998 28.300 
690S804001 04/02/1998 2.900 
6905804001 04/02/1998 28.100 
690S804001 04/02/1998 7730.000 
6905604001 04/02/1998 21.800 
6905804001 04/02/1998 1670.000 
6905804001 04/02/1998 152.000 

169058040 6905804001 04/02/1998 0.060 
169058040 6905804001 04/02/1998 7.900 
169058040 6905604001 04/02/1998 668.000 
1690SB040 6905804001 04/02/1998 79.200 
169056040 6905804001 04/02/1998 4.300 
169058040 6905804001 04102/1998 18.900 
169056040 6905804001 04/02/1998 68.900 
169056041 6905804101 04/0611998 5170.000 
169056041 6905604101 04/0611998 2.300 
169058041 6905604101 04/06/1998 16.400 
169058041 6905604101 04/0611998 7870.000 

Units Qualifier 

mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg = 
mg/kg 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg 
mg/kg .. 
mg/kg J 
mg/kg 

mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg .. 

mg/kg = 
mg/kg J 
mg/kg 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg 
mg/kg • 
mg/kg J 
mg/kg 

mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg 

mg/kg J 
mg/kg .. 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg 
mg/kg 
mg/kg 

mg/kg J 
mg/kg = 
mg/kg 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg 

mg/kg 

mg/kg = 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg = 
mg/kg = 
mg/kg 
mg/kg 

Sediment Range of Background 

Screening Value __ ...;:C;.:o;;;n:;:;ce:::n:.:trat=lon=s'--- Exceeds Exceeds 
(SSV, mg/Kg) (min, mg/Kg) (max, mgfKg) SSV BCK 

30.2 

0.13 
15.9 

124 

724 

52.3 

18.7 

30.2 

0.13 
15.9 

124 

12 
7.24 

52.3 

18.7 

30.2 

0.13 
15.9 

124 

7.24 

52.3 

18.7 

30.2 

0.13 
15.9 

124 

7.24 

5 
424 
15.1 
0.13 
1.5 
493 
181 
8.5 
5.9 

3470 
0.46 
7.8 

1670 
7.5 
0.84 
2.4 

1730 
5 

424 
15.1 
0.13 
1.5 
493 
181 
8.5 
5.9 

3470 
NA 

0.46 
7.8 

1670 
7.5 
0.64 
2.4. 

1730 
5 

424 
15.1 
0.13 
1.5 
493 
181 
8.5 
5.9 

3470 
0.46 
7.8 

1670 
7.5 
0.64 
2.4 

1730 
5 

424 
15.1 
0.13 
1.5 
493 
181 
0.98 
8.5 
5.9 

3470 
0.46 
7.8 

1670 

203 
3820 
426 
0.47 
18.1 
2730 
2030 
53.3 
150 

27400 
19.7 
43.4 

59500 
53.7 
5.8 
556 

22700 
203 
3820 
426 
0.47 
18.1 
2730 
2030 
53.3 
150 

27400 
NA 
19.7 
43.4 

59500 
53.7 
5.8 
556 

22700 
203 
3820 
426 
0.47 
18.1 
2730 
2030 
53.3 
150 

27400 
19.7 
43.4 

59500 
53.7 
5.8 
556 

22700 
203 

3820 
426 
0.47 
18.1 
2730 
2030 
7.5 
53.3 
150 

27400 
19.7 
43.4 

59500 

x 

53 



TABLEA1 
Step 1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment 

(. 
--------------------------------~-Sedl~-m-ent---~Ran,........g-e-of""""B-ackg...,.....r-o-u-nd-=-------~ 

Chemical 
Clvomiurn, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Men:ury 
Nickel 
Potassium 
Sodium 
Tln(Sn) 
Vanadium 
Zinc 
Fluoranlhene 
Pyrene 
Aluminum 
Arsenic 
Barium 
Beryllhm 
cadmium 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sodium 
Ti'I (Sn) 
Vanadium 
Zinc 
Anlhracene 
Senzo(a)Anttvacene 
Benzo(a)Pyrene 
Benzo(b)Fluoranthane 
Benzo(g,h,~Perytane 

Benzo(k)Fluoranthane 
Clvysene 
Olbenz(a,h)anthracene 
Oibenzofuran 
FluorantheM 
lncleno(1,2,3-c,d)pyrane 

Phenanthrene 
Pyrene 

SEQ 
Aluminum 
Arsenic 
Barium 
Berytllum 
Cadmium 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 

Potassium 
Selenium 
Sodium 

Date Analytical 
Station ID Sample ID Collected Result 
169058041 690$604101 04/06/1998 10.400 
169058041 6905604101 04/06/1998 1.900 
169058041 8905604101 04/06/1998 15.800 
169056041 6905604101 04/0611998° 5770.000 
189058041 6905604101 04/0611998 11.100 
169056041 6905804101 04/0611998 695.000 
169058041 6905804101 04/0611998 36.800 
169058041 8905804101 04/06/1998 0.020 
169056041 6905604101 04/06/1998 4.200 
169056041 6905804101 04l06/1998 295.000 
189058041 6905604101 04/0611998 159.000 
169058041 6905804101 04/06/1998 2.800 
169056041 690$804101 04/06/1998 8.400 
1890$8041 6905804101 04/06/1998 22.300 
189058041 6905804101 04/06/1998 0.020 
169058041 6905804101 04/06/1998 0.015 
169058042 690SB04201 04/06/1998 3680.000 
169058042 6905804201 04/06/1998 2.800 
1690SB042 690SB04201 04/06/1998 43.700 
l690S8042 6905804201 04/0611998 0.430 
169058042 690$804201 04/06/1998 0.520 
169058042 690$804201 04/06/1998 132000.000 
1690$8042 6905804201 04/06/1998 40.000 
189058042 6905804201 04/06(1998 3.000 
169056042 6905804201 04/06/1998 305.000 
189058042 6905804201 04/06/1998 5820.000 
169058042 6905804201 04/06(1998 122.000 
169058042 6905804201 04/06/1998 2190.000 
169058042 690$804201 0410611998 125.000 
189058042 6905804201 04/06/1998 
189058042 6905804201 0410611998 
169058042 6905804201 04l06/1998 
189058042 6905804201 0410611998 
169056042 6905804201 04/06/1998 
169058042 6905804201 04/06/1998 
169058042 6905804201 04l06/1998 
1690$8042 6905804201 04/06/1998 
169056042 6905804201 04/0611998 
169058042 8905804201 04/0611998 
169058042 6905804201 04/06/1998 
169058042 6905804201 04l06/1998 
169056042 6905804201 04l06/1998 
169058042 6905804201 04/06/1998 
169058042 690SB04201 04/06/1998 
169058042 6905804201 04/06/1998 
169058042 6905804201 04/06/1996 
169058042 6905804201 04/06/1998 
169058042 6905804201 04/06/1998 
1690SB042 690SB04201 04/0611998 
169058042 690SB04201 04/06/1996 
169058042 6905804201 04/06/1998 
IOMASB001 DMASB00101 03.'1611995 

0.670 
20.700 

527.000 
0.540 

174.000 
11.400 
10.100 
184.000 
0.017 
0.210 
0.160 
0.260 
0.085 
0.100 
0.230 
0.028 
0.020 
0.370 
0.090 
0.160 
0.260 

245.230 
30400.000 

IOMASB001 OMAS800101 03.'1611995 14.300 
IDMASB001 OMAS800101 03.'1611995 40.400 
IDMASB001 DMAS800101 03.'16/1995 1.200 
IOMASB001 OMAS800101 03.'16/1995 0.970 
IDMASB001 OMASB00101 03.'1611995 16500.000 
IOMASB001 OMASB00101 03.'1611995 59.500 
IDMASB001 OMASB00101 03.'16/1995· 6.900 
IDMASB001 OMAS800101 03.'16/1995 
IOMASB001 DMAS800101 03116/1995 
IOMASB001 DMASB00101 03.'16/1995 
IOMASB001 DMASB00101 03.'16/1995 

0311611995 
03.'16/1995 

29.400 
31500.000 

30.800 
4070.000 
401.000 

0.240 
IOMASB001 
IDMASB001 
IDMASB001 
IDMASB001 
IOMASB001 
IDMASB001 

OMASB00101 
DMASB00101 
OMAS800101 
OMASB00101 
OMASB00101 
DMAS800101 

0311611995 15.400 
03.'16/1995 2310.000 
03.'16/1995 1.900 
03116/1995 311.000 

Units Qualifier 
mg/kg • 
mg/kg 
mg/kg 

mg/kg = 
mg/kg 
mg/kg c 

mg/kg 

mg/kg = 
mg/kg J 
mg/kg • 

mg/kg = 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg • 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg .. 

mg/kg • 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg • 
mg/kg = 
mg/kg 
mg/kg 
mg/kg • 
mg/kg J 
mg/kg = 
mg/kg .. 

mg/kg • 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 

ug/kg = 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg 
mg/kg 
mg/kg J 
mg/kg J 

Screening Value ---'Co-'-nc:en'"""""""tr"""atl""'o"'n.-.s __ Exceeds Exceeds 
(SSV, mg/Kg) {min, mgfKg) (max, mg/Kg) SSV 8CK 

52.3 7.5 53.7 

18.7 

30.2 

0.13 
15.9 

124 
0.33 
0.33 

7.24 

52.3 

18.7 

30.2 

0.13 
15.9 

124 
0.33 
0.33 
0.33 

0.33 
0.33 

0.33 

0.33 
0.33 

7.24 

52.3 

18.7 

30.2 

0.13 
15.9 

0.64 5.8 
2.4 556 

1730 22700 
5 203 

424 3820 
15.1 428 
0.13 0.47 
1.5 18.1 
493 2730 
181 2030 
0.98 7.5 
8.5 53.3 
5.9 150 

3470 27400 
0.46 19.7 
7.8 43.4 
0.34 0.95 
0.13 0.61 
1670 59500 
7.5 53.7 

0.64 5.8 
2.4 556 

1730 22700 
5 203 

424 3820 
15.1 426 
0.13 0.47 
1.5 18.1 
493 2730 
0.5 1.1 
181 2030 
0.98 7.5 
8.5 53.3 
5.9 150 

0.616 
0.598 
0.608 

0.596 
0.62 
0.525 

0.525 

1.304 
3470 27400 
0.46 
7.8 
0.34 
0.13 
1670 
7.5 

0.64 
2.4 

1730 
5 

424 
15.1 
0.13 
1.5 
493 
0.5 
181 

19.7 
43.4 
0.95 
0.61 

59500 
53.7 
5.8 
556 

22700 
203 
3820 
426 
0.47 
18.1 
2730 
1.1 

2030 

x 

x 

x 
x 

x 

x 

~. 

x 

x x 

x 

x 

x 

x 

x 

x 
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x 

x 
x 

x 
x 

x 

x 

x 



• TABLE A1 
Step 1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment 

Sediment Range of Background 

Date Analytical Screening Value Concentrations Exceeds Exceeds 
Chemical Station ID SamElelD Collected Result Units Quallf"ier {SSV, ms!Kg) (min, mg/Kg) (max, mgfKg) ssv BCK 

Vanadium IDMASB001 DMASB00101 03/16/1995 67.100 mg/kg J 8.5 53.3 x 
Zane IDMASB001 OMASB00101 03/16/1995 86.300 mg/kg J 124 5.9 150 
PCB· 1260 (Arochlor 1260) IDMASB001 OMASB00101 0311611995 0.060 mg/kg = 0.033 x 
Endrin Aldehyde IDMASB001 DMASB00101 03116/1995 0.003 mg/kg J 0.0033 
bis(2-Ethylhexyl) Phlhalate IDMASB001 DMASB00101 03116/1995 0.080 mg/kg J 
Di·n-butyl Phlhalate IDMASBOOI OMASB00101 03116/1995 0.050 mg/kg J 
Aluminum IDMASBOOS DMASB00501 03/20/1995 957.000 mg/kg 3470 27400 
Barium IDMASBOOS OMASB00501 03/20/1995 7.100 mg/kg J 7,5 43.4 
BeryUlum IDMASBOOS DMASB00501 03120/1995 0.180 mg/kg J 0.34 0.95 
Calcium IDMASBOOS DMASB00501 03/20.'1995 8040.000 mg/kg J 1670 59500 
Clvomium, Total IDMASBOOS OMASB00501 03/20/1995 4.900 mg/kg J 52.3 7.5 53.7 
Cobalt IDMASBOOS DMASB00501 03/20/1995 0.520 mg/kg J 0.64 5.8 
Iron IDMASBOOS DMASB00501 03/20/1995 2130.000 mg/kg J 1730 22700 
Magnesium IDMASBOOS OMASB00501 03/20/1995 222.000 mg/kg J 424 3820 
Manganese IDMASBOOS OMASB00501 03/20/1995 30.800 mg/kg J 15.1 426 
Nickel IOMASBOOS DMASB00501 03/20/1995 0.650 mg/kg J 15.!! 1.5 18.1 
Potassium IDMASBOOS DMASB00501 03/20.'1995 136.000 mg/kg J 493 2730 
Tin (Sn) IOMASBOOS DMASB00501 03/20/1995 2.000 mgfkg J 0.98 7.5 
Vanadium IOMASBOOS DMASB00501 03/20/1995 3.200 mg/kg J 8.5 53.3 
Zinc IDMASBOOS DMASB00501 03/20/1995 6.700 mg/kg J 124 5.9 150 
Beta BHC (Beta Hexachlorocycloho IDMASBOOS DMASB00501 03/20/1995 0.002 mg/kg J 
Delta BHC (Delta Hexachlorocyclol IDMASBOOS OMASB00501 03/20/1995 0.024 mg/kg J 
Endosuffan Sulfate IDMASBOOS OMASB00501 03/20(1995 0.006 mg/kg J 
p,p'-000 IDMASBOOS DMASB00501 03120/1995 0.007 mg/kg J 
Benzo(b)Fluoranthene IDMASBOOS OMASB00501 03/20/1995 0.058 mg/kg J 0.808 
Benzo(k)Fluoranlhene IDMASBOOS DMASB00501 03/20/1995 0.063 mg/kg J 0.596 
bis(2-Ethylhexyl) Phthalate IDMASBOOS DMASB00501 03/20/1995 0.330 mg/kg J 
Oi-n-butyl Phlhalate IDMASBOOS OMASB00501 03/20/1995 0.056 mg/kg J 
BEQ IDMASBOOS OMASB00501 03/20/1995 916.840 ug/kg = 1.304 

• Toluene IDMASBOOS OMASB00501 03120/1995 0.002 mg/kg J 
Aluminum IGDISB002 GDISB00201 02/1611995 4480.000 mg/kg = 3470 27400 
Arsenic IGDISB002 GOISB00201 02/1611995 4.000 mg/kg = 7.24 0.46 19.7 
Barium IGDISB002 GOISB00201 02/16/1995 40.300 mg/kg 7.8 43.4 
Beryllium IGDISB002 GOISB00201 02/1611995 0.400 mg/kg J 0.34 0.95 
Cadmium IGDISB002 GDISB00201 02/1611995 0.130 mg/kg J 0.13 0.81 
Calcium IGDISB002 GOISB00201 02/1611995 59500.000 mg/kg J 1670 59500 
Chromium, Total IGDISB002 GDISB00201 02/16/1995 25.400 mg/kg 52.3 7.5 53.7 
Cobalt IGDISB002 GOISB00201 02/1611995 2.600 mg/kg J 0.64 5.6 
Copper IGDISB002 GOISB00201 02/16/1995 49.300 mg/kg J 16.7 2.4 556 x 
Iron IGDISB002 GOISB00201 02/1611995 5240.000 mg/kg J 1730 22700 
Lead IGDISB002 GDISB00201 02/16/1995 27.300 mg/kg J 30.2 5 203 
Magnesium IGDISB002 GOISB00201 0211611995 1400.000 mg/kg J 424 3820 
Manganese IGDISB002 GOISB00201 02/1611995 n.100 mg/kg " 15.1 426 
Nickel IGDISB002 GOISB00201 02/1611995 11.400 mg/kg "' 15.9 1.5 . 18.1 
Potassium IGDISB002 GOISB00201 02/1611995 954.000 mg/kg J 493 2730 
Selenium IGDISB002 GOISB00201 0211611995 0.900 mg/kg J 0.5 1.1 
Sodium IGDISB002 GDISB00201 02/1611995 324.000 mg/kg J 181 2030 
T111(Sn) IGDISB002 GOISB00201 0211611995 2.500 mg/kg J 0.96 7.5 
Vanadkm IGOISB002 GOISB00201 02/1611995 15.000 mg/kg 8.5 53.3 
Zinc IGDISB002 GDISB00201 0211611995 46.000 mg/kg J 124 5.9 150 
PCB-1260 (Arochlor 1260) IGOISB002 GDISB00201 0211611995 0.029 mg/kg 0.033 
Aldrin IGOISB002 GDISB00201 0211611995 0.002 mg/kg J 
Heptachlor IGDISB002 GDISB00201 02/1611995 0.005 mg/kg J 
1-Methyl naphthalene IGDISB002 GDISB00201 02/1611995 0.099 mg/kg J 
2-Methylnaphthalene IGDISB002 GDISB00201 0211611995 0.060 mg/kg J 0.33 
Phenanthrene IGDISB002 GDISB00201 02/1611995 0.058 mg/kg J 0.33 
Toluene IGDISB002 GOISB00201 0211611995 0.003 mg/kg J 
Aluminum IGDISBOOS GDISB00501 02/1511995 5360.000 mg/kg 3470 27400 
BariUlll IGDISBOOS GDISB00501 02/1611995 24.900 mg/kg J 7.8 43.4 
Calcium IGDISB005 GDISBOOS01 02/1611995 1670.000 mg/kg J 1670 59500 
Chromium, Total IGOISBOOS GDISB00501 02/1611995 7.500 mg/kg "' 52.3 7.5 53.7 
Cobalt IGDISB005 GDISB00501 02/1611995 0.640 mg/kg J 0.64 5.8 
Copper IGDISB005 GOISB00501 02/16/1995 4.300 mg/kg J 18.7 2.4 556 
Iron IGOISBOOS GDISB00501 02/16/1995 1730.000 mg/kg J 1730 22700 • Lead IGDISBOOS GDISB00501 02/1611995 B.600 mg/kg J 30.2 5 203 
Magnesium IGDISBOOS GDISB00501 02/16/1995 889.000 mg/kg J 424 3820 
Manganese IGOISB005 GDISB00501 02/1611995 15.100 mg/kg 15.1 426 
Nickel IGDISB005 GDISB00501 02/1611995 1.500 mg/kg J 15.9 1.5 18.1 
Potassium IGDISB005 GDISB00501 02116/1995 493.000 mg/kg J 493 2730 



TABLEA1 !. Step 1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment 

Sediment Range of Background 

Date Analytical Screening Value · Concentrations Exceeda Exceed• 
Chemical StatlonlD Sample ID Collected Rea ult Units Qualffier ~SSV, mg/Kg) (min, mg/Kg) (max, mg/Kg) ssv BCK 

Selenium IGOISSOOS GDISB00501 02/1611995 0.960 mg/kg J 0.5 1.1 
Sodium IGOISBOOS GOISB00501 02/1611995 2030.000 mg/kg J 181 2030 
Vanadh.m IGOISBOOS GDISB00501 02/1611995 8.800 mg/kg ., 8.5 53.3 
Zinc IGOISBOOS GDISB00501 02/1611995 5.900 mg/kg J 124 5.9 150 
p,p'·DDE IGDISBOOS GDISBOOS01 02/1611995 0.005 mg/kg J 
Benzolc acid IGDISBOOS GDISBOOS01 02/1611995 0.150 mg/kg J 
bls(2·Ethylhexyl) Phlhalate IGDISBOOS GDISB00501 02/1611995 0.100 mg/kg J 
Toluene IGOISBOOS GDISBOOS01 02/1611995 0.004 mg/kg J 
Aluminum IGDISB006 GDISB00601 02/1611995 19900.000 mg/kg "' 3470 27400 
Arsenic IGDISB006 GDISB00601 0211611995 7.200 mg/kg .. 7.24 0.46 19.7 
Barium IGDISB006 GDISB00801 02/1611995 29.100 mg/kg • 7.8 43.4 
Be/yllillTI IGDISB006 GDISB00801 02/1611995 0.750 mg/kg J 0.34 0.95 
Cadmium IGDISB006 GOISB00601 02/1611995 0.440 mg/kg J 0.13 0.61 
Calcium IGDISB006 GDISB00601 02/1611995 32800.000 mg/kg J 1670 59500 
Chromium, Total IGDISB006 GDISB00601 02/1611995 45.500 mg/kg = 52.3 7.5 53.7 

Cc!balt IGOISB006 GOISB00601 02/1611995 4.500 mg/kg J 0.64 5.8 
Copper IGOISB006 GDISB00601 02/1611995 40.400 mg/kg J 18.7 2.4 556 x 
Iron IGDISB006 GDISB00601 02/1611995 16600.000 mg/kg J 1730 22700 
Lead IGDISB006 GDISB00601 02/16/1995 47.000 mg/kg J 30.2 5 203 x 
Magnesium IGDISB006 GDISB00601 02/1611995 3810.000 mg/kg J 424 3820 
Manganese IGOISB006 GOISB00601 02/16/1995 426.000 mg/kg ., 15.1 426 
Mercury IGOISB006 GDISB00601 02/1611995 0.160 mg/kg = 0.13 0.13 0.47 x 
Nickel IGOISB006 GDISB00601 02/16/1995 14.400 mg/kg " 15.9 1.5 18.1 
Potassium IGOISB006 GDISB00601 02/1611995 2230.000 mg/kg J 493 2730 
Selenilm IGDISB006 GDISB00601 02/1611995 0.860 mg/kg J 0.5 1.1 
Sodium IGDISB006 GOISB00601 02/1611995 1180.000 mg/kg J 181 2030 
Vanadium IGDISB006 GDISB00601 02/16/1995 41.100 mg/kg = 8.5 53.3 
Zinc IGDISB006 GDISB00801 02/1611995 80.400 mg/kg J 124 5.9 150 
Delta BHC (Della Hexachlorocyclol IGDISB006 GDISB00601 02/1611995 0.002 mg/kg 
Endrin IGOISB006 GOISB00601 02/16/1995 0.004 mg/kg J 0.0033 x • Endrln Aldehyde IGDISB006 GDISB00601 02/1611995 0.001 mg/kg J 0.0033 
p,p'·DDD IGDISB006 GDISB00601 02/1611995 0.013 mg/kg = 
p,p'·DDE IGDISB006 GDISB00601 02/1611995 0.042 mg/kg J 
bls(2·Ethylhexyl) Phlhalate IGDISB006 GDISB00601 02/16/1995 0.065 mg/kg J 
Aluminum IGDISB007 GDISB00701 02/1611995 27400.000 mg/kg = 3470 27400 
Arsenic IGDISB007 GDISB00701 02/1611995 9.300 mg/kg = 7.24 0.46 19.7 x 
BarillTI IGDISB007 GDISB00701 02/16/1995 38.500 mg/kg = 7.8 43.4 
Beryllium IGOISB007 GDISB00701 02/1611995 0.880 mg/kg J 0.34 0.95 
Cadmium IGDISB007 GDISB00701 02/1611995 0.610 mg/kg J 0.13 0.61 
Calcium IGDISB007 GDISB00701 02/1611995 48200.000 mg/kg J 1670 59500 
Clvomium, Total IGDISB007 GDISB00701 02/16/1995 47.000 mg/kg = 52.3 7.5 53.7 
Cobalt IGDISB007 GDISB00701 02/16/1995 5.700 mg/kg J 0.64 5.8 
Copper IGDISB007 GDISB00701 02/1611995 24.600 mg/kg J 18.7 2.4 556 x 
Iron IGDISB007 GOISB00701 02/1611995 21800.000 mg/kg J 1730 22700 
Lead IGDISB007 GOISB00701 02/1611995 24.800 mg/kg J 30.2 5 203 
Magnesium IGDISB007 GDISB00701 02/1611995 3810.000 mg/kg J 424 3820 
Manganese IGDISB007 GDISB00701 02/16/1995 419.000 mg/kg .. 15.1 426 
Melcury IGOISB007 GDISB00701 02/1611995 0.210 mg/kg = 0.13 0.13 0.47 x 
N'ICkel IGDISB007 GDISB00701 02/16/1995 15.300 mg/kg = 15.9 1.5 18.1 
Potassium IGDISB007 GDISB00701 02/1611995 2560.000 mg/kg J 493 2730 
Sodium IGDISB007 GDISB00701 02/1611995 400.000 mg/kg J 181 2030 
Vanadium IGDISB007 GOISB00701 02/1611995 49.300 mg/kg .. 8.5 53.3 
Zinc IGDISB007 GOISB00701 02/1611995 84.800 mg/kg J 124 5.9 150 
PCB·1260 (Arochlor 1260) IGDISB007 GOISB00701 02/1611995 0.023 mg/kg J 0.033 
Chlordane IGDISB007 GDISB00701 02/1611995 0.002 mg/kg J 0.0017 x 
Endrin Aldehyde IGDISB007 GDISB00701 "02/1611995 0.004 mg/kg = 0.0033 x 
Benzo(b)Fluoranlhene IGDISB007 GDISB00701 02/16/1995 0.097 mg/kg J 0.60B 
Benzo(k)Fluoranthene IGDISB007 GOISB00701 02/1611995 0.120 mg/kg J 0.596 
Benzyl Butyl Phthalate IGDISB007 GDISB00701 02/16/1995 0.098 mg/kg J 
BEQ IGDISB007 GDISB00701 02/1611995 928.310 ug/kg = 1.304 
Toluene IGDISB007 GDISB00701 02/1611995 0.002 mg/kg J 
Aluminum IGDISBOOB GDISB00801 02/1611995 25700.000 mg/kg = 3470 27400 
Arsenic IGOISBOOB GDISB00801 02/1611995 11.000 mg/kg = 7.24 0.46 19.7 x 
Barium IGOISB008 GDISB00801 02/16/1995 43.400 mg/kg = 7.8 43.4 (. Beryllium IGDISBOOB GDISBOOB01 0211611995 0.870 mg/kg J 0.34 0.95 
Cadmium IGOISBOOB GDISB00801 02/1611995 0.590 mg/kg J 0.13 0.61 
Calcium IGDISBOOB GDISB00801 02/16/1995 33600.000 mg/kg J 1670 59500 
Chromium, Total IGDISBOOB GDISB00801 02116/1995 49.900 mg/kg .. 52.3 7.5 53.7 
Cobalt IGDISBOOB GDISB00801 02/16/1995 5.500 mg/kg J 0.64 5.8 
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TABLEA1 
Step 1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment 

Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sodium 
Tln (Sn) 

Vanadium 
Zinc 

Chemical 

Endrln Aldehyde 
p,p'-DDE 
Benzo(b)Fluoranlhene 
Benzo(k)Fluoranlhene 
bis(2-Ethythexyt) Phthalate 
Pyrene 
SEQ 
Aluminum 
Arsenic 
Barium 
Beryllium 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sodium 
Vanadium 
Zinc 
Endosulfan II 
p,p'-DDT 
Aluminum 
Arsenic 
Barium 
BeryUium 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Sodium 
Tn(Sn) 
Vanadium 
Zinc 
Beta BHC (Beta Hexachlorocycloh< 
Endrin Aldehyde 
Heptachlor 
Heptachlor Epoxide 

p,p'·DDD 
p,p'·DDE 
p,p'·DDT 

Aluminum 

Date 
Station ID Sample ID Collected 

IGDISB008 GDISB00801 02/1611995 
IGDISB008 GDISB00801 02/1611995 
IGDISB008 GDISB00801 02/1611995 
IGDISB008 GDISB00801 02/1611995 
IGDISBOOB GDISB00801 02/1611995 
IGDISBOOB GDISB00801 02/1611995 
IGDISBOOB GDISB00801 02/1611995 

Analytical 
Result 

34.600 
21500.000 

46.500 
3430.000 
275.000 

0.300 
16.300 

IGDISBOOB GDISB00801 02/1611995 2490.000 
IGDISBOOB GDISB00801 02/1611995 1.100 
IGDISB008 GDISB00801 02/1611995 367.000 
IGDISBOOB GDISB00801 02/1611995 2.200 
IGDISBOOB GDISB00801 02/1611995 51.600 
IGDISBOOB GDISB00801 02/1611995 92.200 

IGDISB008 GDISB00801 02/1611995 0.002 
IGDISBOOB GDISB00801 02/1611995 0.007 
IGDISBOOB GDISB00801 02/1611995 0.081 
IGDISB008 GDISB00801 02/1611995 0.097 
IGDISBOOB GDISB00801 02/1611995 0.100 
IGDISB008 GDISB00801 02/1611995 0.063 
IGDISBOOB GDISB00801 02/1611995 924.485 
IGDISB009 GDISB00901 02/1711995 26400.000 
IGDISB009 GDISB00901 02/1711995 11.000 
IGDISB009 GDISB00901 02/1711995 31.500 
IGDISB009 GDISB00901 02/1711995 0.950 
IGDISB009 GDISB00901 02/1711995 28200.000 
IGDISB009 GDISB00901 02/1711995 

02/1711995 
02/1711995 
02/1711995 

IGDISB009 
IGDISB009 

IGDISB009 
IGDISB009 

IGDISB009 
IGDISB009 

GDISB00901 
GDISB00901 
GDISB00901 

GDISB00901 02/1711995 

GDISB00901 02/17/1995 
GDISB00901 02/17/1995 

IGDISB009 GDISB00901 02/1711995 
IGDISB009 GDISB00901 02/1711995 
IGDISB009 GDISB00901 02/1711995 
IGDISB009 GDISB00901 02/17/1995 
IGDISB009 GDISB00901 02/17/1995 

53.700 
5.800 
19.100 

22700.000 
20.200 

3820.000 
266.000 

0.230 
15.900 

2730.000 
0.700 

1080.000 
IGDISB009 GDISB00901 02/1711995 53.300 
IGDISB009 GDISB00901 02/17/1995 62.900 
IGDISB009 GDISB00901 02/17/1995 0.005 
IGDISB009 GDISB00901 02/17/1995 0.012 
IGDISB010 GDISB01001 02/17/1995 23100.000 
IGDISB010 GDISB01001 02/1711995 9.200 
IGDISB010 GDISB01001 02/1711995 37.900 
IGDISB010 GDISB01001 02/17/1995 0.730 

IGDISB010 GDISB01001 02/17/1995 44000.000 

IGDISB010 GDISB01001 02/17/1995 49.400 
IGDISB010 GOISB01001 02/1711995 4.400 
IGOISB010 GDISB01001 02/17/1995 95.900 
IGOISB010 GOISB01001 02/17/1995 19200.000 
IGOISB010 GDISB01001 02/1711995 203.000 
IGDISB010 GDISB01001 02/1711995 
IGOISB010 GOISB01001 02/17/1995 
IGOISB010 GDISB01001 02/17/1995 
IGOISB010 GOISB01001 02/1711995 
IGDISB010 GOISB01001 02/1711995 
IGDISB010 GDISB01001 02/17/1995 
IGOISB010 GDISB01001 02/17/1995 
IGOISB010 GOISB01001 0211711995 
IGDISB010 GDISB01001 02/17/1995 
IGDISB010 GDISB01001 02/17/1995 

IGDISB010 GDISB01001 02/17/1995 
IGDISB010 GOISB01001 02/1711995 
IGOISB010 GOISB01001 02/1711995 

IGOISB010 GOISB01001 02117/1995 
IGDISB010 GOISB01001 02/17/1995 
IGOISB010 GDISB01001 02/17/1995 
IGDISB010 GDISB01001 02/17/1995 

IRTCSB006 RTCSB00601 0512611995 

3690.000 
291.000 
0.290 
18.100 

2370.000 
1.000 

951.000 
6.800 
43.900 
150.000 

0.001 
0.002 
0.002 

0.009 
0.018 
0.140 
0.053 

1510.000 

Units Quanner 

mglkg J 
mglkg J 
mg/kg J 
mg/kg J 
mglkg = 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mglkg J 
mglkg J 
mg/kg 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
ug/kg .. 
mg/kg J 
mglkg J 
mg/kg J 

mg/kg "' 
mg/kg J 
mg/kg .. 
mg/kg J 
mg/kg • 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mglkg 
mg/kg 
mg/kg J 
mg/Kg J 
mg/kg J 
mglkg = 
mglkg J 
mg/kg J 
mg/kg J 
mg/kg J 
mglkg J 
mg/kg J 
mg/kg ,. 

mg/kg J 
mg/kg = 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg 
mg/kg J 
mg/kg J 
mg/kg J 
mglkg J 
mg/kg 
mg/kg J 
mg/kg J 
mglkg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg 

Sediment Range of Background 
Screening Value ___ Co_n_ce_n_trat_l_on_s ___ Exceeds Exceeds 

(SSV, mg/Kg) (min, mg/Kg) (max, mg/Kg) SSV BCK 

18.7 2.4 556 x 

30.2 

0.13 
15.9 

124 

0.0033 

0.33 

7.24 

52.3 

18.7 

30.2 

0.13 
15.9 

124 

7.24 

52.3 

18.7 

30.2 

0.13 

15.9 

124 

0.0033 

1730 22700 

5 203 
424 3820 
15.1 428 
0.13 0.47 
1.5 18.1 . 

493 2730 
0.5 1.1 
181 2030 
0.98 7.5 
8.5 53.3 
5.9 150 

0.608 
0.596 

1.304 
3470 27400 
0.48 19.7 
7.8 43.4 
0.34 0.95 
1670 59500 
7.5 53.7 
0.64 5.8 
2.4 556 

1730 22700 

5 203 
424 3820 
15.1 428 
0.13 0.47 
1.5 18.1 
493 2730 
0.5 1.1 
181 2030 
8.5 53.3 
5.9 150 

3470 27400 
0.48 19.7 
7.8 43.4 
0.34 0.95 

1670 59500 
7.5 53.7 

0.64 5.8 
2.4 556 

1730 22700 
5 203 

424 3620 
15.1 426 
0.13 0.47 

1.5 18.1 
493 2730 
0.5 1.1 
181 2030 
0.98 7.5 
8.5 53.3 
5.9 150 

3470 27400 

x 

x 
x 

x 

x 

x 

x 

x 

x 

x 

x 
x 

x 
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TABLEA1 
Step 1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soft to Sediment !. 
----------------------------------Sed-lm-en-t---=Ran=-ge---o~fB~a~c~kgr-ou~n~d..--------

Chemical 
Arsenic 
Bariwn 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassium 
Vanadium 
Zinc 
Chlordane 
p,p'·OOO 
p,p'·DOE 
p,p'·OOT 
01-n-bulyl Phthalate 
Aluminum 
Arsenic 
Barium 
calcium 
Chromium, Total 
Coball 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
N"ICkel 
Potassium 
Vanadium 
Zinc 
Acetone 
Aluminum 
Arsenic 
Barium 
Cadmium 
ca1c1um 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 
Manganese 
Nickel 
Potassiuin 
Selenium 
Vanadium 
Zinc 
PCB-1260 (Arochlor 1260) 

Endrln 
Heptachlor Epoxlde 
p,p'-000 
p,p'·OOE 
p,p'·DDT 
.Acetone 
Aluminum 
Arsenic 
Barium 
Calcium 
Chromium, Total 
Cobalt 
Copper 
Iron 
Lead 
Magnesium 

Date Analytical 
Station ID Sample ID Collected Result 

IRTCSB006 RTCSB00601 05/2511995 0.610 
IRTCSB006 RTCSB00601 0512611995 5.500 
IRTCSB006 RTCSB00601 0512611995 3550.000 
IRTCSB006 RTCSB00601 05/2511995 4.600 
IRTCSB006 RTCSB00601 OS/2611995 0.850 
IRTCSB006 RTCSB00601 05/2511995 1.500 
IRTCSB006 RTCSB00601 OS/2611995 2560.000 
IRTCSB006 RTCSB00601 OS/2611995 4.300 
IRTCSB006 RTCSB00601 05/26/1995 341.000 
IRTCSB006 RTCSB00601 OS/2611995 27.700 
IRTCSB006 RTCSB00601 05126/1995 0.990 
IRTCSB006 RTCSB00601 05f26/1995 177.000 
IRTCSB006 RTCSB00601 05/26/1995 4.600 
IRTCSB006 RTCSB00601 05/2511995 13.400 
IRTCSB006 RTCSB00601 OS/2611995 0.130 
IRTCSB006 RTCSB00601 05f26/1995 0.006 
IRTCSB006 RTCSB00601 05/26/1995 0.004 
IRTCSB006 RTCSB00601 05/26/1995 0.009 
IRTCSB006 RTCSB00601 05/26/1995 0.064 
IRTCSB007 RTCSB00701 05/26/1995 2610.000 
IRTCSB007 RTCSB00701 05f26/1995 1.200 
IRTCSB007 RTCSB00701 OS/2611995 7.300 
IRTCSB007 RTCSB00701 05/26/1995 1740.000 
IRTCSB007 RTCSB00701 OS/2611995 6.400 
IRTCSB007 RTCSB00701 05f26/1995 1.000 
IRTCSB007 RTCSB00701 05/26/1995 2.000 
IRTCSB007 RTCSB00701 05126/1995 3800.000 
IRTCSB007 RTCSB00701 05f26/1995 3.800 
IRTCSB007 RTCSB00701 0512611995 409.000 
IRTCSB007 RTCSB00701 OS/2611995 30.700 

IRTCSB007 RTCSB00701 05/26/1995 1.100 
IRTCSB007 RTCSB00701 0512611995 277.000 
IRTCSB007 RTCSB00701 0512611995 6.900 
IRTCSB007 RTCSB00701 05/26/1995 16.400 
IRTCSB007 RTCSB00701 
IRTCSB008 RTCSB00801 

0512611995 
0512611995 
0512611995 
OS/2611995 

0.130 
1950.000 

1.900 
12.300 

IRTCSBOOB 
IRTCSB008 
IRTCSB008 
IRTCSB008 
IRTCSB008 
IRTCSB008 
IRTCSB008 
IRTCSB008 
IRTCSB008 
IRTCSBOOB 

IRTCSB008 

IRTCSB008 
IRTCSB008 

RTCSB00601 
RTCSB00801 
RTCSB00801 05f26/1995 0.400 
RTCSB00801 0512611995 2300.000 
RTCSB00801 0512611995 10.700 
RTCSB00601 0512611995 1.100 
RTCSB00801 OS/2611995 8.300 
RTCSB00601 0512611995 4140.000 
RTCSB00601 05/2611995 83.600 
RTCSB00801 05/26/1995 

RTCSB00801 0512611995 

RTCSB00601 05/26/1995 
RTCSB00801 05/2511995 

394.000 

36.100 

2.200 
196.000 

IRTCSBOOS RTCSB00801 05/26/1995 0.610 
IRTCSB008 RTCSB00601 0512611995 10.100 
IRTCSB008 RTCSB00801 05f26/1995 137.000 
IRTCSB008 RTCSB00601 05126/1995 0.033 
IRTCSB008 RTCSB00601 OS/2611995 0.002 
IRTCSBOOB RTCSB00801 05126/1995 0.001 
IRTCSB008 RTCSB00801 0512611995 0.002 
IRTCSBOOB RTCSB00801 05126/1995 0.024 
IRTCSBOOB RTCSB00801 OS/2611995 0.008 
IRTCSB008 RTCSB00801 05126/1995 0.012 
IRTCSB009 RTCSB00901 0512611995 1600.000 
IRTCSB009 RTCSB00901 05/2511995 0.840 
IRTCSB009 RTCSB00901 0512611995 7.700 

IRTCSB009 RTCSB00901 05/26/1995 2950.000 

IRTCSB009 RTCSB00901 05/26/1995 4.900 
IRTCSB009 RTCSB00901 05126/1995 0.860 
IRTCSB009 RTCSB00901 0512511995 1.100 

IRTCSB009 RTCSB00901 05/26/1995 3000.000 
IRTCSB009 RTCSB00901 OS/2611995 2.800 
IRTCSB009 RTCSB00901 05/2611995 401.000 

Units Qualifier 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg ,. 

mg/kg = 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg = 
mg/kg = 
mg/kg • 

mg/kg = 
mg/kg J 
mg/kg • 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg • 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg = 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg .. 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg • 

mg/kg = 
mg/kg = 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg • 
mg/kg .. 

mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg J 
mg/kg = 
mg/kg J 
mg/kg J 
mg/kg 
mg/kg 
mg/kg J 

Screenlng Value ___ C_on_cen_tr_atl_o_n• __ Exceeds Exceeds 
(SSV, mgt!(g) (min, mg/Kg) (max, mg/Kg) SSV BCK 

7.24 0.46 19.7 

52.3 

18.7 

30.2 

15.9 

124 
0.0017 

7.24 

52.3 

18.7 

30.2 

15.9 

124 

7.24 

52.3 

18.7 

30.2 

15.9 

124 
0.033 

0.0033 

7.24 

52.3 

18.7 

30.2 

7.8 43.4 
1670 59500 
7.5 53.7 
0.64 5.8 

2.4 558 
1730 22700 

5 203 
424 3620 
15.1 428 
1.5 18.1 
493 2730 
8.5 53.3 
5.9 150 

3470 27400 
0.46 19.7 
7.8 43.4 

1670 59500 
7.5 53.7 
0.64 5.8 
2.4 558 

1730 22700 
5 203 

424 3820 
15.1 428 
1.5 18.1 
493 2730 
8.5 53.3 

5.9 150 

3470 27400 
0.46 19.7 
7.8 43.4 
0.13 0.81 
1670 59500 
7.5 53.7 
0.64 5.8 
2.4 558 

1730 22700 
5 203 

424 3820 
15.1 426 

1.5 18.1 

493 2730 
0.5 
8.5 
5.9 

3470 
0.46 
7.8 

1670 

7.5 
0.64 
2.4 

1730 
5 

424 

1.1 
53.3 
150 

27400 
19.7 
43.4 

59500 

53.7 
5.8 

556 
22700 
203 
3820 

x 

x 

x 

• 
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• TABLEA1 
Step 1 Screening Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport Surface Soil to Sediment 

Sediment Range of Background 

Date Analytical Screening Value Concentrations Exceed• Exceeds 
Chemical Station ID Sample ID Collected Result Units Qualifier (SSV, ml!!'.K1!2 (min, mg/Kg) (max, mg/Kg) ssv BCK 

Manganese IRTCSB009 RTCSB00901 05/26/1995 25.200 mg/kg 15.1 426 

Mercury IRTCSB009 RTCSB00901 05/26/1995 0.260 mg/kg J 0.13 0.13 0.47 x 
Nickel IRTCSB009 RTCSB00901 05/26/1995 1.000 mg/kg J 15.9 1.5 18.1 

Potassium IRTCSB009 RTCSB00901 05/26/1995 217.000 mg/kg J 493 2730 

Vanadb.m IRTCSB009 RTCSB00901 05/2611995 5.300 mg/kg J 8.5 53.3 

Zinc IRTCSB009 RTCSB00901 05/26/1995 11.300 mg/kg = 124 5.9 150 

Chlordane IRTCSB009 RTCSB00901 05/26/1995 0.040 mg/kg J 0.0017 x 
p,p'-000 IRTCSB009 RTCSB00901 05/26/1995 0.001 mg/kg J 
p,p'-DDT IRTCSB009 RTCSB00901 05/26/1995 0.011 mg/kg J 
Oi-n-butyl Phlhalate IRTCSB009 RTCSB00901 05/26/1995 0.045 mg/kg J 
Acetone IRTCSB009 RTCSB00901 05/26/1995 0.008 mg/kg J 
Aluminum IRTCSB010 RTCSB01001 05/26/1995 2810.000 mg/kg 3470 27400 
Arsenic IRTCSB010 RTCSB01001 05/26/1995 1.500 mg/kg J 7.24 0.48 19.7 

Barium IRTCSB010 RTCSB01001 05/26/1995 18.800 mg/kg J 7.8 43.4 

Calcium IRTCSB010 RTCSB01001 05/26/1995 7300.000 mg/kg J 1670 59500 

Chromium, Total IRTCSB010 RTCSB01001 05/26/1995 6.900 mg/kg = 52.3 7.5 53.7 

Cobalt IRTCSB010 RTCSB01001 05/26/1995 0.790 mg/kg J 0.64 5.8 

Copper IRTCSB010 RTCSB01001 05/26/1995 9.200 mg/kg = 18.7 2.4 558 
Iron IRTCSB010 RTCSB01001 05/26/1995 2840.000 mg/kg = 1730 22700 

Lead IRTCSB010 RTCSB01001 05/26/1995 44.700 mg/kg • 30.2 5 203 x 
Magnesium IRTCSB010 RTCSB01001 05/26/1995 396.000 mg/kg J 424 3820 
Manganese IRTCSB010 RTCSB01001 05/26/1995 22.100 mg/kg = 15.1 426 
Nickel IRTCSB010 RTCSB01001 05/26/1995 1.700 mg/kg J 15.9 1.5 18.1 

Potassium IRTCSB010 RTCSB01001 05/26/1995 171.000 mg/kg J 493 2730 

Vanadium IRTCSB010 RTCSB01001 05/26/1995 6.000 mg/kg = 8.5 53.3 

Zinc IRTCSB010 RTCSB01001 05126/1995 60.300 mg/kg 124 5.9 150 
1,2,3,4,6,7,8-Heptachlorodibenzofl IRTCSB010 RTCSB01001 05/26/1995 12.264 ng/kg = 
1,2,3,4,6, 7,8-Heptachforodi>enzo-J IRTCSB010 RTCSB01001 05/26/1995 30.181 ng/kg 
Octachlorodlbenzofuran IRTCSB010 RTCSB01001 05/26/1995 20.449 ng/kg 

• Octachlorodibenzo-p·dioxin IRTCSB010 RTCSB01001 05/26/1995 528.609 ng/kg = 
Total Hepta-Oioxins IRTCSB010 RTCSB01001 05126/1995 91.176 ng/kg 
Total Hepta-Furans IRTCSB010 RTCSB01001 05/26/1995 28.116 ng/kg 
Total Hexa-Dioxins IRTCSB010 RTCSB01001 05126/1995 3.913 ng/kg = 
Total Hexa-Furans IRTCSB010 RTCSB01001 05/26/1995 9.637 ng/kg 
Total Penta-Furans IRTCSB010 RTCSB01001 05/26/1995 2.965 ng/kg 
PCB-1250(Arochlor1260) IRTCSB010 RTCSB01001 05/26/1995 0.190 mg/kg J 0.033 x 
Chlordane IRTCSB010 RTCSB01001 05/26/1995 0.680 mg/kg J 0.0017 x 
Delta BHC (Delta Hexact1lorocyclol IRTCSB010 RTCSB01001 05/2611995 0.001 mg/kg J 
Endrin IRTCS8010 RTCSB01001 05/26/1995 0.005 mg/kg J 0.0033 x 
Enclrin Aldehyde IRTCSB010 RTCSB01001 05/26/1995 0.005 mg/kg J 0.0033 x 
p,p'-000 IRTCSB010 RTCSB01001 05/26/1995 0.004 mg/kg J 
p,p'-ODE IRTCSB010 RTCSB01001 05/26/1995 0.025 mg/kg J 
p,p'-DDT IRTCSB010 RTCSB01001 05/26/1995 0.023 mg/kg J 
Benzo{a)Anthracene IRTCSB010 RTCSB01001 05/26/1995 0.130 mg/kg J 0.33 0.616 
Benzo(a)Pyrene IRTCSB010 RTCSB01001 0512611995 0.140 mg/kg J 0.33 0.598 
Benzo{b)Fluoranthene IRTCSB010 RTCSB01001 05/26/1995 0.210 mg/kg J 0.608 
Benzo(g,h.~Perytene IRTCSB010 RTCSB01001 0512611995 0.053 mg/kg J 
Benzo(k)Ruoranthene IRTCSB010 RTCSB01001 05/26/1995 0.230 mg/kg J 0.596 
bls(2-Elhylhexyt) Phthalate IRTCSB010 RTCSB01001 05/26/1995 0.089 mg/kg J 
Chrysene IRTCSB010 RTCSB01001 05/2611995 0.160 mg/kg J 0.33 0.62 
Oki-butyl Phthalate IRTCSB010 RTCSB01001 05/26/1995 0.073 mg/kg J 
Fluoranlhene IRTCSBo1o RTCSB01001 05/2611995 0.220 mg/kg J 0.33 
lndeno(1,2,3-c,d)pyrene IRTCSB010 RTCSB01001 05/26/1995 0.058 mg/kg J 0.525 
Phenanlhrene IRTCSB01o RTCSB01001 0512611995 0.080 mg/kg J 0.33 
PyreM IRTCSB010 RTCSB01001 05/26/1995 0.180 mg/kg J 0.33 
BEQ IRTCSB010 RTCSB01001 05/26/1995 422.260 ug/kg = 1.304 

Bold values exceed the SSV (and range of backgroulld concentrations for metals and cPAHs) • 

• 
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TABLEA2 • Summary of Exceedances From Table 1 Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport 
Surface Soil to Sediment 

Sediment Range of Background 

Date Analytical Screening Value Concentrations Exceeds Exceeds 
Chemical Station ID Sameteto Collected Result Units Qualifier !SSV1 m~l (min, mg/Kg) (max, mg/Kg) SSV BCK 

Zinc A001SB001 0015600101 10/10/1995 349.00000 mg/kg J 124 4.5 168 x x 
Barium A00256001 0025600101 10/10/1995 52.90000 mg/kg 6.5 46.5 x 
Copper A002S6001 0025600101 10/10/1995 79.50000 mg/kg 18.7 22 70.9 x x 
Lead A002S6001 002SB00101 10/10/1995 233.00000 mg/kg J 302 4.1 93.1 x x 
Manganese A002SB001 0025600101 10/10/1995 170.00000 mg/kg J 8.7 66.1 x 
Nickel A002S6001 0025600101 10/10/1995 21.20000 mg/kg ,. 15.9 32 15.4 x x 
Zinc A002SB001 0025600101 10/10/1995 227.00000 mg/kg J 124 4.5 168 x x 
Nickel A002SB002 0025800201 10/10/1995 18.70000 mg/kg = 15.9 32 15.4 x x 
selenium A002SB002 0025800201 10/10/1995 1.20000 mg/kg J 0.7 0.88 x 
Selenium A002SBOOS 0025600501 10/10/1995 1.10000 mg/kg J 0.7 0.88 x 
Aluminum A002SB006 002SB00601 10/1Ql1995 .17400.00000 mg/kg 3640 11600 x 
Beryllium A002SB006 0025600601 10/10/1995 0.36000 mg/kg J 0.32 0.32 x 
Iron A002SB006 0025800601 10/1Ql1995 16700.00000 mg/kg J 1530 15700 x 
Vanadium A0025B006 0025600601 1Ql1Ql1995 35.40000 mg/kg 4.9 28.1 x 
Copper A002SB007 0025600701 10/10/1995 126.00000 mg/kg = 18.7 22 70.9 x x 
Lead A0025B007 0025600701 10/1Ql1995 186.00000 mg/kg J 30.2 4.1 93.1 x x 
Manganese A0025B007 0025600701 10/1Ql1995 68.00000 mg/kg J 8.7 66.1 x 
Cadmium A002SB071 0025607101 10/06/1993 4.00000 mg/kg = 1 2.8 2.8 x x 
Copper A002SB071 0025607101 10/06/1993 75.00000 mg/kg .. 18.7 2.2 70.9 x x 
Lead A002S6071 0025607101 10/06/1993 310.00000 mg/kg J 302 4.1 93.1 x x 
Manganese A002SB071 0025607101 10/06/1993 81.00000 mg/kg .. 8.7 66.1 x 
Nickel A00256071 0025607101 10/06/1993 18.00000 mg/kg "' 15.9 32 15.4 x x 
Zinc A002S6071 0025607101 10/06/1993 290.00000 mg/kg .. 124 4.5 168 x x 
Manganese A002SB081 0025608101 10/06/1993 140.00000 mg/kg 8.7 66.1 x 
Chromium, Total A0025B101 002SB10101 10/06/1993 36.00000 mg/kg 52.3 5.7 34.4 x 
Nickel A002SB101 002SB10101 10/06/1993 19.00000 mg/kg 15.9 3.2 15.4 x x 
Lead A002SBC02 002SBC0201 03/29/1999 3980.00000 mg/kg • 30.2 4.1 93.1 x x 
Barium A042SB010 0425B01001 10/07/1995 160.00000 mg/kg .. 6.5 46.5 x 
Bery:llum A04256010 0425601001 10/07/1995 0.38000 mg/kg J 0.32 0.32 x 
Copper A04256010 0425601001 10/07/1995 121.00000 mg/kg 18.7 22 70.9 x x 

• Lead A042SB010 0425B01001 10/07/1995 339.00000 mg/kg 30.2 4.1 93.1 x x 
Manganese A04256010 0425801001 10/07/1995 73.70000 mg/kg J 8.7 66.1 x 
Mercury A042SB010 0425B01001 10/07/1995 0.32000 mg/kg J 0.13 0.12 0.3 x x 
Selenium A042SB010 0425801001 1()107/1995 1.20000 mg/kg J 0.7 0.88 x 
Vanadium A042SB010 0425601001 10/07/1995 39.90000 mg/kg 4.9 28.1 x 
Zill: A042SB010 0425601001 10/07/1995 303.00000 mg/kg = 124 4.5 168 x x 
Anthracene A042SB010 042$601001 10/07/1995 0.49000 mg/kg J 0.33 x 
Benzo(a)Anlhracene A042SB010 0425601001 10/07/1995 1.10000 mg/kg 0.33 0.616 x x 
Benzo(a)Pyrene A04256010 0425601001 10/07/1995 1.00000 mg/kg 0.33 0.598 x x 
Benzo(b)Fluoranlhene A042SB010 0425801001 10/07/1995 3.40000 mg/kg 0.608 x 
Chrysene A0425B010 042$801001 10/07/1995 2.40000 mg/kg .. 0.33 0.62 x x 
Dlbenz(a,h)anthracene A04258010 042$801001 10/07/1995 0.35000 mg/kg J 0.33 0.525 x 
Fluoranthene A042SB010 042$801001 10/07/1995 4.00000 mg/kg = 0.33 x 
lndeno(1,2,3-c,d)pyrene A042SB010 0425801001 10/07/1995 0.85000 mg/kg J 0.525 x 
Phenanlhrene A04256010 0425801001 10/07/1995 2.10000 mg/kg .. 0.33 x 
Pyrene A04258010 0425601001 10/07/1995 2.90000 mg/kg = 0.33 x 
BEQ A042SB010 0425801001 10/07/1995 1892.40000 ug/kg . 1.304 x 
Benzo(a)Anthracene A042SB016 042$801601 03129/1996 0.50000 mg/kg J 0.33 0.616 x 
Benzo(a)Pyrene A04258016 042$801601 0312911996 0.64000 mg/kg J 0.33 0.598 x x 
Benzo(b)Auoranlhene A0425B016 042$801601 03129/1996 0.88000 mg/kg 0.608 x 
Benzo(k)Fluoranthene A042S8016 042$801601 03/29/1998 0.64000 mg/kg J 0.596 x 
~ A04258016 0425601601 03/29/1996 0.68000 mg/kg J 0.33 0.62 x x 
Fluoranlhene A042SB016 0425601601 03/2911996 0.62000 mg/kg J 0.33 x 
Pyrene A0425B016 0425601601 03/2911996 0.61000 mg/kg J 0.33 x 
Arsenic A0425B017 0425601701 03129/1996 38.60000 mg/kg 7.24 1.7 30.1 x x 
Manganese A042SB017 0425601701 03/29/1996 81.50000 mg/kg 8.7 66.1 x 
Benzo(a)Anlhracene A04256017 042$601701 03129/1996 0.82000 mg/kg .. 0.33 0.616 x x 
Benzo(a)Pyrene A04258017 0425601701 0312911996 1.10000 mg/kg 0.33 0.598 x x 
Benzo(b)Fluoranthene A042SB017 042$601701 03129/1996 1.00000 mg/kg o.eo8 x 
Benzo(k)Fluoranlhene A042SB017 0425801701 03129/1998 1.00000 mg/kg 0.596 x 
Chrysene A042SB017 042$801701 03129/1996 0.95000 mg/kg 0.33 0.62 x x 
Dlbenz(a,h)anthracene A042SB017 042$801701 03129/1996 0.50000 mg/kg J 0.33 0.525 x 
Fluoranlhene A0425B017 042SB01701 03/2911996 1.50000 mg/kg 0.33 x 
lndeno(1,2,3-c,d)pyrene A04258017 042$601701 0312911996 0.90000 mg/kg 0.525 x 
Phenanthrene A0425B017 042SB01701 03129/1996 0.54000 mg/kg J 0.33 x 
Pyrene A042SB017 0425601701 03129/1996 1.20000 mg/kg 0.33 x 
BEQ A042SB017 042$601701 0312911996 1882.95000 ug/kg 1.304 x 

• Lead A042S8019 042$801901 03/29/1996 126.00000 mg/kg J 30.2 4.1 93.1 x x 
Manganese A0425B019 0425601901 03129/1996 68.40000 mg/kg 8.7 66.1 x 
Mercury A0425B019 0425801901 03/29/1996 0.35000 mg/kg 0.13 0.12 0.3 x x 
Fluoranthene A0425B019 042$601901 03/2911998 0.36000 mg/kg J 0.33 x 
Fluoranthene A042SB042 0425804201 1()114/1998 0.51000 mg/kg 0.33 x 
Pyrene A042S8042 042$804201 10/14/1998 0.58000 mg/kg 0.33 x 



TABLEA2 • Summary of Exceedances From Table 1 Chemicals Detected in Surface SoH Samples Near Water Bodies Where Sheet Flow Runoff May Transport 
Surface Soil to Sediment 

Sediment Range of Background 

Date Analytical Screening Value Concentrations Exceeds Exceeds 
Chemical Station ID Saml!lelD Collected Result Units Qualifier (SSV1 mll!~ (min, mg/Kg) (max, mg/Kg) ssv BCK 
Barium AS015B002 5015800201 10/27/1993 98.40000 mg/kg = 6.5 46.5 x 
Chromium, Total AS015B002 5015800201 10/27/1993 38.70000 mg/kg '"' 52.3 5.7 34.4 x 
Copper AS01SB002 S01SB00201 10/27/1993 443.00000 mg/kg J 18.7 2.2 70.9 x x 
Manganese AS015B002 S015B00201 10/27/1993 109.00000 mg/kg J 8.7 66.1 x 
Mercury AS01SB002 S015B00201 10/27/1993 14.80000 mg/kg J 0.13 0.12 0.3 x x 
Vanadium AS015B002 S01S800201 10/27/1993 55.00000 mg/kg .. 4.9 28.1 x 
Zinc AS01SB002 5015800201 10/27/1993 369.00000 mg/kg 124 4.5 168 x x 
Chromium, Total AS025B010 502SB01001 10/06/1993 36.00000 mg/kg = 52.3 5.7 34.4 x 
Nickel AS02SB010 S02SB01001 10I06/1993 19.00000 mg/kg = 15.9 3.2 15.4 x x 
Copper AS02SB018 5025801801 10l26/1993 100.00000 mg/kg = 18.7 2.2 70.9 x x 
Cadmium E054SB041 054SB04101 09/17/2002 2.85000 mg/kg .. 1 0.06 1.5 x x 
Lead E054S8041 0545804101 09/17/2002 673.00000 mg/kg J 30.2 1 400 x x 
Mercury E0545B041 0545804101 09/1712002 2.74000 mg/kg • 0.13 0.03 2.7 x x 
Zinc E0545B041 0545804101 09/17/2002 1050.00000 mg/kg • 124 1.9 855 x x 
Fluoranthene E054S8041 054SB04101 09/17/2002 0.54100 mg/kg 0.33 x 
Pllenanlllrene E054SB041 054SB04101 09/17/2002 0.34500 mg/kg J 0.33 x 
Pyrene E054SB041 0545804101 09/17/2002 0.57000 mg/kg J 0.33 x 
Antmony E054SB045 054SB04501 09/17/2002 10.90000 mg/kg J 12 0.5 7.4 x 
Beryllium E054SB045 054SB04501 09/17/2002 7A9000 mg/kg 0.13 1.6 x 
Cadmium E054SB045 054SB04501 09/17/2002 1.65000 mg/kg = 1 0.06 1.5 x x 
Lead E0545B045 0545804501 09/17/2002 643.00000 mg/kg J 30.2 1 400 x x 
Zinc E054SB045 054SB04501 09/17/2002 2990.00000 mg/kg .. 124 1.9 855 x x 
Lead E054SB049 054SB04901 09/16/2002 822.00000 mg/kg • 30.2 1 400 x x 
Fiuoranlhene E054SB058 0545805801 12/20/2002 0.38900 mg/kg = 0.33 x 
Pyrene E054SB058 054SB05801 12/20/2002 0.48600 mg/kg = 0.33 x 
Benzo(a)Pyrene E054SB059 0545805901 12/20l2002 0.33400 mg/kg = 0.33 0.598 x 
Benzo(b)Fluoranthene E054SB059 0545805901 12/20/2002 1.10000 mg/kg = 0.608 x 
Auoranlhene E054SB059 054SB05901 12/20/2002 0.49100 mg/kg 0.33 x 
Pyrene E054SB059 054SB05901 12/20/2002 0.74100 mg/kg 0.33 x 
Benzo(a)Anthracene E054SB061 054SB06101 01/23l2003 0.85000 mg/kg 0.33 0.818 x x 
Benzo(a)Pyrene E054SB061 0545806101 01/23/2003 0.85900 mg/kg = 0.33 0.598 x x • Benzo(b)Fluoranlhene E054SB061 054SB06101 01/23/2003 1.43000 mg/kg 0.608 x 
Ctvysene E054SB061 054SB06101 01/23/2003 0.90600 mg/kg • 0.33 0.62 x x 
Fluoranthene E054SB061 054SB06101 01/23/2003 1.52000 mg/kg 0.33 x 
Phenanlhrene E054SB061 0545806101 01/23/2003 1.14000 mg/kg = 0.33 x 
Pyrene E0545B061 0545806101 0112312003 1.65000 mg/kg 0.33 x 
Copper H009SB031 009$803101 09127/1993 660.00000 mg/kg = 18.7 0.94 126 x x 
Zinc H009SB031 009SB03101 09/27/1993 520.00000 mg/kg 124 5 431 x x 
Anlhracene H009SB031 0095803101 09/27/1993 0.43000 mg/kg J 0.33 x 
Benzo(a)Anlhracene H009SB031 0095803101 09/27/1993 1.50000 mg/kg J 0.33 0.816 x x 
Benzo{a)Pyrene H009S8031 0095B03101 09/27/1993 1.40000 mg/kg J 0.33 0.598 x x 
Benzo(b)Fluoranlhene H009SB031 0095803101 09/27/1993 2.10000 mg/kg J 0.606 x 
Benzo(k)Fluoranlhene H0095B031 009SB03101 09/27/1993 0.69000 mg/kg J 0.596 x 
Chrysene H009SB031 0095803101 09/27/1993 1.50000 mg/kg J 0.33 0.82 x x 
Fluoranlhene H009SB031 0095803101 09/27/1993 2.70000 mg/kg J 0.33 x 
lndeno(1,2,3-e,cl)pyrene H009SB031 0095B03101 09/27/1993 0.89000 mg/kg J 0.525 x 
Phenanthrene H009SB031 009SB03101 09/27/1993 1.70000 mg/kg J 0.33 x 
Pyrene H009SB031 0095B03101 09/27/1993 3.80000 mg/kg J 0.33 x 
BEQ H009SB031 0095B03101 09/27/1993 2047.40000 ug/kg - 1.304 x 
Barium H009SB061 0095806101 09/29/1993 79.00000 mg/kg • 3.6 72.8 x 
Copper H009SB061 0095806101 09/29/1993 570.00000 mg/kg 18.7 0.94 126 x x 
PCB-1260 (Arochlor 1260) H0095B061 0095806101 09/29/1993 0..23000 mg/kg J 0.033 x 
Oieldrin H009S8061 0095806101 09/29/1993 0.00480 mg/kg J 0.0033 x 
Thallium H121SB001 1215800101 08/26/1994 2.70000 mg/kg J 0.12 1.1 x 
Antimony H121SB002 1215800201 08/26/1994 3.10000 mg/kg J 12 1.1 2.2 x 
Barium H121SB002 121SB00201 08/26/1994 89.80000 mg/kg ,. 3.6 72.8 x 
Cadmkm H121SB002 1215800201 08/28/1994 1.70000 mg/kg 1 0.12 1.8 x x 
Copper H121SB002 121SB00201 08/26/1994 388.00000 mg/kg 18.7 0.94 126 x x 
Lead H1215B002 1215800201 08/26/1994 254.00000 mg/kg .. 30.2 1.8 172 x x 
Mercury H121SB002 1215800201 08/26/1994 4.60000 mg/kg 0.13 0.02 3.8 x x 
Nickel H121SB002 1215B00201 08/26/1994 164.00000 mg/kg = 15.9 0.63 91.8 x x 
Vanadium H121SB002 1215800201 08/26/1994 315.00000 mg/kg = 4.1 74.8 x 
Zinc H121SB002 1215800201 08/26/1994 900.00000 mg/kg = 124 5 431 x x 
PCB·1260(Arochlor1260) H121SB002 1215800201 08/26/1994 0.12000 mg/kg J 0.033 x 
Gamma-chlordane H121SB002 1215800201 08/26/1994 0.00400 mg/kg J 0.0017 x 
Antimony H121SB003 1215600301 08/26/1994 4.90000 mg/kg J 12 1. 1 2.2 x 
Beryllium H121SB003 1215800301 08/26/1994 1.70000 mg/kg = 0.04 1.4 x 
Cobatt H1215B003 1215600301 08/26/1994 10.90000 mg/kg 0.49 7.9 x (. Copper H121SB003 1215800301 08/26/1994 455.00000 mg/kg 18.7 0.94 126 x x 
Lead H121SB003 1215800301 08/26/1994 247.00000 mg/kg = 30.2 1.8 172 x x 
Nickel H1215B003 1215800301 08/2611994 113.00000 mg/kg = 15.9 0.83 91.8 x x 
Zinc H121SB003 121$800301 08/2811994 1250.00000 mg/kg = 124 5 431 x x 
PCB-1260 (Arochlor 1260) H121SB003 1215B00301 08/26/1994 0.11000 mg/kg 0.033 x 



TABLEA2 

• Summary of Exceecfances From Table 1 Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Row Runoff May Transport 
Surface Soil to Sediment 

Sediment Range of Background 

Date Analytical Screening Value Concentrations Exceeds Exceeda 
Chemical Station ID 5am9lelD Collected Result Units Qualifier !SSV1 ml!!K!!) {min, mg/Kg) (max, mg/Kg) ssv BCK 
Antimony H1215B004 1215600401 08/2611994 2.80000 mg/kg J 12 1.1 2.2 x 
Arsenic H1215B004 1215800401 08/26/1994 18.70000 mg/kg 7.24 0.64 18.4 x x 
Barium H121SB004 1215B00401 08/2611994 184.00000 mg/kg ., 3.6 72.6 x 
Beryl6um H1215B004 1215B00401 OB/26/1994 4.80000 mg/kg = 0.04 1.4 x 
Cobalt H121SB004 1215800401 OB/2611994 31.80000 mg/kg 0.49 7.9 x 
Copper H121SB004 121SB00401 08/26/1994 1360.00000 mg/kg 18.7 0.94 126 x x 
Lead H121SB004 121$800401 08/26/1994 814.00000 mg/kg = 30.2 1.8 172 x x 
Nickel H121SB004 121$600401 OB/26/1994 374.00000 mg/kg 15.9 0.63 91.8 x x 
Vanadium H121SB004 1216800401 08/2611994 78.30000 mg/kg 4.1 74.8 x 
Zinc H1215B004 121$800401 08/2611994 4470.00000 mg/kg = 124 5 431 x x 
PCB-1260 (Arochlor 1260) H1216B004 121SB00401 OB/26/1994 0.12000 mg/kg 0.033 x 
2·Melhytnaphthalene H121SB004 1215800401 OB/26/1994 D.47000 mg/kg 0.33 x 
Antimony H1215BOOS 1215B00501 OB/26/1994 7.30000 mg/kg J 12 1.1 2.2 x 
Cadmium H121SBOOS 1216800501 OB/26/1994 1.80000 mg/kg J 1 0.12 1.6 x x 
Copper H121SB005 1215B00501 06/26/1994 460.00000 mg/kg .. 18.7 0.94 126 x x 
ZR: H1215BOOS 121SB00501 08/2611994 689.00000 mg/kg = 124 5 431 x x 
Barium H121SB006 121SB00601 01/1611995 155.00000 mg/kg = 3.6 72.8 x 
Beryllium H121SB006 121SB00601 01/1611995 4.70000 mg/kg 0.04 1.4 x 
Cobalt H121SB006 1216800601 01/1611995 28.20000 mg/kg 0.49 7.9 x 
Copper H12158006 121$800601 0111611995 1690.00000 mg/kg = 18.7 0.94 126 x x 
Lead H121SB006 121$800601 01/1611995 837.00000 mg/kg 30.2 1.8 172 x x 
Nickel H121SB006 1215B00601 01/1611995 383.00000 mg/kg = 15.9 0.63 91.8 x x 
Selenium H121SB006 121$800601 01/1611995 3.20000 mg/kg J 0.28 2.6 x 
Vanadium H121SB006 121$800601 01/16/1995 93.80000 mg/kg 4.1 74.8 x 
Zinc H1215B006 121SB00601 01/1611995 4520.00000 mg/kg .. 124 5 431 x x 
PCB-1254(Arochlor1254) H121SB008 121$800601 01/16/1995 0.14000 mg/kg 0.033 x 
PCB·1260(Arochlor1260) H1215B006 121SB00601 01/1611995 0.13000 mg/kg 0.033 x 
Barium H1215B007 1215800701 01/13/1995 407.00000 mg/kg 3.6 72.8 x 
Beryl6um H121SB007 1215B00701 01/13/1995 14.60000 mg/kg 0.04 1.4 x 
Chromium, Total H12158007 1215800701 01/13/1995 210.00000 mg/kg 52.3 3.4 114 x x 

• Cobalt H121SB007 1216B00701 01/13/1995 97.20000 mg/kg = 0.49 7.9 x 
Copper H121SB007 1216B00701 01/13/1995 4060.00000 mg/kg = 18.7 0.94 126 x x 
Iron H1215B007 1216800701 01/13/1995 80800.00000 mg/kg 695 38800 x 
Lead H1215B007 1215B00701 01/13/1995 2770.00000 mg/kg = 30.2 1.8 172 x x 
Nickel H121SB007 1215B00701 01/13/1995 995.00000 mg/kg = 15.9 0.63 91.8 x x 
Vanadium H1215B007 1215800701 01/13/1995 470.00000 mg/kg = 4.1 74.8 x 
Zinc H121SB007 121$600701 01/13/1995 15100.00000 mg/kg = 124 5 431 x x 
PCB-1248(Arochlor1248) H1218B007 1215800701 01/13/1995 0.06600 mg/kg 0.033 x 
PCB-1254(Arochlor1254) H121SB007 121SB00701 01/13/1995 0.21000 mg/kg 0.033 x 
PCB-1260(Arochlor1260) H1215B007 1218800701 01/13/1995 0.27000 mg/kg 0.033 x 
Barium H1218B009 1215B00901 01/16/1995 114.00000 mg/kg 3.6 72.8 x 
BeryUlum H1218B009 1215B00901 01/16/1995 3.20000 mg/kg ,. 0.04 VI x 
Cobalt H1218B009 1215800901 01/1611995 19.50000 mg/kg = 0.49 7.9 x 
Copper H1218B009 1215B00901 01/1611995 984.00000 mg/kg 18.7 0.94 126 x x 
Lead H12188009 1215800901 01/16/1995 497.00000 mg/kg 30.2 1.8 172 x x 
Nickel H1218B009 1218800901 01/16/1995 217.00000 mg/kg = 15.9 0.63 91.8 x x 
Zinc H1218B009 1215800901 0111611995 3170.00000 mg/kg = 124 5 431 x x 
PCB-1248 (Arochlor 1248) H12188009 121$800901 01/16/1995 0.14000 mg/kg 0.033 x 
PCB-1254(Arochlor1254) H121SB009 1218800901 01/16/1995 0.24000 mg/kg 0.033 x 
PCB-1260 (Arochlor 1260) H1215B009 1218800901 01/16/1995 0.33000 mg/kg = 0.033 x 
Benzo(a)Anthracene H1215B009 1218800901 01/1611995 0.52000 mg/kg 0.33 0.618 x 
Benzo(a)Pyrene H121SB009 1215800901 01/1611995 0.54000 mg/kg = 0.33 0.598 x 
Benzo(b)Fluoranthene H1218B009 1215800901 01/16/1995 0.78000 mg/kg 0.608 x 
Chrysene H121SB009 1218800901 01/16/1995 0.56000 mg/kg 0.33 0.62 x 
Fiuoranthene H1215B009 121SB00901 01/16/1995 0.85000 mg/kg = 0.33 x 
Pyrene H1215B009 1215800901 01/1611995 0.75000 mg/kg 0.33 x 
Barium H121S8010 1215801001 01/16/1995 530.00000 mg/kg J 3.6 72.8 x 
Beryllium H12158010 121$801001 01/1611995 1.70000 mg/kg J 0.04 1.4 x 
Cobalt H121SB010 1215801001 01/16/1995 14.00000 mg/kg J 0.49 7.9 x 
Copper H121S8010 121$801001 0111611995 585.00000 mg/kg J 18.7 0.94 126 x x 
Lead H1215B010 1215801001 01/16/1995 420.00000 mg/kg J 30.2 1.8 172 x x 
Nickel H12188010 1215801001 01116/1995 164.00000 mg/kg J 15.9 0.63 91.8 x x 
Zinc Hi21S8010 1215801001 01/16/1995 1910.00000 mg/kg J 124 5 431 x x 
PCB-1248(Arochlor1248) H12158010 121SB01001 01/1611995 0.10000 mg/kg 0.033 x 
PCB-1254{Arochlor1254) H12188010 1215801001 01/16/1995 0.35000 mg/kg 0.033 x 
PCB·1260(Arochlor1260) 'H121SB010 121SB01001 01/16/1995 0.43000 mg/kg 0.033 x 
Benzo(a)An1hracene H12158010 121SB01001 01/16/1995 0.51000 mg/kg 0.33 0.616 x 
8enzo(a)Pyrene H1215B010 121SB01001 01/16/1995 0.62000 mg/kg 0.33 0.598 x x • Benzo(b)Fluoranthene H1218B010 121SB01001 01/16/1995 1.30000 mg/kg = 0.608 x 
Chrysene H1215B010 1215801001 01/16/1995 0.60000 mg/kg 0.33 0.62 x 
Fluoranthene H1218B010 1215801001 01/16/1995 0.73000 mg/kg 0.33 x 
Pyrene H1215B010 121SB01001 01/1611995 0.69000 mg/kg 0.33 x 
Barium H1215B011 1215801101 01/1611995 164.00000 mg/kg 3.6 72.8 x 



TABLEA2 
Summary of Exceedances From Table 1 Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow RunoH May Transport 
Surface Soil to Sediment 

i. 
Sediment Range of Background 

Date Analytical Screening Value Concentrations Exceeds Exceeds 
Chemical Station ID Sam(!lelD Collected Result Units Qualifier (SSV, mg!Kg2 (min, mg/Kg) (max, mg/Kg) ssv BCK 
Beryllium H121S8011 1215801101 01/16/1995 2.00000 mg/kg 0.04 1.4 x 
Cobalt H12188011 1218801101 01/16/1995 13.60000 mg/kg 0.49 7.9 x 
Copper H1218B011 1218801101 01/16/1995 762.00000 mg/kg 18.7 0.94 128 x x 
Lead H12188011 1215801101 01/16/1995 546.00000 mg/kg = 30.2 1.8 172 x x 
N'"ICkel H121SB011 1218801101 01/16/1995 154.00000 mg/kg 15.9 0.63 91.8 x x 
8Rver H1215B011 1215801101 01/16/1995 1.10000 mg/kg J 2 0.55 0.74 x 
Vanadium H12158011 1215801101 01/16/1995 119.00000 mg/kg 4.1 74.6 x 
Zinc H1218B011 1215801101 01/16/1995 2110.00000 mg/kg " 124 5 431 x x 
PCB-1248 (Arochlor 1248) H1215B011 1215801101 01/16/1995 0.16000 mg/kg = 0.033 x 
PCB-1254(Arochtor1254) H1215B011 1215801101 01/1611995 0.32000 mg/kg .. 0.033 x 
PCB·1260 (Arochlor 1260) H1215B011 1215801101 01/1611995 0.54000 mg/kg 0.033 x 
Anthracene H1215B011 1215801101 01/1611995 0.61000 mg/kg 0.33 x 
Benzo(a)Anthracene H12188011 1215801101 01/1611995 1.!KJ!IOO mg/kg 0.33 0.616 x x 
Benzo(a)Pyrene H12188011 1215801101 01/1611995 1.70000 mg/kg 0.33 0.596 x x 
Benzo(b)Fluolllnlhene H1218B011 1215801101 01/1611995 2.70000 mg/kg - 0.606 x 
Benzo(k)Fluoranthene H12158011 1215801101 01/16/1995 0.79000 mg/kg J 0.596 x 
Chlysene H12158011 1215801101 01/1611995 2.00000 mg/kg 0.33 0.62 x x 
Fluoranlhene H12158011 1218801101 01/1611995 3.90000 mg/kg = 0.33 x 
lndeno(1,2,3-c,d)pyrene H12188011 1215801101 01/1611995 0.75000 mg/kg .. 0.525 x 
Phenanlhrene H12188011 1218801101 01/1611995 2.20000 mg/kg • 0.33 x 
Pyrene H12188011 1215801101 01/1611995 3.40000 mg/kg 0.33 x 
SEQ H1215B011 1215801101 01/16/1995 2524.90000 ug/kg = 1.304 x Copper H1215B013 1215801301 03/22/1995 239.00000 mg/kg J 18.7 0.94 126 x x 
Zinc H1215B013 1215801301 03/22/1995 536.00000 mg/kg J 124 5 431 x x 
Acenaphthylene H1215B013 1215801301 03/22/1995 0.59000 mg/kg .. 0.33 x 
Anthracene H1215B013 1215801301 03/22/1995 0.42000 mg/kg = 0.33 x 
Benzo(a)Anlhracene H12158013 1215801301 0312211995 1.60000 mg/kg 0.33 0.616 x x 
Benzo(a)Pyrene H1215B013 1215801301 03/22/1995 1.40000 mg/kg 0.33 0.598 x x 
Benzo(b)Fluoranthene H1215B013 1218801301 03/22/1995 2.00000 mg/kg = 0.606 x 
Benzo(k)Fluoranthene H12188013 1218801301 03/22/1995 2.20000 mg/kg J 0.596 x • Chlysene H12188013 1218801301 03/22/1995 1.70000 mg/kg 0.33 0.62 x x 
Fluoranthene H12158013 1215801301 03/22/1995 1.50000 mg/kg = 0.33 x 
lndeno(1,2,3-c,d)pyrene H12188013 1218801301 03/22/1995 0.53000 mg/kg 0.525 x 
Phenanlhrene H12158013 1215801301 03/22/1995 0.44000 mg/kg 0.33 x 
Pyrene H1215B013 1218801301 03/22/1995 2.30000 mg/kg = 0.33 x 
BEQ H12158013 1215801301 03/22/1995 2106.70000 ug/kg = 1.304 x 
Barium H12188014 1215801401 03/22/1995 142.00000 mg/kg 3.6 72.8 x 
Beryllium H12188014 121$801401 03/22/1995 4.10000 mg/kg 0.04 1.4 x 
Cadmium H12158014 1215801401 03/22/1995 2.50000 mg/kg J 0.12 1.6 x x 
Cobalt H121S8014 1218801401 03/22/1995 22.40000 mg/kg 0.49 7.9 x 
Copper H1215B014 121$801401 03/22/1995 883.00000 mg/kg J 18.7 0.94 128 x x 
Iron H121S8014 121$801401 03/22/1995 67500.00000 mg/kg J 695 38800 x 
Lead H121SB014 121$801401 03/22/1995 549.00000 mg/kg 30.2 1.8 172 x x 
Nickal H121SB014 1215801401 03/22/1995 259.00000 mg/kg J 15.9 0.63 91.8 x x 
Sliver H121S8014 121$801401 03/22/1995 1.20000 mg/kg J 2 0.55 0.74 x 
Vanadium H121S8014 1215801401 03/22/1995 93.90000 mg/kg = 4.1 74.8 x 
Zinc H1215B014 121SB01401 03/22/1995 384D.OOOOO mg/kg 124 5 431 x x 
PCB-1260 (Arochlor 1260) H121SB014 1215801401 03/22/1995 0.11000 mg/kg = 0.033 x 
Cobalt H12158015 1215801501 03/22/1995 11.80000 mg/kg = 0.49 7.9 x 
Copper H121S8015 121$801501 03/22/1995 734.00000 mg/kg J 18.7 0.94 128 x x 
Lead H1215B015 1215801501 03/22/1995 344.00000 mg/kg = 30.2 1.8 172 x x 
Nickel H12158015 1215801501 03/22/1995 127.00000 mg/kg J 15.9 0.63 91.8 x x 
Zinc H12158015 1215801501 0312211995 1600.00000 mg/kg 124 5 431 x x 
PCB-1260 (Arochlor 1260) H12158015 1215801501 0312211995 0.12000 mg/kg 0.033 x 
Fluoranlhene H12158015 121$801501 03/22/1995 0.60000 mg/kg 0.33 x 
Phenanlhrene H12158015 1215801501 03/22/1995 0.44000 mg/kg = 0.33 x 
Pyrene H12158015 1215801501 03/22/1995 0.57000 mg/kg = 0.33 x 
Barium H121S8016 1215801601 03/2211995 110.00000 mg/kg .. 3.6 72.B x 
Beryllium H12158016 1215801601 03/22/1995 4.80000 mg/kg 0.04 1.4 x 
Cadmium H1215B016 1215801601 03/22/1995 1.70000 mg/kg J 0.12 1.6 x x 
Cobalt H12158016 1215801601 0312211995 19.90000 mg/kg 0.49 7.9 x 
Copper H12158016 121$801601 0312211995 1090.00000 mg/kg J 18.7 0.94 126 x x 
Iron H12158016 121$801601 0312211995 57300.00000 mg/kg J 695 38600 x 
Lead H12158016 1215801601 0312211995 871.00000 mg/kg 30.2 1.8 172 x x 
Nickel H12158016 1215801601 03/2211995 240.00000 mg/kg J 15.9 0.63 91.8 x x 
Silver H12158016 121$801601 03/2211995 1.00000 mg/kg J 2 0.55 0.74 x 
Zinc H1215B016 1215801601 0312211995 3180.00000 mg/kg .. 124 5 431 x x 
PCB-1254(Arochlor1254) H1215B016 1215801601 03/2211995 4.30000 mg/kg 0.033 x (. PCB-1260 (Arochlor 1280). H12158016 1215801601 03/2211995 1.10000 mg/kg 0.033 x 
Benzo(a)Anthracene H121S8016 1215801601 0312211995 0.57000 mg/kg J 0.33 0.616 x 
Benzo(a)Pyrene H12158016 1215601601 0312211995 0.62000 mg/kg = 0.33 0.598 x x 
Benzo(b)Fluoranthene H12158016 1215801601 0312211995 1.00000 mg/kg 0.608 x 
Chrysene H121S8016 1218601601 03/2211995 0.63000 mg/kg 0.33 0.62 x x 



• TABLEA2 
Summary of Exceedances From Table 1 Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Row Runoff May Transport 
Surface Soil to Sediment 

Sediment Range of Background 

Date Analytical Screening Value Concentrations Exceeds Exceeds 
Chemical Station ID 5amplelD Collected Result Units Quallfler (SSV1 ml!!~ (min, mg/Kg) (max, mg/Kg) ssv BCK 
Fluoranthene H121SB016 1215601601 03122/1995 1.10000 mg/kg 0.33 x 
Phenanthrene H1215B016 1215601601 03.122/1995 0.44000 mglkg J 0.33 x 
Pyrene H12158016 1215601601 03122/1995 1.10000 mg/kg = 0.33 x 
PCB-1260 {Arochlor 1260) H12156017 1215601701 03/22/1995 0.17000 mg/kg 0.033 x 
Antimony H1965B003 196SB00301 0910111999 2.80000 mg/kg J 12 1.1 2.2 x 
Copper H1965B003 196SB00301 09/0111999 154.00000 mg/kg 18.7 0.94 128 x x 
Nickel H1965B003 1985600301 0910111999 102.00000 mg/kg 15.9 0.83 91.8 x x 
PC6·1254 (Arochlor 1254) H1965B003 1965600301 09/0111999 0.09300 mg/kg 0.033 x 
PC6-1260 {Arochlor 1280) H1965B003 1965600301 09/01/1999 0.05300 mg/kg 0.033 x 
Gamma-chlordane H1985B003 1965600301 09/0111999 0.00660 mg/kg J 0.0017 x 
Antimony H1965B004 1965600401 09/0111999 46.30000 mglkg J 12 1.1 2.2 x x 
Barium H196SB004 198$600401 09/0111999 139.00000 mglkg "' 3.8 72.8 x 
Cadmium H1965B004 1985600401 09/01/1999 2.50000 mg/kg J 0.12 1.6 x x 
Cobalt H1965B004 1985600401 09/01/1999 10.00000 mglkg • 0.49 7.9 x 
Copper H196SB004 1965600401 09/0111999 641.00000 mg/kg " 18.7 0.94 128 x x 
Lead H196SB004 1965600401 09/01/1999 734.00000 mg/kg • 30.2 1.8 172 x x 
Silver H196SB004 1985600401 09/01/1999 1.90000 mg/kg = 2 0.55 0.74 x 
Zinc H1965B004 1965600401 09/01/1999 1040.00000 mgtkg = 124 5 431 x x 
PCB-1254 {Arochlor 1254) H196SB004 196SB00401 09/0111999 0.26000 mg/kg J 0.033 x 
PCB-1260(Arochlor1260) H196SB004 1965600401 09/0111999 0.15000 mg/kg J 0.033 x 
Alpha-chlordane H1965B004 1985600401 09/0111999 0.02800 mglkg J 0.0017 x 
Gamma-chlordane H1965B004 1965600401 09/0111999 0.03400 mglkg 0.0017 x 
Antimony H1985BOOS 1985600501 09/01/1999 8.60000 mg/kg J 12 1.1 2.2 x 
Copper H198S6005 1965600501 09/0111999 270.00000 mglkg 18.7 0.94 128 x x 
Vanadium H196SB005 1965600501 09/01/1999 137.00000 mglkg 4.1 74.8 x 
PCB-1254 (Arochlor 1254) H196S6005 1965600501 09/0111999 0.10000 mglkg J 0.033 x 
PC6·1260(Arochlor1260) H19656005 1965600501 09/01/1999 0.09700 mg/kg J 0.033 x 
Gamma-chlordane H198S6005 1985600501 09/01/1999 0.00500 mglkg J 0.0017 x 
6enzo(a)Anthracene H198S8005 1965800501 09/01/1999 0.38000 mg/kg = 0.33 0.616 x 
Benzo(b)Fluoranthene H196S8005 1965800501 09/01/1999 0.64000 mg/kg 0.608 x 

• Chrysene H196SB005 1965600501 09/01/1999 0.91000 mg/kg = 0.33 0.62 x x 
Fluoranlhene H198SB005 196SBOOS01 09/01/1999 2.00000 mglkg = 0.33 x 
Phenanlhrene H19656005 1965800501 09/01/1999 0.66000 mg/kg = 0.33 x 
Pyrene H1965B005 1965600501 09/01/1999 1.40000 mg/kg 0.33 x 
Copper H196SB006 1965800601 09/01/1999 226.00000 mglkg • 18.7 0.94 128 x x 
PCB-1254(Arochlor1254) H1965B006 1965600601 09/01/1999 0.12000 mg/kg J 0.033 x 
PCB-1260 (Arochlor 1260) H196SB006 1965800601 09/01/1999 0.12000 mg/kg J 0.033 x 
Benzo(a)Anlhracene H19658006 1985800601 09/0111999 1.00000 mg/kg = 0.33 0.616 x x 
Benzo(a)Pyrene H19656006 1965600601 09/01/1999 0.73000 mg/kg = 0.33 0.598 x x 
Benzo{b)Fluoranlhene H196SB006 1965800601 09/01/1999 1.40000 mglkg 0.608 x 
Benzo(k)Fluoranlhene H196SB006 196$800601 09/01/1999 0.61000 mglkg 0.598 x 
Chrysene H196SB006 1965600601 09/01/1999 1.60000 mg/kg 0.33 0.62 x x 
Fluoranlhene H196SB006 1965800601 09/01/1999 1.90000 mglkg = 0.33 x 
Phenanlhrene H1965B006 1965800601 09/01/1999 0.40000 mg/kg 0.33 x 
Pyrene H19658006 1965800601 09/01/1999 1.70000 mg/kg " 0.33 x 
Copper H196SB007 196$600701 09f02/1999 151.00000 mg/kg = 18.7 0.94 126 x x 
PCB-1254 (Arochlor 1254) H196SB007 196$600701 09/02/1999 0.13000 mglkg = 0.033 x 
PCB-1280(Arochlor1260) H19658007 1965800701 09/02/1999 0.13000 mg/kg " 0.033 x 
Antimony H196SBOOB 196SB00801 09/02/1999 8.30000 mg/kg J 12 1.1 2.2 x 
Cobalt H19658008 196$800801 09/02/1999 8.90000 mg/kg J 0.49 7.9 x 
Copper H196SBOOB 198SBOOB01 09l02/1999 127.00000 mglkg = 18.7 0.94 126 x x 
Lead H19858008 1985B00801 09/0211999 181.00000 mglkg J 30.2 1.8 172 x x 
PCB-1254 (Arochlor 1254) H196SB006 1965600801 09/02/1999 0.12000 mg/kg J 0.033 x 
PCB-1260(Arochlor1260) H196SB008 1965800801 09/02/1999 0.08700 mglkg J 0.033 x 
Gamma·chlordane H196SBOOB 1965600801 09/02/1999 0.00380 mglkg J 0.0017 x 
Fluoranthene H196SBOOB 196SB00801 09/02/1999 0.57000 mglkg 0.33 x 
Pyrene H1965B008 1965800801 09f02/1999 0.53000 mgtkg .. 0.33 x 
PCB-1254(Arochlor1254) H19658009 1965800901 09/02/1999 0.15000 mg/kg J 0.033 x 
PCB-1280 {Arochlor 1260) H196S6009 1965600901 09/02/1999 0.08900 mglkg J 0.033 x 
Gamma-chlordane H19656009 1965800901 09/02/1999 0.00410 mg/kg J 0.0017 x 
PCB-1260 {Arochlor 1260) H196S6010 1965601001 09/02/1999 0.04000 mg/kg 0.033 x 
Gamma-chlordane H19656010 196SB01001 09102/1999 0.00610 mglkg J 0.0017 x 
PCB-1254(Arochlor1254) H196S6011 196SB01101 09102/1999 0.11000 mglkg .. 0.033 x 
PCB-1260(Arochlor1260j H1965B011 1965601101 09/02/1999 0.05900 mglkg 0.033 x 
Oieldrin H1965B011 1965601101 09102/1999 0.00370 mglkg J 0.0033 x 
Gamma-chlordane H1965B011 1965801101 09/02/1999 0.00320 mg/kg J 0.0017 x 
Anti'nony H196SB012 1965801201 09/02/1999 2.30000 mglkg J 12 1.1 2.2 x 

• PCB-1260(Arochlor1260) H1965B012 1965601201 09102/1999 0.05500 mg/kg 0.033 x 
Gamma-chlordane H196S8012 1965601201 09/02/1999 0.00320 mg/kg J 0.0017 x 
Antimony H19656013 196$601301 09/02/1999 7.60000 mg/kg J 12 1.1 2.2 x 
PC6-1260 (Arochlor 1260) H19656013 1965601301 09/02/1999 0.15000 mg/kg J 0.033 x 
Gamma-chlordane H196S6013 1965801301 09/02/1999 0.00450 mg/kg 0.0017 x 
PC6· 1260 (Arochlor 1260) H19656014 1965801401 09102/1999 0.08800 mg/kg .. 0.033 x 



TABLEA2 '·· Summary of Exceedances From Table 1 Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport 
Surface Soil to Sediment 

Sediment Range of Background 

Date Analytical Screening Value Concentrations Exceeds Exceeds 
Chemical Station ID Saml!lelD Collected Result Units Qualifier ,ssv1 mg/Kg) (min, mg/Kg) (max, mg/Kg) ssv BCK 
PCB-1260 (Arochlor 1260) H196S6015 196$801501 09/02/1999 0.05400 mg/kg 0.033 x 
Gamma-chlordane H196SB015 1965601501 09/02/1999 0.00550 mg/kg J 0.0017 x 
PCB-1260 (Arochlor 1260) H196SB017 1965801701 09/03/1999 0.12000 mg/kg 0.033 x 
Gamma-c:hlordane H196S6017 1965801701 09/03f1999 0.01300 mg/kg J 0.0017 x 
PCB-1260 (Arochlor 1260) HGDHSB075 GDHS807501 10/21/1994 0.12500 mg/kg 0.033 x 
PCB-1260 (Arochlor 1260) HGDHSB089 GDHSB08901 1113()(1994 0.10000 mg/kg 0.033 x 
Alpha-chlordane 1177$8003 1778800301 06/07/1996 0.00250 mg/kg J 0.0017 x 
Gamma-chlordane 1177$8003 1778800301 06/07/1996 0.00780 mg/kg = 0.0017 x 
Benzo(a)Anthracene 1177SB010 1778601001 04/03/1998 0.91000 mg/kg 0.33 0.616 x x 
Benzo(a)Pyrene 1177$6010 177$801001 04/03'1996 1.00000 mg/kg = 0.33 0.598 x x 
Benzo(b)Fluoranthene 1177SB010 177$801001 04/03/1998 1.00000 mg/kg 0.808 x 
Benzo(k)~ 1177SB010 177SB01001 04/03f1998 1.10000 mg/kg = 0.596 x 
Chrysene 1177SB010 1778601001 04/03/1998 1.00000 mg/kg 0.33 0.62 x x 
Ruoranthene 1177SB010 177$601001 04/03'1998 1.40000 mg/kg J 0.33 x 
lndeno(1,2,3-c,d)pyrene 117788010 177S801001 04/03/1998 0.71000 mg/kg " 0.525 x 
Phe~ 1177$8010 177$801001 04/03/1998 0.79000 mg/kg "' 0.33 x 
Pyrene 1177$8010 177$801001 04/03/1998 1.70000 mg/kg = 0.33 x 
BEQ 1177$6010 177$801001 04/03/1998 1459.00000 uglkg - 1.304 x 
Arsenic 1690$8002 690$800201 1211411994 26.30000 mg/kg • 7.24 0.46 19.7 x x 
Chromkm, Total 1690SB005 690SB00501 1211611994 132.00000 mg/kg • 52.3 7.5 53.7 x x 
PCB-1260 (Arochlor 1260) 1690SB005 690$800501 1211611994 0.03900 mg/kg J 0.033 x 
PCB-1260 (Arochlor 1260) 1690SB007 690$800701 1211611994 0.05800 mg/kg 0.033 x 
Anthracene 1890SB007 690$800701 1211611994 0.34000 mg/kg J 0.33 x 
Benzo(a)Anthracene 1690$8007 690$800701 1211611994 o.&9000 mg/kg = 0.33 0.618 x x 
Benzo(a)Pyrene 1690SB007 690$800701 1211611994 0.57000 mg/kg .. 0.33 0.598 x 
Benzo(b)Fluoranthene 1890SB007 690SB00701 1211611994 0.69000 mg/kg " 0.608 x 
Chrysene 1690SB007 690$800701 1211611994 0.65000 mg/kg 0.33 0.62 x x 
Ruoranthene 1690$8007 690$800701 1211611994 1.50000 mg/kg 0.33 x 
Phenantlvene 1690SB007 690$800701 1211611994 1.30000 mg/kg • 0.33 x 
Pyrene 1690SB007 690$800701 1211611994 1.20000 mg/kg 0.33 x (. Gamma-chlordane 1690SBOOB 690$800601 1211611994 0.00400 mg/kg J 0.0017 x 
Chromium, Total 1690SB009 690$800901 1211611994 66.20000 mg/kg ,. 52.3 7.5 53.7 x x 
Mercury 1690$8010 690SB01001 1211611994 0.55000 mg/kg 0.13 0.13 0.47 x x 
N'ICkel 1690$8010 6908801001 1211611994 62.30000 mg/kg = 15.9 1.5 18.1 x x 
Zinc 1690SB010 690SB01001 1211611994 252.00000 mg/kg • 124 5.9 150 x x 
PCB-1260 (Arochlor 1260) 1690SB010 690$801001 1211611994 0.09500 mg/kg = 0.033 x 
Chrys- 1690$8010 690SB01001 1211611994 0.53000 mg/kg = 0.33 0.62 x 
T11 (Sn) 1690$6011 690S601101C 02/08/1995 10.30000 mg/kg J 0.98 7.5 x 
Chrornhm, Total 1690$8013 690$601301 a 02/08/1995 55.90000 mg/kg J 52.3 7.5 53.7 x x 
Selenilm 1690SB014 690SB01401 a 02/0B/1995 1.20000 mg/kg J 0.5 1.1 x 
Chromkm, Total 169088016 690SB01601a 02/09/1995 131.00000 mg/kg J 52.3 7.5 53.7 x x 
PCB-1260 (Arochlor 1260) 1690SB016 690S801601 a 02/09/1995 0.09500 mg/kg = 0.033 x 
SelenUn 169088017 690SB01701b 02/09/1995 1.60000 mg/kg J 0.5 1.1 x 
Selenkm 1690SB018 690SB01801 a 02/09/1995 1.30000 mg/kg J 0.5 1.1 x 
Endrln l690SB018 690SB01801a 02/09/1995 O.D0560 mg/kg J 0.0033 x 
Benzo(a)Anlhracene 1690SB018 690S801801a 02/09/1995 1.50000 mg/kg 0.33 0.616 x x 
Benzo(a)Pyrene 1690SB018 690SB01801a 02/09/1995 1.20000 mg/kg 0.33 0.598 x x 
Benzo(b)Fluoranlhene 1690SB018 6905801801 a 02/09/1995 2.40000 mg/kg J 0.608 x 
Benzo(k)Fluoranlhene 1690SB018 6908801801a 02/09/1995 2.60000 mg/kg J 0.596 x 
~ 1690SB018 690SB01801a 02/09/1995 1.60000 mg/kg ,. 0.33 0.62 x x 
Fluoranthene 1690$6018 6908601801a 02/09/1995 2.60000 mg/kg ,. 0.33 x 
Phenanthrene 1690$8018 6908801801a 02/09/1995 0.95000 mg/kg "' 0.33 x 
Pyrene 169058018 690S801801a 02/09/1995 2.20000 mg/kg = 0.33 x 
sea 1690SB018 690S801801a 02/09/1995 1788.60000 uglkg 1.304 x 
Barium 1690SB019 690$801901 a 02/09/1995 203.00000 mg/kg J 7.8 43.4 x 
Nickel 169088019 6908B01901a 02/09/1995 19.30000 mg/kg J 15.9 1.5 18.1 x x 
Tin (Sn) 1690$8019 6905801901 a 02/09/1995 10.40000 mg/kg J 0.98 7.5 x 
Zinc 169088019 690SB01901 a 02/09/1995 162.00000 mg/kg J 124 5.9 150 x x 
PCB-1260(Arochlor1260) 1690$8019 6905801901 a 02/09/1995 0.08700 mg/kg 0.033 x 
Selenium 1690SB020 6905802001 a 02/09/1995 1.20000 mg/kg J 0.5 1.1 x 
Cadmium 169088021 6908B02101b 02/09/1995 1.00000 mg/kg • 1 0.13 0.61 x 
PCB-1260 (Arochlor 1260) 169088021 690$802101 b 02/09/1995 0.17000 mg/kg 0.033 x 
Chlordane . 1690$8022 690SB02201b 02113/1995 0.00760 mg/kg 0.0017 x 
Berylfn.m 1690$8026 6908B02601a 02113/1995 1.00000 mg/kg J 0.34 0.95 x 
Chromium, Total 169058026 690SB02601 a 0211311995 57.60000 mg/kg 52.3 7.5 53.7 x x 
Arsenic 169088029 690SB02901a 0211311995 28.70000 mg/kg J 7.24 0.46 19.7 x x 
2-Methylnaphthalene 169088031 690$803101 06/20l1995 0.69000 mg/kg J 0.33 x 
Benzo(a)Anthracene 169058031 6908803101 06/20/1995 0.69000 mg/kg 0.33 0.616 x x <• Benzo(a)Pyrene 169088031 6908803101 06/2Q/1995 0.53000 mg/kg J 0.33 0.598 x 
Benzo(b)Fluoranthene 169088031 690$803101 06/20l1995 1.30000 mg/kg J 0.608 x 
Benzo(k)Fluoranthene 169088031 69DSB03101 06/20l1995 1.40000 mg/kg J 0.596 x 
Chrysene 169088031 690SB03101 06/20/1995 0.76000 mg/kg = 0.33 0.62 x x 
Fluoranthene 169088031 6905803101 06/20/1995 1.70000 mg/kg 0.33 x 



TABLEA2 

• Summary of Exceedances From Table 1 Chemicals Detected in Surface Soil Samples Near Water Bodies Where Sheet Flow Runoff May Transport 
Surface Soil to Sediment 

Sediment Range of Background 

Date Analytical Screening Value Concentrations Exceeds Exceeds 
Chemlcal Station ID Samele ID Collected Result Units Qualifier issv. mi!KD} (min, mg/Kg) (max, mg/Kg) ssv BCK 

Naphthalene 169058031 690$803101 06/20/1995 0.54000 mg/kg J 0.33 x 
Phenanthrene 169058031 6905803101 06/20/1995 0.92000 mg/kg 0.33 x 
Pyrene 169058031 6905803101 06/20/1995 1.00000 mg/kg 0.33 x 
8enzo(a)Anthracena 169058032 6905803201 Ol!l2Cl/1995 0.36000 mg/kg J 0.33 0.616 x 
8enzo(b)Fluoranthene 169058032 6905803201 Ol!l2Cl/1995 0.62000 mg/kg J 0.608 x 
8enzo(k)Fluoranlhene 169058032 6905803201 06/20/1995 0.66000 mg/kg J 0.596 x 
Chrysene 169058032 6905803201 06/20/1995 0.39000 mg/kg J 0.33 0.62 x 
Fluoranthene 169058032 690$803201 06.l20/1995 0.55000 mg/kg J 0.33 x 
Pyrene 1690$8032 6905803201 06l20/1995 0.58000 mg/kg J 0.33 x 
Cadmium 1690$6034 6905803401 04/()611998 0.70000 mg/kg ,. 1 0.13 0.61 x 
Chromium, Total 169058034 8905803401 04/06/1998 58.70000 mg/kg = 52.3 7.5 53.7 x x 
Nickel 169058034 6905803401 04/()6,/1998 41.10000 mg/kg 15.9 1.5 18.1 x x 
Tin(Sn) 169058034 690$803401 04/06/1998 14.60000 mg/kg " 0.98 7.5 x 
Zlllc 1690$8034 6905803401 04/()611998 152.00000 mg/kg J 124 5.9 150 x x 
Cadmium 169058035 6905803501 04/06/1998 0.94000 mg/kg = 1 0.13 0.61 x 
N"ICket 169058035 6905803501 04/06/1998 41.70000 mg/kg = 15.9 1.5 18.1 x x 
Selenium 1690$8035 6905803501 04/06/1998 1.20000 mg/kg J 0.5 1.1 x 
Zinc 1690$8035 6905803501 04/06/1998 319.00000 mg/kg J 124 5.9 150 x x 
Manganese 169058036 6905803801 04/02/t998 461.00000 mg/kg J 15.1 426 x 
Barium 1690$8042 6905804201 04/06/1998 43.70000 mg/kg " 7.8 43.4 x 
Mercury 169058042 8905804201 04/06/1998 0.67000 mg/kg 0.13 0.13 0.47 x x 
N"ickel 169058942 6905804201 04/06/1998 20.70000 mg/kg 15.9 1.5 18.1 x x 
Tin(5n) 1690$8042 6905804201 04/06/1998 11AOOOO mg/kg 0.98 7.5 x 
Zinc 1690$8042 690SB04201 04/06/1998 184.00000 mg/kg J 124 5.9 150 x x 
Fluoranlhene 1690$8042 6905804201 04/06/1998 0.37000 mg/kg J 0.33 x 
Aluminum IDMASB001 DMASB00101 03/1611995 30400.00000 mg/kg J 3470 27400 x 
Berylfrum IDMAS8001 OMASB00101 03/1611995 1.20000 mg/kg J 0.34 0.95 x 
Cadmium IDMASB001 DMASB00101 03/1611995 0.97000 mg/kg 1 0.13 0.61 x 
Chromium, Total IDMASB001 Drv'.AS800101 03/16/1995 59.50000 mg/kg J 52.3 7.5 53.7 x x 
Cobalt IDMASB001 OMASB00101 03/1611995 6.90000 mg/kg J 0.64 5.8 x 

• Iron IDMAS8001 DMASB00101 03/16/1995 31500.00000 mg/kg J 1730 22700 x 
Selenium IDMASB001 OMAS800101 03/1611995 1.90000 mg/kg J 0.5 1.1 x 
Vanadium IDMA5B001 DMASB00101 03/1611995 67.10000 mg/kg J 8.5 53.3 x 
PC8-1260(Arochlor1260) IDMAS8001 DMASB00101 03/1611995 0.06000 mglkg 0.033 x 
Endrln IGDl5B006 GOl5800601 02!1611995 0.00390 mg/kg J 0.0033 x 
Chlordane IGDl5B007 GDl5B00701 02!16/1995 0.00220 mg/kg J 0.0017 x 
Endrin Aldehyde IGDl5B007 GDl5800701 02!16/1995 0.00390 mg/kg 0.0033 x 
Chlordane IRTC5B006 RTCSB00601 05/26/1995 0.13000 mg/kg = 0.0017 x 
Chlordane IRTC5B009 RTC5B00901 05/26/1995 0.04000 mg/kg J 0.0017 x 
PCB-1260 (Arochlor 1260) IRTC5B010 RTC5801001 05/26/1995 0.19000 mg/kg J 0.033 x 
Chlordane IRTCSB010 RTC5801001 05/26/1995 0.88000 mg/kg J 0.0017 x 
Endrin IRTC5B010 RTC5B01001 05/26/1995 0.00510 mg/kg J 0.0033 x 
Endrin Aldehyde IRTC58010 RTC5B01001 05/26/1995 0.00520 m1!!5! J 0.0033 x 
Bold values exceed the 55V (and range of background concentrations for metals and cPAHs). 
Non-bold indicates an exceedance of background only • 

• 
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TECHNICAL MEMORANDUM CH2M HILL 

Proposed Approach for Addressing Dioxin (TEQ) in 
Soils at the CNC Sites 
PREPARED FOR: 

PREPARED BY: 

COPIES: 

DATE: 

Introduction 

CNCBCT 

Vijaya Mylavarapu/CH2M HILL 

Dean Williamson/CH2M HILL 

March 6, 2002 

For all sites at which dioxins in soil have been reviewed so far by CH2M Jones, soil TEQ 
results have been below the EPA policy-based target cleanup level ("action level") of 1 
ug/kg for unrestricted land use. During review of several RFI report addenda, DHEC has 
suggested that although DHEC does not expect to require active remediation at sites with 
dioxins in soil below the 1 ppb EPA action level, DHEC would like CH2M Jones to conduct 
a risk assessment for dioxins at sites where dioxins are detected above residential RBCs 
(typically a value below background concentrations). 

CH2M Jones has responded that because the ultimate outcome for the remedial decision 
will not change based on the risk assessment and because of the large number of sites 
involved, a more efficient method for addressing dioxins in soil other than a large number 
of risk assessments would be of benefit to the BCT members. This issue was discussed at the 
February 2002 BCT meeting and it was agreed that CH2M Jones would review and 
summarize basewide TEQ values for comparison purposes and would propose a pathway 
forward for this issue. 

In addition, Tony Hunt also recalled that the CNC BCT had previously reached some 
agreements on this same issue and indicated that he would forward any materials related to 
these decisions to the team. 

Summary of Previous CNC BCT Agreements on Addressing TEQs 
The past agency review discussions on TEQs were recently forwarded by Tony Hunt to the 
BCT members. The following conclusions were drawn from review of this material. 

• Ted Simon/EPA did an analysis of Zone H TEQ data in 1995, developed an exposure 
scenario pertinent to Zone H sites, and recommended use of the EPA' s exposure limit 
value of 1 ug/kg (ppb) as the target for Zone H sites. For sites with TEQs below 1 ppb, 
he concluded that no action is needed due to lack of excessive human health risks. 

• DHEC in 1998 concluded that conducting site-by-site risk assessments for dioxins was 
not necessary, as part of the review of the Zone C RFI report. DHEC recommended that 
a qualitative discussion related to TEQs be included for the Zone C RFI report, as none 
of the soil concentrations exceeded 1 ppb level. 
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PROPOSED APPROACH FOR ADDRESSING DIOXIN (TEQ) IN SOILS AT THE CNC SITES 

Based on these previous BCT conclusions and agreements for Zone C, it is not necessary to 
conduct site-by-site risk assessments for TEQs, if TEQ concentrations in soil are below 1 
ppb. A qualitative discussion of TEQs should be apropriate where soil TEQs are less than 1 
ppb. If TEQs are above 1 ppb, a risk assessment may be necessary. 

Summary of Zone and Basewide TEQ Values in Soil 
Attached Tables 1 to 3 present the data summaries for the TEQ levels within different zones 
of CNC for both surface and subsurface soils. These data include all site and background 
(grid) soil samples . Inspection of these tables indicates that no TEQ results for any soil 
samples within the CNC exceeded 1 ppb concentration. 

Based on the previous discussions and data presented in these tables, CH2M Jones proposes 
to use the approach advocated for the Zone C RFI report and include a qualitative 
discussion of the TEQs for sites with TEQ data. 
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PROPOSED APPROACH FOR ADDRESSING DIOXIN (TEQ) IN SOILS AT THE CNC SITES 

Table 1: TCDD Equivalent Concentrations in Surface Soil by Zone at CNC 

Surface Soil . 

Zone Units Samples Detects Average 
(detects+non 

detects 

Average Detect Minimum Maximum 

: ng/kg 3 3 3.3 3.3 0.56 B 
c 
D 

E 

F 

---- --------------------- - ................................. ~""-.. ·- ...... """"°'' -· ....... -·cc~·· 

· ng/kg 19 19 
8.4 
65 

3.4 
46 

12 

ng/kg • 1 
ng/kg · 62 62 

ng/kg , 13 
, ng/kg . 20 

··-··-- ··-·---------------

3.4 
2.3 

H ; ng/kg 119 119 19 
ng/kg 53 53 1.7 

i< · 11911<9· --40-· .. 40 

i<::C1ouTer -n97k9'. ·· 4 4 1.3 

3.4 
2.3 

2.0 

51 
19 
1.7 
3.9 
1.3 

0.23 

0.23 
0.29 

'i ''6.66' 

0.23 

970 
428 

11 

0.32 39 
0.30 3.9 

Table 2: TCDD Equivalent Concentrations in Subsurface Soil by Zone at CNC 

Subsurface Soil 

Zone Units Samples Detects Average 
(detects+non 

detects) 

Average Detect Minimum Maximum 

4 4 0.72 0.72 0.63 0.90 A 

c 
. ng/kg ' 
i ng/k(i ... ···· 13· . --13-~-.. -0-. 7-5 - ···-·····- 6.7-5 ·-·-····--o-.:li" - .... -2:5 

E .. Tng/k(i , 28 28 

F ·;:,91i<9' 1 
• •e•-•• --•••••---.-•••~ 

G ng/kg . 5 
- ---··--------

H ng/kg . 63 

1 ngik!J 17 

K • ng/kg 26 
K-Clouter . ng/kg . 

63 
17 

25 

1 

1.2 
0.86 

1.2 
- ---- - - ---~---- ------------

0.86 

0.16 

0.86 

6.8 
0.86 

160 
····-;;~·--············~""'~-·-·· .. ···· 57 

0.40 0.40 0.084 
1.1 1.1 0.35 

0.30 0.30 0.30 

0.91 
3.4 

0.30 

Table 3: CNC Base-wide TCDD Equivalent Concentrations in Surface and Subsurface Soil 

Media Units Samples Detects Average Average Detects Minimum Maximum 
(detects+ non 

detects) 
SS · ng/kg · 346 ' 346 11.56 11.56 0.23 970 

--~----- ... ---------------------- ----- •.. ··-----··--·-·-·---- ·- -----·- --·-··-·---···----·-- -·-----------·-------- -- -·----··. 
SB ng/kg 158 

' 
156 5.14 5.20 0.08 160 
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TECHNICAL MEMORANDUM 

DATE: May 7, 2004 

PREPARED FOR: Rob Harrell, EFD South 

PREPARED BY: EnSafe Inc. 
\ 

RE: ·Linkage between Charleston Naval Complex Upland AOCs/SWMUs to\ 
Analytical Data from Sediment Samples Collected During the Zone J RFI \ 

Purpose 
The purpose of this technical memorandum is to present the ecological evaluations for media 

sampled during the Zone J Resource Conservation and Recovery Act (RCRA), RCRA Facility 

Investigation (RFI) and determine the potential for upland source linkage to the sediments in 

the Charleston water bodies. Storm water effluent, surface water, soil, groundwater, and 

/ 

\ 

sediment samples have been evaluated. Hazard Quotients and effects range-medium (ERM) ~ , , ' :; 

were calculated for the sediments to demonstrate a worst case scenario. The information 

provided in this memorandum will assist the risk managers to determine if existing data gaps 

with the sediment data have been closed and/or additional data is needed. Data evaluation 

was completed using the December 2002 database update from CH2M-Hill and data collected 

by EnSafe Inc. in 2003 during RFI activities at Area of Concern (AOC) 721. 

Sediment Ecological Effects Evaluation Methodology 

sediment samples from 130 locations were collected in Noisette and Shipyard Creeks as well as 

the Cooper River for various zone RFis. 

The sediment evaluation will be based on direct exposure using the (HQ) method by comparing 

the maximum concentration of constituents identified in each medium with the applicable 

reference concentrations and United States Environmental Protection Agency Region 4 

ecological screening values (ESVs). This method was used to determine which constituents in 

Zone J pose potential unacceptable levels of risk to the environment. 

Prior to the linkage evaluation, sediment data was reviewed based on sediment quality 

guidelines developed by the U. S. National Oceanic and Atmospheric Administration (NOAA). 

This scheme provides two values, Effects Range Low (ERL) and Effects Range Median (ERM), 

which delineate three concentration ranges for a particular chemical. The concentrations below 
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ERL values represent a minimal-effects range, which is intended to estimate conditions where 

biological effects would be rarely observed. Concentrations equal to, or greater than ERL, but 

below ERM, represent a range within which biological effects occur occasionally. Concentrations 

at, or above ERM values represent a probable-effects range within which adverse biological 

effects frequently occur. To estimate the adverse effects of mixtures of chemicals, NOAA uses 

mean ERM quotients which are determined by developing an ERM quotient for each 

contaminant by dividing the sample concentration by the ERM value; summing the 

ERM quotient and dividing by the number of constituents for which guidelines are available. 

This methodology generated four categories used to predict the likelihood of toxicity at each 

sample location: 

• Category 1 - Mean ERM quotient less than 0.1, no ERLs exceeded. Sediments least 

likely to be toxic (8 - 9% of samples toxic with an average amphipod survival of 

approximately 92-93%) 

• Category 2 - Mean ERM quotient between 0.11 and 0.5; 1-5 ERMs exceeded. 

• Category 3 - Mean ERM quotient between 0.51 and 1.5; 6-10 ERMs exceeded. 

Sediments likely to be toxic (about 50% of samples were toxic with an average 

amphipod survival of about 60 -70%. 

• Category 4 - Mean ERM quotient greater than 1.5; greater than 10 ERMs exceeded. 

High probability to be toxic (73 - 83% of samples were toxic with an average amphipod 

survival around 40%) 

Figure 1 shows the results of the mean ERM calculations for all sediment samples collected in 

Shipyard Creek, Cooper River and Noisette Creek. For the purpose of this site linkage report, 
1' f\ +t,..{5 r~ ..wtf? 

the Category 3 and 4 sample locations will be further evaluated. each Category 3 or 4 sample 
J\ 

was evaluated to determine if the constituents exceeding their individual ERM concentrations 

could be linked to upland sources at Charleston Naval Complex (CNC). Figures 2 through 17 

illustrate sediment ERM value exceedance locations per constituent and associated upland site 

upper interval soil locations. 

Since Poly Aromatic Hydrocarbon (PAH)s often occur as complex mixtures in sediments and 

have similar toxic mechanisms, they are often evaluated as total PAHs. In the article 

"Consensus Sediment Quality Guidelines for Polycyclic Aromatic Hydrocarbon Mixtures' a 

2 
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method for evaluating PAH mixtures based on the levels of organic carbon (oc) present in the 

sediment is presented (Swartz 1999). In this article, sediment guidelines are developed for the 

low molecular weight, high molecular weight, and total PAHs including: 

Acenaphthene Chrysene 

Acenaphthylene Fluoranthene 

Anthracene Fluorene 

Benzo(a)anthracene Naphthalene 

Benzo(b )fluoranthene Phenanthrene 

Benzo(k)fluoranthene Pyrene 

Benzo( a )pyrene 

The methodology calculated oc-normalized sediment quality guidelines, for the sum of the 

oc-normalized concentrations of the above listed PAHs based on the data evaluated 

(toxicity and benthic community structure). The HQ's to total PAH were derived simply as the 

arithmetic mean of the values in each cluster: Threshold Effects Concentration 

(TEC) --290 µg/g oc; Median Effects Concentration (MEC) -1,800 µg/g oc; and Extreme Effects 

Concentration (EEC) - 10,000 µg/g oc. 

Of these groups, the Threshold Effects Concentration (TEC) offers the most useful guidelines, 

because it represents a level below which it is reasonable to conclude that PAH mixtures are 

unlikely to cause adverse effects of benthic ecosystems. The Extreme Effects Concentration 

(EEC), while rarely exceeded, indicates virtual certainly of adverse effects. The region of 

greatest uncertainty lies between the TEC and the EEC. Within this range, a broad gradient of 

sediment contamination occurs along which effects are increasingly more probable. While 

effects from PAHs between the TEC and EEC range cannot be determined solely by utilizing this 

methodology, it is a useful tool in refinement of PAHs and the weight of evidence approach 

employed at most sites. 

Investigation Background and Strategy 

As central components of the local watershed, the Zone J water bodies receive storm water 

runoff and other inputs from the majority of surrounding upland areas, including the CNC, via 

numerous point and non-point source discharges, including several permitted National Pollutant 

3 
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Discharge Elimination System (NPDES) industrial discharges. The main objective of the Zone J 

RFI is to assess impacts from CNC related discharges to receptors within Zone J. 

The Navy completed the preliminary sediment and surface water sampling of the water bodies 

in September 1997. In a December 1997 technical memorandum entitled Preliminary Results of 

Zone J Sampling, the Navy presented the investigative approach, deviations from the Zone J 

work plan, applied sampling protocols, and analytical results of the Zone J sampling. The 1997 

technical memorandum presented a preliminary list of Constituent of Potential Concern (COPC) 

in Zone J sediments and surface waters, and a map of contaminant distributions. 

The data set in this preliminary report, which also included results from the small-scale, 

offshore sampling conducted as part of other zone-specific RFis, concluded that after the 

analysis of 130 offshore sediment samples, concentrations at numerous locations in the 

Cooper River, Shipyard Creek, and Noisette Creek exceeded USEPA's 1995 Region IV 

Waste Management Division's Sediment Screening Values (SSVs) for *1Ji6iullliiWI 1111 sis a 
compounds (•:SA )JIPI 1titsld :;1pul7UIMilitt:S • Lq I •IE £i&iil iQQJQQW@Qiiefompounds. 

On April 24, 2000, the Navy submitted the Zone J Draft RF/ Report - Part One for to 

South Carolina Department of Health and Environmental Control (SCDHEC), South carolina 

Department of Natural Resources (SCDNR), National Oceanic and Atmospheric Administration 

(NOAA), United Sates Environmental Protection Agency (USEPA), and United States Fish and 

Wildlife Service (USFWS) for their review and comment. The Part One report presented a 

screening-level ecological risk assessment (SLERA) using the preliminary results of Zone J 

sampling and the protocols outlined in USEPA's 1997 guidance document for Superfund, 

Process for Designing and Conducting Ecological Risk Assessments. The SLERA included a 

screening-level problem formulation, conceptual model, ecological effects evaluation,, exposure 

estimates, and risk calculations. While addressing agency and trustee comments, migration -- __ _/ 

pathway issues needed to be addressed prior to finalizing the SLERAs. Storm water effluent, 

sheet flow and groundwater to surface water pathways were identified as potential migration 

pathways. 

The Charleston Base Realignment and Closure (BRAC) Cleanup Team and the Base Closure 

Team (BCT) concluded that CNC storm water effluent data were required to produce a 

4 
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reasonably definitive evaluation of the migration pathway scenarios, particularly for contaminant 

transport via storm water drainage pipelines and effluent. 

Using detailed sewer system maps, aerial photographs, and site topography, the suspected 

paths of storm water runoff were traced from known AOCs and Solid Waste Management Unit 

(SWMU)s to a particular Zone J discharge point/area in the Cooper River, Noisette or 

Shipyard Creeks. Analysis of effluent samples from these discharge points would determine if 

CNC-related contaminants were being transported to Zone J, and if so, would provide relevant 

data to identify potential source(s). 

As a basis of comparison, effluents from several reference locations were sampled to establish a 

baseline data set representative of non-Navy related inputs to Zone J or similar water bodies. 

Results of the storm water evaluations were presented in two reports; Zone J Storm Water 

Effluent Evaluation Report (EnSafe, October 2002) and the Zone J Storm Water Effluent 

Evaluation Report Addendum (EnSafe, December 2002). 

The investigative objectives for the two reports were designed to collect sufficient storm water 

runoff data to accomplish the following: 

• Characterize the storm water runoff from listed RCRA sites to Cooper River and Noisette 

and Shipyard Creeks 

• Define contaminant migration pathways and potential receptors (on and offsite, where 
applicable) 

• Define the nature and extent of contamination, if any 

• Characterize reference values 

• Identify storm water COPCs 

5 
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This technical memorandum summarizes each of the media sampling events for the 

Cooper River, Noisette and Shipyard Creeks in Zone J and igegtifes lo~kdl LOI @!! ii I 1 

•Wts @AP 11r• 1111s2J: pu 111s:1nwe iit1R'iii.Ciw;dU2is/5U*!lo <Th~ee 
migration pathways; transport to Zone J via storm water drainage pipeline, overland transport 

~et flow, and transport to Zone J via groundwater to surface water discharge, 

were evaluated to determine if a scenario existed that demonstrates that a contaminant could 

be released to Zone J. 

-l-0--determine the potential for unacceptable ecological risk with each exposure pathway, 

environmental media concentrations were compared with USEPA Region 4's ESVs, which are 

presented in the screening COPC tables. Concentrations below USEPA Region 4 ESVs are 

considered an acceptable level of risk. Therefore, this screen can only be used to determine 

whether there is a level of risk to ecological receptors that requires no further investigation, or 

additional information is needed to fully evaluate the potential for risk within the Zone J water 

bodies. 

The USEPA Region 4 saltwater ESVs were derived from Water Quality Criteria documents and 

represent the chronic ambient surface water quality criteria values for the protection of aquatic 

life. These criteria are intended to protect 95% of the species, 95% of the time. Therefore, 

anytime the maximum concentration of a constituent is less than the Region 4 ESV, no adverse 

ecological effect is expected. 

Storm Water Effluent Ecological Effects Evaluation 
Storm water effluent samples from storm water drainage system locations were collected in the 

CNC drainage basins investigation for Noisette and Shipyard Creeks and Cooper River. 

COPC screening for the storm water effluent was based on the following criteria, as agreed 

upon by the partnering team: 

• Comparison of detected constituents, sample quantitation limits Sample Quanitation 

Limits (SQL)s, and method detection limits with reference effluent concentrations at 

locations not related to CNC 
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• Comparison of detected constituents and SQLs with USEPA Region 4 chronic saltwater 

ESVs 

• Comparison of non-detected constituents and SQLs with USEPA Region 4 chronic 

saltwater ESVs 

• Evaluation of detection and exceedances frequency for each constituent detected. The 

USEPA Region 4 saltwater ESVs were derived from Water Quality Criteria documents and 

represent the chronic ambient surface water quality criteria values for the protection of 

aquatic life. These criteria are intended to protect 95% of the species, 95% of the time. 

Therefore, anytime the maximum concentration of a constituent is less than the 

Region 4 ESV, no adverse ecological effect is expected. 

Surface Water Ecological Effects Evaluation 

Surface water samples from 38 locations were collected in Noisette, Shipyard Creeks and 

Cooper River during 1997. COPC screening for the storm water effluent was based on the 

following criteria, as agreed upon by the partnering team: 

• Comparison of detected constituents and SQLs with USEPA Region 4 ESVs for surface 

water 

• Comparison of non-detected constituents and SQLs with USEPA Region 4 ESVs for 

surface water 

• Evaluation of detection and exceedances frequency for each constituent detected. 

The Region 4 surface water ESV values are the same as the chronic salt water ESV for 

storm water. Figure 18 illustrates the locations of the surface water samples that have 

saltwater chronic surface water screening value for the sediment ERM parameters. 

Groundwater Ecological Effects Evaluation 

The RFI reports qualitatively classified upland groundwater and soil COPCs with regards to their 

anticipated potential for migration. 1Tlls memorandum evaluates groundwater for its potential 

connection to sediment exceedances in the water bodies. Available data was reviewed and a 

groundwater COPC was designated as a possible surface water migrant if the maximum 

concentration exceeded the chronic ambient water quality criteria (chronic Ambient Water 

Quality Criteria (AWQC)) for saltwater in the USEPA's Supplemental Guidance to Risk 
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Assessment Guidance for Superfund: Region IV Bulletins, Ecological Risk Assessment, 

(November 1995) or the Maximum Concentration Level (MCL). Groundwater contours were 

interpreted to determine the most downgradient monitoring wells that would impact a water 

body and in an effort to establish potential linkage to sediment results. Review of CNC 

groundwater analytical data was limited to sediment ERM exceedance constituents. 

·~e RFI Report will evaluate groundwater data to surface water criteria to determine potential 

to the Zone J waterbodies. 

Figures 19 through 26 illustrate downgradient monitoring wells with analytical detections of 

constituents that exceed AWQC and/or MCL values. Eight constituents were identified in 

groundwater that exceeded screening values and are discussed separately below. Detections 

were included in screening evaluations if concentrations during the last three rounds of 

sampling detections were not below an AWQC and/or MCL. 

Noisette Creek 

Storm Water Drainage System Inorganic Preliminary COPCs 

The storm water effluent samples from nine storm water drainage system locations were 

collected in the investigation for Noisette Creek. COPC screening results are presented in 

Table 1. In all, 21 inorganics were detected in at least one of the nine storm water drainage 

system effluent samples collected as part of the Zone J investigation. Nine of the 21 were 

detected at concentrations exceeding USEPA Region 4 ESVs and/or reference 

concentrations:aluminum (13,000 µg/L) 

arsenic (190 µg/L) 

barium (120 µg/L) 

beryllium (4.5 µg/L) 

copper (130 µg/L) 

iron (180,000 µg/L) 

manganese (900 µg/L) 

nickel (18 µg/L) 

zinc (530 µg/L) 

Each constituent's maximum concentration was detected in the STORM water effluent sample 

from EFF011. Five constituents exceeded the reference concentration only at EFFOU: arsenic, 

barium, beryllium, copper, and iron. 
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One pesticide and three Semivolatile Organic Compound (SVOC)s were detected in at least one 

of the nine storm water drainage system effluent samples collected as part of the Zone J 

investigation. 

9 
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In the one location from which it was detected (EFF012), the organochlorine pesticide 

heptachlor (maximum concentration 0.014 µg/L) exceeded its USEPA Region 4 

ESV (0.0036 µg/L). 

Two SVOCs were detected at effluent location EFFOOS: benzo(b)fluoranthene 

(maximum 0.39 µg/L) and indeno(l,2,3-cd)pyrene (0.59 µg/L). A third SVOC, 

bis (2- [ ethylhexyl)phthalate, was detected at two effluent locations: EFF002 (2.6 µg/L) and 

EFF009 (0.63 µg/L). These three constituents have no USEPA Region 4 ESV or reference 

concentration; therefore, they will be included as preliminary COPCs for Noisette Creek. 

Suriace Water 

Six surface water samples were collected in the investigation for Noisette Creek. 

COPC screening results are presented in Table 2. 

Suriace Water Inorganic Preliminary COPCs 
In all, 15 inorganics were detected in at least one of the six surface water samples collected as 

part of the Zone J investigation; however, only the copper detection at NOIW00303 exceeded 

its USEPA Region 4 ESVs. 

Suriace Water Organic Preliminary COPCs 
Two SVOCs were detected in two of the surface water samples collected as part of the Zone J 

investigation. Benzoic acid was detected in sample NOIW000303 at 1 µg/L; and 

bis(2-[ ethylhexyl)phthalate was detected in sample NOIW000603 at 4 µg/L, however, neither of 

the constituents has an USEPA Region 4 ESV; therefore, it is unlikely that these COPCs will be 

carried through the evaluation process. 

Noisette Creek Sediment Ecological Effects Evaluation 
Fourteen sediment samples have been collected from Noisette Creek as part of the CNC RFI: 

10 during the Zone J RFI and four during the Zone C RFI of SWMU 44 for total organic carbon 

{TOC) only. COPC screening results and HQs are presented in Table 3. 

Twenty one out of 25 inorganic constituents were detected in sediments from Noisette Creek. 

Seven inorganic constituents had maximum concentrations that exceeded their respective 

USEPA Region 4 ESV; 
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arsenic (19.9 mg/kg) - NOIM0008 

chromium (54.9 mg/kg) - NOIM0002 

copper (127 mg/kg)- NOIM0004 

lead (126 mg/kg) - NOIM0004 

mercury (1.2 mg/kg) - NOIM0002 

nickel (20.5 mg/kg) - NOIM0004 

zinc (718 mg/kg) - NOIM0004 

Twenty organic constituents were detected in sediments from Noisette Creek. Nine 

constituents had maximum concentrations that exceeded the Region 4 ESV: 

Arochlor 1260 (123 µg/kg) - NOIM0003 

anthracene (610 µg/kg) - NOIM0004 

benzo(a)anthracene (2,400 µg/kg) - NOIM0010 

benzo(a)pyrene (1,400 µg/kg) - NOIM0010 

bis(2-Ethylhexyl)phthalate (1,800 µg/kg) - NOIM0003 

chrysene (3,400 µg/kg) - NOIM0010 

fluoranthene ( 4,800 µg/kg) - NOIM0010 

phenanthrene (340 µg/kg) - NOIM0009 

pyrene (5,100 µg/kg) - NOIM0010 

ERM Quotients Evaluation 

The mean ERM quotients calculated for Noisette Creek sediments are located in Appendix A. 

Of the ten sediment samples collected from Noisette Creek, the sediments fell into the following 

ERM categories: 

• Category 1: NOIM000601; 

• Category 2: NOIM000101, NOIM000201, NOIM000301, NOIM000501, NOIM000701, 

NOIM000801, NOIM000901; 

• *' category 3: NOIM000401, and NOIM001001. 
, I 

(, ,. 
' I i, . / I . i: 

There were no Category four sample locations within Noisette Creek. The only inorganic to 

exceed its ERM value in Noisette Creek was zinc at NOIM000401. Zinc was the only constituent 

at NOIM000401 that exceeded its ERM value. At location NOIM001001, benzo(a)anthracene, 

and chrysene were the only organic constituents to exceed their ERM values. 
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Down gradient monitoring wells adjacent to Noisette Creek were evaluated in association with 

the ERM exceedance for zinc to determine if groundwater would contribute to the 

contamination load at NOIM000401. Data revealed that concentrations did not exceed 

screening criteria; therefore, groundwater~ould not be considered as a possible migration 

pathway for location NOIM000401. 

Potential Upland Source Identification for Noisette Creek 

There are two sediment samples collected from Noisette Creek with ERM value exceedancess. 

Three parameters were identified as ERM quotient categories 3 or 4: benzo(a)anthracene, 

chrysene, and zinc. Upper interval soil/sediment sample distributions were then mapped to 

determine areas that may contribute to a potential accumulation of these constituents. 

~(a)anthracene and chrysene were not identified in upland soil/sediment intervals or storm 

water effluent. Table 4 summarizes sediment locations in Noisette Creek with ERM 

exceedences. 

Sediment 
ID 

NOIM000401 
NOIM001001 

Notes: 
mg/kg = 

= 

Zinc 

Table4 
Sediment Locations in Noisette Creek 

With ERM Quotient Categories of 3 or 4 

ERM 
Quotient 
Category Parameter 

3 Zinc 
3 Benzo(a)anthracene 

Chrvsene 

Milligrams per kilogram 
No pathway established 

Result 
(mg/kg) 

718 
2.4 
3.4 

ERM Upland 
Value Drainage 

(mg/kg) Basin 

410 10-A 
1.60 None 
2.80 

Potential Migration Pathwavs 
Upland 
Soll/ 

Sediment storm Ground Surface 
Interval Water Water Water 

x - - -
- - - -
- - - -

Zinc was identified in one upland drainage basin exceeding the ERM value. A sediment sample 

associated with AOC 721 had a detection for zinc exceeding the ERM value. 

Zone C, Drainage Basin 10-A 

Soil samples collected as part of the Zone C RFI investigation of AOC 721 and SWMU 44 did not 

have detection of zinc exceeding the ERM value; however, sediment locations associated with 

AOC 721 had ERM exceedances. Storm water effluent for Drainage Basin 10-A was collected in 
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2002. Zinc was not present in the storm water effluent at that time. Sediment sample 

NOIM000401 in Noisette Creek near Outfall 10-E had an ERM exceedance for zinc. Table 5 

summarizes the zinc detections associated with Drainage Basin 10-A. 

Table 5 
Zinc Detections 

Drainaae Basin 10-A 
SamDleID I Date Collected I Concentration Cma/ka\ I Groundcover 

Site Sediment 
721MD01001 I 4/23/2003 I 669 I Soil 
Notes: 
mg/kg = Milligram per kilogram 

•. i'rarct Cree)( 

Storm Water 

The storm water effluent samples from seven storm water drainage system locations were 

included in the investigation for Shipyard Creek. 

Storm Water Drainage System Inorganic Preliminary COPCs 
In all, 16 inorganics were detected in at least one of the seven storm water drainage system 

effluent samples collected. None of the detections exceeded USEPA Region 4 ESVs; however, 

barium at EFF067 (100 µg/L) and manganese at EFF063 (140 µg/L) exceeded their respective 

reference concentrations; therefore, they are included as preliminary COPCs. COPC screening 

results are presented in Table 6. 

Storm Water Drainage System Organic Preliminary COPCs 
One SVOC was detected in the seven storm water drainage system effluent samples collected 

as part of the Zone J investigation. Pentachlorophenol, detected at EFF067 with a 

concentration of 14 µg/L, exceeded its USEPA Region 4 ESV of 7.9 µg/L. 

Surface Water 
Fourteen surface water samples were collected in the investigation for Shipyard Creek. COPC 

screening results are presented in Table 7. 
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In all, 20 inorganics were detected in at least one of the 14 surface water samples collected as 

part of the Zone J investigation. Two inorganics were detected at concentrations exceeding 

USEPA Region 4 ESVs and/or reference concentrations: 

barium (16.6 µg/L) - SYCW000103 manganese (96.9 µg/L)- SYCW001403 

Surface Water Organic Preliminary COPCs 

Two SVOCs were detected in a surface water sample collected as part of the Zone J 

investigation. Benzoic acid was detected in sample SYCW001603 at 1 µg/L; and 2-nitrophenol 

was detected in sample SYCW000303 at 20 µg/L; however, neither constituent has 

:JJSEPA Region 4 ESV; therefore further evaluation is not necessary. 

Shipyard Creek Sediment Ecological Effects Evaluation 

Forty-eight CNC sediment samples have been collected from Shipyard Creek: 24 collected as 

part of Zone J RFI, 15 collected from ~I 'f Hsi :9 (a former landfill) as part of the Zone H RFI, and 

9 from the headwaters of the Shipyard Creek as part of the ongoing assessment of%6611'"1q30µ 

COPC screening results and HQs are presented in Table 8. 

Twenty-four out of 25 inorganic constituents were detected in sediments from Shipyard Creek. 

Eight inorganic constituents had maximum concentrations that exceeded their respective 

USEPA Region 4 ESV; 

arsenic (22.7 mg/kg)- SYCM0017 

cadmium (1.7 mg/kg) - 009M0008 

chromium (291 mg/kg) - 009M0004 

copper (228 mg/kg) - 009M0002 

17 

lead (150 mg/kg) - 196M0002 

mercury (0.70 mg/kg)- 009M0004 

nickel (37 .3 mg/kg) - 009M0004 

zinc (387 mg/kg) - 009M0004 
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Forty-three organic constituents were detected in sediments from Shipyard Creek. Twenty-one 

constituents had maximum concentrations that exceeded the USEPA Region 4 ESV; 

acenaphthene (230 µg/kg) - 009M0014 

acenaphthylene (94 µg/kg) - 196M0001 

anthracene (110 µg/kg) - 196M0002 

benzo( a )anthracene(860 µg/kg)-196MOOO 1 

benzo(a)pyrene (1,600 µg/kg)- 196M0001 

bis(2-Ethylhexyl)phthalate (1,600 µg/kg) -

SYCM0003 

chrysene (970 µg/kg) - 196M0001 

dibenz(a,h)anthracene (80 µg/kg) - 196M0001 

fluoranthene (9,5000 µg/kg) - 009M0004 

fluorene (160 µg/kg) - 009M0014 

naphthalene (200 µg/kg) - 196M0001 

phenanthrene (170 µg/kg) - SYCM0020 

pyrene (6,400 µg/kg) - 009M0004 

4,4'-DDD (91 µg/kg) - 009M0005 

4,4'-DDE (150 µg/kg) - 009M0005 

4,4'-DDT (140 µg/kg) - 009M0005 

alpha-chlordane (29 µg/kg) - 009M0015 

gamma-chlordane (26 µg/kg)- 009M0015 

Arochlor 1248 (3,000 µg/kg) - 009M0004 

Arochlor 1254 (690 µg/kg) - 009M0004 

Arochlor 1260 (890 µg/kg) - 009M0015 
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The mean ERM quotients calculated for Shipyard Creek sediments are located in Appendix A. 

Of the 48 sample collected within Shipyard Creek, only one location was an ERM Category 4 

(009M000401). ~ · locations had an ERM category of 3 (196M000101, 009MOOOS01, 

009M000101, 009M001401, 009M001301, and 009M001501). At these Category 3 and 4 

locations, total PCBs exceeded its ERM at every location except 196M000101. Other 

constituents that exceeded their ERM include: 4,4'-DDE (009M000401, 009M000501, and 

009M001301); 4,4'-DDT (009M000501, and 009M001501); fluoranthene (009M000401); and 

pyrene (196M000101 and 009M000401). 

Groundwater Effects Evaluation 

Down gradient monitoring wells adjacent to Shipyard Creek were evaluated in association with 

the five ERM Category 3 and 4 exceedances to determine if groundwater would contribute to 

the contamination loal!iatthe seven sediment locations. Data revealed that concentrations did 

not exceed screening criteria for 4.4'-DDE, pyrene, and total PCBs. 

Deep monitoring well GDH002D had a detection of 0.06 µg/L for 4.4'-DDT which exceeded the 

screening criteria during the first sampling event but two subsequent sampling events had 

results of non-detect. Though the data from this well did not have three consecutive rounds 

below the screening criteria, 1t is our assumption that levels are not high enough to support the 

theory that the dissolved concentration can contribute to the sediment load. 

Fluoranthene was detected above screening criteria in monitoring well 637003 during all 

four sampling events with the last detection being 8 µg/L, and in well 009013 during all 

seven sampling events with the last event having a detection of 2.6 µg/L. Previous sampling 

events for 009013 had detections ranging from 2.5 - 5 µg/L. It is our ·assumption that levels 

are not high enough to support the theory that the dissolved concentration can contribute to 

the sediment load. 

Potential Upland Source Identification for Shipyard Creek 

There are seven sediment samples collected from Shipyard Creek with ERM value exceedances. 

Five parameters were identified as ERM quotient categories 3 or 4: pyrene; 4,4'-DDE; 4,4'-DDT; 

fluoranthene and total PCBs. Upper interval soil/sediment sample distributions were then 
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mapped to determine areas that may contribute to a potential accumulation of these 

constituents. 4,4'-DDT and fluoranthene were not identified in upland soil/sediment intervals or 

storm water effluent. Table 9 summarizes sediment locations in Shipyard Creek with ERM 

exceedences. 

Table9 
Sediment Locations in Shipyard Creek 

With ERM Ouotient Cat• 1aories of 3 or 4 
Potential Migration Pathwavs 

Sediment 
ID 

196M000101 

009M000401 

009M000501 

009M000101 
009M001401 
009M001301 

009M001501 

Notes: 
mg/kg = 

= 
* = 

Pyrene 

ERM 
Quotient 
Category Parameter 

3 Pvrene 
4 4,4'-DDE 

Fluoranthene 
Pyrene 

!illf'iltal PCBs 
3 4~4'-DDE 

4 4'-DDT 
Total PCBs 

3 Total PCBs 
3 Total PCBs 
3 4,4'-DDE 

Total PCBs 
3 4 4'-DDT 

Total PCBs 

Milligrams per kilograms 
No pathway established 

Result 
(mg/kal 

6.3 
0.11 

9.5 
6.4 

4.86* 
0.15 

0.14 
1.39* 
0.23* 
0.48* 
0.036 

0.35* 
0.051 

0.352* 

ERM Upland 
Value Drainage 

(mg/kal Basin 
55, 

2.6 SWMU196 
0.027 SWMU 

196 
5.1 
2.6 55, 

SWMU 
196 

0.18 
0.027 SWMU 

196 
0.0461 
0.18 196 
0.18 55 
0.18 55 
0.027 SWMU 

196 
0.18 196 

0.0461 55 
0.18 

Total PCBs values include V2 non-detect concentration 

Upland 
Soil/ 

Sediment Surface Ground 
Interval Water Water 

x - -
x - -

- - -
X, - -

- - -
x. - -

- - -
x - -
X· - -
x - -
- - -

x - -
- - -
x - -

Pyrene was identified in two upland drainage basins exceeding the ERM value. Five upper 

interval soil samples and one site sediment sample within those drainage basins also had 

detections of pyrene exceeding the ERM value. 

Zone H, Drainage Basin 55 and SWMU 196 

Five soil samples collected as a part of the Zone H RFI investigation of SWMUs 9, 20, 121 and 

AOC 650 had ERM values exceedances. The surface soil sample locations are grassy areas. 

There are no storm water structures associated with Drainage Basin 55 or SWMU 196. Surface 
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runoff for Drainage Basin 55 and SWMU 196 sheet flows towards Shipyard Creek. Several 

SWMU 9 and 196 sediment samples were collected in Shipyard Creek exceeding the ERM value. 

Table 10 summarizes the pyrene detections associated with Drainage Basin 55 and SWMU 196. 

Table 10 
Pyrene Concentration 

Drainage Basin 55 and SWMU 196 
Sample ID Date Collected Concentration (ma/kal 

Site Soil 
009S603101 9/27/1993 3.8 
009S607101 9/29/1993 16 
121S601101 1/16/1995 3.4 
6505600601 1/19/1995 3.3 
020S600501 3/27/1995 2.8 
Site Sediment 
196M000102 11/15/1999 2.7 
Notes: 
mg/kg = Milligram per kilogram 

4,4'-DDE 

Groundcover 

Soil 
Soil 
Soil 
Soil 
Soil 

Shipyard Creek 

4,4'-DDE was identified in one upland drainage basin exceeding the ERM value. Four upper 

interval soil samples and a site sediment sample within the drainage basin also had detections 

of 4,4'-DDE exceeding the ERM value. 

Zone H, SWMU 196 

Four soil samples collected as a part of the Zone H RFI investigation of SWMU 196 in 1999 had 

ERM values exceedances. All locations were located in the grassy/gravel areas. SWMU 196 site 

sediment samples, which also had ERM exceedances for 4.4-DDE, were also collected. There 

are no storm water structures associated with SWMU 196. All surface runoff flows to Shipyard 

Creek. Two sediment samples collected in Shipyard Creek near SWMU 196 had 4.4 -ODE ERM 

exceedances. Table 11 summarizes the 4.4-DDE detections associated with SWMU 196. 

Table 11 
4,4'-DDE Concentration 

Sample ID Date Collected 
Site Soil 
196S600401 
1965601301 
196S601601 
196S601701 
Site Sediment 
196M000302 
Notes: 
mg/kg = 

9/1/1999 
9/2/1999 
9/3/1999 
9/3/1999 

11/15/1999 

Milligram per kilogram 

SWMU 196 
Concentration {mg/kal 

0.027 
0.034 
0.045 
0.083 

0.13 
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PCBs (arochlor-1254 and arochlor-1260) were identified in two upland drainage basins 

exceeding the ERM value. Eighteen upper interval soil samples within those drainage basins 

also had detections of PCBs (arochlor-1254 and arochlor-1260) exceeding the ERM value. 

Zone H, SWMU 196 and Drainage Basin 55 

ll§hteen sail samples collected as part of the Zone H RFI investigation of SWMUs 019, 121, 196 

and AOC 650 had ERM exceedances. The locations were located in grassy areas. There are no 

storm water structures associated with Drainage Basin 55 and SWMU 196. All surface runoff 

flows to Shipyard Creek. Six sediment samples collected in Shipyard Creek had PCBs ERM 

exceedances. Table 12 summarizes the PCBs detections associated with SWMU 196 and 

Drainage Basin 55. 

Table 12 
PCBs Concentrations 

Drainaae Basin 55 andlSWMU 196 
Date Concentration 

Sample ID Parameter Collected (ma/kal Groundcover 
Site Soil 
121S800701 PC8-1254 (Arochlor 1254) 1/13/1995 0.21 Soil 
121S800901 PC8-1254 (Arochlor 1254) 1/16/1995 0.24 Soil 
121S801101 PC8-1254 (Arochlor 1254) 1/16/1995 0.32 Soil 
121S801001 PC8-1254 (Arochlor 1254) 1/16/1995 0.35 Soil 
650S800201 PC8-1254 (Arochlor 1254) 8/22/1994 0.407 Soil 
019S800701 PC8-1254 (Arochlor 1254) 1/17/1995 2.3 Soil 
121S801601 PC8-1254 (Arochlor 1254) 3/22/1995 4.3 Soil 
019S801101 PC8-1260 (Arochlor 1260) 1/17/1995 0.18 Soil 
019S800601 PC8-1260 (Arochlor 1260) 1/17/1995 0.19 Soil 
121S800701 PC8-1260 (Arochlor 1260) 1/13/1995 0.27 Soil 
121S800901 PC8-1260 (Arochlor 1260) 1/16/1995 0.33 Soil 
019S801801 PC8-1260 (Arochlor 1260) 3/22/1995 0.37 Soil 
019S800401 PC8-1260 (Arochlor 1260) 8/29/1994 0.4 Soil 
121S801001 PC8-1260 (Arochlor 1260) 1/16/1995 0.43 Soil 
121S801101 PC8-1260 (Arochlor 1260) 1/16/1995 0.54 Soil 
019S800701 ' PC8-1260 (Arochlor 1260) 1117/1995 0.56 Soil 
121S801601 PC8-1260 (Arochlor 1260) 3/22/1995 1.1 Soil 
196S800401 PC8-1254 (Arochlor 1254) 9/1/1999 0.26 Soil 
Notes: 
mg/kg = Milligrams per kilograms 
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---St«m11rw:ater Drainage System Inorganic Preliminary COPCs 
The storm water effluent samples from 54 storm water drainage system locations were included 

in the investigation for Cooper River. In all, 24 inorganics were detected in at least one of the 

54 storm water drainage system effluent samples collected as part of the Zone J investigation. 

Aluminum, barium, iron, manganese, and vanadium were detected in all 54 samples. 

COPC screening results are presented in Table 13. 

15 of the 24 were detected at concentrations exceeding USEPA Region 4 ESVs and/or reference 

concentrations: 

aluminum (16,000 µg/L) - EFF039 

antimony (9.9 µg/L) - EFF039 

barium (140 µg/L) - EFF039 

beryllium (0.88 µg/L) - EFF039 

chromium (62 µg/L) - EFF039 

cobalt (6.7 µg/L) - EFF039 

copper (5,000 µg/L) - EFF071 

iron (16,000 µg/L) - EFF039 

26 

lead (220 µg/L) - EFF071 

manganese (1,200 µg/L) - EFF071 

mercury (0.22 µg/L) - CAP001 

Nnckel (240 µg/L) - EFF072 

tin (290 µg/L) - EFF071 

vanadium (130 µg/L) - EFF022 

zinc (1,000 µg/L) - EFF015 
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Storm Water Drainage System Organic Preliminary COPCs 

Ten pesticides and 20 SVOCs were detected in at least one of the 54 storm water drainage 

system effluent samples collected as part of the Zone J investigation. Seven of the pesticides 

had maximum concentrations that exceeded their respective USEPA Region 4 ESV: 

4, 4'-DDD (0.065 µg/L) - EFF044 

4, 4'-DDT (0.034 µg/L) - EFF052 

alpha-chlordane (0.013 µg/L) - EFF032 

endosulfan I (0.022 µg/L) - EFF053 

endosulfan II (0.018 µg/L) - EFF052 

gamma-BHC (0.025 µg/L) - EFF070 

heptachlor (0.038 µg/L) - EFF052 

Three pesticides of the 11 (beta-BHC, endosulfan sulfate, and methoxychlor) have no 

USEPA Region 4 ESV or reference concentration; therefore, they will be included as preliminary 

COPCs for Cooper River. 

Two SVOCs had maximum concentrations that exceeded their respective USEPA Region 4 ESV; 

fluoranthene at EFF040 and EFF041 (4.1 µg/L), and pentachlorophenol at EFFOOS and 

EFF006 (14µg/L). Acenaphthene, di-n-butylphthalate, and phenol were detected at 

concentrations that did not exceed their respective ESV. The fifteen SVOCs that did have 

detections, but no USEPA Region 4 ESVs, will be included as preliminary COPCs for Cooper 

River. 

Surface Water 

Eighteen surface water samples were collected in the investigation for Cooper River. COPC 

screening results are presented in Table 14. 
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Two SVOCs were detected in at least two of the 18 surface water samples collected as part of 

the Zone J investigation. The maximum concentrations of di-n-butylphthalate and alpha-BHC 

did not exceed their respective USEPA"Region 4 ESV; therefore, further evaluation will not be 

necessary. 

Surface Water Inorganic Preliminary COPCs 
Nineteen inorganic constituents were detected in at least 10 of the 18 surface water samples 

collected with ten inorganic compounds identified as COPCs. The maximum concentrations for 

copper, mercury, silver, and zinc exceeded their respective USEPA Region 4 ESV; however since 

there is no ESV for aluminum, barium, beryllium, iron, manganese, and vanadium and 

detections were noted, these constituents will be included as preliminary COPCs. 

Cooper River Sediment Ecological Effects Evaluation 

To date, eighty-six CNC sediment samples have been collected from Cooper River: 24 as part of 

the Zone J RFI, and the remaining from SWMU-specific remedial investigations. COPC 

screening results and HQs are presented in Table 15. To identify screening-level COPCs, the 

maximum exposure point (the highest detected concentration) was compared with the 

USEPA Region 4 sediment ESVs using the HQ method. 

Twenty-three out of 25 inorganic constituents were detected in sediments from Cooper River. 

Seven inorganic constituents had maximum concentrations that exceeded their respective 

USEPA Region 4 ESV; 

arsenic (22.2 mg/kg) - CPRM0024 

cadmium (1.4 mg/kg) - CPRM0017 

chromium (60.9 mg/kg) - CPRMOOOl 

copper (330mg/kg) - CPRM0002 

lead (32.3 mg/kg) - CPRM0013 

nickel (18.7 mg/kg)- CPRMOOOl 

zinc (167mg/kg) - CPRM0009 

Nineteen organic constituents were detected in sediments from Cooper River. Ten constituents 

had maximum concentrations that exceeded the USEPA Region 4 ESV; 
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acenaphthene (730 µg/kg) - CPRM0021 

anthracene (880 µg/kg) - CPRM0021 

benzo(a)anthracene (1,100 µg/kg) - CPRM0030 

benzo(a)pyrene (420 µg/kg) - CPRM0021 

bis(2-Ethy1Hexyl)phthalate (1,100 µg/kg) - CPRM0002 

chrysene (800 µg/kg) - CPRM0021 

fluoranthene (2,600 µg/kg) - CPRM0021/30 

fluorene (680 µg/kg) - CPRM0021 

phenanthrene (1,900 µg/kg) - CPRM0021 

pyrene (2,100 µg/kg) - CPRM0030 
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ERM Quotients Evaluation 

The mean ERM quotients calculated for Cooper River sediments are /ocated in Appendix A. Of 

the 86 samples that have been collected in the Cooper River/six ,Were ERM C!ategory 3 
. - , I --- ---------\ 

(864MOOCJ101, 6~9r-.mo04E1, 556M000701, 556M000801, CPRM002roi, and CPRM003001) and -

·-.one was an ERM Category 4 (556M000501). At these locations the following constituents 

exceeded their ERMs: 

• acenaphthalene: 054M000101, and 556M000701; 

• anthracene: 054M000101, 556M000701, 556M000801, 556M000501; 

• benzo(a)anthracene: 054M000101, 556M000701, and 556M000501; 
I 

benzo(a)pyrene: 054M000101, and 556M000501; 
I 

• 
• chrysene: 054M000101, and 556M000501; 

• dibenz(a,h)anthracene: 054M000101, 556M000701, and 556M000501; 

• fluoranthene: 054M000101 and 556M000501; 

• fluorene: 054M000101; 

• phenanthrene: 054M000101, and 556M000501; 

• pyrene: 054M000101, 556M000701, 556M000801, and 556M000501; 

• total PCBs: '!SSM000101; 

• copper: 556MOOOS01; 

• lead: 699M0004El; and 

• zinc: 556M000501. 

Groundwater Effects Evaluation 

Down gradient monitoring wells adjacent to Cooper River were evaluated in association with the 

seven ERM Category 3 and 4 exceedances to determine if groundwater would contribute to the 

contamination load at the sediment locations. Data revealed that concentratllfls did not exceed 

screening criteria for anthracene, benzo(a)anthracene, chrysene, dibenz(a,h)anthracene, 

fluorene, phenanthrene, pyrene, and total PCBs. The remaining six constituents are discussed 

below: 

Acenaphthalene 

A total of 10 shallow and one deep wells were determined to have concentrations that 

exceeded screening criteria and needed further evaluation to determine if acenaphthalene from 
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these well could contribute to the contamination load of acenaphthalene in sediment. Table 16 

lists the wells, last sampling event with concentration exceedance and range of concentrations 

of exceedances: 

Table 16 

Location Sampling Event Concentration # of detections Ranae 
GDEGW022D 4th 30 ua/L 4 (4 events) 16-43 ua/L 
GDEGW0023 4tn 12 ua/L 2 (4 events) 12 ua/L 
GDEGW0011 3r<1 18 ua/L 1 (4 events) NA 
605GW001 1st 15 ua/L 1 (2 events) NA 
FDSGWOlA 2nd 37 ua/L 2 (2 events) 37 - 47ua/L 
FDSGWOlB 2na 25 ua/L 2 (2 events) 19 - 25ua/L 
FDSGW07D 2nd 71 ua/L 2 <2events) 51 - ]lua/L 
GDIGW014 4tn 13 ua/L 3 (3 events) 10 - 17ua/L 

Notes: 
NA = Not Applicable 
µg/L = Microgram per liter 

Benzo( a)pyrene 

Three shallow wells were determined to have concentrations that exceeded screening criteria 

and needed further evaluation to determine if benzo(a)pyrene from this well could contribute to 

the contamination load of benzo(a)pyrene in sediment. Table 17 is the listing of wells, last 

sampling event with concentration exceedance and range of concentrations of exceedances: 

Table 17 
Location Sampling Event Concentration # of detections Range 

006GW001 4th 0.91 ua/L 1 (5 events) NA 
OOBGWOOS 5th 0.47 ua/L 1 (6 events) NA 
FDSGWOlA 2nd 2 µg/L 2 (2 events) 2- 3 ua/L 

Notes: 
NA = Not Applicable 
µg/L = Microgram per liter 

Copper 

Eleven shallow wells and seven deep wells were determined to have concentrations that 

exceeded screening criteria and needing further evaluation to determine if copper from these 

well could contribute to the contamination load of copper in sediment. Table 18 is the listing of 

wells, last sampling event with concentration exceedance and range of concentrations of 

exceedances: 
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Location Sampling Event 

002GW002 3rd 

002GW003 3rd 

506GW001 3rd 

GDAGWOOl 2nd 

GDAGWOlD 2nd 

GDAGW003 1st 

GDAGW03D 4th 

172GW001 2nd 

576GW002 4th 

576GW02D 2nd 

FDSGW18A 2nd 

GDEGW12D 4th 

GDEGW2DI 1st 

006GW001 3rd 

FDSGW01D 1st 

671GW002 2nd 

GDIGW17D 4th 

681GW002 2nd 

Notes: 
NA = Not Applicable 
µg/L = Microgram per liter 

Fluoranthene 

Table 18 

Concentration # of detections 
4.2 ua/L 1 (3 events) 

9.4 ua/L 1 (4 events) 

7.8 ua/L 3 (3 events) 

8.8 ua/L 2 (3 events) 

7.6 ua/L 2 (3 events) 

3.4 ua/L 1 (3 events) 

445 ua/L 2 (4 events) 

4.5 ua/L 1 (3 events) 

3.9 ua/L 1 (4 events) 

11 ua/L 1 (4 events) 

3.6 ua/L 2 (2 events) 

5.7 ua/L 1 (4 events) 

3.7 ua/L 1 (2 events) 

3.9 ua/L 1 (5 events) 

5.0 ua/L 1 (2 events) 

3.4 ua/L 1 (4 events) 

15.4 ua/L 1 (4 events) 

10.1 ua/L 1 (3 events) 

Zone J Site Linkage 
Charleston Naval Shipyard 

May 2004 

Ranae 

NA 

NA 

7.8 - 14.4 ua/L 

8.8 - 10.1 ua/L 

5.5 - 7.6 ua/L 

NA 
7-445 ua/L 

NA 

NA 

NA 

3.6 - 7.6 ua/L 

NA 

NA 

NA 

NA 

NA 

NA 

NA 

A total of five shallow wells were determined to have concentrations that exceeded screening 

criteria and needed further evaluation to determine if fluoranthene from these wells could 

contribute to the contamination load of fluoranthene in sediment. Table 19 is the listing of 

wells, last sampling event with concentration exceedance and range of concentrations of 

exceedances: 

Location 
065GW002 
563GW002 
605GW001 
006GW001 
FDSGW01A 
Notes: 
NA = 
µg/L = 

Sampling Event 
2na 
2nd 
1st 
5th 
2ND 

Not Applicable 
Microgram per Liter 

Table 19 

Concentration # of detections Ranae 
6 uo/L 1 (2 events) NA 
2 ua/L 1 (2 events) NA 
2 ua/L 1 (2 events) NA 

4.6 ua/L 1 (6 events) NA 
34 ua/L 2 (2 events) 34-50 ua/L 
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A total of three shallow and one deep well were determined to have concentrations that 

exceeded a screening criteria and needed further evaluation to determine if lead from these 

well could contribute to the contamination load of lead in sediment. Table 20 is the listing of 

wells, last sampling event with concentration exceedance and range of concentrations of 

exceedances: 

Table 20 

Location Sampling Event Concentration # of detections Ranae 

GDAGW03D 3rd 18.5 ua/L 1 (2 events) NA 

054GW002 6th 258 ua/L 2 (4 events) 9-258 ua/L 

563GW001 3rd 13.6 ua/L 2 (4 events) 13.6-17.6 ua/L 

596GW002 2nd 28.1 ua/L 1 (4 events) NA 
Notes: 
NA = Not Applicable 
µg/L = Microgram per Liter 

Zinc 

A total of 12 wells (nine shallow and three deep) were determined to have concentrations that 

exceeded a screening criteria and needed further evaluation to determine if zinc from these 

wells could contribute to the contamination load of zinc. Table 21 is the listing of wells, last 

sampling event with concentration exceedance and range of concentrations of exceedances: 

Table 21 

Location SamDlina Event Concentration # of detections Ranae 
002GW002 5th 183 µg/L 5 (5 events) 104 - 242 µg/L 
506GW001 1st 137 µg/L 1 (3 events) NA 
GDAGW001 1st 89 µg/L 1 (3 events) NA 
GDAGWOlD 1st 86.9 µg/L 1 (3 events) NA 
GDAGW03D 4th 1,440 µg/L 1 (4 events) NA 
054GW002 5m 103 µg/L 1 (5 events) NA 
065GW003 5th 762 µg/L 5 (5 events) 144 - 1,290 µg/L 
576GW02D 2na 95.2 µg/L 3 (4 events) 86-101 µg/L 
566GW001 4th 104 µg/L 1 (4 events) NA 
018GW001 4m 117 µg/L 4 (4 events) 109 - 313 µg/L 
FDSGW10A 2na 2,340 µg/L 2 (2 events) 2340- 2790 µg/L 
120GW003 4tn 316 µg/L 2 (3 events) 198 - 316 µg/L 
Notes: 
NA = Not Applicable 
µg/L = Microgram per liter 

37 



ENSA,_E Zone J Site Linkage 
Charleston Naval Shipyard 

May 2004 

~,,,~t is our assumption tha inorganic evels in groundwater are not high enough to support the 

theory that the dissolved concentration can contribute to the sediment load. 

Potential Upland Source Identification for the Cooper River 

There are six sediment samples collected from the Cooper River with ERM value exceedancess. 

Fourteen parameters were identified as ERM quotient categories 3 or 4: acenaphthene, 

anthracene, benzo(a)anthracene, benzo(a)pyrene, chrysene, dibenz(a,h)anthracene, 

fluoranthene, fluorene, phenanthrene, pyrene, total PCBs, lead, copper, and zinc. Upper 

interval soil/sediment sample distributions were then mapped to determine areas that may 

contribute to a potential accumulation of these constituents. Copper was not identified in 

upland soil/sediment intervals or storm water effluent. Table 22 summarizes sediment locations 

in the Cooper River with ERM exceedences. 
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Table 22 

Sediment Locations in the Cooper River 
With ERM Quotient Cateaories of 3 or 4 

ERM Upland 
Quotient Result ERM Value Drainage 

Sediment ID category Parameter (mg/kg) (mg/kg) Basin 

~M000161) 3 Acenaohthene 0.64 0.5 23 
Anthracene 1.4 1.1 23 
Benzo( a )anthracene 2.6 1.6 23 
Benzo( a )ovrene 2.2 1.6 23,30 
Chrvsene 2.9 2.8 23 
Dibenz<a hlanthracene 0.72 0.26 23 
Fluoranthene 6.7 5.1 23 30 
Fluorene 0.76 0.54 23 
Phenanthrene 6.9 1.5 23 
Pvrene 5.6 2.6 23 

555M000101 3 Total PCBs 1.457 0.18 28 
699M0004E1 3 Lead 996 ~-, 27, 30, 34, 36 

•d~ 3 Acenaohthene 0.69 0.5 30 35 
Anthracene 1.2 1.1 30 
Benzo(a)anthracene 1.8 1.6 30 
Dibenz(a h)anthracene 0.36 0.26 30 
Phenanthrene 2.4 1.5 30 
Pvrene 4.4 2.6 30 35 

556M000801 3 Pvrene 3.2 2.6 30 35 
556M000501 j 4 Anthracene 1.2 1.1 35, 37 

K Benzo( a )anthracene 4.3 1.6 35 37,43 
Benzo< a )pyrene 3.6 1.6 30 35,37.43 
Chrvsene 5.6 2.8 35, 37. 43 
Conner 1930 270 No Linkaqe 
Dibenz(a.h )anthracene 0.82 0.26 35, 37. 41. 43 
Fluoranthene 14 5.1 30.35 
Lead 220 218 30 34.36 41 
Phenanthrene 5.7 1.5 35,37 
Pvrene 10 2.6 35,37,43 
Zinc 774 410 35, 41 
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Potential Miaration Pathwavs 
Upland 
Soil/ 

Sediment Storm Ground Surface 
Interval Water Water Water 

x - - -
x - - -
x - - -
x - - -
x - - -
x - - -
x - - -
x - - -
x - - -
x - - -
x - - -
x - - -
x - - -
x - - -
x - - -
x - - -
x - - -
x - - -
x - - -
x - - -
x - - -
x - - -
x - - -

- - -
x - - -
x - - -
x x - -
x - - -
x - - -
x - x -
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Acenaphthene was identified in three upland drainage basins exceeding the ERM value. 

Twenty-two upper interval soil and two site sediment samples within those drainage basins also 

had detections of acenaphthene exceeding the ERM value. 

Zone E, Drainage Basin 23 

Three surface soil samples collected in 1996 and 1997 during the Zone E RFI investigation of 

AOC 530 had detections above the ERM value. All locations were collected inside of Building 

35. Two sediment samples collected near Drainage Basin 23 had a detection of acenaphthene 

that exceeded the ERM value. One sediment sample was collected during the Zone E RFI at 

AOC 546 and the second was collected in the Cooper River near Outfall 21. Storm water 

effluent samples for Drainage Basin 23 were collected in 2002; however, acenaphthene was not 

detected above the effluent screening level. Table 23 summarizes the detections above the 

sediment ERM value for acenaphthene in Drainage Basin 23. 

Table 23 
Acenaphthene Concentration 

Drainaae Basin 23 

Sample ID Date collected Concentration (ma/kal Groundcover 

Site Soil 

530SB00601 1/11/1996 5.7 Building 0035 

530SB00801 1/11/1996 11 Building 0035 

530SB00701 1/11/1996 2.4 Building 0035 

Site Sediment 
546M000101 10/31/1995 2.7 Pavement 

Notes: 
mQ/kg = Milligrams per kilogram 

Zone E, Drainage Basin 30 

Twelve soil samples collected as part of the Zone E RFI of SWMUs 83, 84 and AOCs 559, 570, 

572, 574 in drainage basin 30 had detections above the ERM for acenaphthene. Most of the 

surface soil sample locations were in paved areas. Storm water effluent samples for Drainage 

Basin 30 were collected in 2002; however, acenaphthene was not detected above the effluent 

screening levels. One sediment sample collected in the Cooper River in the vicinity of Outfall 30 

had a detection of acenaphthene that exceeded the sediment ERM value. Table 24 summarizes 

the detections above the sediment ERM value for acenaphthene in Drainage Basin 30. 
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Environmental Detachment Charleston (DET) performed two interim measures: AOC 574 and 

Buildings 3, 9, and 68. In 1997, DET was tasked to remove petroleum contaminated soil where 

two fuel tanks and one waste oil tank were formally located (AOC 574). An area 15' x 20' x 4' 

deep was excavated. AOC 574 surface soil samples that exceeded the ERM value were not 

located within the AOC 574 footprint. In 1998, DET conducted a sanitary sewer cross-connect 

dye test study. Several cross-connects were identified in buildings 3, 9, and 68. The report 

indicated that the restroom cross-connects would be addressed by SOUTHDIV at a later date; 

however, cross-connections of floor drains, shop sinks, sump drains, etc. were resolved. 

Table 24 
Acenaphthene Concentration 

Drainaae Basin 30 

Sample ID Date collected Concentration Cma/ka) Groundcover 
Site Soil 
0835800601 12/19/1995 3.6 Building 0009 
0845600101 11/29/1995 0.64 Pavement 
084SB00401 12/1/1995 2.2 Soil 
5595601901 11/13/1995 98 Pavement 

5595604201 10/9/2001 1.4 Pavement 

5595604401 10/9/2001 6 Pavement 

5705601201 11/15/1995 0.69 Pavement 

570SB01501REMD 11/14/1995 6.2 Pavement 

5725600301 9/10/1995 0.52 Pavement 

574SB00501a 11/30/1995 8.8 Pavement 

574SB00501c 5/21/1996 1 Pavement 

5745600801 5/22/1996 2.4 Soil 
Notes: 
mg/kg = Milligram per kilogram 

Zone E, Drainage Basin 35 

Seven surface soil samples collected as part of the Zone E RFI of SWMU 102 and AOCs 590, 

596 had ERM value exceedances. Five surface soil sample locations were in paved areas and 

two were collected in a building. One site sediment sample collected near AOC 590 had a 

detection of acenaphthene above the ERM value. A storm water effluent sample for Drainage 

Basin 35 was collected in 2002; however, acenaphthene was not detected above the effluent 

screening level. Sediment samples collected in the Cooper River near Outfalls 31/32 and 38 

had ERM exceedances of acenaphthene. Table 25 summarizes the acenaphthene ERM . 

exceedances associated with Drainage Basin 35. 
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Table 25 
Acenaphthene Concentration 

Drainaae Basin 35 

SamoleID Date collected Concentration (mg/kal 
Site Soil 

102SB00301 2/1/1996 0.53 
102SB03701a 5/17/1996 0.55 
102SB04001 5/20/1996 0.62 
102SB04201 5/20/1996 0.81 
590SB00101 %/1996 0.95 
596SB00601 10/20/1995 20 
596SB01301 6/4/1996 1.1 
Site Sediment 
590M000101 1/5/1996 38 
Notes: 
mg/kg = Milligram per kilogram 

Anthracene 

Zone J Site Linkage 
Charleston Naval Shipyard 

May 2004 

Groundcover 

Building 0079 
Pavement 
Pavement 
Pavement 
Pavement 

Building 0101 
Pavement 

Pavement 

Anthracene was identified in four upland drainage basins exceeding the ERM value. 

Twenty-one upper interval soil and four site sediment samples within those drainage basins also 

had detections of anthracene exceeding the ERM value. 

Zone E, Drainage Basin 23 

Four soil samples collected in 1996 as part of the Zone E RFI investigation of AOC 530 had ERM 

values exceedances. All locations were located in the paved area or associated with a building. 

A site sediment sample, collected in 1995 for AOC 546, also had ERM exceedances for 

anthracene. Storm water effluent for Drainage Basin 23 was collected in 2002; however, 

anthracene was not detected above the effluent screening level. Sediment samples collected 

near Outfall 21 had anthracene ERM exceedances. Table 26 summarizes the anthracene 

detections associated with Drainage Basin 23. 

Table 26 
Anthracene Concentration 

Drainaae Basin 23 
SamDleID Date Collected Concentration (ma/ka\ 

Site Soil 
5305B00401 
5305B00801 
5305B00601 
5305B00701 
Site Sediment 
546M000101 
Notes: 
mg/kg Milligram per Kilogram 

1/9/1996 
1/11/1996 
1/11/1996 
1/11/1996 

10/31/1995 

1.7 
32 
11 
5.2 

7.4 
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Eight soil samples collected as part of the Zone E RFI investigation of SWMUs 83, 84, and 

AOCs 559, 574 had ERM values exceedances. The majority of the surface soil sample locations 

are in paved areas. Storm water effluent for Drainage Basin 30 was collected in 2002; 

however, anthracene was not detected above the effluent screening level. Sediment samples 

were collected near Outfalls 31 and 32 with ERM exceedances. Table 27 summarizes the 

anthracene detections associated with Drainage Basin 30. 

Environmental Detachment Charleston (DET) performed two interim measures: AOC 574 and 

Buildings 3, 9, and 68. In 1997, DET was tasked to remove petroleum contaminated soil where 

two fuel tanks and one waste oil tank were formally located (AOC 574). An area 15' x 20' x 4' 

deep was excavated. In 1998, DET conducted a sanitary sewer cross-connect dye test study. 

Several cross-connects were identified in buildings 3, 9, and 68. The report indicated that the 

restroom cross-connects would be addressed by SOUTHDIV at a later date; however, 

cross connections of floor drains, shop sinks, sump drains, etc. were resolved. 

Table 27 
Anthracene Concentration 

Drainage Basin 30 
SamnleID Date Collected 

Site Soil 
559S801901 11/13/1995 
084S800101 11/29/1995 
0845800401 12/1/1995 
0835800501 12/18/1995 
083S800601 12/19/1995 
574S800801 5/22/1996 
559S804201 10/9/2001 
559S804401 10/9/2001 
Notes: 
mg/kg = milligram per kilogram 

Zone E, Drainage Basin 35 

Concentration {ma/kg) 

240 
1.4 
5 

1.3 
1.8 
6.2 
3.6 
10 

Groundcover 

Pavement 
Pavement 

Soil 
8uildina 0009 
8uildina 0009 

Soil 
Pavement 
Pavement 

Four soil samples collected in 1996 as part of the Zone E RFI investigation of SWMU 102 and 

AOC 596 had ERM values exceedances. All of the surface soil sample locations are in paved 

areas or associated with a building. AOC 590 site sediment samples were collected from a 

catch basin with ERM anthracene exceedances in 1996. Storm water effluent for 

Drainage Basin 35 was collected in 2002; however, anthracene was not detected above the 

effluent screening level. Sediment samples were collected near Outfalls 38 and 39 in 1996 with 
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ERM exceedances. Table 28 summarizes the anthracene detections associated with Drainage 

Basin 35. 

Table 28 
Anthracene Concentration 

Drainaae Basin 35 
Sample ID Date Collected Concentration Cma/kal Groundcover 

Site Soil 
102SB00801 1/31/1996 2.3 Building 0079 
102SB03701a 5/17/1996 2.3 Pavement 
1025604001 5/20/1996 2.6 Pavement 
5965801301 6/4/1996 2.5 Pavement 
Site Sediment 
590M000101 1/5/1996 48 Pavement 
Notes: 
mg/kg = Milligram per kilogram 

Zones E and F, Drainage Basins 36 and 37 

Two soil samples collected as part of the Zones E and F RFI investigation of AOCs 598 and 599 

had ERM values exceedances. All of the surface soil sample locations are in paved areas. 

AOC 607 site sediment samples were collected from catch basins with ERM anthracene 

exceedances in 1996. Storm water effluent for Drainage Basin 37 was collected in 2002; 

however, anthracene was not detected above the effluent screening level. Sediment samples 

were collected near Outfalls 38 and 39 in 1996 with ERM exceedances. Table 29 summarizes 

the anthracene detections associated with Drainage Basin 37. 

Table 29 
Anthracene Concentration 
Drainage Basins 36 and 37 

Sample ID I Date Collected I Concentration (mg/kal I Groundcover 
Site Soil 
5985600201 I 9/19/1995 I 6.9 I Pavement 
5995600701 I 9/16/1996 I 5.2 I Pavement 
Site Sediment 
607M000401 I 10/1/1996 I 2.7 I Pavement 
607M000301 I 10/1/1996 I 32 I Pavement 
Notes: 
mg/kg = Milligram per kilogram 

Benzo(a)anthracene 

Benzo(a)anthracene was identified in five upland drainage basins exceeding the ERM value. 

Forty-nine upper interval soil and six site sediment samples within those drainage basins also 

had detections of benzo(a)anthracene exceeding the ERM value. 
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There were eight Soil samples collected in 1995-1996 as part of the Zone E RFI investigation of 

AOCs 530, 531 had ERM values exceedances. All locations were located in the paved area or 

associated with a building. AOC's 539, 546 site sediment samples, which also had ERM 

exceedances for benzo(a)anthracene, were also collected. Storm water effluent for 

Drainage Basin 23 was collected in 2002; however, benzo(a)anthracene was not detected 

above the above the effluent screening level. Sediment samples collected near Outfalls 21 and 

14 had benzo(a)anthracene ERM exceedances. Table 30 summarizes the benzo(a)anthracene 

detections associated with Drainage Basin 23. 

Table 30 
Benzo(a)anthracene Concentration 

Drainaae Basin 23 

Sample ID Date collected Concentration Cma/ka\ Groundcover 
Site Soil 
531SB00301 10/27/1995 3.6 Pavement 

530SB00401 1/9/1996 7.2 Pavement 

5305B00101 1/9/1996 3.4 Pavement 

530SB00801 1/11/1996 49 Building 

5305B00601 111111996 20 Building 

5305B00701 1/11/1996 15 Building 

531SB00401 9/3/1996 5.2 Pavement 

531SB00501 9/15/1996 4.2 Pavement 

Site Sediment 

539M000101 9/7/1995 2.2 Pavement 

546M000101 10/31/1995 15 Pavement 

Notes: 
mg/kg = Milligram per kilogram 

Zone E, Drainage Basin 30 

There were 13 soil samples collected in 1995, 1996, 2001 as part of the Zone E RFI 

investigation of SWMUs 83, 84, and AOCs 559, 570, 573, 574 had ERM values exceedances. 

The majorities of the surface soil sample locations are in paved areas or associated with a 

building. Storm water effluent for Drainage Basin 30 was collected in 2002; however, 

benzo(a)anthracene was not detected above the effluent screening level. Sediment samples 

were collected near Outfall 31 and AOC 556 with ESV exceedances. Table 31 summarizes the 

benzo(a)anthracene detections associated with Drainage Basin 30. 
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Environmental Detachment Charleston (DET) performed two interim measures: AOC 574 and 

Buildings 3, 9, and 68. In 1997, DET was tasked to remove petroleum contaminated soil where 

two fuel tanks and one waste oil tank were formally located (AOC 574}. An area 15' x 20' x 4' 

deep was excavated. In 1998, DET conducted a sanitary sewer cross-connect dye test study. 

Several cross-connects were identified in buildings 3, 9, and 68. The report indicated that the 

restroom cross-connects would be addressed by SOUTHDIV at a later date; however, 

cross connections of floor drains, shop sinks, sump drains, etc. were resolved. 

Table 31 
Benzo(a)anthracene Concentration 

Drainaae Basin 30 

Sample ID Date collected 
Site Soil 
573S800201 9/11/1995 
559S801901 11/13/1995 
570S801201 11/15/1995 
084S800101 11/29/1995 
574S800101 11/30/1995 
574S800301 11/30/1995 
084S800501 12/1/1995 
084S800301 12/1/1995 
084S800401 12/1/1995 
083S800601 12/19/1995 
574S800801 5/22/1996 
559S804401 10/9/2001 
559S804201 10/9/2001 
Notes: 
mg/kg = Milligram per kilogram 

Zone E, Drainage Basin 35 

Concentration (ma/ka'l 

4.2 
260 
2.7 
4.2 
3.1 
2.2 
3 

1.7 
11 
3.5 
9.3 
19 
6.7 

Groundcover 

Pavement 
Pavement 
Pavement 
Pavement 
Pavement 
Pavement 

Soil 
Soil 

8uildina 
Pavement 
Pavement 
Pavement 
Pavement 

There were nine soil samples collected as part of the Zone E RFI investigation of AOC's 590, 

596 and SWMU 102 had ERM values exceedances. The majorities of the surface soil sample 

locations are in paved areas or associated with a building. AOC 590 site sediment samples 

were collected from a catch basin with ERM benzo(a)anthracene exceedances in 1996. 

Storm water effluent for Drainage Basin 35 was collected in 2002; however, 

benzo(a)anthracene was not detected above the effluent screening level. Sediment samples 

were collected near Outfalls 38, 39, 40/41 in 1995 with ERM exceedances. Table 32 

summarizes the benzo(a)anthracene detections associated with Drainage Basin 35. 
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Table 32 

Benzo(a)anthracenne Concentration 
Drainaae Basin 35 

SamDleID Date collected Concentration lma/kal 
Site Soil 
5965800601 10/20/1995 70 
590S800101 1/4/1996 1.8 
102S800801 1/31/1996 2.4 
102S803801 5/17/1996 1.8 
1025803701a 5/17/1996 10 
102SB03601b 5/17/1996 2 
1025804001 5/20/1996 6.7 
1025804201 5/20/1996 1.7 
5965801301 6/4/1996 3.3 
Site Sediment 
590M000101 1/5/1996 120 
Notes: 
mg/kg = Milligram per kilogram 

Zones E and F, Drainage Basin 37 

Zone J Site Linkage 
Charleston Naval Shipyard 

May 2004 

Groundcover 

8uildina 
Pavement 
8uildina 

Pavement 
Pavement 
Pavement 
Pavement 
Pavement 
Pavement 

Pavement 

There were four soil samples collected as part of the Zones E and F RFI investigation of 

FDS and AOC's 598, 599, 611 had ERM values exceedances. The majority of the surface soil 

sample locations are in paved areas, except for FDS and AOC 611 sample locations which were 

collected in grass. AOC 607 site sediment samples were collected from catch basins with ERM 

benzo(a)anthracene exceedances in 1996. Storm water effluent for Drainage Basin 37 was 

collected in 2001/2002 however, benzo(a)anthracene was not detected above the effluent 

screening level. Sediment samples were collected near Outfalls 38, 39, 40 and 41 in 1995 with 

ERM exceedances. Table 33 summarizes the benzo(a)anthracene detections associated with 

Drainage Basin 37. 

Table 33 
Benzo(a)anthracene Concentration 

Drainage Basin 37 
SamnleID Date collected Concentration (mg/kal Groundcover 

Site Soil 
FDSSH02601 10/21/1996 2.5 Soil 
FDSSH03001 7/28/1999 2.2 Soil 
5985800201 9/19/1995 9.2 Pavement 
5995800701 9/16/1996 19 Pavement 
Site Sediment 
607M000301 10/1/1996 51 Pavement 
607M000201 10/1/1996 2.1 Pavement 
607M000401 10/1/1996 3.7 Pavement 
Notes: 
mg/kg = Milligram per kilogram 
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Zone G, Drainage Basin 43 

Zone J Site Linkage 
Charleston Naval Shipyard 

May 2004 

There were 13 soil samples collected as part of the Zone G RFI investigation of SWMUs 6, 7, 

and AOC 628 had ERM values exceedances. The majorities of the surface soil sample locations 

are in grassy areas or associated with buildings or pavement. Storm water effluent for 

Drainage Basin 43 was collected in 2002; however, benzo(a)anthracene was not detected 

above the effluent screening level. Sediments collected near Outfalls 38, 39, 40 and 41 had 

ERM exceedances. Table 34 summarizes the benzo(a)anthracene detections associated with 

Drainage Basin 43. 

In Wft DET performed an interim measures for SWMUs 6, 7 and AOC 635. 

torem'iMiliiilllfiiiliaiiiiilliiaiilliitiii!ii~iatl~iliWllilli 
lead, as well as the demolition and disposal of Building 3902. The majority of the area was 

excavated two feet deep; however, in areas of elevated contamination, the area was excavated 

to four feet. Therefore, the benzo(a)anthracene ERM exceedances have been excavated. 

Extent of excavation needs to be incorporated into GIS to determine if contamination is still 

present. 

Table 34 
Benzo(a)anthracene Concentration 

Drainage Basin 43 
Sample ID Date Collected Concentration {mg/kal Groundcover 

Site Soil 
007S816101 10/11/1993 2.2 Soil 
007S830101 10/13/1993 14 Soil 
007SB37101 10/13/1993 4.5 Soil 
007S828101 10/13/1993 1.6 Soil 
006S815101 10/27/1993 1.8 8uildina 
006S800201 9/19/1996 2.5 8uildina 
628S800601 12/17/1999 6.8 Soil 
628S801401 1/27/2000 1.6 Pavement 
Notes: 
mg/kg = Milligram per Kilogram 

Benzo(a )pyrene 

Benzo(a)pyrene was identified in five upland drainage basins exceeding the ERM value. 

Fifty-one upper interval soil and five site sediment samples within those drainage basins also 

had detections of benzo(a)pyrene exceeding the ERM value. 
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Zone E, Drainage Basin 23 

Zone J Site Linkage 
Charleston Naval Shipyard 

May 2004 

Eight soil samples collected in 1995/1996 as part of the Zone E RFI investigation of AOCs 530 

and 531 had ERM values exceedances. All locations were located in the paved or associated 

with a building. AOC 546 site sediment samples, which also had ERM exceedances for 

benzo(a)pyrene, were also collected. Storm water effluent for Drainage Basin 23 was collected 

in 2002; however, benzo(a)pyrene was not detected above the effluent screening level. 

Sediment samples collected near Outfall 21 had benzo(a)pyrene ERM exceedances. Table 35 

summarizes the benzo(a)pyrene detections associated with Drainage Basin 23. 

Table 35 
Benzo(a)pyrene Concentration 

Drainage Basin 23 
Sample ID Date Collected Concentration {ma/kal Groundcover 

Site Soil 
531SB00301 10/27/1995 4.1 Pavement 
530SB00101 1/9/1996 2.9 Pavement 
530SB00401 1/9/1996 4.2 Pavement 
5305600801 1/11/1996 38 Buildinq 0035 
5305600701 1/11/1996 14 BuildinCI 0035 
530SB00601 1/11/1996 15 Buildina 0035 
531SB00401 9/3/1996 5.5 Pavement 
531SB00501 9/15/1996 4.7 Pavement 
Site Sediment 
546M000101 10/31/1995 11 Pavement 
Notes: 
mg/kg = Milligram per Kilogram 

lone E, Drainage Basin 30 

Thirteen soil samples collected in 1995, 1996, and 2001 as part of the Zone E RFI investigation 

of SWMUs 83, 84 and AOCs 559, 570, 573, 574 had ERM values exceedances. The majority of 

the surface soil sample locations are in paved areas. Site sediment samples were collected 

exceeding the ESV but were below the ERM values. Storm water effluent for Drainage Basin 30 

was collected in 2002; however, benzo(a)pyrene was no detected above the effluent screening 

level. Sediment samples were collected near Outfalls 31 and 32 with SSV exceedances; 

however, ERM exceedances were present near Outfalls 21 and 38. Table 36 summarizes the 

benzo(a)pyrene detections associated with Drainage Basin 30. 

Environmental Detachment Charleston (DET) performed two interim measures: AOC 574 and 

Buildings 3, 9, and 68. In 1997, DET was tasked to remove petroleum contaminated soil where 

two fuel tanks and one waste oil tank were formally located (AOC 574). An area 15' x 20' x 4' 
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deep was excavated. In 1998, DET conducted a sanitary sewer cross-connect dye test study. 

Several cross-connects were identified in buildings 3, 9, and 68. The report indicated that the 

restroom cross-connects would be addressed by SOUTHDIV at a later date; however, 

cross-connections of floor drains, shop sinks, sump drains, etc. were resolved. 

Table 36 
Benzo(a)pyrene Concentration 

Drainage Basin 30 
Sample ID Date Collected Concentration (mg/kal Groundcover 

Site Soil 
573SB00201 9/11/1995 3.6 Pavement 
559SB01901 11/13/1995 210 Pavement 
570SB01201 11/15/1995 2.5 Pavement 
084SB00101 11/29/1995 4.1 Pavement 
574SB00101 11/30/1995 3.1 Pavement 
574SB00301 11/30/1995 2.6 Pavement 
084SB00301 12/1/1995 1.7 Soil 
084SB00401 12/1/1995 9.3 Soil 
084SB00501 12/1/1995 3.4 Soil 
083SB00601 12/19/1995 2.9 Buildino 0009 
574SB00801 5/22/1996 7.6 Soil 
559SB04201 10/9/2001 4.7 Pavement 
559S804401 10/9/2001 14 Pavement 
Notes: 
mg/kg = Milligram per Kilogram 

Zone E, Drainage Basin 35 

Ten soil samples collected in 1995 and 1996 as part of the Zone E RFI investigation of 

SWMU 102 and AOCs 590, 596 had ERM values exceedances. All of the surface soil sample 

locations are in paved areas or associated with a building. AOC 590 site sediment samples 

were collected from a catch basin with ERM benzo(a)pyrene exceedances in 1996. Storm water 

effluent for Drainage Basin 35 was collected in 2002; however, benzo(a)pyrene was not 

detected above in effluent screening level. Sediment samples were collected near Outfalls 38, 

39, 40/41 in 1995 with ERM exceedances. Table 37 summarizes the benzo(a)pyrene detections 

associated with Drainage Basin 35. 

Table 37 
Benzo(a)pyrene Concentration 

Drainage Basin 35 
SamDleID Date Collected Concentration (mg/kal Groundcover 

Site Soil 
596SB00601 10/20/1995 55 Building 0101 
590SB00101 1/4/1996 1.8 Pavement 
102SB00801 1/31/1996 1.8 Buildina 0079 
102SB03601b 5/17/1996 2.9 Pavement 
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Table 37 

Benzo(a)pyrene Concentration 
Drainaae Basin 35 

SamDleID Date Collected Concentration (ma/kal 
102SB03701a 5/17/1996 8.2 
102SB03801 5/17/1996 3 
102SB04201 5/20/1996 1.7 
102SB04001 5/20/1996 6.1 
102SB04501 5/21/1996 2.1 
596SB01301 6/4/1996 2.8 
Site Sediment 
590M000101 1/5/1996 92 
Notes: 
mg/kg = Milligrams per kilograms 

Zones E and F, Drainage Basin 37 

Zone J Site Linkage 
Charleston Naval Shipyard 

May 2004 

Groundcover 
Pavement 
Pavement 
Pavement 
Pavement 

Building 0079 
Pavement 

Pavement 

Five soil samples collected from 1995 to 1999 as part of the Zones E and F RFI investigation of 

AOCs 598, 599, 611 and FDS had ERM values exceedances. The majority of the surface soil 

sample locations are in grassy areas. AOC 607 site sediment samples were collected from catch 

basins with ERM benzo(a)pyrene exceedances in 1996. Storm water effluent for Drainage Basin 

37 was collected in 2002; however, benzo(a)pyrene was detected above the effluent screening 

level. Sediment samples were collected near Outfalls 38, 39, 40 and 41 in 1995 with ERM 

exceedances. Table 38 summarizes the benzo(a)pyrene detections associated with 

Drainage Basin 37. 

Table 38 
Benzo(a)pyrene Concentration 

Drainage Basin 37 
SamDleID Date Collected Concentration {mg/kal Groundcover 

Site Soil 
598SB00201 9/19/1995 4.9 Pavement 
599SB00701 9/16/1996 17 Pavement 
611SB00601 1/9/1997 3 Soil 
FDSSH02601 10/21/1996 1.7 Soil 
FDSSH03001 7/28/1999 2 Soil 
Site Sediment 
607M000201 10/1/1996 1.8 Pavement 
607M000301 10/1/1996 36 Pavement 
607M000401 10/1/1996 6.2 Pavement 
Notes: 
mg/kg = Milligrams per kilograms 

Zone G, Drainage Basin 43 

Thirteen soil samples collected in 1993, 1996, 1999, and 2002 as part of the Zone G RFI 

investigation of SWMUs 6, 7 and AOC 628 had ERM values exceedances. The majority of the 

13 ERM exceedances were collected in 1993. All of the surface soil sample locations are in 
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grassy areas, except for AOC 628 sample location. Storm water effluent for Drainage Basin 43 

was collected in 2002; however, benzo(a)pyrene was no detected above the effluent sample 

screening level. Sediment samples were collected near Outfalls 42A and 43 with SSV 

exceedances. Sediments collected near Outfalls 38, 39, 40 and 41 had ERM exceedances. 

Table 39 summarizes the benzo(a)pyrene detections associated with Drainage Basin 43. 

In 1998, DET performed an interim measures for SWMUs 6, 7 and AOC 635. DET was tasked 

to remove hot spots of contaminated soil and concrete with elevated levels PCB, pesticides and 

lead, as well as the demolition and disposal of Building 3902. The majority of the area was 

excavated two feet deep; however, in areas of elevated contamination, the area was excavated 

to four feet. Therefore, the benzo(a)pyrene ERM exceedances have been excavated. Extent of 

excavation needs to be incorporated into GIS to determine if contamination is still present. 

Table 39 
Benzo(a)pyrene Concentration 

Drainage Basin 43 
Sample ID Date Collected Concentration (ma/kal Groundcover 

Site Soil 
007S827101 10/11/1993 6.4 Soil 
007S816101 10/11/1993 2.1 Soil 
007S828101 10/13/1993 2.5 Soil 
007S830101 10/13/1993 10 Soil 
007S837101 10/13/1993 4.2 Soil 
006S800201 9/19/1996 2.5 Soil 
628S800601 12/17/1999 8.3 Pavement 
006S802101 5/8/2002 1.61 Soil 
Notes: 
mg/kg = Milligrams per kilogram 

Chrysene 

Chrysene was identified in four upland drainage basins exceeding the ERM value. Twenty-four 

upper interval soil and four site sediment samples within those drainage basins also had 

detections of chrysene exceeding the ERM value. 

3.5.1 Zone E, Drainage Basin 23 

There were eight soil samples collected in 1995-1996 as part of the Zone C RFI investigation of 

AOCs 530 and 531 with ERM values exceedances. All locations were located in the paved area 

or associated with a building. AOC 546 site sediment samples, which also had 

ERM exceedances for chrysene, were also collected. Storm water effluent for Drainage Basin 
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23 was collected in 2002; however, chrysene was not detected above the effluent screening 

level. Sediment samples collected near Outfalls 21 and 14 had chrysene ERM exceedances. 

Table 40 summarizes the chrysene detections associated with Drainage Basin 23. 

Table 40 
Chrysene Concentration 

Drainage Basin 23 
SamDleID Date collected Concentration Cma/kal Groundcover 

Site Soil 
5315800301 10/27/1995 3.8 Pavement 
5305800401 1/9/1996 6 Pavement 
5305800101 1/9/1996 3.4 Pavement 
5305800601 1/11/1996 20 8uildino 
5305800701 1/11/1996 16 8uildino 
5305800801 1/11/1996 46 8uildino 
5315800401 9/3/1996 5.6 Pavement 
5315800501 9/15/1996 4.1 Pavement 
Site Sediment 
546M000101 10/31/1995 15 Pavement 
Notes: 
mg/kg = Milligrams per kilograms 

Zone E, Drainage Basin 35 

There were five soil samples collected in 1995-1996 as part of the Zone E RFI investigation of 

AOC 590 had ERM values exceedances. All of the surface soil sample locations are in paved 

areas or associated with a building. AOC 590 site sediment samples were collected from a 

catch basin with ERM chrysene exceedances in 1996. Storm water effluent for Drainage Basin 

35 was collected in 2002; however, chrysene was not detected above the effluent screening 

level. Sediment samples were collected near Outfalls 38, 39, 40/41 in 1995 with 

ERM exceedances. Table 41 summarizes the chrysene detections associated with 

Drainage Basin 35. 

Table41 
Chrysene Concentration 

Drainaae Basin 35 
Sample ID Date Collected Concentration (mg/kg) Groundcover 

Site Soil 
5965800601 10/20/1995 82 8uildina 
1025800801 1/31/1996 3 8uildino 
1025803701a 5/17/1996 8.4 Pavement 
102S804001 5/20/1996 7.8 Pavement 
5965801301 6/4/1996 4.2 Pavement 
Site Sediment 
590M000101 1/5/1996 110 Pavement 
Notes: 
mg/kg = Milligrams per kilograms 
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Zones E and F, Drainage Basin 37 

Zone J Site Linkage 
Charleston Naval Shipyard 

May 2004 

There was one soil sample collected as part of the Zones E and F RFI investigation of FDS had 

ERM values exceedances. The majority of the surface soil sample location was collected in 

grass. AOC 607 site sediment samples were collected from catch basins with ERM chrysene 

exceedances in 1996. Storm water effluent for Drainage Basin 37 was collected in 2001, 

however, chrysene was not detected above the effluent screening level. Sediment samples were 

collected near Outfalls 38, 39, 40 and 41 in 1995 with ERM exceedances. Table 42 summarizes 

the chrysene detections associated with Drainage Basin 37. 

Table42 
Chrysene Concentration 

Drainaae Basin 37 
SamoleID I Date Collected I Concentration (ma /kal I Groundcover 

Site Soil 
FDSSH02601 I 10/21/1996 I 3.2 I Soil 
Site Sediment 
607M000401 I 10/1/1996 I 4.2 I Pavement 
607M000301 I 10/1/1996 I 55 I Pavement 
Notes: 
mg/kg = Milligrams per kilograms 

Zone G, Drainage Basin 43 

Six soil samples collected as part of the Zone G RFI investigation of SWMUs 6, 7, and AOC 628 

had ERM values exceedances. The majority of the surface soil locations are in grassy areas. 

Storm water effluent for Drainage Basin 43 was collected in 2002; however, chrysene was not 

detected in the effluent screening level. Sediments collected near Outfalls 38, 39, 40 and 41 

had ERM exceedances. Table 43 summarizes the chrysene detections associated with 

Drainage Basin 43. 

In 1998, DET performed an interim measures for SWMUs 6, 7 and AOC 635. DET was tasked 

to remove hot spots of contaminated soil and concrete with elevated levels PCB, pesticides and 

lead, as well as the demolition and disposal of Building 3902. The majority of the area was 

excavated two feet deep; however, in areas of elevated contamination, the area was excavated 

to four feet. Therefore, the chrysene ERM exceedances have been excavated. Extent of 

excavation needs to be incorporated into GIS to determine if contamination is still present. 
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Table 43 

Chrysene Concentration 
Drainaae Basin 43 

Sample ID Date Collected Concentration Cma/kal 
Site Soil 
007SB27101 10/11/1993 9.6 
007SB28101 10/13/1993 3.1 
007SB30101 10/13/1993 11 
007SB37101 10/13/1993 4.2 
006SB00201 9/19/1996 2.8 
628SB00601 12/17/1999 12 
Notes: 
mg/kg = Milligrams per kilograms 

Dibenz(a,h)anthracene 

Zone J Site Linkage 
Charleston Naval Shipyard 

May 2004 

Groundcover 

Soil 
Soil 
Soil 
Soil 
Soil 

Pavement 

Dibenz(a,h)anthracene was identified in six upland drainage basins exceeding the ERM value. 

Sixty-seven upper interval soil and five site sediment samples within those drainage basins also 

had detections of dibenz(a,h)anthracene exceeding the ERM value. 

Zone E, Drainage Basin 23 

There were 12 soil samples collected in 1995-1996 as part of the Zone E RFI investigation of 

SWMU 37 and AOCs 530, 531, and 542 had ERM values exceedances. All locations were 

located in the paved areas or associated with a building. AOC 546 site sediment samples, 

which also had ERM exceedances for dibenz(a,h)anthracene, were also collected. Storm water 

effluent for Drainage Basin 23 was collected in 2002; however, dibenz(a,h)anthracene was not 

detected above the effluent screening level. Sediment samples collected near Outfall 21 had 

dibenz(a,h)anthracene ERM exceedances. Table 44 summarizes the dibenz(a,h)anthracene 

detections associated with Drainage Basin 23. 

Table44 
Dibenz(a,h)anthracene Concentration 

Drainage Basin 23 
Sample ID Date collected Concentration Cma/kal Groundcover 

Site Soil 
542SB00501 8/29/1995 0.41 Pavement 
531SB00301 10/27/1995 1.3 Pavement 
531SB00201 10/27/1995 0.45 Pavement 
530SB00401 1/9/1996 0.93 Pavement 
530SB00101 1/9/1996 0.65 Pavement 
530SB00801 1/11/1996 12 Buildina 
530SB00601 1/11/1996 4.4 Buildina 
530SB00701 1/11/1996 5 Building 
531SB00401 9/3/1996 1.2 Pavement 
530SB00901 9/14/1996 0.27 Pavement 
530SB01001a 9/14/1996 0.43 Pavement 
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Table44 

Dibenz(a,h)anthracene Concentration 
Drainaae Basin 23 

SamoleID I Date collected I Concentration (mg/kg) I 
531S600501 I 9/15/1996 
Site Sediment 
539M000101 I 9/7/1995 
546M000101 I 10/31/1995 
Notes: 
mg/kg = Milligrams per kilograms 

Zone E, Drainage Basin 30 

I 0.86 I 

I 0.49 I 
I 3.7 I 

Zone J Site Linkage 
Charleston Naval Shipyard 

May 2004 

Groundcover 
Pavement 

Pavement 
Pavement 

There were 19 soil samples collected in 1995-1996 as part of the Zone E RFI investigation of 

SWMUs 83, 84, and AOCs 559, 570, 572, 573, 574 had ERM values exceedances. The 

majorities of the surface soil sample locations are in paved areas or associated with a building. 

Site sediment samples were collected exceeding the ERM but were below the ESV values. 

Storm water effluent for Drainage Basin 30 was collected in 2002; however, 

dibenz(a,h)anthracene was no detected above the effluent screening level. Sediment samples 

were collected near Outfalls 31 and 32 with ERM exceedances. Additional ERM exceedences are 

located near Outfalls 21 and 38 through 41. Table 45 summarizes the dibenz(a,h)anthracene 

detections associated with Drainage Basin 30. 

Environmental Detachment Charleston (DET) performed two interim measures: AOC 574 and 

Buildings 3, 9, and 68. In 1997, DET was tasked to remove petroleum contaminated soil where 

two fuel tanks and one waste oil tank were formally located (AOC 574). An area 15' x 20' x 4' 

deep was excavated. In 1998, DET conducted a sanitary sewer cross-connect dye test study. 

Several cross-connects were identified in buildings 3, 9, and 68. The report indicated that the 

restroom cross-connects would be addressed by SOUTHDIV at a later date; however, 

cross-connections of floor drains, shop sinks, sump drains, etc. were resolved. 

Table45 
Dibenz(a,h)anthracene Concentration 

Drainaae Basin 30 
SamoleID Date Collected Concentration Cma/kal Groundcover 

Site Soil 
572S600301 9/10/1995 0.36 Pavement 
5735800201 9/11/1995 1 Pavement 
5695600501 10/13/1995 0.27 Pavement 
5705600201 11/6/1995 0.32 Pavement 
5595602001 11/13/1995 0.33 Pavement 
5595601901 11/13/1995 60 Pavement 
5705601201 11/15/1995 0.8 Pavement 
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Table45 

Dibenz( a,h )anthracene Concentration 
Drainaae Basin 30 

SamDleID Date Collected Concentration (mg/kal 
084S800101 11/29/1995 
574S800101 11/30/1995 
084S800501 12/1/1995 
084S800301 12/1/1995 
084S800401 12/1/1995 
083S800601 12/19/1995 
574S800801 5/22/1996 
574S800701 5/22/1996 
084S800701 5/24/1996 
572S801101 9/14/1996 
559S804401 10/9/2001 
559S804201 10/9/2001 
Notes: 
mg/kg = Milligrams per kilograms 

Zone E, Drainage Basin 35 

0.7 
0.49 
1.2 

0.63 
3.6 

0.55 
2.7 

0.51 
0.5 
0.39 
1.7 

0.54 

Zone J Site Linkage 
Charleston Naval Shipyard 

May 2004 

Groundcover 
Pavement 
Pavement 

Soil 
Soil 
Soil 

8uildina 
Soil 

Pavement 
Soil 

Pavement 
Pavement 
Pavement 

There were 12 soil samples collected 1995-1996 as part of the Zone E RFI investigation of 

AOC 590 had ERM values exceedances. All of the surface soil sample locations are in paved 

areas or associated with a building. AOC 590 site sediment samples were collected from a 

catch basin with ERM dibenz(a,h)anthracene exceedances in 1996. Storm water effluent for 

Drainage Basin 35 was collected in 2002; however, dibenz(a,h)anthracene was not detected 

above the effluent screening level. Sediment samples were collected near Outfalls 38, 39, 

40/41 in 1995 with ERM exceedances. Table 46 summarizes the dibenz(a,h)anthracene 

detections associated with Drainage Basin 35. 

Table46 
Dibenz(a,h)anthracene Concentration 

Drainage Basin 35 
SamDleID Date Collected Concentration Cma/kal 

Site Soil 
5965800601 10/20/1995 18 
5905800101 1/4/1996 0.6 
1025800801 1/31/1996 0.6 
1025800201 2/1/1996 0.54 
1025800301 2/1/1996 0.5 
1025800501 2/1/1996 0.31 
1025803801 5/17/1996 1.5 
1025803701a 5/17/1996 6.3 
1025803601b 5/17/1996 1.4 
1025804001 5/20/1996 0.43 
1025804501 5/21/1996 0.56 
5965801301 6/4/1996 0.87 
Site Sediment 
590M000101 1/5/1996 23 

Notes: 
mg/kg = Milligrams per kilograms 
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Groundcover 

Buildino 
Pavement 
8uildino 
8uildina 
8uildina 
8uildina 

Pavement 
Pavement 
Pavement 
Pavement 
8uildina 

Pavement 

Pavement 
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Zones E and F, Drainage Basin 37 

Zone J Site Linkage 
Charleston Naval Shipyard 

May 2004 

There were two soil samples collected as part of the Zones E and F RFI investigation of FDS had 

ERM values exceedances. The two soil sample locations are in grassy areas. AOC 607 site 

sediment samples were collected from catch basins with ERM dibenz(a,h)anthracene 

exceedances in 1996. Storm water effluent for Drainage Basin 37 was collected in 2002, 

however dibenz(a,h)anthracene was not detected above the effluent screening level. Sediment 

samples were collected near Outfalls 38, 39, 40 and 41 in 1995 with ERM exceedances. 

Table 47 summarizes the dibenz(a,h)anthracene detections associated with Drainage Basin 37. 

Table47 
Dibenz(a,h)anthracene Concentration 

Drainage Basin 37 
SamDleID I Date Collected I Concentration Cma/kal I Groundcover 

Site Soil 
FDSSH02601 l 10/21/1996 I 0.29 I Soil 
FDSSH03001 I 7/28/1999 I 0.6 I Soil 
Site Sediment 
607M000301 I 10/1/1996 I 9.1 I Pavement 
607M000401 I 10/1/1996 I 1.8 I Pavement 

Zone E, Drainage Basin 41 

There were six soil samples collected as part of the Zone E RFI Investigation of SWMU 18 and 

AOC 621 had ERM values exceedances. The majority of the surface soil sample locations are in 

paved areas. Samples were collected near Outfalls 38, 39, 40 and 41 in 1995 with ERM 

exceedances. Table 48 summarizes the dibenz(a,h)anthracene detections associated with 

Drainage Basin 41. 

Table48 
Dibenz(a,h)anthracene Concentration 

Drainage Basin 41 

SamuleID Date Collected Concentration (ma /kal 
Site Soil 
6055600301 9/21/1995 0.29 
6055600401 9/21/1995 0.86 
6055600801 9/22/1995 0.3 
018S600401a 9/25/1995 0.3 
6055601401 5/31/1996 0.28 
6055601301 5/31/1996 0.31 
Notes: 
mg/kg = Milligrams per kilograms 
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Zone G, Drainage Basin 43 

Zone J Site Linkage 
Charleston Naval Shipyard 

May 2004 

Nine soil samples collected as part of the Zone G RFI investigation of SWMUs 6, 7, and AOC 628 

had ERM values exceedances. The majorities of the surface soil sample locations are in grassy 

areas, or associated within paved areas. Storm water effluent for Drainage Basin 43 was 

collected in 2002; however, dibenz(a,h)anthracene was not detected above the effluent 

screening level. Sediments collected near Outfalls 38, 39, 40 and 41 had ERM exceedances. 

Table 49 summarizes the dibenzo(a,h)anthracene detections associated with Drainage Basin 43. 

In 1998, DET performed an interim measures for SWMUs 6, 7 and AOC 635. DET was tasked 

to remove hot spots of contaminated soil and concrete with elevated levels PCB, pesticides and 

lead, as well as the demolition and disposal of Building 3902. The majority of the area was 

excavated two feet deep; however, in areas of elevated contamination, the area was excavated 

to four feet. Therefore, the dibenzo(a,h)anthracene ERM exceedances have been excavated. 

Extent of excavation needs to be incorporated into GIS to determine if contamination is still 

present. 

Table49 
Dibenz(a,h)anthracene Concentration 

Drainaae Basin 43 
SamDleID Date Collected Concentration Cma/kal Groundcover 

Site Soil 
007S823101 10/11/1993 0.43 Soil 
007S816101 10/11/1993 0.28 Soil 
0075837101 10/13/1993 0.67 Soil 
007S830101 10/13/1993 1.3 Soil 
0075828101 10/13/1993 0.85 Soil 
0065800201 9/19/1996 0.76 Soil 
0065800101 9/19/1996 0.35 Soil 
628S800601 12/17/1999 1.2 Pavement 
6285801401 1/27/2000 0.28 Pavement 
Notes: 
mg/kg = Milligrams per kilograms 

Fluoranthene 

Fluoranthene was identified in three upland drainage basins exceeding the ERM value. 

Twenty-six upper interval soil and three site sediment samples within those drainage basins also 

had detections of fluoranthene exceeding the ERM value. 
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Zone E, Drainage Basin 23 

Zone J Site Linkage 
Charleston Naval Shipyard 

May 2004 

Eight soil samples collected in 1995 and 1996 as part of the Zone E RFI investigation of AOCs 

530 and 531 had ERM values exceedances. All locations were located in the paved. AOCs 539 

and 546 site sediment samples, which also had ERM exceedances for fluoranthene, were also 

collected. Storm water effluent for Drainage Basin 23 was collected in 2002; however, 

fluoranthene was not detected above the effluent screening level. Sediment samples collected 

near Outfall 21 had fluoranthene ERM exceedances. Sediment samples collected in the 

Cooper River with SSV exceedances were also nearby: Outfalls 21, 22, 28, 29, and 30. 

Table 50 summarizes the fluoranthene detections associated with Drainage Basin 23. 

Table 50 
Fluoranthene Concentration 

Drainaae Basin 23 
SamDle ID Date Collected 

Site Soil 
5315800301 10/27/1995 
5305800401 1/9/1996 
5305800101 1/9/1996 
5305800601 1/11/1996 
5305800701 1/11/1996 
5305800801 1/11/1996 
5315800401 9/3/1996 
5315800501 9/15/1996 
Site Sediment 
539M000101 9/7/1995 
546M000101 10/31/1995 
Notes: 
mg/kg = Milligrams per kilograms 

Zone E, Drainage Basin 30 

Concentration (ma/ka\ 

6.5 
12 
5.6 
45 
32 
90 
11 
7 

8 
33 

Groundcover 

Pavement 
Pavement 
Pavement 

8uildino 0035 
8uildino 0035 
8uildino 0035 

Pavement 
Pavement 

Pavement 
Pavement 

Eleven soil samples collected in 1995, 1996, and 2001 as part of the Zone E RFI investigation of 

SWMUs 83, 84 and AOCs 559, 570, 573, 574, 579 had ERM values exceedances. The majority 

of the surface soil sample locations are in paved areas. Storm water effluent for Drainage Basin 

30 was collected in 2002; however, fluoranthene was no detected above the effluent screening 

level. Sediment samples were collected between Outfalls 22 and 32 with SSV exceedances; 

however, there were no ERM exceedances close to Outfall 30. ERM exceedances are located 

near Outfalls 21 and 38-41. Table 51 summarizes the fluoranthene detections associated with 

Drainage Basin 30. 
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Environmental Detachment Charleston (DET) performed two interim measures: AOC 574 and 

Buildings 3, 9, and 68. In 1997, DET was tasked to remove petroleum contaminated soil where 

two fuel tanks and one waste oil tank were formally located (AOC 574). An area 15' x 20' x 4' 

deep was excavated. In 1998, DET conducted a sanitary sewer cross-connect dye test study. 

Several cross-connects were identified in buildings 3, 9, and 68. The report indicated that the 

restroom cross-connects would be addressed by SOUTHDIV at a later date; however, 

cross-connections of floor drains, shop sinks, sump drains, etc. were resolved. 

Table 51 
Fluoranthene Concentration 

Drainage Basin 30 
SamDle ID Date Collected 

Site Soil 
5735600201 9/11/1995 
579SB00201 9/12/1995 
559SB01901 11/13/1995 
5705601201 11/15/1995 
084SB00101 11/29/1995 
0845600401 12/1/1995 
0845600501 12/1/1995 
083SB00601 12/19/1995 
574SB00801 5/22/1996 
5595604401 10/9/2001 
5595804201 10/9/2001 
Notes: 
mg/kg = Milligrams per kilograms 

Zone E, Drainage Basin 35 

Concentration Cma/kal 

7.7 
7.5 
550 
5.4 
12 
24 
6.4 
7.5 
22 
34 
14 

Groundcover 

Pavement 
Pavement 
Pavement 
Pavement 
Pavement 

Soil 
Soil 

Buildina 0009 
Soil 

Pavement 
Pavement 

Five soil samples collected in 1995 and 1996 as part of the Zone E RFI investigation of 

SWMU 102 and AOC 596 had ERM values exceedances. All of the surface soil sample locations 

are in paved areas or associated with a building. AOC 590 site sediment samples were 

collected from a catch basin with ERM fluoranthene exceedances in 1996. Storm water effluent 

for Drainage Basin 35 was collected in 2002; however, fluoranthene was no detected above the 

effluent screening level Sediment samples were collected near Outfalls 30-32 had SSV 

exceedances; however, ERM exceedances were near Outfalls 38 to 41. Table 52 summarizes 

the fluoranthene detections associated with Drainage Basin 35. 
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Table 52 
Fluoranthene Concentration 

Drainage Basin 35 
Sample ID Date Collected Concentration {ma/ka) 

Site Soil 
596SB00601 10/20/1995 220 
1025B00801 1/31/1996 7 
1025B03701a 5/17/1996 10 
1025B04001 5/20/1996 16 
5965B01301 6/4/1996 10 
Site Sediment 
590M000101 1/5/1996 230 
Notes: 
mg/kg = Milligrams per kilograms 

Fluorene 

Zone J Site Linkage 
Charleston Naval Shipyard 

May 2004 

Groundcover 

BuildinCJ 0101 
Building 0079 

Pavement 
Pavement 
Pavement 

Pavement 

Fluorene was identified in one upland drainage basins exceeding the ERM value. Three upper 

interval soil and one site sediment samples within those drainage basins also had detections of 

fluorene exceeding the ERM value. 

Zone E, Drainage Basin 23 

Three soil samples collected in 1996 as part of the Zone E RFI investigation of AOC 530 had 

ERM values exceedances. All locations were associated with Building 0035. AOC 546 site 

sediment sample, which also had ERM exceedance for fluoranthene, was also collected. 

Storm water effluent for Drainage Basin 23 was collected in 2002; however, fluoranthene was 

not detected above the effluent screening level. Sediment samples collected near Outfall 21 had 

fluoranthene ERM exceedances. Table 53 summarizes the fluoranthene detections associated 

with Drainage Basin 23. 

Table 53 
Fluorene Concentration 

Drainage Basin 23 

SamDleID Date Collected Concentration lma/ka) 
Site Soil 

5305B00601 
5305B00701 
5305B00801 
Site Sediment 
546M000101 
Notes: 
mg/kg Milligrams per kilograms 

1/11/1996 6.8 
1/11/1996 3.5 
1/11/1996 12 

10/31/1995 3.2 
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Lead 

Zone J Site Linkage 
Charleston Naval Shipyard 

May 2004 

Lead was identified in five upland drainage basins exceeding the ERM value. Seventy-six upper 

interval soil and seven site sediment samples within those drainage basins also had detections 

of lead exceeding the ERM value. 

Zone E, Drainage Basin 27 

Eleven soil samples collected in 1995, 1996, and 1997 as part of the Zone E RFI investigation of 

SWMU 25 and AOCs 549, 551 had ERM/background values exceedances. All sample locations 

are in paved areas or associated with a building. Site sediment samples were also collected in 

1996 with ERM exceedances. Storm water effluent for Drainage Basin 27 was collected in 

2002; however, lead was not detected above the effluent screening level. Sediment samples 

were collected near the outfall location in 1997 with ERM exceedances, as well as near Outfalls 

22 and 30. Table 54 summarizes the lead detections associated with Drainage Basin 27. 

Environmental Detachment Charleston (DET) performed three interim measures at SWMU 25. 

In 1997, DET was tasked to demolish the electroplating facility associated with Building 44 

(SWMU 25). However, after demolition of the electroplating facility, it was determined that the 

electrical vault 7 A could not be removed as planned due to the discovery of high voltage 

electrical cables traversing the vault. In 1998, the DET investigated the extent of contamination 

at SWMU 25. Chromium contamination was identified in the electrical vault 7 A. The fluids and 

inside surfaces of the vault were stained yellow with chromium. In 1999, the DET excavated 

and disposed of electrical vault 7A and associated electrical cable conduit. The majority of the 

ERM lead exceedances were excavated during the removal of the electrical vault and 

cable conduit. 

Table54 
Lead Concentration 
Drainaae Basin 27 

SamDleID Date Collected Concentration (ma/ka) Groundcover 
Site Soil 
5495B00801 8/31/1995 300 Pavement 
5495B01001 9/1/1995 1620 Pavement 
5495B00101 9/1/1995 516 Pavement 
5515B00601 9/29/1995 934 Pavement 
025SB00901 2/2/1996 469 Buildina 0044A 
0255B02701 8/28/1997 264 Pavement 
0255B01401 8/28/1997 252 Building 0044A 
025SB01501 8/28/1997 550 Building 0044A 
025SB02301 8/28/1997 917 Building 0044A 
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Table54 
Lead Concentration 
Drainage Basin 27 

SamDleID Date Collected Concentration {ma/kal 
025SB02201 8/28/1997 1090 
025SB02001 8/28/1997 4890 
Site Sediment 
025M000101 3/20/1996 754 
Notes: 
mg/kg = Milligrams per kilograms 

Zone E, Drainage Basin 30 

Zone J Site Linkage 
Charleston Naval Shipyard 

May 2004 

Groundcover 
Buildina 0044A 

Pavement 

Not Classified 

Twenty-three soil samples collected in 1995, 1996, 2001, and 2002 as part of the Zone E RFI 

investigation of SWMUs 83, 84 and AOCs 559, 570, 572, 574, 576, 578 through 580 had 

ERM/background values exceedances. The majority of the surface soil sample locations are in 

paved areas. A few samples associated with SWMU 84 were collected in a grassy area. 

Site sediment samples were collected from storm water catch basins with ERM lead 

exceedances in 1995. Storm water effluent for Drainage Basin 30 was collected in 2002; 

however, lead was not detected above the effluent screening level. Sediment samples were 

collected near the outfall location in 1997 with ERM exceedances. Additional sediment samples 

with ERM exceedances were collected near Outfalls 22, 27, and 39. Table 55 summarizes the 

lead detections associated with Drainage Basin 30. 

Environmental Detachment Charleston (DET) performed two interim measures: AOC 574 and 

Buildings 3, 9, and 68. In 1997, DET was tasked to remove petroleum contaminated soil where 

two fuel tanks and one waste oil tank were formally located (AOC 574). An area 15' x 20' x 4' 

deep was excavated. In 1998, DET conducted a sanitary sewer cross-connect dye test study. 

Several cross-connects were identified in buildings 3, 9, and 68. The report indicated that the 

restroom cross-connects would be addressed by SOUTHDIV at a later date; however, 

cross-connections of floor drains, shop sinks, sump drains, etc. were resolved. 

Table SS 
Lead Concentration 
Drainage Basin 30 

Sample ID Date Collected Concentration {mg/kal Groundcover 
Site Soil 
576SB00101 9/9/1995 335 Pavement 
572SB00601 9/10/1995 445 Pavement 
579SB00201 9/12/1995 362 Pavement 
580SB00601 9/14/1995 1180 Pavement 
580SB00501 9/14/1995 712 Pavement 
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Table 55 

Lead Concentration 
Drainage Basin 30 

Sample ID Date Collected Concentration (mg/kal 
570SB00201 11/6/1995 332 
559SB01901 11/13/1995 249 
574SB00201 11/30/1995 476 
574SB00301 11/30/1995 438 
084SB00401 12/1/1995 317 
084SB00301 12/1/1995 408 
084SB00501 12/1/1995 281 
578SB00101 5/16/1996 567 
574SB00501c 5/21/1996 676 
574SB00801 5/22/1996 411 
574SB00701 5/22/1996 280 
084SB00701 5/24/1996 644 
083SB01001 5/28/1996 1400 
572SB01101 9/14/1996 254 
580SB00901 9/15/1996 376 
572SB02401 11/28/2001 243 
578SB00101b 4/25/2002 301 
Site Sediment 
173M000101 10/12/1995 4270 
173M000201 10/12/1995 811 
173M000301 10/12/1995 721 
572M000101 10/31/1995 329 
Notes: 
mg/kg = Milligrams per kilograms 

Zone F, Drainage Basin 34 

Zone J Site Linkage 
Charleston Naval Shipyard 

May 2004 

Groundcover 
Pavement 
Pavement 
Pavement 
Pavement 

Soil 
Soil 
Soil 

BuildinQ 0025 
Pavement 

Soil 
Pavement 

Soil 
Pavement 
Pavement 
Pavement 
Pavement 

BuildinQ 0025 

Pavement 
Pavement 
Pavement 
Pavement 

Three soil samples collected in 1996 and 1999 as part of the Zone F RFI investigation of 

SWMU 109 had ERM/background values exceedances. Sample locations are in paved and 

grassy areas. Site sediment sample was collected from storm water catch basin which also had 

lead ERM exceedance. Storm water effluent for Drainage Basin 34 was collected in 2002; 

however, lead was not detected above the effluent screening level. There were ERM 

exceedances on lead in the Cooper River near Outfalls 30 and 39. Table 56 summarizes the 

lead detections associated with Drainage Basin 34. 

Table 56 
Lead Concentration 
Drainage Basin 34 

Sample ID Date Collected Concentration (mg/kal Groundcover 
Site Soil 
109SB00401 9/23/1996 362 Soil 
109SBOOST1 10/14/1999 793 Soil 
109SB001Tl 10/15/1999 476 Pavement 
Site Sediment 
109M000301 10/1/1996 1150 Pavement 

Notes: 
mg/kg = Milligrams per kilograms 
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Zone E, Drainage Basin 36 
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Charleston Naval Shipyard 
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Two soil samples collected in 1996 as part of the Zone E RFI investigation of AOC 598 had 

ERM/background values exceedances. All sample locations are in paved areas. Site sediment 

samples were collected from storm water catch basin which also had lead ERM exceedances. 

Storm water effluent for Drainage Basin 36 was collected in 2002; however, lead was not 

detected above the effluent screening level. The effluent sample was collected upgradient from 

the surface soil sample exceedances. Sediment samples collected near Outfalls 30 and 39 also 

exceeded the ERM value for lead. Table 57 summarizes the lead detections associated with 

Drainage Basin 36. 

Table57 
Lead Concentration 
Drainaae Basin 36 

Sample ID I Date Collected I Concentration {ma/kal I Groundcover 
Site Soil 
598SB00601 I 9/16/1996 I 272 I Pavement 
598SB00501 I 9/16/1996 I 1810 I Pavement 
Site Sediment 
598M000101 I 9/24/1995 I 368 I Pavement 
Notes: 
mg/kg = Milligrams per kilograms 

Zones E and F, Drainage Basin 41 

Thirty-seven soil samples collected in 1995, 1996, and 2001 as part of the Zone E and F RFI 

investigation of SWMUs 5, 18 and AOCs 605, 620 had ERM/background values exceedances. 

All sample locations are in paved areas. Storm water effluent for Drainage Basin 41 was 

collected in 2002, however, lead was not detected above the effluent screening level. Sediment 

samples collected in the Cooper River near the drainage basin outfall contained ERM lead 

exceedances. In 2002, 17 locations were within excavation areas and the extent of excavation 

needs to be incorporated into GIS to determine if contamination is still present. Table 58 

summarizes the lead detections associated with Drainage Basin 41. 
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Table 58 
Lead Concentration 
Drainage Basin 41 

Sample ID Date Collected Concentration (mg/kg} 
Site Soil 
605SB00301 9/21/1995 
605SB00701 9/22/1995 
605SB00601 9/22/1995 
005SB00301* 9/22/1995 
605SB00801* 9/22/1995 
005SB00101* 9/25/1995 
005SB00201* 9/25/1995 
018SB00501 9/25/1995 
018SB00401* 9/25/1995 
018SB00101 9/25/1995 
605SB00501 9/26/1995 
605SB00201* 9/26/1995 
605SB01301 5/31/1996 
605SB01201 5/31/1996 
605SB01501 5/31/1996 
620SB01801* 6/6/2001 
620SB03301* 10/10/2001 
620SB03601* 10/10/2001 
6205603501* 10/10/2001 
6205603201* 10/10/2001 
0055603301 11/14/2001 
0055603201 11/14/2001 
005SB02301 11/14/2001 
005SB03001 11/14/2001 
0055602501 11/15/2001 
005SB02701 11/15/2001 
005SB01601* 11/15/2001 
005SB02401 11/15/2001 
005SB02601 11/15/2001 
005SB01701 11/15/2001 
005SB01201* 11/15/2001 
005SB01401* 11/15/2001 
005SB05101* 11/16/2001 
005SB04801* 11/16/2001 
005SB04901* 11/16/2001 
6205605701 11/26/2001 
620SB05401 11/26/2001 
Storm Water Effluent Cua/I} 
EFF032 
Notes: 
mg/kg = 
µg/L = 
* = 

7/11/2002 

Milligrams per kilograms 
Microgram per Liter 

Location excavated 

Phenanthrene 

270 
1190 
399 
462 
460 
338 

10500 
680 
1960 
404 
249 
1600 
627 
815 
1120 
18400 
430 
570 
770 
1500 
490 
930 
1400 
1900 
700 
400 
840 
1900 
980 
260 
7000 
15000 
8900 
7600 
6300 
790 
1820 

140 

Zone J Site Linkage 
Charleston Naval Shipyard 

May 2004 

Groundcover 

Pavement 
Pavement 
Pavement 
Pavement 
Pavement 
Pavement 
Pavement 
Pavement 
Pavement 
Pavement 
Pavement 
Pavement 
Pavement 
Pavement 
Pavement 
Pavement 
Pavement 

Buildino 0068 
Pavement 
Pavement 
Pavement 
Pavement 
Pavement 
Pavement 
Pavement 
Pavement 
Pavement 
Pavement 
Pavement 
Pavement 
Pavement 
Pavement 
Pavement 
Pavement 
Pavement 
Pavement 
Pavement 

Pavement 

Phenanthrene was identified in four upland drainage basins exceeding the ERM value. Fifty-two 

upper interval soil and seven site sediment samples within those drainage basins also had 

detections of phenanthrene exceeding the ERM value. 
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Zone E, Drainage Basin 23 

Zone J Site Linkage 
Charleston Naval Shipyard 

May 2004 

There were eight soil samples collected in 1995-1996 as part of the Zone E RFI investigation of 

AOCs 30, 531 had ERM values exceedances. All locations were located in the paved areas or 

associated with a building. Site sediment samples, which also had ERM exceedances for 

phenanthrene, were collected as part of the investigation of AOC s 539 and 546. Storm water 

effluent for Drainage Basin 23 was collected in 2002; however, phenanthrene was not detected 

above the effluent screening level. Sediment samples collected near Outfall 21 had 

phenanthrene ERM exceedances. Table 59 summarizes the phenanthrene detections associated 

with Drainage Basin 23. 

Table 59 
Phenanthrene Concentration 

Drainage Basin 23 
Sample ID Date Collected Concentration {mg/kal Groundcover 

Site Soil 
531SB00301 10/27/1995 2.2 Pavement 
530SB00401 1/9/1996 6.1 Pavement 
530SB00101 1/9/1996 3.3 Pavement 
530SB00601 1/11/1996 55 Buildina 
530SB00801 1/11/1996 100 Buildina 
530SB00701 1/11/1996 21 Building 
531SB00401 9/3/1996 4.5 Pavement 
5315600501 9/15/1996 2.4 Pavement 
Site Sediment 
539M000101 9/7/1995 4.6 Water bodv 
546M000101 10/31/1995 30 Pavement 
Notes: 
mg/kg = Milligrams per kilograms 

Zone E, Drainage Basin 30 

There were 18 soil samples collected as part of the Zone E RFI investigation of SWMUs 83, 84 

and AOCs 559, 570, 572, 573, 574, 579 that had ERM values exceedances. The majorities of 

the surface soil sample locations are in paved areas or associated with grassy areas or 

buildings. Site sediment samples were collected with ERM phenanthrene exceedances in 1995. 

Storm water effluent for Drainage Basin 30 was collected in 2002; however, phenanthrene was 

not detected above the effluent screening level. Sediment samples were collected near 

outfall 30 in 1995 with ERM exceedances. Table 60 summarizes the phenanthrene detections 

associated with Drainage Basin 30. 
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Environmental Detachment Charleston (DET) performed two interim measures: AOC 574 and 

Buildings 3_, 9, and 68. In 1997, DET was tasked to remove petroleum contaminated soil where 

two fuel tanks and one waste oil tank were formally located (AOC 574). An area 15' x 20' x 4' 

deep was excavated. In 1998, DET conducted a sanitary sewer cross-connect dye test study. 

Several cross-connects were identified in buildings 3, 9, and 68. The report indicated that the 

restroom cross-connects would be addressed by SOUTHDIV at a later date; however, 

cross-connections of floor drains, shop sinks, sump drains, etc. were resolved. 

Table60 
Phenanthrene Concentration 

Dralnaae Basin 30 
Sample ID Date Collected Concentration Cma/kal Groundcover 

Site Soil 
572S800301 9/10/1995 1.5 Pavement 
573S800201 9/11/1995 3.8 Pavement 
579S800201 9/12/1995 5 Pavement 
570S800201 11/6/1995 2.3 Pavement 
5595801901 11/13/1995 600 Pavement 
5705801201 11/15/1995 4.8 Pavement 
0845800101 11/29/1995 8.3 Pavement 
5745800301 11/30/1995 1.8 Pavement 
574S800401 11/30/1995 2.6 Pavement 
084S800301 12/1/1995 2.6 Soil 
084S800501 12/1/1995 2.5 Soil 
084S800401 12/1/1995 26 Soil 
0835800501 12/18/1995 7 8uildina 
083S800601 12/19/1995 6.5 8uildinci 
574S800801 5/22/1996 26 Soil 
559S804301 10/9/2001 1.6 Pavement 
5595804401 10/9/2001 31 Pavement 
5595804201 10/9/2001 12 Pavement 
Site Sediment 
572M000101 10/31/1995 2.2 Pavement 
Notes: 
mg/kg = Milligrams per kilograms 

Zone E, Drainage Basin 35 

There were 13 soil samples collected as part of the Zone E RFI investigation of SWMU 102 and 

AOCs 590, 596 that had ERM values exceedances. All of the surface soil sample locations are in 

paved areas or associated with a building. Site sediment samples were collected from a catch 

basin with ERM phenanthrene exceedances in 1996. Storm water effluent for Drainage Basin 

35 was collected in 2002; however, phenanthrene was not detected above the effluent 

screening level. Sediment samples were collected near Outfalls 38 and 39 in 1995 with 
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ERM exceedances. Table 61 summarizes the phenanthrene detections associated with Drainage 

Basin 35. 

Table 61 
Phenanthrene Concentration 

Dralnaae Basin 35 
Sample ID Date Collected Concentration {ma/kal 

Site Soil 
596SB00601 
590SB00101 
590SB00201 
102SB00801 
102SB00101 
102SB00601 
102SB00201 
102SB00301 
102SB0340la 
102SB03701a 
102SB04001 
102SB04201 
596SB01301 
Site Sediment 
590M000101 
Notes: 
mg/kg = 

10/20/1995 
1/4/1996 
1/5/1996 
1/31/1996 
1/31/1996 
1/31/1996 
2/1/1996 
2/1/1996 
5/17/1996 
5/17/1996 
5/20/1996 
5/20/1996 
6/4/1996 

1/5/1996 

Milligrams per kilograms 

Zones E, F, and G, Drainage Basin 36 and 37 

220 
3.5 
1.5 
7.1 
3.2 
1.6 
2.2 
3 

1.9 
7.5 
9.6 
2.5 
10 

190 

Groundcover 

Buildina 
Pavement 
Pavement 
Building 
Building 
Building 
Buildina 
Buildina 

Pavement 
Pavement 
Pavement 
Pavement 
Pavement 

Pavement 

There were 10 soil samples collected in 1995, 96 & 99 as part of the Zones E, F, and G RFI 

investigation of FDS, 613, and AOCs 598, 599 that had ERM values exceedances. All of the 

surface soil sample locations are in paved areas, except for FDS sample locations which were 

collected in grass. AOC 607 site sediment samples were collected from catch basins with ERM 

phenanthrene exceedances in 1996. Storm water effluent for Drainage Basin 37 was collected 

in 2002; however, phenanthrene was not detected above the effluent screening level. 

Sediment samples were collected near Outfalls 38 and 39 in 1995 with ERM exceedances. 

Table 62 summarizes the phenanthrene detections associated with Drainage Basin 37. 

Table62 
Phenanthrene Concentration 

Drainaae Basin 37 
Sample ID Date Collected Concentration {ma/kal Groundcover 

Site Soil 
FDSSC09501b 12/5/1996 3.1 Pavement 
613SB00901 10/13/1999 5 Pavement 
FDSSH02301 10/17/1996 1.9 Soil 
FDSSH02601 10/21/1996 2.5 Soil 
FDSSH02801 7/28/1999 1.8 Soil 
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Table 62 

Phenanthrene Concentration 
Drainage Basin 37 

Sample ID Date Collected Concentration (mg/kal 
598SB00201 9/19/1995 15 
598SB00301 9/20/1995 2.5 
598SB00601 9/16/1996 1.5 
599SB00301 9/20/1995 1.9 
599SB00701 9/16/1996 48 
Site Sediment 
607M000401 10/1/1996 5.9 
607M000201 10/1/1996 3.2 
607M000301 10/1/1996 110 
Notes: 
mg/kg = Milligrams per kilograms 

Pyrene 

Zone J Site Linkage 
Charleston Naval Shipyard 

May 2004 

Groundcover 
Pavement 
Pavement 
Pavement 

Not classified 
Pavement 

Pavement 
Pavement 
Pavement 

Pyrene was identified in five upland drainage basins exceeding the ERM value. Fifty-eight upper 

interval soil and six site sediment samples within those drainage basins also had detections of 

pyrene exceeding the ERM value. 

Zone E, Drainage Basin 23 

Eight soil samples collected in 1995 and 1996 as part of the Zone E RFI investigation of 

AOCs 530, 531 had ERM values exceedances. All locations were located in the paved area or 

associated with a building. Site sediment samples, which also had ERM exceedances for 

pyrene, were collected as part of the investigation of AOCs 539 and 546. Storm water effluent 

for Drainage Basin 23 was collected in 2002; however, pyrene was not detected above the 

effluent screening level. Sediment samples collected near Outfall 21 had pyrene ERM 

exceedances. Table 63 summarizes the pyrene detections associated with Drainage Basin 23. 

Table 63 
Pyrene Concentration 

Drainage Basin 23 
Sample ID Date Collected Concentration (mg/kal Groundcover 

Site Soil 
531SB00301 10/27/1995 6.9 Pavement 
530SB00101 1/9/1996 5 Pavement 
5305B00401 1/9/1996 12 Pavement 
5305600601 1/11/1996 45 Buildino 0035 
5305B00801 1/11/1996 74 Building 0035 
530SB00701 1/11/1996 26 Building 0035 
531SB00401 9/3/1996 9.8 Pavement 
531SB00501 9/15/1996 6.6 Pavement 
Site Sediment 
539M000101 9/7/1995 5.5 Pavement 
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Table 63 
Pyrene Concentration 

Drainage Basin 23 
Sample ID I Date Collected I Concentration {mg/kal I 

546M000101 I 10/31/1995 I 25 I 
Notes: 
mg/kg = Milligrams per kilograms 

Zone E, Drainage Basin 30 

Zone J Site Linkage 
Charleston Naval Shipyard 

May 2004 

Groundcover 
Pavement 

Seventeen soil samples collected in 1995, 1996, and 2001 as part of the Zone E RFI 

investigation of SWMUs 83, 84 and AOCs 559, 570, 573, 574, 579 had ERM values 

exceedances. The majority of the surface soil sample locations are in paved areas. 

Site sediment samples were collected with pyrene SSV exceedances. Storm water effluent for 

Drainage Basin 30 was collected in 2002; however, pyrene was not detected above the effluent 

screening level. Sediment samples were collected near Outfalls 31 and 32 in 1995 with ERM 

exceedances. Table 64 summarizes the pyrene detections associated with Drainage Basin 30. 

Environmental Detachment Charleston (DET) performed two interim measures: AOC 574 and 

Buildings 3, 9, and 68. In 1997, DET was tasked to remove petroleum contaminated soil where 

two fuel tanks and one waste oil tank were formally located (AOC 574). An area 15' x 20' x 4' 

deep was excavated. In 1998, DET conducted a sanitary sewer cross-connect dye test study. 

Several cross-connects were identified in buildings 3, 9, and 68. The report indicated that the 

restroom cross-connects would be addressed by SOUTHDIV at a later date; however, 

cross-connections of floor drains, shop sinks, sump drains, etc. were resolved. 

Table64 
Pyrene Concentration 

Drainage Basin 30 
Sample ID Date Collected Concentration {mg/kg) Groundcover 

Site Soil 
579SB00201 9/11/1995 6.7 Pavement 
5705800201 9/12/1995 6.4 Pavement 
5595601901 11/6/1995 2.7 Pavement 
570SB01501REMD 11/13/1995 430 Pavement 
570SB01201 11/14/1995 5.5 Pavement 
084S600101 11/15/1995 5.6 Pavement 
574SB00501a 11/29/1995 6.8 Pavement 
5745800301 11/30/1995 59 Pavement 
084S600501 11/30/1995 3.2 Pavement 
084SB00301 12/1/1995 4.6 Soil 
0845800401 12/1/1995 3.7 Soil 
083S600601 12/1/1995 24 Soil 
574SB00501c 12/19/1995 6.1 Building 0009 
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Table 64 

Pyrene Concentration 
Drainage Basin 30 

Sample ID Date Collected Concentration (mg/kal 
574SB00801 5/21/1996 14 
559SB04401 5/22/1996 18 
559SB04201 10/9/2001 27 
579SB00201 10/9/2001 10 
Notes: 
mg/kg = Milligram per Kilogram 

Zone E and F, Drainage Basin 35 

Zone J Site Linkage 
Charleston Naval Shipyard 

May 2004 

Groundcover 
Pavement 

Soil 
Pavement 
Pavement 

Fourteen soil samples collected in 1995, 1996, and 1999 as part of the Zones E and F RFI 

investigation of SWMU 102 and AOCs 590, 596, 613 had ERM values exceedances. All of the 

surface soil sample locations are in paved areas or associated with a building. Site sediment 

samples were collected from a catch basin with ERM pyrene exceedances in 1996. Storm water 

effluent for Drainage Basin 35 was collected in 2002; however, pyrene was not detected above 

the effluent screening level. Sediment samples were collected near Outfalls 31, 32, 38 through 

41 in 1995 with ERM exceedances. Table 65 summarizes the pyrene detections associated with 

Drainage Basin 35. 

Table 65 
Pyrene Concentration 

Drainage Basin 35 
SamnleID Date Collected Concentration (ma /kal 

Site Soil 
5965800601 10/20/1995 160 
5905800101 1/4/1996 2.6 
102SB00801 1/31/1996 5.7 
1025800301 2/1/1996 5 
1025800201 2/1/1996 3 
102SB03701a 5/17/1996 17 
1025803801 5/17/1996 5.1 
1025B03601b 5/17/1996 4.8 
1025B03401a 5/17/1996 2.6 
1025804201 5/20/1996 3.8 
1025804001 5/20/1996 16 
1025804501 5/21/1996 2.8 
5965801301 6/4/1996 7.7 
6135B02201b 11/16/1999 2.7 
Site Sediment 
590M000101 1/5/1996 190 
Notes: 
mg/kg = Milligram per Kilogram 
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Groundcover 

Buildina 0101 
Pavement 

Buildina 0079 
Buildina 0079 
Buildina 0079 

Pavement 
Pavement 
Pavement 
Pavement 
Pavement 
Pavement 

Building 0079 
Pavement 
Pavement 

Pavement 
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Zones E and G, Drainage Basin 36 and 37 

Zone J Site Linkage 
Charleston Naval Shipyard 

May 2004 

Four soil samples collected as part of the Zones E and G RFI investigation of AOCs 598, 599 and 

FDS had ERM values exceedances. The majority of the surface soil sample locations are in 

paved areas, except for FDS sample locations which were collected in grass. AOC 607 site 

sediment samples were collected from catch basins with ERM pyrene exceedances in 1996. 

Storm water effluent for Drainage Basin 37 was collected in 2002; however, pyrene was not 

detected above the effluent screening level. Sediment samples were collected near Outfalls 38 

through 41 in 1995 with ERM exceedances. Table 66 summarizes the pyrene detections 

associated with Drainage Basin 37. 

Table 66 
Pyrene Concentration 

Drainaae Basin 37 
Sample ID Date Collected Concentration Cma/kal 

Site Soil 
598SB00201 
599SB00701 
FDSSH02601 
FDSSH03001 
Site Sediment 
607M000201 
607M000301 
607M000401 
Notes: 
mg/kg = Milligram per Kilogram 

Zone G, Drainage Basin 43 

9/19/1995 21 
9/16/1996 29 
10/21/1996 7.5 
7/28/1999 3.1 

10/1/1996 5.3 
10/1/1996 70 
10/1/1996 8.4 

Groundcover 

Pavement 
Pavement 

Soil 
Soil 

Pavement 
Pavement 
Pavement 

Fifteen soil samples collected as part of the Zone G RFI investigation of SWMUs 6, 7 and 

AOC 628 had ERM values exceedances. The majority of the surface soil sample locations are in 

grassy areas. Storm water effluent for Drainage Basin 43 was collected in 2002; however, 

pyrene was not detected above the effluent screening level. Sediment samples were collected 

near Outfalls 42A and 43 with SSV exceedances. Sediment samples were collected near 

Outfalls 38 to 41 with ERM exceedances. Table 67 summarizes the pyrene detections 

associated with Drainage Basin 43. 

In 1998, DET performed an interim measures for SWMUs 6, 7 and AOC 635. DET was tasked 

to remove hot spots of contaminated soil and concrete with elevated levels PCB, pesticides and 

lead, as well as the demolition and disposal of Building 3902. The majority of the area was 

excavated two feet deep; however, in areas of elevated contamination, the area was excavated 
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to four feet. Therefore, the pyrene ERM exceedances have been excavated. Extent of 

excavation needs to be incorporated into GIS to determine if contamination is still present. 

Table 67 
Pyrene Concentration 

Drainaae Basin 43 
Sample ID Date Collected Concentration Cma/kal 

Site Soil 
006S802101a 
0075816101 
007S819101 
007S821101 
007S823101 
007S827101 
007S828101 
007S830101 
007S837101 
006S815101 
006S800201 
007S800101 
628S800601 
628S801401 
006S802101 
Notes: 
mg/kg = 

Total PCBs 

Milligram per Kilogram 

9/21/1993 
10/11/1993 
10/11/1993 
10/11/1993 
10/11/1993 
10/11/1993 
10/13/1993 
10/13/1993 
10/13/1993 
10/27/1993 
9/19/1996 
10/3/1996 

12/17/1999 
1/27/2000 
5/8/2002 

2.9 
3.7 
2.6 
3.9 
3 
23 
3.2 
30 
5.4 
4.7 
6.5 
3.6 
18 
3 

4.19 

Groundcover 

Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 
Soil 

8uildina 3902 
Soil 
Soil 

Pavement 
Pavement 

Soil 

PCBs (Arochlor-1260) were identified in one upland drainage basins exceeding the ERM value. 

Two upper interval soil samples within Drainage Basin 28 had detections of PCBs 

(Arochlor-1260) exceeding the ERM value. 

3.12.1 Zone E, Drainage Basin 28 

Two soil samples collected in 1995 and 1996 as part of the Zones E RFI investigation of 

SWMU 171 and AOC 559 had PCB (Arochlor-1260) ERM values exceedances. Sample locations 

are in paved areas. Storm water effluent for Drainage Basin 28 was collected in 2002; 

however, PCBs were not detected above the effluent screening level. The effluent sample was 

collected upgradient of the soil detections. Sediment samples collected near Outfall 27 

contained PCBs (Arochlor-1260) exceeding the ERM value. Table 68 summarizes the 

PCB detections associated with Drainage Basin 28. 
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Table 68 

PCBs (Arochlor-1260) Concentration 
Drainage Basin 28 

SamDleID I Date Collected I Concentration (mg/kal I 
Site Soil 
559S602501 I 5/29/1996 I 0.41 I 
171S601201 I 12/12/1995 I 0.48 I 
Notes: 
mg/kg = Milligram per Kilogram 

Zinc 

Zone J Site Linkage 
Charleston Naval Shipyard 

May 2004 

Groundcover 

Pavement 
Pavement 

Zinc was identified in two upland drainage basins exceeding the ERM value. Seventeen upper 

interval soil samples and one sediment sample associated with those drainage basins also had 

detections for zinc exceeding the ERM value. 

Zones E and F, Drainage Basin 35 

Six soil samples collected in 1996 and 1999 as part of the Zones E and F RFI investigation of 

SWMU 102 and AOCs 590, 613 had ERM values exceedances. Sample locations are in paved 

areas or associated with a building. Site sediment samples were collected from storm water 

catch. basin which also had zinc ERM exceedances. Storm water effluent for Drainage Basin 34 

was collected in 2002; however, zinc was not detected above the effluent screening level. 

Sediment samples collected near Outfalls 38-40 contained zinc exceeding the ERM value. 

Table 69 summarizes the zinc detections associated with Drainage Basin 35. 

Table 69 
Zinc Concentration 
Drainaae Basin 35 

Sample ID Date Collected Concentration {mg/kal 
Site Soil 
102S600101 
102S600201 
102S603901 
102SB03401a 
590S600601 
613S600201 
Site Sediment 
590M000101 
Notes: 
mg/kg = Milligram per Kilogram 

Zones E, Drainage Basin 41 

1/31/1996 502 
2/1/1996 1130 
5/17/1996 490 
5/17/1996 573 
9/16/1996 429 
10/14/1999 498 

1/5/1996 538 

Groundcover 

6uildina 0079 
6uildina 0079 

Pavement 
Pavement 
Pavement 
Pavement 

Pavement 

Eleven soil samples collected in 1995 and 1996 as part of the Zone E RFI investigation of 

SWMUs 5, 18 and AOC 605 had ERM/background values exceedances. All sample locations are 
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in paved areas. Storm water effluent for Drainage Basin 41 was collected in 2002; however, 

zinc was not detected above the effluent screening level .. Sediment samples collected in the 

Cooper River near Outfalls 38-40 contained ERM zinc exceedances. Table 70 summarizes the 

zinc detections associated with Drainage Basin 41. 

Table70 
Zinc Concentration 
Drainage Basin 41 

SamoleID Date Collected Concentration (ma/kal 
Site Soil 
605S800301 
605S800601 
605S800701 
018S800401a 
018S800501a 
005S800101 
605S800501 
605S801501 
605S801301 
605S801201 
605S801401 
Notes: 
mg/kg = 

9/21/1995 
9/22/1995 
9/22/1995 
9/25/1995 
9/25/1995 
9/25/1995 
9/26/1995 
5/31/1996 
5/31/1996 
5/31/1996 
5/31/1996 

Milligram per Kilogram 

906 
550 

2670 
672 
764 
451 
1170 
2120 
1030 
2860 
635 
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Pavement 
Pavement 
Pavement 
Pavement 
Pavement 
Pavement 
Pavement 
Pavement 
Pavement 
Pavement 
Pavement 
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Figure 7-1 
Sediment Samples classified as ERM Quotient 

Category 3 or 4 and Parameters that Exceed the ERM 

Zone J Site Linkage Tech Memo 
Charleston Naval Complex 
Charleston , South Carolina 
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Responses to South Carolina Department of Health and Environmental Control 
Comments to Zone J 

Draft Completion Report, Zone J Sediment Sampling Activities 
 
 

Comment #1: 
Since the final Zone J Phase II RFI Report has not been completed, referring to this document as 
the Draft Zone J Completion Report may be somewhat misleading. It is recommended that this 
document simply be referred to as the Zone J Sediment Sampling Report. 
 
Response #1: 
Agreed.  The document will be referenced to say “Zone J Sediment Sampling Report”.   
 
Comment #2: 
Based on the information submitted in the Analytical Results Table, numerous analytes have 
reporting limits (RL), with the “U” data qualifier, above their respective ecological screening values.  
In order to ensure the usability of the data with regards to COPC screening, the Department 
requests the Method Detection Limits (MDLs) be included in the table.  If the sediment screening 
value is below the elevated RL but above the MDL, the data is most likely useable for COPC 
selection. 
 
Response #2: 
The analytical laboratory included the Method Detection Limits (MDLs) with the 
analytical data package.  The analytical data package is included in Appendix A and the 
MDLs are listed for each individual sample and parameter.   Table 3-2, CNC Sediment 
Location Analytical Results will also include the corresponding MDLs. 
 
Comment #3: 
It is not apparent in the Analytical Results Table if the compounds that do not have ecological 
screening values will be carried through the ecological risk process. EPA ecological risk assessment 
guidance states that compounds with no screening values or surrogate screening values be 
retained as COPCs.  Please clarify. 
 
Response #3: 
The objective of this phase of Zone J Sediment Sampling for the Navy and Spectra Tech 
was to determine if constituent concentrations at several Zone J locations changed 
since the initial sampling events in the 1990s.  The Navy will provide the data to the 
CLEAN IV contractor, Tetra Tech and it will be the responsibility for Tetra Tech to 
complete the ecological risk process.   
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1.0 INTRODUCTION 

This Sediment Sampling Report has been prepared for Zone J, at the Charleston Naval 

Complex (CNC) (Figure 1-1) as part of the United States (U.S.) Navy Comprehensive Long-

Term Environmental Action Navy (CLEAN) program under the Resource Conservation and 

Recovery Act (RCRA).  Zone J is currently under a RCRA Facility Investigation (RFI) and it 

was determined by the Navy in order to expedite the RFI process sediment samples would be 

collected in areas determined to be of concern during the Draft Zone J screening level 

ecological risk assessment (SLERA) process.   

 

Baseline sediment samples were collected to help quantify typical levels of both naturally 

occurring inorganic constituents and wide-spread organic constituents (like polynuclear 

aromatic hydrocarbons and pesticides) in areas nearby, but not likely to have been influenced 

by historical activities at CNC.  Once analytical data is validated sediment sample results will 

be presented in a technical memorandum and submitted to the U.S. Navy to be utilized in the 

problem formulation portion of the SLERA in the Final Zone J RFI. 

 

Spectra Tech, Inc. (Spectra Tech) was contracted by the Navy to prepare this CR upon 

completion of the sediment sampling activities.  The CLEAN contractor, EnSafe Inc. (EnSafe), 

was subcontracted by Spectra Tech to provide technical support.  

 

1.1 Site Description 
Zone J consists of the Cooper River, Shipyard Creek, and Noisette Creek, which adjoin 

CNC properties.  The CNC is on the western shore of the Cooper River, approximately 

6.75 miles upriver from Fort Sumter.  Its 3.75-mile waterfront is dominated by 25 piers and five 

drydocks, and is protected along most of its length by a wooden and/or concrete seawall. 

Industrial areas along the CNC’s shoreline were associated primarily with the repair and 

maintenance of large ships.  Both Noisette Creek and Shipyard Creek are bordered by less 

industrial areas, but point-source discharges (i.e., National Pollution Discharge Elimination 

System outfalls) are also present in these tributaries.  Numerous storm water and/or industrial 

outfalls are also along the CNC shoreline.   

 

Each Zone J water body, although part of the same dynamic watershed, is distinctly different 

in size, flow, and level of near shore industrialization; therefore, it was considered necessary to 

segregate the data collected from each water body and assess the Cooper River, 
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Shipyard Creek, and Noisette Creek as separate entities.  A comprehensive description of 

each Zone J water body, surrounding land uses, and known locations of near shore Area of 

Concern (AOC)/Solid Waste Management Unit (SWMU) is presented in Section 4.0 of the 

Final Zone J RFI Work Plan (EnSafe/Allen & Hoshell, 1996).   

 

1.2 Site History 
A major component of the Zone J investigation was the completion of SLERAs for each water 

body to evaluate the potential exposure pathways and identify potential contaminants of 

potential concern (COPCs) for storm water effluent and sediment ecological effects 

evaluations for each of the water bodies.  SLERAs for the three water bodies were submitted 

in September 2003 with screening level COPCs being identified for storm water and sediment. 

Based on the outcome of the SLERAs, the Navy submitted a technical memorandum 

(Linkage between Charleston Naval Complex Upland AOCs/SWMUs to Analytical Data from 

Sediment Samples Collected During the Zone J RFI, EnSafe, 2004) to present the ecological 

evaluations for media sampled during the Zone J RFI and determine the potential for upland 

source linkage to the sediments in the Charleston water bodies. 

 

Storm water effluent, surface water, soil, groundwater, and sediment samples were evaluated 

and hazard quotients were calculated for the sediments to demonstrate a worst case scenario, 

Environmental Risk effects range Median (ERM) quotients were also calculated for sediments. 

The findings of the memorandum identified five sediment locations with high ERM quotients 

(Category 4) with CNC upland source linkage (Figure 1-2).  However, several data uncertainty, 

assumptions, and conclusions were made in developing the memorandum: 

 
1. Background sediment samples were never collected, therefore sediment data was not 

initially screened against an agreed upon reference value.  ERM quotient results are 

presented as a secondary screening number. 

 

2. Storm water data collected was post-Navy operations.  Any screening criteria 

exceedances could not be 100% tied to Navy operations.  

 

3. Upper interval soil data were screened against ERM values to establish areas of 

potential contamination, not single point sources.   
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4. Ground water data were screened to determine if conditions exist that would require 

immediate action. 

 

5. Upper interval soil and groundwater data were not screened against established CNC 

background values.   

 

6. Excavated areas eliminate on-going potential for contamination to ERM sediments. 

 

To expedite the ERA process, the Navy agreed to resample ERM Quotient Category 4 

sediment locations and generate baseline sediment concentrations to evaluate post Navy 

sediment conditions in the water bodies. 

 

2.0 Sediment Sampling and Analysis 
Robb Unger of Spectra Tech and Julie Shaffer and Henry Fellers of EnSafe, performed 

sediment sampling and analysis on 13 December, 2005.  As shown in the table below and in 

Figure 2.1, a total of 15 sediment sample locations were sampled and analyzed to evaluate 

post Navy sediment conditions.  Of the 15, five confirmatory locations specified in Table 2-1, 

previously determined to be ERM Quotient Category 3 or 4 with potential CNC site linkages 

were re-sampled.  Ten additional sample locations were identified, sampled and can be used 

as baseline sediment samples.  These ten locations were collected from within the ebb and 

flow tide cycle (Figure 2-1) of the CNC, and in addition, the baseline locations were in areas 

with similar physical parameters to the sediments from the CNC locations.  The locations were 

identified after a boat survey was conducted on 23 June, 2005 with representatives from 

United States Navy, South Carolina Department of Health and Environmental Control, 

South Carolina Department of Natural Resources, Spectra Tech, and EnSafe. 

 
Table 2.1 

Zone J Sediment Sample Locations 
Charleston Naval Complex, Charleston, SC 

Location Parameters Sample 
Date 

Collection 
Depth 

Coordinates 
Northing/ Easting 

NOIM000402 
Inorganics, Mercury, SVOCs, 

Pesticides and PCBs 12/13/2005 9 ft 
379342.000/ 
2316378.000 

054M000102 
Inorganics, Mercury, SVOCs, 

Pesticides and PCBs 12/13/2005 8 ft 
377807.612/ 
2317881.383 

556M000702 
Inorganics, Mercury, SVOCs, 

Pesticides and PCBs 12/13/2005 17 ft 
375906.556 / 
2318749.274 
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Table 2.1 
Zone J Sediment Sample Locations 

Charleston Naval Complex, Charleston, SC 

Location Parameters Sample 
Date 

Collection 
Depth 

Coordinates 
Northing/ Easting 

556M000502 
Inorganics, Mercury, SVOCs, 

Pesticides and PCBs 12/13/2005 13 ft 
373754.634/ 
2320576.406 

009M000402 
Inorganics, Mercury, SVOCs, 

Pesticides and PCBs 12/13/2005 1 ft 
369942.000/ 
2321438.000 

BSLM0001 
Inorganics, Mercury, SVOCs, 

Pesticides and PCBs 12/13/2005 6 ft 
393719.4297/ 
2322986.0950 

BSLM0002 
Inorganics, Mercury, SVOCs, 

Pesticides and PCBs 12/13/2005 6 ft 
391713.7076/ 
2323242.8441 

BSLM0003 
Inorganics, Mercury, SVOCs, 

Pesticides and PCBs 12/13/2005 5 ft 
374071.4861/ 
2327138.3487 

BSLM0004 
Inorganics, Mercury, SVOCs, 

Pesticides and PCBs 12/13/2005 5 ft 
372771.3427 / 
2328073.0373 

BSLM0005 
Inorganics, Mercury, SVOCs, 

Pesticides and PCBs 12/13/2005 5 ft 
359962.5104/ 
2334165.5203 

BSLM0006 
Inorganics, Mercury, SVOCs, 

Pesticides and PCBs 12/13/2005 11 ft 
370599.6049 / 
2339520.2522 

BSLM0007 
Inorganics, Mercury, SVOCs, 

Pesticides and PCBs 12/13/2005 9 ft 
375078.1807/ 
2339840.8292 

BSLM0008 
Inorganics, Mercury, SVOCs, 

Pesticides and PCBs 12/13/2005 8 ft 
342234.7783 / 
2328512.2807 

BSLM0009 
Inorganics, Mercury, SVOCs, 

Pesticides and PCBs 12/13/2005 9 ft 
382007.8651/ 
2316863.9798 

BSLM0010 
Inorganics, Mercury, SVOCs, 

Pesticides and PCBs 12/13/2005 5 ft 
353284.8072/ 
2330210.3835 

Notes: 

SVOCs = Semi-volatile organic compounds 
PCBs = Polychlorinated byphenyls 

 
Sampling procedures followed the Environmental Science Division, Standard Operating 

Procedures and Quality Assurance Manual, which lists several acceptable sampling 

techniques (dredging, scooping, coring) for collecting sediment samples from surface water 

bodies and dry land areas, depending upon sampling objectives.  All sediment sampling 

locations were reached by boat with the exception of 009M000402.  Due to a fence along 

Tidewater Road, which borders the eastern shore of Shipyard Creek, access to location 

009000402 via CNC property was not possible, therefore; the location was reached via the 

Macalloy Superfund site property that is on the western side of Shipyard Creek.  
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Sediment samples generally were collected from the top six inches once the sediment surface 

was encountered.  The samples were collected using a ponar dredge sampler, a steel, 

clam-shell type scoop activated by a cantilevered system, and analyzed for inorganics, 

SVOCs, pesticides, and PCBs. 

 

All sampling equipment, bowls, spatulas, spoons, etc. were pre-cleaned and used only once 

and the ponar dredge was initially decontaminated with nitric acid, isopropanol, distilled water, 

and Alconox and a final rinse of distilled water.  During sampling activities the ponar dredge 

was decontaminated of visible sediment using pressurized sea water from the on-board wash-

down system.  Standard quality control and quality assurance measures for sampling 

collection and documentation were also followed.  A chain-of-custody form accompanied the 

sample shipment to document the transfer of custody from the time and point of collection until 

delivery to the laboratory for analysis.   
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3.0  Analytical Results 
Reference Locations 
Ten reference locations were selected from outside of the influence of CNC effluent discharge 

and analyzed for metals, mercury, pesticides, and PCBs.  Eighteen inorganic and 

12 semi-volatile organic constituents were detected with the majority of the inorganic 

maximum concentrations (11 constituents) detected in sample BSLM00101.  Of the 

12 semi-volatile organic constituents detected, three constituents: acenaphthylene, 

anthracene, and benzo(a)anthracene were detected only once, at location BSLM000901, 

however; the estimated concentrations did exceed sediment screening values.  The maximum 

concentrations for the remaining semi-volatile organic constituents were detected at location 

BSLM00901.  No pesticide or PCB constituents were detected.  Table 3-1 summarizes the 

analytical results for the reference sediment locations. 

 

Locations BSLM000101 and BSLM000201 were the only samples that had inorganic 

detections exceeding sediment screening values.  Arsenic and silver exceeded the screening 

values for both BSLM000101 and BSLM000201 and chromium exceeded the screening value 

for BSLM000101.  Comparing semi-volatile detections to screening values, only locations 

BSLM000801 and BSLM000901 had constituents that exceeded screening values. 

Benzo(a)pyrene and chrysene detections exceeded sediment screening values in 

BSLM000801 and acenaphthylene, anthracene, benzo(a)anthracene, and benzo(a)pyrene had 

detections in BSLM000901 that exceeded screening values.   

 

Primary Locations 
Five primary locations were re-sampled based on ERM quotients and analyzed for metals, 

mercury, pesticides, and PCBs.  Twenty inorganic and 14 semi-volatile organic constituents 

were detected with the majority of maximum inorganic concentrations detected at 

556M000502 and the majority of maximum organic concentrations detected at 556M000702. 

Inorganic concentrations have trended upwards compared to the initial sampling event for the 

three Copper River locations 054M000102, 556M000502, and 556M000702, with 

556M000502 having the most sediment screening value exceedances.  However, for the two 

creek locations, 009M000402 and NOIM000402, the inorganic concentrations trended 

downwards with only barium and cadmium concentrations in 009M000402 showing an 

increase compared to the other constituents that have a sediment screening value.  

 



Table 3-1

Reference Location Analytical Results

Chemical Name Unit

Inorganics mg/kg

Reference 

Range

Screening 

Value

Aluminum mg/kg 1600-27000 NSV 27000 19000 7700 1600 7900 4300 8300 14000 12000 5400

Antimony mg/kg NV 12 5.1 U 7.2 U 3.3 U 2.8 U 3.2 U 3.2 U 3.1 U 4.1 U 4.1 U 2.9 U

Arsenic mg/kg 0.98-15 7.24 15  11 3.8 0.98 J 5.9 2.4 3.6 9 5.2 3.2

Barium mg/kg 8.8-30 NSV 30 27 9.7 9.4 11 18 18 25 16 8.8

Beryllium mg/kg 0.12-1.5 NSV 1.5 1 J 0.35 J 0.12 J 0.42 J 0.23 J 0.36 J 0.67 J 0.51 J 0.33 J

Cadmium mg/kg NV 1 1.3 U 1.8 U 0.83 U 0.69 U 0.8 U 0.79 U 0.76 U 1 U 1 U 0.71 U

Calcium mg/kg 3000-140000 NSV 3100 16000 19000 3000 40000 6400 4800 140000 19000 15000

Chromium mg/kg 4.5-56 52.3 56 42 16 4.5 17 10 15 21 23 13

Cobalt mg/kg 0.49-8.4 NSV 7.4 8.4 1.8 0.49 J 2 1.2 J 1.9 3.4 3.9 1.3 J

Copper mg/kg 1.1-16 18.7 7.7 16 5.9 1.1 J 4.3 3.2 5.9 15 13 2.4 J

Iron mg/kg 1800-33000 NSV 33000 22000 7900 1800 8900 5000 8600 14000 11000 5800

Lead mg/kg 2.7-21 30.2 14 15 6.7 2.7 4.9 4.3 8.6 21 9.8 3.4

Magnesium mg/kg 530-7100 NSV 7100 6300 2200 530 2800 1600 2100 3900 3700 1900

Manganese mg/kg 33-240 NSV 240 180 74 33 97 41 57 160 140 58

Nickel mg/kg 1.1-15 15.9 15 12 J 5.2 J 1.1 J 4.8 J 2.4 J 4.6 J 6.9 J 6.9 J 3.2 J

Potassium mg/kg 240-4200 NSV 4200 2800 970 240 1200 690 1000 1800 1500 830

Selenium mg/kg NV NSV 6.4 U 9 U 4.1 U 3.5 U 4 U 4 U 3.8 U 5.2 U 5.1 U 3.6 U

Silver mg/kg NV 2 2.6 U 3.6 U 1.7 U 1.4 U 1.6 U 1.6 U 1.5 U 2.1 U 2.1 U 1.4 U

Sodium mg/kg 2000-14000 NSV 10000 14000 5100 2000 6400 4600 5300 9900 7900 4200

Thallium mg/kg NV NSV 6.4 U 9 U 4.1 U 3.5 U 4 U 4 U 3.8 U 5.2 U 5.1 U 3.6 U

Vanadium mg/kg 4.2-61 NSV 61 43 17 4.2 18 11 21 32 25 12

Zinc mg/kg 9.7-64 124 53 64 25 9.7 21 18 40 60 43 24
Mercury mg/kg 0.0053-0.11 0.13 0.035 J 0.059 J 0.031 J 0.0053 J 0.016 J 0.018 J 0.034 0.11 0.045 0.0078 J

Pesticides

4,4'-DDD µg/Kg 3.3 93 U 120 U 61 U 48 U 56 U 53 U 55 U 70 U 76 U 49 U

4,4'-DDE µg/Kg 3.3 93 U 120 U 61 U 48 U 56 U 53 U 55 U 70 U 76 U 49 U

4,4'-DDT µg/Kg 3.3 93 U 120 U 61 U 48 U 56 U 53 U 55 U 70 U 76 U 49 U

Aldrin µg/Kg NSV 48 U 64 U 31 U 24 U 29 U 27 U 29 U 36 U 39 U 25 U

alpha-BHC µg/Kg NSV 48 U 64 U 31 U 24 U 29 U 27 U 29 U 36 U 39 U 25 U

beta-BHC µg/Kg NSV 48 U 64 U 31 U 24 U 29 U 27 U 29 U 36 U 39 U 25 U

Chlordane (technical) µg/Kg 1.7 480 U 640 U 310 U 240 U 290 U 270 U 290 U 360 U 390 U 250 U

delta-BHC µg/Kg NSV 48 U 64 U 31 U 24 U 29 U 27 U 29 U 36 U 39 U 25 U

Dieldrin µg/Kg 3.3 93 U 120 U 61 U 48 U 56 U 53 U 55 U 70 U 76 U 49 U

Endosulfan I µg/Kg NSV 48 U 64 U 31 U 24 U 29 U 27 U 29 U 36 U 39 U 25 U

Endosulfan II µg/Kg NSV 93 U 120 U 61 U 48 U 56 U 53 U 55 U 70 U 76 U 49 U

Endosulfan sulfate µg/Kg NSV 93 U 120 U 61 U 48 U 56 U 53 U 55 U 70 U 76 U 49 U

Endrin µg/Kg 3.3 93 U 120 U 61 U 48 U 56 U 53 U 55 U 70 U 76 U 49 U

Endrin aldehyde µg/Kg 3.3 93 U 120 U 61 U 48 U 56 U 53 U 55 U 70 U 76 U 49 U

Endrin ketone µg/Kg 3.3 93 U 120 U 61 U 48 U 56 U 53 U 55 U 70 U 76 U 49 U

gamma-BHC (Lindane) µg/Kg 3.3 48 U 64 U 31 U 24 U 29 U 27 U 29 U 36 U 39 U 25 U

Heptachlor µg/Kg NSV 48 U 64 U 31 U 24 U 29 U 27 U 29 U 36 U 39 U 25 U

Heptachlor epoxide µg/Kg NSV 48 U 64 U 31 U 24 U 29 U 27 U 29 U 36 U 39 U 25 U

Methoxychlor µg/Kg NSV 480 U 640 U 310 U 240 U 290 U 270 U 290 U 360 U 390 U 250 U

PCB-1016 µg/Kg 33 930 U 1200 U 610 U 480 U 560 U 530 U 550 U 700 U 760 U 490 U

PCB-1221 µg/Kg 67 1900 U 2500 U 1200 U 960 U 1100 U 1100 U 1100 U 1400 U 1500 U 990 U

PCB-1232 µg/Kg 33 930 U 1200 U 610 U 480 U 560 U 530 U 550 U 700 U 760 U 490 U

PCB-1242 µg/Kg 33 930 U 1200 U 610 U 480 U 560 U 530 U 550 U 700 U 760 U 490 U

PCB-1248 µg/Kg 33 930 U 1200 U 610 U 480 U 560 U 530 U 550 U 700 U 760 U 490 U

PCB-1254 µg/Kg 33 930 U 1200 U 610 U 480 U 560 U 530 U 550 U 700 U 760 U 490 U

PCB-1260 µg/Kg 33 930 U 1200 U 610 U 480 U 560 U 530 U 550 U 700 U 760 U 490 U
Toxaphene µg/Kg NSV 4800 U 6400 U 3100 U 2400 U 2900 U 2700 U 2900 U 3600 U 3900 U 2500 U

Semivolatile Organic Compounds

1,2,4-Trichlorobenzene µg/Kg NSV 930 U 1200 U 610 U 470 U 560 U 530 U 550 U 700 U 760 U 490 U

1,2-Dichlorobenzene µg/Kg NSV 930 U 1200 U 610 U 470 U 560 U 530 U 550 U 700 U 760 U 490 U

1,3-Dichlorobenzene µg/Kg NSV 930 U 1200 U 610 U 470 U 560 U 530 U 550 U 700 U 760 U 490 U

1,4-Dichlorobenzene µg/Kg NSV 930 U 1200 U 610 U 470 U 560 U 530 U 550 U 700 U 760 U 490 U

2,4,5-Trichlorophenol µg/Kg NSV 930 U 1200 U 610 U 470 U 560 U 530 U 550 U 700 U 760 U 490 U

2,4,6-Trichlorophenol µg/Kg NSV 930 U 1200 U 610 U 470 U 560 U 530 U 550 U 700 U 760 U 490 U

2,4-Dichlorophenol µg/Kg NSV 930 U 1200 U 610 U 470 U 560 U 530 U 550 U 700 U 760 U 490 U

2,4-Dimethylphenol µg/Kg NSV 930 U 1200 U 610 U 470 U 560 U 530 U 550 U 700 U 760 U 490 U

2,4-Dinitrophenol µg/Kg NSV 4800 U 6400 U 3100 U 2400 U 2900 U 2700 U 2900 U 3600 U 3900 U 2500 U

2,4-Dinitrotoluene µg/Kg NSV 930 U 1200 U 610 U 470 U 560 U 530 U 550 U 700 U 760 U 490 U

2,6-Dinitrotoluene µg/Kg NSV 930 U 1200 U 610 U 470 U 560 U 530 U 550 U 700 U 760 U 490 U

BSLM000101 BSLM000201 BSLM000301 BSLM000401 BSLM000901 BSLM001001BSLM000501 BSLM000601 BSLM000701 BSLM000801



Table 3-1

Reference Location Analytical Results

Chemical Name Unit

Inorganics mg/kg

Reference 

Range

Screening 

Value BSLM000101 BSLM000201 BSLM000301 BSLM000401 BSLM000901 BSLM001001BSLM000501 BSLM000601 BSLM000701 BSLM000801

2-Chloronaphthalene µg/Kg NSV 930 U 1200 U 610 U 470 U 560 U 530 U 550 U 700 U 760 U 490 U

2-Chlorophenol µg/Kg NSV 930 U 1200 U 610 U 470 U 560 U 530 U 550 U 700 U 760 U 490 U

2-Methylnaphthalene µg/Kg 20.23 930 U 1200 U 610 U 470 U 560 U 530 U 550 U 700 U 760 U 490 U

2-Methylphenol µg/Kg NSV 930 U 1200 U 610 U 470 U 560 U 530 U 550 U 700 U 760 U 490 U

2-Nitroaniline µg/Kg NSV 4800 U 6400 U 3100 U 2400 U 2900 U 2700 U 2900 U 3600 U 3900 U 2500 U

2-Nitrophenol µg/Kg NSV 930 U 1200 U 610 U 470 U 560 U 530 U 550 U 700 U 760 U 490 U

3 & 4 Methylphenol µg/Kg NSV 930 U 1200 U 610 U 470 U 560 U 530 U 550 U 700 U 760 U 490 U

3,3'-Dichlorobenzidine µg/Kg NSV 1900 U 2500 U 1200 U 950 U 1100 U 1100 U 1100 U 1400 U 1500 U 980 U

3-Nitroaniline µg/Kg NSV 4800 U 6400 U 3100 U 2400 U 2900 U 2700 U 2900 U 3600 U 3900 U 2500 U

4,6-Dinitro-2-methylphenol µg/Kg NSV 4800 U 6400 U 3100 U 2400 U 2900 U 2700 U 2900 U 3600 U 3900 U 2500 U

4-Bromophenyl phenyl ether µg/Kg NSV 930 U 1200 U 610 U 470 U 560 U 530 U 550 U 700 U 760 U 490 U

4-Chloro-3-methylphenol µg/Kg NSV 930 U 1200 U 610 U 470 U 560 U 530 U 550 U 700 U 760 U 490 U

4-Chloroaniline µg/Kg NSV 1900 U 2500 U 1200 U 950 U 1100 U 1100 U 1100 U 1400 U 1500 U 980 U

4-Chlorophenyl phenyl ether µg/Kg NSV 930 U 1200 U 610 U 470 U 560 U 530 U 550 U 700 U 760 U 490 U

4-Nitroaniline µg/Kg NSV 4800 U 6400 U 3100 U 2400 U 2900 U 2700 U 2900 U 3600 U 3900 U 2500 U

4-Nitrophenol µg/Kg NSV 4800 U 6400 U 3100 U 2400 U 2900 U 2700 U 2900 U 3600 U 3900 U 2500 U

Acenaphthene µg/Kg 6.71 930 U 1200 U 610 U 470 U 560 U 530 U 550 U 700 U 760 U 490 U

Acenaphthylene µg/Kg 69 5.87 930 U 1200 U 610 U 470 U 560 U 530 U 550 U 700 U 69 J 490 U

Anthracene µg/Kg 88 46.9 930 U 1200 U 610 U 470 U 560 U 530 U 550 U 700 U 88 J 490 U

Benzo[a]anthracene µg/Kg 230 74.8 930 U 1200 U 610 U 470 U 560 U 530 U 550 U 700 U 230 J 490 U

Benzo[a]pyrene µg/Kg 140-380 88.8 930 U 1200 U 610 U 470 U 560 U 530 U 550 U 140 J 380 J 490 U

Benzo[b]fluoranthene µg/Kg 170-420 NSV 930 U 1200 U 610 U 470 U 560 U 530 U 550 U 170 J 420 J 490 U

Benzo[g,h,i]perylene µg/Kg 69-200 NSV 930 U 1200 U 610 U 470 U 560 U 530 U 550 U 69 J 200 J 490 U

Benzo[k]fluoranthene µg/Kg 140-330 NSV 930 U 1200 U 610 U 470 U 560 U 530 U 550 U 140 J 330 J 490 U

Bis(2-chloroethoxy)methane µg/Kg NSV 930 U 1200 U 610 U 470 U 560 U 530 U 550 U 700 U 760 U 490 U

Bis(2-chloroethyl)ether µg/Kg NSV 930 U 1200 U 610 U 470 U 560 U 530 U 550 U 700 U 760 U 490 U

Bis(2-ethylhexyl) phthalate µg/Kg 58-180 182 140 J 170 J 610 U 58 J 560 U 530 U 65 J 700 U 180 J 81 J

bis(chloroisopropyl) ether µg/Kg NSV 930 U 1200 U 610 U 470 U 560 U 530 U 550 U 700 U 760 U 490 U

Butyl benzyl phthalate µg/Kg NSV 930 U 1200 U 610 U 470 U 560 U 530 U 550 U 700 U 760 U 490 U

Carbazole µg/Kg NSV 930 U 1200 U 610 U 470 U 560 U 530 U 550 U 700 U 760 U 490 U

Chrysene µg/Kg 94-120 108 930 U 94 J 610 U 470 U 560 U 530 U 550 U 120 J 360 J 490 U

Dibenz(a,h)anthracene µg/Kg 6.22 930 U 1200 U 610 U 470 U 560 U 530 U 550 U 700 U 760 U 490 U

Dibenzofuran µg/Kg NSV 930 U 1200 U 610 U 470 U 560 U 530 U 550 U 700 U 760 U 490 U

Diethyl phthalate µg/Kg NSV 930 U 1200 U 610 U 470 U 560 U 530 U 550 U 700 U 760 U 490 U

Dimethyl phthalate µg/Kg NSV 930 U 1200 U 610 U 470 U 560 U 530 U 550 U 700 U 760 U 490 U

Di-n-butyl phthalate µg/Kg NSV 930 U 1200 U 610 U 470 U 560 U 530 U 550 U 700 U 760 U 490 U

Di-n-octyl phthalate µg/Kg NSV 930 U 1200 U 610 U 470 U 560 U 530 U 550 U 700 U 760 U 490 U

Fluoranthene µg/Kg 52-380 113 930 U 110 J 610 U 470 U 52 J 530 U 550 U 700 U 380 J 490 U

Fluorene µg/Kg 21.2 930 U 1200 U 610 U 470 U 560 U 530 U 550 U 700 U 760 U 490 U

Hexachlorobenzene µg/Kg NSV 930 U 1200 U 610 U 470 U 560 U 530 U 550 U 700 U 760 U 490 U

Hexachlorobutadiene µg/Kg NSV 930 U 1200 U 610 U 470 U 560 U 530 U 550 U 700 U 760 U 490 U

Hexachlorocyclopentadiene µg/Kg NSV 930 U 1200 U 610 U 470 U 560 U 530 U 550 U 700 U 760 U 490 U

Hexachloroethane µg/Kg NSV 930 U 1200 U 610 U 470 U 560 U 530 U 550 U 700 U 760 U 490 U

Indeno[1,2,3-cd]pyrene µg/Kg 61-190 NSV 930 U 1200 U 610 U 470 U 560 U 530 U 550 U 61 J 190 J 490 U

Isophorone µg/Kg NSV 930 U 1200 U 610 U 470 U 560 U 530 U 550 U 700 U 760 U 490 U

Naphthalene µg/Kg 34.6 930 U 1200 U 610 U 470 U 560 U 530 U 550 U 700 U 760 U 490 U

Nitrobenzene µg/Kg NSV 930 U 1200 U 610 U 470 U 560 U 530 U 550 U 700 U 760 U 490 U

N-Nitrosodi-n-propylamine µg/Kg NSV 930 U 1200 U 610 U 470 U 560 U 530 U 550 U 700 U 760 U 490 U

N-Nitrosodiphenylamine µg/Kg NSV 930 U 1200 U 610 U 470 U 560 U 530 U 550 U 700 U 760 U 490 U

Pentachlorophenol µg/Kg NSV 4800 U 6400 U 3100 U 2400 U 2900 U 2700 U 2900 U 3600 U 3900 U 2500 U

Phenanthrene µg/Kg 86.7 930 U 1200 U 610 U 470 U 560 U 530 U 550 U 700 U 760 U 490 U

Phenol µg/Kg NSV 930 U 1200 U 610 U 470 U 560 U 530 U 550 U 700 U 760 U 490 U

Pyrene µg/Kg 50-510 153 930 U 170 J 610 U 470 U 50 J 530 U 550 U 52 J 510 J 490 U
Percent Moisture 65 73 46 31 41 38 41 53 57 33

Notes:
mg/kg  =  Milligrams per Kilograms

µg/kg   =  Micrograms per Kilograms

J          =  Estimated

U         =  Non Detect                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                

NV       =  No Value

NSV     =  No Screening Value
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For the semi-volatile constituents overall concentrations have decreased, however, sediment 

screening value exceedances were still prevalent at all locations.  Location 009M000402 

actually had several semi-volatile constituents that showed detections during the 2005 event; 

however, those detections may have been suppressed in the initial event because quantitation 

limits were high necessitated by a high dilution factor.  It should also be noted when comparing 

constituent concentrations for 009M000402 and 054M000102 to reference values, only 

bis(2-ethylhexyl)phthalate remained as a constituent that had concentrations 

exceeding the sediment reference value, however, detections are estimated values 

(J flagged).   

 

No pesticide or PCB constituents were detected.  Table 3-2 summarizes and compares the 

analytical results from initial sampling and December 2005 events.   

 



Table 3-2

CNC Sediment Location Analytical Results

Chemical Name Unit

Inorganics mg/kg

Reference 

Range

Screening 

Value MDL 009M000401 009M000402 054M000101 054M000102 556M000501 556M000502 556M00701 556M000702 NOIM00401 NOIM000402

Sample Date Sep-94 Dec-05

Increase (+) 

Decrease (-) Nov-95 Dec-05

Increase (+) 

Decrease (-) Nov-95 Dec-05

Increase (+) 

Decrease (-) Nov-95 Dec-05

Increase (+) 

Decrease (-) Jun-97 Dec-05

Increase (+) 

Decrease (-)

Aluminum mg/kg 1600-27000 NSV 12 20600 14000 - 2140 23000 + 2770 35000 + 8770 31000 + 7830 9500 -

Antimony mg/kg NV 12 1.2 2.7J 5.3U - 1.8J 4.9U - 1.7J 9.6U - 1.6U 8.4U NC 1.1J 3.8U -

Arsenic mg/kg 0.98-15 7.24 1.7 11.9 7 - 3.7 11 + 5.4 18 + 9.1 19 + 10.7 5.9 -

Barium mg/kg 8.8-30 NSV 0.77 29.1 37 + 19.5J 48 + 27.4 42 + 15J 93 + 44.4J 14 -

Beryllium mg/kg 0.12-1.5 NSV 0.044 0.94 0.64J - 0.26J 1 + 0.49J 1.5J + 0.59J 1.4J + 1.9 0.46J -

Cadmium mg/kg NV 1 0.56 0.64J 1.6 + 0.3J 0.54J + 0.29J 2.4U - 0.41U 2.1U NC 0.45J 0.96U -

Calcium mg/kg 3000-140000 NSV 6.2 35400 20000 - 8800 11000 + 25300 29000 + 19800 40000 + 51200 2600 -

Chromium mg/kg 4.5-56 52.3 0.33 291 160 - 28.4 51 + 36.7 69 + 20.9 60 + 25.3 20 -

Cobalt mg/kg 0.49-8.4 NSV 0.44 5.7 3.9 - 2.9J 10 + 6.8 10 + 4.4J 9.1 + 10.6J 3.3 -

Copper mg/kg 1.1-16 18.7 0.44 141 54 - 83.1 140 + 1930 44 - 26.9 1200 + 127 15 -

Iron mg/kg 1800-33000 NSV 11 26000 15000 - 7170 26000 + 20300 34000 + 13300 33000 + 19200 11000 -

Lead mg/kg 2.7-21 30.2 0.54 107 71 - 87J 79 - 220 26 - 13.4 26 + 126 23 -

Magnesium mg/kg 530-7100 NSV 3.1 7200 4900 - 2080 6100 + 1820 11000 + 4460 11000 + 2400 2400 NC

Manganese mg/kg 33-240 NSV 0.54 274 100 - 47.1 390 + 162 400 + 230 650 + 140 52 -

Nickel mg/kg 1.1-15 15.9 0.67 37.3 19 - 19.7 28 + 32.6J 20 - 7.3J 25 + 20.5 5.6J -

Potassium mg/kg 240-4200 NSV 3.3 2470 1900 - 592U 2200 + 656J 5000 + 2190J 4400 + 1050J 1300 +

Selenium mg/kg NV NSV 2.3 0.56J 6.7U - 0.64U 6.1U NC 0.6 12U - 2U 11U NC 0.91U 4.8U NC

Silver mg/kg NV 2 0.25 0.46U 2.7U NC 0.26U 0.97J + 0.24U 4.8U NC 0.81U 4.2U NC 0.98U 1.9U NC

Sodium mg/kg 2000-14000 NSV 130 10600 8700 - 1350 9600 + 1060 29000 + 8530 27000 + 4420J 5600 +

Thallium mg/kg NV NSV 3.3 0.52U 6.7U NC 0.64U 6.1U NC 0.6U 12U NC 2U 11U NC 1.6U 4.8U NC

Vanadium mg/kg 4.2-61 NSV 0.36 52.2 32 - 7.4 49 + 6.3J 77 + 25.3J 71 + 22.2 21 -

Zinc mg/kg 9.7-64 124 1.9 387 230 - 211J 680 + 774 120 - 55.4 600 + 718 100 -
Mercury mg/kg 0.0053-0.11 0.13 0.01 0.69 0.15 - 0.52 0.23 - 0.05 0.077J + 0.09 0.074J - 0.16 0.14

Pesticides

4,4'-DDD µg/Kg 3.3 8.5 41J 89U - NA 88U 3200U 180U NC 10U 160U NC 5.65U 72U NC

4,4'-DDE µg/Kg 3.3 8.5 110 89U - NA 88U 7600 180U - 10U 160U NC 5.65U 72U NC

4,4'-DDT µg/Kg 3.3 7.6 50U 89U NC NA 88U 3200U 180U NC 10U 160U NC 5.65U 72U NC

Aldrin µg/Kg NSV 3.9 18J 46U - NA 45U 1700U 93U NC 5.2U 83U NC 2.91U 37U NC

alpha-BHC µg/Kg NSV 15 20U 46U NC NA 45U 1700U 93U NC 5.2U 83U NC 2.91U 37U NC

beta-BHC µg/Kg NSV 13 20U 46U NC NA 45U 1700U 93U NC 5.2U 83U NC 2.91U 37U NC

Chlordane (technical) µg/Kg 1.7 85 20U 460U NC NA 450U 1700U 930U NC 5.2U 830U NC 2.91U 370U NC

delta-BHC µg/Kg NSV 6.5 20U 46U NC NA 45U 1700U 93U NC 5.2U 83U NC 2.91U 37U NC

Dieldrin µg/Kg 3.3 9.9 20U 89U NC NA 88U 3200U 180U NC 10U 160U NC 5.65U 72U NC

Endosulfan I µg/Kg NSV 4.5 20U 46U NC NA 45U 1700U 93U NC 5.2U 83U NC 2.91U 37U NC

Endosulfan II µg/Kg NSV 7.6 50U 89U NC NA 88U 3200U 180U NC 10U 160U NC 5.65U 72U NC

Endosulfan sulfate µg/Kg NSV 10 50U 89U NC NA 88U 3200U 180U NC 10U 160U NC 5.65U 72U NC

Endrin µg/Kg 3.3 9 20U 89U NC NA 88U 3200U 180U NC 10U 160U NC 5.65U 72U NC

Endrin aldehyde µg/Kg 3.3 18 50U 89U NC NA 88U 3200U 180U NC 10U 160U NC 5.65U 72U NC

Endrin ketone µg/Kg 3.3 9 50U 89U NC NA 88U 3200U 180U NC 10U 160U NC 5.65U 72U NC

gamma-BHC (Lindane) µg/Kg 3.3 3.9 20UJ 46U NC NA 45U 1.7U 93U NC 5.2U 83U NC 2.91U 37U NC

Heptachlor µg/Kg NSV 9 20U 46U NC NA 45U 1.7U 93U NC 5.2U 83U NC 2.91U 37U NC

Heptachlor epoxide µg/Kg NSV 5.9 20U 46U NC NA 45U 1.7U 93U NC 5.2U 83U NC 2.91U 37U NC

Methoxychlor µg/Kg NSV 13 200U 460U NC NA 450U 45 930U - 52U 830U NC 29.1U 370U NC

PCB-1016 µg/Kg 33 190 200U 890U NC NA 880U 43U 1800U NC 130U 1600U NC 56.5U 720U NC

PCB-1221 µg/Kg 67 190 200U 1800U NC NA 1800U 43U 3700U NC 130U 3300U NC 115U 1500U NC

PCB-1232 µg/Kg 33 170 200U 890U NC NA 880U 43U 1800U NC 130U 1600U NC 56.5U 720U NC

PCB-1242 µg/Kg 33 210 200 890U NC NA 880U 43U 1800U NC 130U 1600U NC 56.5U 720U NC

PCB-1248 µg/Kg 33 230 3000 890U NC NA 880U 43U 1800U NC 130U 1600U NC 56.5U 720U NC

PCB-1254 µg/Kg 33 150 690 890U NC NA 880U 87U 1800U NC 270U 1600U NC 56.5U 720U NC

PCB-1260 µg/Kg 33 180 770 890U NC NA 880U 87U 1800U NC 270U 1600U NC 56.5U 720U NC
Toxaphene µg/Kg NSV 340 900U 4600U NC NA 4500U 110U 9300U NC 330U 8300U NC 291U 3700U NC

Semivolatile Organic Compounds

1,2,4-Trichlorobenzene µg/Kg NSV 59 NA 900U 850U 880U NC NA 1800U NA 1600U 570U 720U NC

1,2-Dichlorobenzene µg/Kg NSV 65 18000U 900U NC 850U 880U NC 1700U 1800U NC 2600U 1600U NC 570U 720U NC

1,3-Dichlorobenzene µg/Kg NSV 73 18000U 900U NC 850U 880U NC 1700U 1800U NC 2600U 1600U NC 570U 720U NC

1,4-Dichlorobenzene µg/Kg NSV 62 18000U 900U NC 850U 880U NC 1700U 1800U NC 2600U 1600U NC 570U 720U NC

2,4,5-Trichlorophenol µg/Kg NSV 90 91000U 900U NC 4100U 880U NC 8300U 1800U NC 13000U 1600U NC 1400U 720U NC

2,4,6-Trichlorophenol µg/Kg NSV 56 18000U 900U NC 850U 880U NC 1700U 1800U NC 2600U 1600U NC 570U 720U NC

2,4-Dichlorophenol µg/Kg NSV 65 18000U 900U NC 850U 880U NC 1700U 1800U NC 2600U 1600U NC 570U 720U NC

2,4-Dimethylphenol µg/Kg NSV 99 18000U 900U NC 850U 880U NC 1700U 1800U NC 2600U 1600U NC 570U 720U NC

2,4-Dinitrophenol µg/Kg NSV 480 91000U 4600U NC 4100U 4500U NC 8300U 9300U NC 13000U 8300U NC 1400U 3700U NC

2,4-Dinitrotoluene µg/Kg NSV 54 18000U 900U NC 850U 880U NC 1700U 1800U NC 2600U 1600U NC 570U 720U NC

2,6-Dinitrotoluene µg/Kg NSV 93 18000U 900U NC 850U 880U NC 1700U 1800U NC 2600U 1600U NC 570U 720U NC

2-Chloronaphthalene µg/Kg NSV 68 18000U 900U NC 850U 880U NC 1700U 1800U NC 2600U 1600U NC 570U 720U NC

2-Chlorophenol µg/Kg NSV 76 18000U 900U NC 850U 880U NC 1700U 1800U NC 2600U 1600U NC 570U 720U NC

2-Methylnaphthalene µg/Kg 20.23 68 3600U 900U NC 220J 880U - 1700U 1800U NC 2600U 130J + 570U 720U NC
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CNC Sediment Location Analytical Results

Chemical Name Unit

Inorganics mg/kg

Reference 

Range

Screening 

Value MDL 009M000401 009M000402 054M000101 054M000102 556M000501 556M000502 556M00701 556M000702 NOIM00401 NOIM000402

2-Methylphenol µg/Kg NSV 85 18000U 900U NC 850U 880U NC 1700U 1800U NC 2600U 1600U NC 570U 720U NC

2-Nitroaniline µg/Kg NSV 65 91000U 4600 NC 4100U 4500U NC 8300U 9300U NC 13000U 8300U NC 1400U 3700U NC

2-Nitrophenol µg/Kg NSV 56 18000U 900U NC 850U 880U NC 1700U 1800U NC 2600U 1600U NC 570U 720U NC

3 & 4 Methylphenol µg/Kg NSV 82 18000U 900U NC 850U 880U NC 1700U 1800U NC 2600U 1600U NC 570U 720U NC

3,3'-Dichlorobenzidine µg/Kg NSV 85 36000U 1800U NC 1700U 1800U NC 3400U 3600U NC 5300U 3200U NC 570U 1400U NC

3-Nitroaniline µg/Kg NSV 93 91000U 4600U NC 4100U 4500U NC 8300U 9300U NC 13000U 8300U NC 1400U 3700U NC

4,6-Dinitro-2-methylphenol µg/Kg NSV 560 91000U 4600U NC 4100U 4500U NC 8300U 9300U NC 13000U 8300U NC 1400U 3700U NC

4-Bromophenyl phenyl ether µg/Kg NSV 87 18000U 900U NC 850U 880U NC 1700U 1800U NC 2600U 1600U NC 570U 720U NC

4-Chloro-3-methylphenol µg/Kg NSV 96 18000U 900U NC 850U 880U NC 1700U 1800U NC 2600U 1600U NC 570U 720U NC

4-Chloroaniline µg/Kg NSV 73 18000U 1800U NC 850U 1800U NC 1700U 3600U NC 2600U 3200U NC 570U 1400U NC

4-Chlorophenyl phenyl ether µg/Kg NSV 54 18000U 900U NC 850U 880U NC 1700U 1800U NC 2600U 1600U NC 570U 720U NC

4-Nitroaniline µg/Kg NSV 48 91000U 4600U NC NA 4500U 8300U 9300U NC 13000U 8300U NC 1400U 3700U NC

4-Nitrophenol µg/Kg NSV 590 91000U 4600U NC NA 4500U 8300U 9300U NC 13000U 8300U NC 1400U 3700U NC

Acenaphthene µg/Kg 6.71 54 3600U 900U NC 640J 880U - 260J 1800U - 690J 190J - 570U 720U NC

Acenaphthylene µg/Kg 69 5.87 48 3600U 900U NC 850U 880U NC 1700U 1800U NC 2600U 1600U NC 570U 720U NC

Anthracene µg/Kg 88 46.9 65 3600U 900U NC 1400 880U - 1200J 280J - 1200J 680J - 610 150J -

Benzo[a]anthracene µg/Kg 230 74.8 87 18000U 100J + 2600 880U - 4300 520J - 1800J 870J - 1000 290J -

Benzo[a]pyrene µg/Kg 140-380 88.8 54 18000U 120J + 2200 78J - 3600 770J - 1500J 670J - 990 320J -

Benzo[b]fluoranthene µg/Kg 170-420 NSV 73 18000U 230J + 850U 99J - 4300 880J - 2600U 670J - 1200 400J -

Benzo[g,h,i]perylene µg/Kg 69-200 NSV 65 18000U 100J + 1200 880U - 1800 300J - 710J 290J - 210J 240J +

Benzo[k]fluoranthene µg/Kg 140-330 NSV 100 18000UJ 110J + 3600 880U - 3200 790J - 2200J 700J - 760 330J -

Bis(2-chloroethoxy)methane µg/Kg NSV 68 18000U 900U NC 850U 880U NC 1700U 1800U 2600U 1600U NC 570U 720U NC

Bis(2-chloroethyl)ether µg/Kg NSV 79 18000U 900U NC 850U 880U NC 1700U 1800U NC 2600U 1600U NC 570U 720U NC

Bis(2-ethylhexyl) phthalate µg/Kg 58-180 182 110 18000U 230J + 850U 230J + 1700U 510J + 2600U 780J + 570U 460J -

bis(chloroisopropyl) ether µg/Kg NSV 99 NA 900U NC NA 880U NA 1800U NA 1600U NA 720U

Butyl benzyl phthalate µg/Kg NSV 76 18000U 900U NC 850U 880U NC 1700 1800U - 2600U 1600U NC 570U 720U NC

Carbazole µg/Kg NSV 79 NA 900U NC NA 880U NA 1800U NA 1600U 570U 720U NC

Chrysene µg/Kg 94-360 108 71 18000U 150J + 2900 100J - 5600 1000J - 1900J 1100J - 1500 380J -

Dibenz(a,h)anthracene µg/Kg 6.22 68 18000U 900U NC 720J 880U - 820J 1800U - 360J 1600U - 150J 66J -

Dibenzofuran µg/Kg NSV 54 18000U 900U NC 590J 880U - 1700U 1800U NC 2600U 1600U NC 570U 720U NC

Diethyl phthalate µg/Kg NSV 62 18000U 900U NC 850U 880U NC 1700U 1800U NC 2600U 1600U NC 570U 720U NC

Dimethyl phthalate µg/Kg NSV 54 18000U 900U NC 850U 880U NC 1700U 1800U NC 2600U 1600U NC 570U 720U NC

Di-n-butyl phthalate µg/Kg NSV 79 18000U 900U NC 850U 880U NC 1700U 1800U NC 2600U 1600U NC 570U 720U NC

Di-n-octyl phthalate µg/Kg NSV 87 18000U 900U NC 850U 880U NC 1700U 1800U NC 290J 1600U NC 570U 720U NC

Fluoranthene µg/Kg 52-380 113 73 9500J 230J - 6700 150J - 14000 640J - 4600 2000 - 1500 650J -

Fluorene µg/Kg 21.2 62 3600U 900U NC 760J 880U - 1700U 1800U NC 520J 1600U - 570U 720U NC

Hexachlorobenzene µg/Kg NSV 73 18000U 900U NC 850U 880U NC 1700U 1800U NC 2600U 1600U NC 570U 720U NC

Hexachlorobutadiene µg/Kg NSV 56 18000U 900U NC 850U 880U NC 1700U 1800U NC 2600U 1600U NC 570U 720U NC

Hexachlorocyclopentadiene µg/Kg NSV 230 18000U 900U NC 850U 880U NC 1700U 1800U NC 2600U 1600U NC 570U 720U NC

Hexachloroethane µg/Kg NSV 56 18000U 900U NC 850U 880U NC 1700U 1800U NC 2600U 1600U NC 570U 720U NC

Indeno[1,2,3-cd]pyrene µg/Kg 61-190 NSV 73 18000U 86J + 1100 880U - 1800 320J - 690J 270J - 270J 230J -

Isophorone µg/Kg NSV 62 18000U 900U NC 850U 880U NC 1700U 1800U NC 2600U 1600U NC 570U 720U NC

Naphthalene µg/Kg 34.6 54 18000U 900U NC 590J 880U - 1700U 1800U NC 2600U 1600U NC 570U 720U NC

Nitrobenzene µg/Kg NSV 99 18000U 900U NC 850U 880U NC 1700U 1800U NC 2600U 1600U NC 570U 720U NC

N-Nitrosodi-n-propylamine µg/Kg NSV 79 18000U 900U NC 850U 880U NC 1700U 1800U NC 2600U 1600U NC 570U 720U NC

N-Nitrosodiphenylamine µg/Kg NSV 65 18000U 900U NC 850U 880U NC 1700U 1800U NC 2600U 1600U NC 570U 720U NC

Pentachlorophenol µg/Kg NSV 230 18000U 4600U NC 4100 4500U - 8300 9300U - 13000U 8300U NC 1400U 3700U NC

Phenanthrene µg/Kg 86.7 82 18000U 900U NC 6900 880U - 5700 1800U - 2400J 370J - 83J 110J +

Phenol µg/Kg NSV 85 18000U 900U NC 850U 880U NC 1700U 1800U NC 2600U 1600U NC 570U 720U NC

Pyrene µg/Kg 50-510 153 56 6400J 230J - 5600 200J - 10000 1300J - 4400 1400J - 950 540J -
Percent Moisture 63 63 82 80 54

Notes:
mg/kg  =  Milligrams per Kilograms

µg/kg   =  Micrograms per Kilograms

J            =  Estimated

U           =  Non Detect

NV        =  No Value

NSV     =  No Screening Value



Zone J Sediment Sampling Report 
Charleston Naval Complex 

Revision 0 
May 5, 2006 

 

13 

4.0  Conclusions 
Based on data validation review, data quality objectives have been met and no further 

qualification of the data is necessary. 

 

Inorganic concentrations for the three Cooper River locations have increased since the initial 

sampling event in December 1995 with inorganic concentrations for Shipyard and 

Noisette Creek locations decreasing.  Semi-volatile concentrations show an overall downward 

trend for all five locations; however, a majority of the detections still exceed a sediment 

screening value. 

 

 



• 

• 
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Sdg Number: SAOC02 . 

UnitS Method 

ug/Kg. 8270C 
mg/Kg 60108 
mg/Kg 60108 
mg/Kg "60108 

. mg/Kg 60108 
··mg/Kg. . 60108 
.. mg/Kg·. 60108 
. ·.ing/Kg .. 60108 

mg/Kg . .60108· 
mg/Kg· . . 60108 . 

. · .. mg/Kg 60108 
mg/Kg 60108. 

;_ . mg/Kg 60108 
.. ·.mg/Kg 60108 

mg/Kg 60108 
mg/Kg . . 60108 

: mg/Kg 60108 
.. mg/kg 60108 

. ·mg/Kg:.;. .7471A 
' . o/o . . 160.3 
·. ~"% . .. 160.3:. 

.. " •' 

. .. ·. ,· 

. .. ,_ .. ' 
•: · .. 

•
.. > 

1.: · . : · · .Page 2· of 1 Q7 ·. 
. · .. : 

·. ·. ..... ·.: ·.: .. ' 

:. ·:: .. .. ;. 
. ~ .~; .. 

· ...... · ·. ·. · ... ··: 
··. "· . 

~ .. · .. 



4jiW@fj§I STL® . 
Mtfi!ll§M 

Client Spectra Tech· 

Lab Sample ID · Client Sample ID 
Anal}tte · 

680-11658·2 · BSLM000201 · 

Fluoranthene 
· Pyrene ·. 

· : · 8is(2-ethylhexyl) phthalate 
· Chrysene '. .' . · : · 

Aluminum 
·:.Arsenic 

Barium · · 
.· . ·Beryllium 

Calcium · · 
Cobalt . 
Chromium 

, .. 

. copper 
· · .: Iron · · 

· · : " ... Potassium· 
Magnesium 

;.· ... · 

: Manganese · · 
Sodium · ... · · 
Nickel.· 
Lead •

~ .. .. 

. ·.Vanadium.· 
! · · · : Zinc· 

· .. ·· ... 

.. .. 

· ... 

.. ~ Mercury. ·· . 
· · :Percent Moisture . · .. 

. Percent Sol~s 

.: .. 

. ~ .. 

. .. 

. . :•. 

··.: 

.'. '., . 

. · .. 

. . ·• 
. .. ·: 

"· 

. . . . 
. .. . . .. . , . 

. . . . :.. . 

EXECUTIVE SUMMARY. - Detections 

· Job Number: 680-11658-1 
Sdg Number: SADC02 

Result I Qualifier · 

110 
. .170 

.170 
94 
19000 
11 
27· 

... 1.0" 
.·16000 

8.4 
42 ~ 

· 16 .. 
22000 

. 2800 . 

. 6300' 

. 180 
. ·14000 

12 . 
.. " 15 

. 43 :-
. 64 

.. "0.059 
73 

: .27 

.B 

B 

B 
'J 

.J .· 

. · ... · ... 

Reporting 
Limit 

1200 
1200 
1200 
1200 
72 
3.6 

: 3.6 
.·. 1.4 

. 180 
....... 3.6. 

3.6 
. 7.2 
. '.18 . 
.. 350 

180. 
3.6 
360 
14 . 
1.8 
3.6 . 

. 7.2 . 
.. 0.074. 
. . 1.0 

1.0 

.. '.( 

Units 

.ug/Kg 
ug/Kg 
ug/Kg 

'Ug/Kg 
mg/Kg 
mg/Kg. 

·mg/Kg· 

. mg/Kg" 
mg/Kg 

:mg/Kg 
mg/Kg 

:mg/Kg 
. mg/Kg 
mg/Kg. 

·mg/Kg 
. mg/Kg . 
mg/Kg . 
mg/Kg· 
mg/Kg 
mg/Kg 
mg/Kg' 

. mg/Kg' 
% 
% 

· ....... Page3·of 107 .".' · ·" :. "":· "· "..'. . . . . . . .. 

.. . ·.: .. 

. :··. . .. '•' .. 
. '. ,· . .. . 

·. ,· 

Method 

8270C 
.8270C 
. s270C 
8270C. 
60108 .. 
60108. 
·ao1·08 
60108 

.. 60108 
60108 
60108 .· 
60108 . 
60108 . 
60108 
60108. 
60108 
60108 
60108 

. 601-08 
60108 .. 
60108 
747'A .· 
~60.3 .. 
160.3 

:: 

. ·.·. 

··~· ···--··-········. " .. : ·. ·.' -~ .. ·. : .. .. •,.:. ~ . · ... · ..... ·_ . .· .: . _·.· . .. ··. ,: ·.: .. 



1t11111§•· g.·TL®. 
pifii§IM 

EXECUTIVE SUMMARY - Detections 

. : . Client Spectra Tech . .Job Number: 680-11658-1 
Sdg Number: SAOC02 

. . 

Lab Sample ID . . Client Sample ID .. · 
. · · Analyte Result I Qualifier 

Reporting 
Limit Units 

. 880-11658-3 

Acenaphthylene 
. Anthracene . 
Fluoranthene · 

· .Pyrene · 

·, BSLM000901 

· . .-..Senzo[a}anthracene . 
· 8is(2-ethy/hexyl) phthalate. · 

. Chryserie.: . 
·. -: ·, ' .·· Benzo[b}fluoranthene . : · . 

· 8enzo[k]fluorarithene : . ·. · . 
·. -~ · · .. - ~ Benzo{a)py.rene · · · 

· · : .. . , lndeno[1,2,3-cd)pyrene 
· . ·.' .· Benzo[g,h,i]pery!ene . · 

. : · · Aluminum . 
: . :. Arsenic · 
·: ·.Barium . 
· ·eeryllium ... 
. Calcium · · · 

: . . ·· cobalt · . 
·. : ·. . · Chromium. 
· · · · Copper · 
. ·,.:··:.Iron .. : 
. · .. · :: Potassium : 

. . ·. . · • : Magnesium . 
.· .. ··: Manganese ... 

· ··Sodium :· . ·. · .· . : 
':• . 

.;·· Nicker ·. . . 
·. ·. · ····Lead 

·:: . · ·. . :· . : · .. Vanadium ·· . •. . · 

··:<·':.:. .... ·. ·:~ry ·:· ... : .. 
. : ·. .: .' : :. Percent MoiSture 

PF.trc::Al'!t Solids . 
. . . . . 

·. ;· 

:·. r 

. . . . ·. 
. . . . 

·.:. . 

: .. ·· 

. . · 
. . :: . - .. 
. · .. · 

.= •• 

... 
..· ... 

.. · : ·.-.: . 
· .. · · .. 

~ · .. : . . . :. . . . .. 
. . . - .. 

. ... ~ . 

·.: 
. . .~ . 

• . : · .: · .. STL Savam:iah 
. . . 

.,., 
. \: ... : . 

. ·' 

·· .. ; 

69 J 
88 J 
380 J 
510. J· 

. 230 J 
.. 180 J . 
. · ·390 J 

420 ·. ·J 
330: J. 

, 360 .· J. 
. ·. · .. 190 : .· : . J 

·200". J 
. 12000· . 

. · .. 5.2 
16 

·.. 0.51 J 
. : .. 19000. 

·.3.9 
' 23. 

13 . 
.: 11000. 

8· 

1500 · · B 
: 3700 . . 
·. ·140 . 

. 7900 ·. . 8 
· ... 6.9 J 

. . . 98 
· .. ·25 . 

..... 

43 
0.045 . 

. .. 57. 
. . · 44: . 

. . ~ . 

. .... ··.·· .. 
. ·. 

· · 760. ug/Kg 
·750 ug/Kg 

. 760 . ug/Kg 
760 ugtKg 

·760 ug/Kg 
760 ·. ug/Kg 
760 'uglKg 

, 750· ug/Kg 
.. 760 .· . !Jg/Kg 
· 760 · .... ug/Kg 
· 760 · ug/Kg · 
·750 ·. ug/Kg 
A1 . mg/Kg 
2.1 · mg/Kg 
2.1 ·· mg/Kg 
0.82 · mg/Kg 
100 .mg/Kg 

. 2.1 lngn<g 
2.1 mglKg 

. 4.1 · · : mg/Kg · 
·. 10 · ·:mg/Kg 

. . : 210 mg/Kg . 
· 100 .· mg!Kg 

. ' 

.. ·. 

2.1. .· mg/Kg . 
210 , mg/Kg 
a.2 · mg/Kg . 
1,0 ··mg/Kg 

· 2.1 mg/Kg 
4.1 . . mg/Kg_ 

. 0;043 " .. . . : . mg/Kg · 
:' .-1~ .. -% . 

1.0 .· % . 
.. . . 

· ·.Page· 4 ()~ 107 .. . : : · 
. .. ·, 

.... ·. 
.. .· ... -: ·. · .. 

... . , ... ·.,.,. 

... "'.· ,, ···. 

· .. ' . ·~ '· . . . . 
: .. .... · .... : . 

..... 
. . ~ : 

. .. , .. ····: ..... · ... · .. · . . ... -:··.·.: 

MethOcl 

8270C 
8270C 

. 8270C 
8270C 
8270C. 
8270C .. 
8270C 

. 8270C ·.' 
· · 8270C . 

8270C 
8270C. 
8270C .. 
60108_ . 
.60108. 
60108 
60108 

. ·60108 .. '. 
60108 
60108 

'60108 -~~~----
60108 · 
60108'._ ... ; ... 
60108 
60108 
60108 
60108 
50108 
60108 

·. 60108 
.7471A · 
·160.3 . 

. 160.3. 

.. '• . 

. .. 

·· .. 

. ··.· 
·... .· ~ .. '. ·: ... 

. . . . . .. . ~ . ... . . ~ . 

': . 

. .. · .. 



·_Ii'''''*' ·sT· L·® ·.Rliri*•• ·. · · .·· 

EXECUTIVE SUMMARY - Detections 

Client 'spectra Tech . 

.. 

. · · .. · Lab Sample ID · Client Sample ID 
: ... ·Anal~ .. Result I Qualifier 

.. : 680-11858-4 . . . . 054M0001Q2 ..... 

· · ; J=!uorantherie · · · 150 J 
. Pyrene 200 J 
Bis(2-ethylhexyl) pl:ithalate ·. 230 J 
Chrysene · · · 100 J 

· Benzo[b]ftuoranthene · . · · 99 J 
. . 8el')ZO(a)pyrene 78 J · 

· · . Silver . . · 0.97 J . 
. · : . · Aluminum .: ·. . : . · . · '· . 23000 . 

. : .. ·.·.:·.'.·.:'.>=~m·_.·:::··>·.:.· :: _.::·.::.::_.· ... ·.'. .·,?a· 
: : :: .. Calcium · · · · .. ~ ·· · · ·· 11000 · 

· ·.:·,.·· · Cadmium · · · ·._ · < ·.: ·. -.o.54 J 
Cobalt ·... ·10 · 

· Chromium · ·· : 51 B 
. Copper · · . ·.· · ·. 140 

. . . . . Iron · . ·. · .. 26000 
·. · · · · ··. Potassium . . .2200 . B 

•
· .... ·._ . Magnesium: .. _ . . ... · · · . -. ··.6100 
· :. ;. · · . M~nganese . . : . . - .390 

· · · · ·soolum · · · .. ·. 9600 · B. 
· · -Nickel.: '. · · · · 28 

· :·_.· :lead .. _. ·~·. .. .. = .. · · 79. · 
:. vanadium. · . . . · · · · · 49 · · 

:. :·:. :.'_ Zinc. · · _. ·: .. _. 680 
. . . . . '. : M•rcury. · · . · .. . 0.23' 

·. · -. . · Percent Moisture · .. : • · · · · · 63 
· · · Percent Solids . · 37 . · · 

. · .. · . . . ·: . . : . ·-~ · ... ,. .. . . . . . . 

'··. .·· ... : 
· .... .. 

: .... .. . ·: 

.·• ... 

. :-. 

..... _:. ·. · ... 

·'· ~ . 
.· .. ·. 

': .... 

'·· ... .: •.• 
. . : . 

.. :.-·.·. 
. . ,•! :.• 

. -· \ ·: · .. :·· . : .. 
.. . ·:: 

" · ... 
. . · .. ·· 

·.· : . ·.· ·.· 
.. 

~eportlng 
Um it 

.. 
. .. 

• ::·:_:.;·. S;TL~avan~•~:· :·· .. ·": ...... _''._>.:·-.·.-::·:. 
. ~· .. Pagl! 5of1_07 .'· ·_ · -.- ... : 

.. 
. . . . ~ : ·•·.· . 

. . .. · 
.· ..... ·:.-·:· .. :. .. ,_ 

.· .· 
I,;.; • 

·~ . : . : .. . ·.· .. · ··. · ... ... .. · ..... .. . . . . -·· .... 
.=·· · .... · 

Units 

___________________ ...__ __ _;__ ___ _:__~__:___:__;._.;___:,__"--'-·--·: ..... :·.·· .. . 

Job Number: 680-11658-1 
Sdg Number: SAOC02 

Method. 

. .. · . 
.. . ·. 

.... ' : .. ~ : . . ~. . 
··.l 



. . iiliitl§I 
··· &.iiii§iiW STL® 

Client· Spe_ctra Tech 

Lab Sample ID , ·~nent-Sample ID 
... Analyte 

... 680-11658-5 . 556M000702 

.. :. 

. 2-Methylnaphthalene 
Ac:enaphthene · 
Phenanthrene · 
Anthracene 
FJuoranthene 

·. Pyrene 
Benzo[a]anthracene 

. Bis(2-ethylhexyl) phthalate · · 
. Chrysene . · · 

. : · Benzo[b]fluoranthene 
· · . Benzo[k]fluoranttiene ·. 

. · . . . Benzo[a]pyrene 
· · fadeno[1,2,3-od)pyrene 

· Benzo{g,b,i]perylene 
Aluminum · 
·Arsenic 

. Barium 

•

... Beryllium 
calcium 

. · .. : . Cobalt .. : »: 

.... 

. : · .. ·. Chromium · · 
• ·· .. · .. Copper · . 

,. · Iron 
. : .. Potassium · 

Magnesium 
: . _: .:_ Manganese· 

: Sodium · 
.· · ·:: Nickel .. 

... · :_·Lead 
· Vanadium 

·· .. Zinc 
. ·Mercury . 
· Percent Moisture . . · · 

: : . : . -· ,- .·Percent Solid~ 

..... 

· . 

• ·.:·:. STLS~~~na~--~ _ .. ·:·:·:_· -.. :"" .. 

:.·. 
... 

: : ..... ~:. :. : ·. . " 
· .. · ·'· .. 

EXECUTIVE SUMMARY -·Detections 

.. 

Resultl Qualifier 

130 
190 
370 
680 
2000 

"1400 

" 870 
... 780 

1100 .· 
670 

,. 700 
. ·670 

270 
··290 
. 31000 

19 
·93 
1.4 
40000. 
9.1 
60 

··1200 
33000 . 
4400 . 
. 11000 
650. 

. 27000 
25 
26 
71 
600 
0.074 

··so 
21 

J 
J 
J 

'J " 

J 
J 
J 
J 

. J 
·. J 

J· 
J 
J.' 

J 

B . 

B 

·J 

··Reporting 
Limit 

1600. 
. 1600 

1600 
1600 
1600 

_.'1600 . 
. 1600 

. · 1600 
. " 1600· 
':. 1600. 
.• ·1600 

.. : 1600 .. · 
"1600 

... 1~· 
. "84 .. 

4.2 
4.2 

. ·· 1.7 
. 210 

42 
4.2 

·:a.4 ... 
21· 

. ;420 

.. '210 ... 
. 4.2 
420 · . 
17 

. 2.1 
4.2 
84 
0.089 
1.0 

'1.0 . 

:. 1' 

Page 6of107 .- :. 

Job Number: 680-11658-1 
Sdg Number: SAOC02 

Units 

ug/Kg · 8270C 
ug/Kg 8270C 
ug/Kg 8270C · 
ug/Kg 8270C 
ug/Kg 8270C .. 
ug/Kg 8270C 
ug/Kg 8270C 
ug/Kg 8270C . · 
ug/Kg 8270C . 
ug!Kg .. s21oc 
ug/Kg · · 8270C · 
ug/Kg 8270C 
ug/Kg 8270C 

• ug/Kg . s27oc 
. mg/Kg, .. 60108 .. 

mg/Kg .. 60108 · 
· · mg/Kg. ._ ~108 

mg/Kg · . 60108 
" · mg/KQ 60108 

mg/Kg . . 60108 
.. mg/Kg . :_ '. . 60108 

mg/Kg .. . 601 OB 

·, . 

· .. ' ... 
. mg/Kg .-601 OB 

'. mg/Kg 601 OB . 
mg/Kg . ·601 OB . 

. mg/Kg 601 OB 
. . mg/Kg 60108. 

mg/Kg 60108· 
mg/Kg. 60108 ·_ · 

.' mg/Kg .. · 601 OB 
. mgfKg 601 OB 
mg/Kg 7471A · · . 

. : o/o 160.3 . 

. o/o' 160.3. 

.. ·. · .. 

. ; 

·. ~ :. . . 
: ~ . . . . .. ... . ; :· .. ' . ::··. 

: • :·N •••• •: .',': . ·" ... . .. 
:· .· .. . . 

. ··:., .. ::.· ·.· ..... ·· .. : . ., ... :·: ..... ·· 
. . 

. ~ ... ·. 

. ~. . · .. ... ~ . . ~ 
~. . .. ...... 

" " ~ . : ·. · ..... '.:. . . ... ·. .. . 
·. .. ?'• ~ .•.• ,.: ., ; .: . ... . . 
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EXECUTIVE SUMMARY· Detections 

Client: Spectra Tech 

; Lab Sample ID Client Sample ID 
. Analyte .. 

. '680-11658-6 . 656M000502. 

Anthracene 
fluoranth~e 
Pyrene. 
Benzo[a]anthracene 
.Bis(2-ethylhexyl) phthalate 
Chry&ene· · 
Benzo[b)fluo~ntherie 

.·. : . · ·senzolk)fluoranthene . .:-·: 

. . ··. .. .. Benzo[a]pyrene . 
··. : lndeno[1,2,3-ccl)pyrene ·. -.. · . Benzo[g;h,ijperylene 

-. . . .. Aluminum·· 
.. 

. ·. 
Arsenic .. 

Barium 
... 

.. Beryllium:. 
·Calcium 
Cobalt .. 

'. · : Chromium . 
Copper.. .. 

· Iron· ~ -~ ... ... 
: Pota~lurri : .. ~ 

: . :Magnesium !'• .. 
.. . . 

. ·: Manganese 
.. '• 

... 
'Sodium·. 

.. .. 
•. 

.·Nickel 
,. 

·Lead ·. .. 
Vanadium .• 

.. .. 
Zinc . , .. Mercury.: . , 

. ==~ '•. . .'· -Percent Moii;ture : : · ." · · ... .. : 
Percent Solids 

~: . . . . , ... 

.· .. · .. 

,. ·.: ... 
. .. ~. . 

z·.·. 

.. _.:.·. ·:. 
' . . . ...... .... 

. . :, . . .. :~ .. 
... . . 

. .. ,: .... ·· ...... . 
:.· •• •• ·.,,,,, 4,," •• .. •· . 

··. ' ... 

Result i Qualifier 

280 J 
640 .J 
1300··· J 
520 .J 
510 .. J 
1000 •J 
880 .J. 

. . 790 J 
770 . J: 

. 320 'J• 

. 300 . "J 
35000 

. . 18 
·42 
1.5 J 
29000 
10 

.. 

69 B 
44 .. 

34000 .. 
?000 .. ·a 
·11000. 

.. 
400 

. '29000 B 
20 
26 
77· 
120 

··0.011 J 
82 
18. 

. . . . 

: 

. .: 

Reporting 
Limit· 

1800 
1800 
1800 
1800 
1800 
1800 
1800 

. 1800. 
·1soo 
1800 
1800 
96· 

·.:.4.8 
4.8 
1.9 
240 

. 4.8 
4.8 
9.6 
24 

.480 
··240 
. 4.8 . 
·480 
19 

'2.4 
4.8 
9.6 
0.10 
1.0 

.. 1.0 

.. ·:. 

•.. : .. :~·<:.~~ s~~n~ah: .:: ... _· ... ·":: . . . 
. ··" .. . ~ .. 

: .. ·. : ... : .. · : : . Pag~ 7 of 107 · · · 
:: : .. · ..... . 

·~: : : . . .. . . . 
:.· .:· .· . 

. '-.. ·.: 
. .... ·. ·~ 

,· ·:. : • •• " : " .•• • .:. .... , • ,• .... : _i 

. .. . . . : ~ . '. : . 

. . . . . ~ . . .· 
.. ..... 

. :·· . . . , .. · 

-----------------"---'--'--'------"-~--- .... :· I ... ·.·: 

.. 

.. 

Job Number: 680-11658-1 
Sdg Number: SAOC02 

Units Method 

ug/Kg 8270C 
ug/Kg 8270C 
ug/Kg 8270C 
ug/Kg 8270C 
ug/Kg ·s21oc 
ug/Kg. 8270C 
ug/Kg . 8270C · 
ug/Kg . 8270C 
.ug/Kg ·8270C 
ug/Kg" ·. 8270C· 
ug/i<g 8270C 

. .mg/Kg 60108 
·.mg/Kg . 60108 

mg/Kg ·ao108 
mg/Kg· 60108 ... 

. mg/Kg. 60108 

. ing/Kg 60108 
mg/Kg 60108. 
mg/Kg. 60108 
mg/Kg 60108 
mg/Kg .6Q10B 
mg/Kg· .. 60108. 
mg/Kg.- . 60108 
mg/Kg e010B 

·.mg/Kg 60108· 
mg/Kg 60108'. 
mg/Kg. 60108. 
mg/Kg .60108 

... mg/Kg 7471A 
·.% .·160.3 .· 

% 160.3. . . 

.· ' 

·· ... : .· . . " . 

.. · ·:· 

.. 
" . · ..... -. . . . 

..... 
...... ~- . ..: ... .· ;·.;.• 

. ~:. ... . .. · : ..... ~: . : . " .: . 
. . -· . . . . . ·. . . ~ . ...... : .... . . . . .. . ; 
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. EXECUTIVE SUMMARY • Detections 

· · : Client s~ctra Tech . Job Number: 680-11658-1 
Sdg Number: SAOC02 

.·. ·. 

· :· Lab Sample 10· . · Client ~ample ID 
. · ·:. · Analyte · · Result I Qualifier 

. . ·: .. 680·11658-7 . BSLM000401' · 
. . 

:. · Bis(2-ethylhexyl)·pbthalate . · ... 
. . . . '.: Aluminum ·. 

.... Arsenic. 
·." Barium 

.. Beryllium 
· .. : 

.. · . : .. ;Calcium! 
. ·, · ·Cobalt . 

. ·:._·-..:.- .. Chromium..-- .. 
.. ·· ··. • .. ·. · Copper.·.•. 

: . . ·.:- .. Iron :· . . .. , 
· · .... : .. : -Potassium :: :--:;~··:';_. -·~=~~=~=· ·. 

. : .. · ... Sodium· .. " 

i. . . ·:;:.."~ .' : ... :_·.~~:1 .. · ::·:· 
i,1.. . .... -. . '. · .. -. Vanadium . . 

·:. .. 

. ·- . . . . 

•
! . : ·· .... :_-_:_· ::~u.);"'.· .. · ... _: .. 

.. ·:-_ .-· ·. Percent.·Moisture '. · 
· · · .".' -PercenfSolicls . . · · · 

. :.( ...... · .. . . . . ·: -~·. ' .· 

.·· . 

58 
. 1600 

0.98 
9.4 
0.12 

. 3000 
. 0.49 

.. ·4.5 
· 1.1 . 
1800. 

'. 240 
"530 

... '.33 
... 2000 

: 1.1 .... > ·2.1. 
. 4.2 . 
. 9.7 
-0.0053 
31. 
69 

. "..' .. 680·11658-8 ·BSLM000301 · 
::~ .. · .. :·. ··~ ·. ·. : .. · : · . .: Aluminum · · . .. = · · 

";_"_·:··.· .·;:_·_H:_-.·=~m ..... ' ' .... 
" ·· · .. "Calcium".· ...... .. ,: 

... 7700 
. 3.B 

.. 9.7 
_0.35 . 

·:·: .. : :. · .. . :~··. :Cobalt· ··: .. · :··. 
. '· 19000 .. 

. 1.8 

('. .. ~..;.·-__:··._/:~::·~=um_ 
.. : .lrori "; · . v >: "; a;...: " 
... ··-.. -~··Nickel . ... · 
;- .·. · .· ..... · .. :Lead· . 

._._ . : ... · Vanadium 
. ··,.:·:·Zinc: : "' .-. ;.:· 

:_ ..... _: · ... _.: .'Mercuiy . . ::· 

·. · .. , 
l • :. • .. · .... 

· · · · .. : .. · .Percent Moisture . · 
· :- · .. · · ~ ·.~ .: Percent Solids. · · .. ·· . . ~ ... · .= ••••• 

.'· ...... . ·.· 
:··· .·' 

· .. ·. . .... •, ·.· .. • . 
·. . : .. :·. ~ : .. 

. ~ .. ·. '. · ... ·.. . . ·. . . . . 
. : ~ . 

:.- .... · ....... .:,• .. . ~... . . . . ~ ~ ·. . . . .. ., ·,· . 

16 
5.9 

.. -7900 .. .: 
. . 970 

2200··. 
74 
5100. 
5.2 
6.7 
'1t . 
25 .. 
0.031'; 

.. ··... 46 

•54 

· ..... :·· 

: J 

'J 

J 

.. J 
-8 

.. ._· J 

. i3 

8. 
J 

. J . 

J' 

.:. e· 

.8 

B 
.J 

J 

.. 

.. 

.. 

. . 

. ·~ 

Reporting · 
limit 

470 
28 
1.4 

. 1.4 
0.55·' 
69 

: 1.4 
. 1.4· 

2.8. 
. .6.9 

140. 
69 

"1.4 
' 140 

5.5 
0.69 
1.4 
2.8 

.· 0.025. 
. . 1.0 

1.0 . 

33 
.1.7 
1.7 
0.66 
83 
1.7 :·. 

1.7 . 
3.3 
8.3 
170 .. 
83 
1.7. 
170 

.6.6 
0.83 
1.7 . 
3.3 .. 
0.033 
1;0 

.1.0. .. 

Units 

ug/Kg 
mg/Kg 

,mg/Kg 
mg/Kg 
mg/Kg. 
.mg/Kg 
mg/Kg . 
mg/Kg 
rrigJKg 

"mg/Kg 
. ' mg/Kg 
... _mg/Kg 
.. mg/Kg 

mg/Kg 
·. ·mgJKg 

mg/Kg 
. mg/Kg 
.. mg/Kg 

mg/Kg 
% .. 

.'% 

mg/Kg . 
·mgn<g 
mg/Kg 
mg/Kg 
mg/Kg·. 

·. mg/Kg 
:· . mg/Kg 

ing/Kg 
: 

mg/Kg 
mg/Kg 

. . mg/Kg .. 
mg/Kg 

. mg/Kg. 
mg/Kg 

. mg/Kg. 
.. mg/Kg 
. mg/Kg .. 
.mg/Kg 
o/o 
% 

. ·.·. (._Page 8of101·.· .. '.: . ~ : ". ~~.:·. 
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.: .. 
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·.:' ·\ 

: ~ ... . : '. 

•" : • . : ~ ," I' ' ', •, ', . 

. ·.· 

. ... : .. ~ .. ~~-" . . . .. 
· ... · ... 

.· ... ,· .. 
·- · .. · 

.·· 

Method. 

8270C 
60108 
60108 
60108 
60108 . 
60108 
60108 
60108 
60108 
60108 . 
60108 

. 60108·. 
60108 
60108 
60108 
60108 
60108 

. -60108 
7471A 
160.3 .· 
160.3 

60108 
60108 
60108 
60108 
60108 
61)108 
60108 
60108 
60108 
60108 
60108 
60108 
60108 . 
60108 
60108 

·60108 
60108· 
7471A 
160.3' 

. 160.3 

. :"· 

. ·. ~ 

.. · 

\ 
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EXECUTIVE SUMMARY - Detections 

· · .. client Spectra Te9h. 
... 

Job Number: 680-11658-1 
.. Sdg Number: SAOC02 

. . 
·. Lab Sample ID . ._ .client Sample ID .. 

· · · · . : ~ · Analyte : · · · Result I Qualifier . 

.... 

· s·so-11ssa-9 : . ·· BSLl\4001001 

·. · . Bis(2-ethylhexyl) phthalate . . . . 
Aluminum : ·. · 

·· · ·. Arsenic : '· .. 
. ··._·:·.Barium : · .. · .. · . M .t 

· ·· :. : Beryllium ·.·. · · · . 
calcium ·: · ...... • .. '• . 

<=~;·•.····.•.• 
· lroli . · · ·: · - . : 

-. ··: · ··.· · Potassium · : . . . -, ·. 
· ... > Magnesium :. : · · ·.· .. 

·· .;·· .. ·:. Manganes~ ·, · : · ... : · .· ·· · 

t .. :.: .. ·:·,:·, ~=~: ·,.·. ··:. : .. . 
• ·· · · .. ·.Lead ·. ·· .. · '· ...... . 
i 

···>··~: ............ < 
· ·. · · .. ; . : Perc;ent Solids ·. · . . . . . · .·· 

.. ·:: .... 

; .· "; 
. . ·.. ' ~ . 

·:, 
.. ·.·· ·.· ... 
··· .. 

. ···· · ...... . 

.. ::'• .. . . 

. . . ~ . 

·.·. ·, 
.··. ·· .. ··. ~ : .. •. ·. . . ~ : . . . -: :. .· . . 

.. . . . . . 

.. ···.·· 

. .. : · ... 

···- ·, . 
. . .. 

. - . : . . . 
• ... =:·:· 

. . .. . : . ·· ... :. . 

~ ·:. . . . ,· : 

... :. ~ . . .. 

. . 
··. ·. 

. .. . . ' : .' 

> · .. . ..... 
·: ·. ·: . 

. · ... : ... ;.'- . . .. . . . . . . ~ 

. ·~. 
. : .. :. . ..... 

..... · ... · .·" 
.: :.· . .. , .._· ·.: .... 

.. :·· 

. : · ..... ":.. : 
.·· ·. . .. . -.. ~ . 

81 
5400 

. 3.2. 
. · 8.& 

0.33 
. '15000 
: ·1.3 

. . 13 
·. . 2.4. 
· .... 5800· .. 

.. 830 . 
·:. 1900 

58 . 
. . . 4200 

. ·.·. 3.2 
3.4. 

·12 · .. ·. 
., 24 . 

..• 0.0078· 
33 
67 ·' . ... : .... ' 

.· .. 

·: :· ... 

.· .. 

··' •',, 
.. ,. . : .. : 

. . .. 
. . 

...... ... .. .... ._ ·:-. 
::, .. ". • :"· .•o•·. I I• ••' 

....... : ::. . ._ ·.· 
: .. : ...... ~·. : . . ; . 

. ... . . . ·. , .. . ._ .. 

J 

J 

.. J 

B 
J 

. B 

. · .. B 

J .. 

J 

·, . 

··:-: .. 

·: :.·· 

. .. Reporting 
Umlt. · · 

.. 490 
29 
1.4 

:1.4 ... 
0.57· 
71 
1.4 

·Units Method 

ug/Kg 8270C 
mg/Kg.' 6010B 
mg/Kg 6010B 
mg/Kg. .601oe· 
mg/Kg . 60108 
mg/Kg · 601 OB 
mg/Kg. 601 OB 
mg/Kg ·eo1oe 

. : mg/Kg · 601 OB 
.. ~.4. 

2.9 
7.1 
140 
71 

.1.4. 
140 . 

. mg/Kg . 601 OB . :· 
· · . mg/Kg ' ·· 60108 · 

. . 
-.· 

. : . 

5.7 
. 0.71 
.·1.4 
2.9 
0.025. 
1.0· 

. ·1.0 

. · .. 

. :: 

mg/Kg . ·· · ..... 6010B . 
.mgtKg 6010B 
mg11<g · ·501oe 
mg/Kg · 60108 

· mg/Kg 60108 
mg/Kg. 601 OB 

· mg/Kg · 601 OB 
·. mg/Kg . · 7471A 
.· %. . 160.3 
. % . . . . 160.3 . 

·"· 

. .· .. 
. . . " -···:····sn.~~nnah• '.······•.~:-_ ..•...•. : .• · ··, .·. · .... 
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EXECUTIVE SUMMARY - Detections 

Client Spectra, Tech · · 

.·.·. 

· · .. · "-. Lab Sample ID -. · Client Sample ID 
.. · .; Analyte · . · 

. .. . . Result I Qualifier 

':_ ... 680-11658-10 . . · BSl.¥000801 .. 

Pyrene 
Chrysene .. 
Benzo[b]fluoranttiene , .. 
Benzo[k]fluoranthene 

.. · .... Behzo[a]pyrene · · 
· · : -_ .. lndeno[1,2,~pyrene. .. · 

. . Benzo[g,h,i]pe,.Ylene .. · .. 

._<.: '.·:·,_. .. _.::'::m_.·< ... :-·· ... "·:_."> ... 
Beryllium . .' ·. · · · ·: ... · · 

. .. calcium . . · ,. ' . 
· ·. · . Cobalt· .... ··:,. 

. . ... .':- . chromium ... "· '. 
"· ·:_ ....... Cop~r ... 

: .· ... : 

52 
·120 

.. 170 
: 140 

140 
. 61 

69 .· 

. J. 
·J.· 
J 
J .. 
J 

.. J 
J 

. · .. _ ... 14000-" ... 
... /: .. 9.0 .. : 

. 25. 
. ... 0.67. 

140000 
3.4· . 

. 21 
.... 15 

. " .. 14000 . 

J 

·s 

· : 1800 -_ · _. B : . ._ ::: .. · :· -.-_:: ~~~Ss .. ;u~ ... 
-.,_ : ._:Magnesium: ".- . : .... ·_.: __ .3900 .. : . ... · 
... -_· · ·. Mang~nese _. .. , ":160 ' ' 

Reporting 
Limit 

700 
700 
700 
700 

. 700 
100.: 

: 700 
.. . . 41· . 

: . 2.1 
. 2.1 
:-0.83 
100 
2.1 
2.1. 

. 4.1 
.. 10 
. 210 

100 
. : 2.1 . 

; ·:Sodium. . · -. ...... : . ·· .. ·· 9900 .· . a· . .... · '210 ' 
8.3. " . . ·'-'·Nickel·, .. .. . . . .. :-· ···. ····: . . 69 . . J_: 

·.lead.'· 
! · " Vanadium · 

... · -~ .. 21-.·' ;:-':' . 
·; 32 .. 

.. ... 1.0 . 
. . 2.1 :. 

.·. ": ·,. 60·. : . .... . 4.1 . . ... . .. Zinc .. '.·-_ · · ... · · . 
·. .. . · .. =·· .. ~.··~:Mercury · . . . ..·-." · ·~ · ·~· · · .. : '. :_ ... 0.11' . . ....... 0.037 

"_.: .·,. ,. : .... Percent MoistUre .. :. " ..... .. 
. , ..... :· rercent Soli~s· .'.. · ... : .. . 

.. \ 

'·; .· .... 53 
·47· 

•: ... · \ ·'. ;- .• .. 
:•\. ·• 

.. ····, ... _,_. 

:·· :: : ·.· .. ·· ........ ·. :.· ..... 
: ....... · ... '. 

. ·· .· .... · .. ·. ··.• . .· .... ~ . . . . . .··... . .· 
·.:. .. 

:··. '. .... .' .· . ... · ;._ " . .. : . :-.':.'.·" , : .. 
... ·.-;. .. 

<· .... ": ,' . 
· .. :·· . . 

4. : : .... . • 

. ·: . ·· :., . 
·.· . . 

.. . ...... 
. ..... ~ . :···· . · .. \ .. :. 

.:" ... ;: ·, .... .J •• ". • • • • ~ 
... .. .··,· .. · .· ·:' 

. ·:·. \" .. · . . . . ·: : . : ·. ·.:.;; 
', ·. ·~ ; : : ··.-. : . ·' : . . . . . . ,' ' .. . . . . . 

. . . .. • i . ~ . . .. • .. ; . . ..... . .: .. :· .. .. . 
: ... " .. . ·:·:·. ·. .. ,. . : .. · .. · ... · ... : ..... ~·.· 

·;..·.:··· . i.·:. · . 
.·.··,,.: ·" 

: : .. 

·. '..· 

1.0 
..:.· 1.0 

.. .. . ;. :·. .. . . . .......... . 
. . . . ·-.:: :··:... : . .... .. ...... · 

•.. ;: : sTL--~_··.····. :·_. _; ~ .... /\ \ K. ~; Pa9~.1~_of,107 
·. "·'. . . 

: ~. : . : .:, • :·: . , . '.'• . , • . .'. • ·.·, • . . ·.·_.,r, '.:· ~ .' ·.: ."., •. .:- ~: .:' , • : ;·'," . : . • . . -.-.:· ",' • 
. .. . . ·:., ·. ~ :: . •', .·· .. : . . . .·_,, : 

. ·"'."' 1·... .. .... . ..... _ .. ::: . .. ~~ ··.</ ... ::-..:.:... . ~ ,• 
. ·.· .. ·.'.·'":.:·,•·:".:. .:.'.~ -::.:: .. ::. ..:.···'. ..... ~ 
... \ .... · .... ·.. . .- ". :· . . .... ·: ·: .. ,: ~. 
:_, ; ••• :::.':: ~- :.~;: ..... • • • : ... & ·.-; .... •• "~"1"" ... ':. :·· . . .. ·~ .. : . .' ... ' ... ·: ·.:: : ; .·.: ·. :. : .'·; . . 

.. 
.. ··, •, .... ·=· 

· .. : .: . ".· . ~ .. :· ....... 

.. 
. : ~ . . " . 

:-:.· 

.Joi;> Number: 680~11658-1 
Sdg Number: SAOC02 · 

Units, 

. ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 
ug/Kg 

. ug/Kg 
.' ... mg/KQ 

. ·.' mg/Kg 
. ·mg/Kg 
·rng/Kg 
mgJKg. 
mg/Kg .. 
mg/Kg . 
mg/Kg 
. mg/Kg 

-.mg/Kg 
. . :mg/Kg 

. :. mg/Kg 
··mg/Kg 
. -mg/Kg 

mg/Kg 
·mg/Kg 

. mg/Kg 
. ·mg/Kg 

%' 
'%' 

·' ·:.· . 

Method· 

827oC 
8270C · 

. 8270C 
·. 8270C 

8270C. 
8270C 

. 8270C . 
. . 60108·" . 

60108 
6010!3' .. 

·'60108 . 
60108 .. 
60108 
601Q8 

. 601-0B 
60108 .. 

.. 60108 
60108.· .. 
601:oe · · 

: 60108 .. 
.. 6010s· ... 
. 60108 . 
.6010B. :· 
60108' 

. 7471A 
·160.3. 
160.3 

,·', ... 
..... ·. 

· .. 

..... ":''" .. ,: .. 
. ~ . . . :" ... '. .. . .. : ... ·· 

.. : 
. · .. ~ ~... .. . " : . :: : 

'• ... · ·.· .. ;·. ·:· 
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EXECUTIVE SUMMARY - Detections 

. Client Spectra Tech: · Job Numb~r: 680-11658-1 
Sdg Number: SAOC02 

Lab Sample ID · . CH.ent Sample ID . · 
Analyte ·: ·. . : · Result I Qualifier 

Reporting· 
Limit Units 

680-11668·11 . 

. Auoninthene . -.· · . 
Pyrene -. ·. ·::· 

. Aluminum · 
Arsenic . 
Barium 

· ·Beryllium. 
· Caicium · 
Cobalt-· .. 

· -~LM000501 

· · · 52 · J. .560 ug/Kg 
· · 50. . J 560 ug/Kg 

. 7900 32 · ·· . mg/Kg 
.. 5.9 1.6 . · .. mg/Kg 
. 11 1.6 .. mg/Kg 

· . 0.42 -. J 0.64 . :. mg/Kg 
40000 80 . mg/Kg 

·. ·' ·> . .- Chromiuni 
,·· 2.0 .· ·.. · 1.6 .- mg/Kg. 

.·. : 11 ·· .. ·_.· .. B ·. · ·.1.e···.: ·mg/Kg· 
. . ·Copper·. 
: . ·iron. 
·.:.·· .. Potassium·. : . · · :. · ..... ,. 

': ... Magnesium 
· .. ·Mangan~ · . · 

. . .· . 4.3 .. ·,. ·.· : 3.2 . ·. . . . mg/Kg . 
· · · 8900 8.0 . ' · · mg/Kg . 

: 1200 . · · ·. B .. 160 . . mg/Kg. 
. : . . . .. . . 2soo·. . . . 80 . . mg/Kg 

97 . · · . . 1.6 mg/Kg . 

I
i . . · Sodium · .. 

Nickel. .. 
1 .. .. Lead .. 

6400 . B 160 ... mg/Kg· 
. 4.8 · · · · J · 6.4 · · mg/Kg 

· · ·_- · ·· ... 4.9 0.80 . . ·mg/Kg 

': .· 

I . . . . 

•

.. : · · · Vanadium· .. 
· .. Zinc· ... · ........ . 

; .. ·_. · ';.·:Mercury··,· .. 
· · · ··.Percent Moisture . · > : : ·. Percent Solids . · : · · · · · · . · 

. 18. 1.6 . . .• . ing!Kg 
.21 . . . . . 3.2 . · . · mg/Kg 

· · .. -·0.016 · .. _. .. J : -...... : · · o.03L . · _· · mg/Kg · 
41 · .. : . . .·1.0 .: · . .- . .: % 
59 . .. . . 1.0 .. · _. .. _ ·. % 

:· .... 

·, : · . .<. 680-11668-12:. . : BSLM000_70~ .-... · . : .. 

Bis(2-ethylhexYJ) phthalate ·: · · · · 65 · · · : J : . : 550 : .' · ug/Kg 
· · :· · .Aru·minum .. ·' . . ·. :· · . : 8300 31 ·. · mg/Kg 

. · ... Arsenic · · · · · · 3.6 1.5 · . . · mg/Kg 
. ·.: Barium . .·.: .... · .. ~8 . . 1.5 .. ·. . mg/Kg . 

. Beryllium · · · ·: · · · · 0.36 · · J 0.61 · · · ·· mg/Kg 
. Calcium· · : . . . :-_ 4800 76 · mg/Kg 

.... 

· g~~~iu~:: .. _ ·:: : · : : : .< · ..... -;.: .. · .. · . :~· : ·.·.·~::· .. · .·e: · .. : .{·: :· ·. :~ 
· Copper· · :. · -. · ·· .·_.: . . 5.9 " . ·· 3.1 . · ·mg/Kg 

· ... ·iron · · · · · . . . . . · ·. seoo···. 7.6 mg/Kg 
·.- Potas8ium ·_ · . . · · ·· · ' · .· 1000 : B 150. . . . mg/Kg 
· Magnesium . :.- ·: · . . . . 2100. 76 .·mg/Kg 

Manganese.- -· · : ."· .: .· · · · . :._ •. .. .- 57 1.5 . . . . mg/Kg 
· · Sodium -> •: ·. · .·: . .:.:.:_ ·~ . . ·5300 8 · ._ 150 · . . .· ·. mg/Kg 

... _· ·.:·_· .. :::NLeick8d~I · _::, . ··: .. '· · _ . ·'·. ·-. · : ... :· ::_···_: 4
8
_ •. 

6
6 ·.· .. · . . ·.: J. · ·· . · 6.1 ·'mg/Kg 

. . ' .· ... 0.76. · . · mg/Kg 

-:·•.:Er~>··· .. ·.•-·•·· .W-: ... ··· iJt.·••··•• .. f 
. . . , . ·.·. . . :. ·_: .. :.= .. ~ :. · ... ·. . · ... 

' ·.. . ... :-: . ·... ·. ·. ..... . . . : ;_.. . .· . 

• •.·. =~~7'". : '.< . : • · · ..••••...•. ·.. ~a~~ 11 m107 

. \'. ·• ·... •.• . •. . . : .. : .... : .. : . ~ .• t. • .. : . • . • . •. 
.. · .. ,:: :: .. . .. ... . . 

··.·: 
:.• 

: . . . 
; . ' . .' . • . J 

. ". 

. Method 

8270C 
8270C 
60108 
60108 
60108 
60108 . 
60108 . 

. 80108· . 
60108 
60108 .. 
6Q108 

. 60108 . 
60108 -. 
60108 
60108 

. 60108 
60108 
60108 

.60108 
7471A 

· 160.3 . 
... 160.3 

8270C 
60108 
60108 
60108 
60108 
60108 
6010B 
60108 
60108 
60108 
60108 
60108 
60108 
60108 . 
60108 

. 60108 
60108 
60108 . 

. 7471A -' . 
. .. 160.3: . 
. . 160.3 

. · ,•' -· . := .. : ... -: . . : . ~-. : ·. ··. . :. :: .... -:. . . 
. : ...... i. ·.: ... · ,'• . . . . ·: .. . . .. : : :·.. . . . .... ·. .. . . . :: :-... 

.... · ... .. · 

. . . . \·;. . . . ~. . .. . ... 
. . . . .. .··.· ''; .. : ... · ·.. ·. . .'• 

~ · .. ·: .. . . ·.: 

· .. .. . . 
. .. : . :~· : . . 

. . ~-: . .. :. _. : · .. ··. \ ·. : -~ · .... : · .. · : .::: . : .. · .. ··. : .. ·-.. .. ·. 
. :- .. 

.. 
... .. · 

: :· .. 
" .. 

. . . .. 
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ExECUTIVE SUMMARY • Detections 

Client Spectra Tech .. ·Job Number: SS0-11658-1 
Sdg Number: SAOC02 

Lab Sa~ple ID ... Client Sample ID ..... 
~nalyte · . · · Result I Qual!fier · 

Reporting 
Um it Units 

.. 
680·11658·13 ·. ·:.· BSLM000601. ' · 

. Aluminum 
Arsenic · 

· .'.Barium 
··: Beryllium ·: · .. 

Calcium · · .. 
.. ·.Cobalt . 

. · Chromium · . 
·,bopper··.·.· 

. ·iron. 
· · ' . ·.'. Potassium· · : · · 

. ·. Magnesium 
Mangar:iese·· · 
Sodium· ·. 
Nickel 
Lead 

· Vanadlum · · 
····Zinc .. 

·L 

... · .. ·· 

4300 . 
2.4 
18. 
0.23 
·5400· 
.1.2 

10· 
.·_3.2 

·. ··sooo 
' .. ' 690 
:-160~· 

.. · .. 41 
. . "4600 

~ 2.4· 
. :4.3 ··. 

.. :· ·11 .. 
.. · · ·1s 

:1· . .. 0.018 
·: ··:·: 38 

... ·. 32 

B 

B 
J 

. :· ... 

·J· .. ·.· 

. 1.6 . 
·1.6 
0.63: 
79 
1.6. 
1.6. 

. 3.2: 
... 7.9. 

··. 160· 
.. 79 

1.6 
160 
6.3. 
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EXECUTIVE SUMMARY - Detections 

·. Client Spectra Tech . Job Number: 680-1165S.1 
. Sdg. ~umber: SAOC02 · 

' 

·. · · . Lab Sample ID · .Client Sample II;> . 
· ·· .... Analyte . . · · Result I Qualifier . 

· 88C>-11651J.14 

· . Phenanthrene 
. . '. Anthracene . 

· . ·· Fluoranthene 
, . Pyrane .· . 

: .... · 8enzo{a]aiithracene : . 

NOIM000402 

. 8is(2-e~ylhexyl) phthal~te· 
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.· :.': : .· Benzo[k]fluoranthene ·. . :·.: .:. 
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~ .. .. : : ·.·. Oibenz(a,h)anthracene · .. 
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· ·. ·. ·· .·:· · Potaaium 
· · ·. ·: ·". · .. Magnesium·. 

'. ". · ·. Manganese 
· · ·Sodium.· 

··,Nickel· 
_..· .. Lead,· 

.. . : : .· . ·Vanadium . 

·. ·.' .. 

•': .· 

~·· : 

'110 
150 ... 
650: .. 540. 

290 
. . .460 

380 
. 400· •.: 
330. ·. 

.. 320 
. 230. 

· ·as 
240 

•'. 9500·· .. ·. 
. 5.9. 
. 14 .· .. 

. . . i>.46 ... 
·. ··2500 

3.3 
.·. 20 .. 

.... 15 . 
··.· . ,. 11000 . 

:: ".1300 . 
2400 

. "52... .. 
.. ·: 5600 

5.6 
:23. · .. 
.21 

J 
J 
J 
J . 

.J ... 

J 
•J 
.J 
J·:· 
J 

.. J 
.J 

.. J 

.:.J : .. 

. 8 

B 

Reporting 
· Limit·. 

.. 720· .. 
720 
720 

".720 

Units· 

ug/J<g 
ug/Kg 
ug/Kg 

. ug/Kg 
·. 720 

.. 720 
'. 720 

. ug/Kg. 
..... ug/Kg 

': 720".. ·' 
120·. 
720.: 
120·. 
720 

. ·720 

. . ug/Kg· 
ug/Kg 

·. ug/Kg . 
ug/Kg ·:· 
ug/Kg 
ug/Kg 

.• ...... 38 . 
. ug/Kg, 

·'. .. mgtKs;i . 
. mg/Kg· 

'· 

1.9: 
·, .1.9 . 
,•o.n 
96 .· 

. 1.9 . 
. ... 1.9 
. . ·. 3.8 .. 

.· .. 9.6· 
·: ·190 
.•. 96 

..... 1.9 
. . . .-.·190 

7.7 
. 0.96 

1.9 .. 

.. . .. mg/Kg 
. ".mg/Kg . 

... ·m~ 
. .mg/Kg 

· mg/Kg . 
....... ·mg/Kg 

: . ".mg/Kg 
· ........ inglKg 

. mg/Kg 
.. mg/Kg 

.. : mg/Kg· 
·mg/Kg 
.mg/Kg 

. . mg/Kg .. 
. . · · · ·. ·_- Zinc ·· ·· · · 100 .. : 

· .. :. 0.14 .. 
:54: 

. ·· .. : 3.8 .. . ·.· ' . mg/Kg 
· : · · Mercury.-. . . . .· · 

··:· ·.Percent Moisture.. . · ' ·.- · · 
Pe~nt sol.Ids . . . ... . · ·:: . 

. .. . . 

.. ··· 

·4a 

. ·'. . 

.. 
.·. 

. : . 0.041 . . : mg/Kg 

. 1.0 .. % 

.. . 1.0 . % .. 

. . ) .. 

'.· . 
. ·: . 

Method 

8270C 
8270C. 
8270C 
8270C 
8270C 

. 8270C 
8270C . 
8270C·· . 

. 8270C 
. .B21oc.· 

8270C 
. 8270C ·. 
... s21oc· · 

60108 · .. 
. 60108 
6o100· 
60108 
60108 . 

. ... 60108 

60108 
· · 60·1os . 

6o10B 
60108 .. '. 
60108 .. 

60108 
.. :60108" . 
. 60108 . 

So10B 
· 601QB". 

.·eo1os '· . 
7471A . 

. 160.3 
160.3 .. 

" ... 

. ·: .· 
. · .. ··. 

... . · .·· .. 
·:·· ·. . ~: ·=· .:· ...... . 

........ :· .. :·· 
·.· .. 

: .. ·, : .~. :· ··: : 

·. 
. · . 

.: . 

. ··. =· . 
· ... ·· ... 

·.· ··: , __ : · . .···. 

.. .. ;. ·.··. ·· . .. -:·: ... . :-.· .. . .; ~ 

. . . . :· '•... . . . ~ .. . . ·.· 
~- . ) ' . ··. .. : . ~ : .... ' . . 

·. '·· · .. · ..... ·.· 

.· :-: ·. 
. ' .... 

·.: .... .... .. . 
. . .. . .. . 

. : ... · 

I. I°.• 

· ... 
. .. •' 

: ·:·· 
. ... ·· ... • .. · . 

·: •• = •• . . 
. . .... · .. : ... 

.··. ··. 

·. · ... 

. · .... 

. . . . . ... : : : . ... :· .. ' . ··.. . ... -: .. :·:·· .. : ' . : . . · . .. . :P~~~ 13. ot 1 ~7 "_:.-_ : .. ": .... > : ... :· _. · ... ". . ::"-. .... · .. . ·. ~< ... · ,.... .... . , 
' • .' • • • :, •" .. • : "• • • .• • • ~. ,'" • • •• .: : • '. : • ' ' o, : ' .. :.: :•. • • : I • ' •• • • ' ·, : •:. 

·. . ~ . ~ .· . . . . . . : . : : . . . ·. . . ·. . .• : . . ... 

.. ·:·..... ........ ·.·. :: .: ,:,· ·.:· . ·.,. . ,. . . . ·'· ... . 
. . . ~ ·. '. . 

.. .:.,··. ::· .... :· : ~ ·.:· ...... ':· : .. · ... :: •. . : :: :., . . 
:.: 0 0 •M 0 0 0 0 ••• • .~ 0 0 ••• :. 0 ..... 0 0 :. . .. :,· .. · ....... ; ·. ·.: .... . ·: '··· ::-.. 

~ . . . . . . . 



... K.il:CWl!.N. ST ® •riuJi• .· .. · L · .·· 

EXECUTIVE SUMMARY - Detectie>ns · 

Client: · Sp~ctra Teen··. 
._. 

. Job Number:· 680-11658-1 
Sdg Number: SAOC02 

· · L.ab sample 10. · ·" c118rit sample 10 . 
Analyte · · · .Result I Qualifier 

680-11658-15 009M000402 · 

Reporting 
Umit . Units· 

Fluorarithene . 230 '... J . 900 · . · ug/Kg 
· · Pyrene · ." . . · 230 J 900 .• ug/Kg 
· Benzo[a]anthracene • 100 J 900 ug/Kg. 
Bis(2-ethylhe?<YI) phthalate 230 J · 900 ug/Kg · 

: · · Chrysene · . . . 150 J . 900 ug/Kg 
. · • eenio[b]fluoranthene . 230 J 900 · ug/Kg 
· · . '.. · Benzopc]fluoranthene · • · " .· :. . 11 O · J · . ·900 " " · ug/Kg 

.. . : !=lenio[a]pyrene . . .. .· · ·120 . ·: ·. · J · .. " .. . · 900 ·... ;.ugl!<g 
·;:.""·lndeno[1,2;a:.cd]pyrene::· ·· .. : .... ·86~00 ... ".· .. JJ. 900 · ·ug11<g 
· · · E;lenzo[Q;h,i]perylene.. · ......... :.: . ... . 9oo .:. · Ug/Kg 

. ".·<=~~~~.,·":· ... : . .... . ' )~00 ... · .... i~. ." "~:~· 
. ·. Barium .... ·· . · ·... ...:: ... 37· · 2.7 · ·:·mg/Kg 

". · ::· Beryllium" . : . · 0.64 . J · 1.1 '. ".' .'mg/Kg 
" ' "· : Calcium . · . 20000 ·'. . : 130 . " mg/Kg 

. . .. :i. Cadmium · .: " .:·1.6 ... . ... 1.3 ... :.;mg/Kg" 
" Cobalt . .. . · • · .... ., 3.9 2.7 mg/Kg .. 
·:·· .. :·Chromium;· : ....... '. ·. ·:160. ·.··a·. ·" ... 2.7 ·.mg/Kg 
. · ... Copper . : . · " · · · · " 54 5.3 · .mg/Kg 

.. · ".'.-.Iron · " ·: · ".: 15000 . :"· · · .. ·. 13 . ·mg/Kg 
'. . Potassium · . . · · ' · .. ·· . .-.· .· ..... ·."·

4
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0
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. ~ . · Sodium . · · · ·· ... a100 . . ·. · B. · . ·. 210 :·. · mg/Kg . 

"'.".Nickel -.'.: : .. "" "· 19 ·· .11 · .... :".,:mg/Kg" . 
... ·Lead· ·.. . . 71 1.3 ·_mg/Kg·: 

· : ·: .vanadium . . . .. .. 32· . 2.1 .. .'mg/Kg 
. . . . · ·. Zinc . , .. 230 . 5.3 · mg/Kg 

~ .... >.:.··.·_:· .. ·Mercury· ... · . . ·.·.. ~.1s· ... 1.. o.052 mg/Kg· 
·: . ·" · "· ·. Percent Moisture· · . .. ... · 63 · . ' · · ' · 1.0. ..:. % · ·, ·, · 
::· , : .. " "" Percent Solids. · · ... · :. ·37 -.... · 1.0 . . % . · 
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METHOD SUMMARY 

. . . 
Client Spectra Tech . Job Number: 680-11658-1 

Sdg Numbet: SAOC02 .. . 

. ·. ::. Description Lab Location Method Prepatation Metli.od 

··Matrix:. . Solid 
" 

· " Semivolatlle Compounds t)y Gas Chromatography/M"ss . ·sTL-sAV 

STL-5AV".· 
. Spedrometry· (GCIMS) . 

Ultrasonic Extraction " · · 

· · .· Organochlorine Pesticides & Polychlorinated Biphenyls by Gas STL-sAV . 
· Chromatography '. · · · 

. ·,. . . · U~sonic Extraction STi.-sAV · 

: · .1~du¢i~1y CouplElel Plasma -Atomic Emission Spectrometry .STL-sAV 

SW846 .8270C . 

SW846 35506 

SW846 8081A_8082 

SW846 . 35508 . 

. 'SV\1846 60108 
" ·.. . .: ' ~d Digestion of Secf'1ments, Sludges, and SoiJs :· . ,STL-sA v · " . SW846 · 30508 :· . 

. : · ..... . 

I · .:·.·. :.. . . : . : . Mercu~ I~ Solid or s'emisolld.wa~ (Manual Cold Va~or · · STL-sAV . . SW84S . 7471A 
·' 

',• 

, · " · ' · Technique) . . · . · 
;· .. • , . . : · ... ~ercury in Solid ~r.Semi-Solicl Waste (f,Jlanual · . . STL-SAV · . ·:' SW846 :7471A ... . ' . . 

":PerC:erit Moisture . . · ... 1'. 

:· . . . . :. " . • .. LAB. REFERENCES:.·: .. " 

•... ··~ .... _" s~-~V~STL-S~v8:nri~h ...... 

. . · .'..: · · . ".· METH~D REFERENCES: 

. " 

' . . ~ 

"·. 

. .· .:_ .' 

. :· 

· · · · · EPA- US Environmental Prot~on Agency " . ·' . 
. . . :.··. '. . . ·. , .. . · ... 

·· · STL-SAV 'EPA .160.3 .. 
·,, . . .·: .. 

..... , .. 

. .. : ·:-: . 

. -~ 

·:·· ···. 

. ' : SW!3:46 - "T~ Meth~s For Evaluating Solid Waste~ Phy~l~l/Chemical Methods", Third. Edition,· November 19Be . : ' · · 
. : .. And Its Updates.. . "" . . . . . · · . · . . . ~ .'. . 

1,._ . . ~.. . . . . 
,: .... ..·. 

. .... · .1 ... "". .·.· ·.·.i., 
. '• . 

. ·• .... 
" ~ 

. " •" ·. '. 

·-.:. ... " .. : 

'.•. ·. 

. . . . . 
: .' . . . . . 

· ... 

. " 
.·.··:··· 

· ... · · .... : 

'"'.;: : 

. ": 

: J • • • ....... ~ • " 

·~ . . . . . ...... : ": ' ... 

" . . . . · .... 

. .. ·:. .. . ·. 
.. .· :·. .. ,.1.... ··. ·. " . . ·:. 

• · ........ ·'._ sn.Sawn~h'· :· " .. :.; .. ·. . .. 

.. · .. 
. : .. .-.:· . " ' ... 

. . . 
. :·· .. 

·· .. · .. 
,.·.· .. . ~ . . . ' ......... : . . . . ... . . . : . . . 

." \' ",",,. '•, "'.' :' d " • '•, ' . ., I: ·, • ,· .-.. ',.' 
• : . • . .:: .. ". : ••• .•• ·.'. : .... : •• ' ·": ~ •••• t :'. ••• : ••• :-. .-". :. : ••• 

: . : ... . •.· -~ .·.. : :. ~" .:: .: . . . . . . ....... ·' ~ .. 
'. ••· :· •• ·:~ . • • • .• •! 

. . · .· 

. .... : ... 
':• :· .. 

:-:·: . 
. . ,• . ~ . .. . . .. 

... ·: · .. · .. 
"• ; . ·:· •' 

.P~ge 1S.c;>f ·101:.:·, .. · 
. . . •. : .. : .. :·. 

. " . .. .. 

..... : . . .. -. .. : .... 
;,, 

. " ... 
·" ... ..·. · . ·. . . : . . 

. .... . .. 

~ . . . . 

· .. ·.' 

•, ·: 
. ,.·. 

... :: ... . ··.· .. 
. -..·· ...... . 

":: . 

. .. · ·. 
. ......... . · .. -;·. . ·. :. ·::- . -·.·" 

. . . . . . . ·:. :-:·. : 
. . . . ·. : ·: ,, . ~ ~. . . . . 

. _:-. ...... . . ; ·. ·~· . :';: ... : :. . . . . .. 
. " .. ·: · .. 

"';: .. : -. ,'. ~ ·: .... : .. ·. ·'. '; . -~ .... : .· ,.:., ·. .. 
·.·. ·: .. . .. r. ' •' '• • •-.:.·; 

. · .. ··:~_· .. ,'.: .··::·:~:: ... ".·~~·-.-·~~'..-·:~·.~ ;·.:~ ... 



. •1••1• s· TL® :Mitin@I_ 

. SAMPLE SUMMARY 

Client: . Spectra Tech_· Job Number: 680-11658-1. 
Sdg Number:_ SAOC02 

. .. ·. Lab Sample ID Client Sample ID Client Mabix · · 
Date/Time 
Sam.pied. : · 

Datemme · . 
Received · 

680-1-1658-1 . BSLM000101·.· : . · Solid· ·: 1211312005 1058 ·12115/2005 0936 
· 680-11658-2 BSLM0002.01 :-. , Solid .12113.1;2005 1110 ·12115/2005"0936 

.. 680-11658-3 .. BSLM000901" . \: ·solid : .·· 1211312005 1132 1211512005"0936 
· . 680-:11658-4 · ·. ·.:054M000102· ·· · ··soJir.1 ·.: : . _1211312005·1158 · 1211512005 0936 

680-11658-5: . 556M000702 ·· ·. . . Solid . · · ._-1211312005 1212. 12115/2005 0936 
· ·aa0-11ss8-S · ··556Moooso2 Solid ... 1211312005 1225·. 1211512005 0936 
· 680-11658-7.-.- ·. · :· BSLMOQ0401 . : ".- Solid . 1211312005 .1238 . · 12115/2005 0936 

680-11658-8 .. BSLM000301 · SoHd · .1211312005 .1246 1211512005 0936 
. ··. 680-11:65S;.9 · .. · BSLM001"001 . '. ·· ·. . ·· ·. · Solid . . .1211312005 1315 1211512005 0£136· 
_:.·680-11658-10":. ·. BSLMOo0801. · .. ,. _.;:·solid 1211312005·1340..<:· . ."·. 1211512005.0936". 

. . . 680-11658-11 · ·ssLM000501 .· ... ·· .. · :. ·· Solid. . . , .. 1211312005 ·1408. . .12115/2Q05 0936. 
· · .. 680-11658-12' ·· ·,. BSLM000701: · :_ .·· · · · ·. Solid·· . . . . 1211312005 1434- · · . · : ·1211512005 093~. 

... ·. 

· .. ·~ . . . 

. .:·'680-11658-13,.. .• BSLM000601 : ;:. . . ··Solid · <:: :· .·::.:' 1"211312005 1450 1211512005 0936 
i · .. · .. · :. 680-11658-14. · , NOIM000402 Solid . . · 12113i2005, 1609 "... .1211512005 0936 · 
1· . ·. ,· .· :: :· : 680-11658-15 ·: . ·. :- 009MQ00402.. ·solid .: ·... · ." 12114/2005 1055 : . .. 1211512005 ·o~36 · 
1· .· . : . . .· . . : . 
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1••••r•• STL®. ·,•*''"* 
Analyticai Data. 

Client: Spectra Tech Jc;ib· Number: 680-1165~1 
Sdg Number. SAOC02 

.·. 
Client Sample ·ID: . BSLM000101 

.Lab Sample ID:.· . · 680·11658-1 . Date Sampled: 12/1312005 1058. 
· Client Matrix: Solid · . % Moisture:· 64.6 . Date Received: 12/1512005 0936 

. · .. 8lr0C Semlvolatlle Compounds by Gas Chromatography/Mass. Spectrometry (GC/MS) . 

. . .8270~ .. _.. :·: . . · ·:· .. ·Analysis Batch: SS0-3292l .. .· ln~~~~t ID:·.· GC/MS SemWolatiles- T. ·· · . Method: 
· ·Preparation: 35508 . Prep Batch: 68Q-32028 · Lab File ID: · . · t1751.d 

Dilution: . 1.0 · · · · · ·· Initial WeighWolume: 3o.04 g 
DateAnalyzed: 0100006 1127. FlnalWelghWolume: .1.0 ml 

. : ··:·Date Prepared:. 12123/2005 0815 :Injection Volume:. 

. Analyte · D~ Corrected: Y Result (ug/Kg) Qualifier MDL: · · RL .. 

·. Phenol. · . . . . . , · 930 .. ·· U ·: .85 · . . 930 
·· Bis(2-chloroethyl)ether. . · . .,; : .. ·::: .930 : . . . · t,I. · . · . . . .· 79 ·· -..,. : ... 930 

· · : · · · : 2-Chlorophenol· · . · · " 930 . · U ·· . . 76 ·. · · · · · ·. 930 
. . : · · 1.3-DJchlorobenZene .. · ·· .. · .. ·. ·. · · · . · 930 '. : · ·.-' U · · .. .·: ·: 73. · ··... · · 930 
· · . , ·. 1,4-Dichlorobenzene .. . · · 930· . . . ·· . . : . U · · . 62 . 930 · 

. . · : 1,2-Dichlorobenzene · · '930 · . u · : . ·. · · ·. ·as · . 930 · .. 
: .. · ~. · · · 2-Methylphenol . · . .. . . 930 . U . : 85 ·· 930 · 
· ·: · . · · N-Nitrosodi-n-propylamine· 930 : u · . 79 . 930 : 

.. · ·: Hexachloroethane. ·. · 930 U . . · . · 56 . · 930 . · 

1 · .... ·. ; .~::~:- ·,.· . . . . ·· .. =··: · ... =· ·: . ~ "'..: .... . ::·:· 
·. · · 2-Nitrophenol .. : · . . 930 · · · '· .·· · u ·, · :56 · . 930 .: 
· .. ·: ·2,4-0lmethylphenol. ·· .· . . . .930 · · ··:- · · · · U .. : : 99 : . 930 · · 
: · · . Bis(2.c;hloroethoxy)methane · ·· · . : ·9. 30 : ·.· · · U · . . · 68. · · ' · ·. 930 · · · · 

...-: . < 2,4-Dichlorophenol · . · · . · .· .· . ·: . . . . 930· ·· ·. · · · ... U: .> 65 .. · ·.: 930 .. 
· ..... . : . 1,2,4-Trichlorotienzene · :' · :" · .;:·: .:·. : : · · · '930 U ... ·59 · · 930 
· . . · . .. Naphthalene . · . · .930 U · · · · 54 · . · 930 

: ·.; · ·. 4-ChloroanDine ·. · · · ·· · · ·' · · .-1900 . . U · · '· · · ·. · 73 . :.· ··' · '·: 1900 
· · . .. . · Hexachlorobutadiene ' .. " . : 930 · · · U · " , . · 56 ·. · · 930 

:_. . : ·. .. :. · · 4-chloro·3-methylphenol ·. · · . 930 · U · · 96 : 930 · . 
· · _.: ... · =. : 2-Methylnaphfhalene . .. 930 u · .: .. 68 · 93<> 

·, : ... · · Hexachlorocyclopentadiene 930 u " . . : :230 · 930 · · · 
· ·· : ··. ;:, :2,4,6-Trichlorophenor :: .· .· :. •. . . . :·· '. ·: . ._· .. ·>.)30 U· · : ·. · · 56 , 930 · 
. . · ..... , · 2.4,5-Trichlorophenol .· · : 930 · U . · 90 · .. 930 
. . ·. . · · : 2-Chloronaphthalene· · · 930. . :U · · · : · : · 68. · · 930 
· · ·. ·. •· :.· · . 2~NitroaniUne ·. .. ·• 4800 U. :·. · ... ·: .65 · . 4800·. · 

. · .... : ·· ·· 01niethy1·i)htha1ate .. · · ·.: · 930 ·. . . · u · .. : .: . 54 930· · 
.:·. . · '· " .:: : Aeerlaphthylene· · · · · · ·· .: ··' :. 930 ··. · .. u .. . . 48. .. 930 .. 
· · · · : . · ' 3-Nltroanilirie · : · ·. . . t' , · . .' 4800 U · 93 . 4800 · · • 
< :· · · . · : · · .. Acenaphthene · · : 930 . U · · 54 ·. · · 930 
.. · ~ . . . · <" 2,4-Dinltrophenol. ' · · · " 4800 . U 480 4800 

·, .:, . ·· · · .. : : 4-Nitrophenol .. · . .. . ... 4800 U · · 590 · 4800 
·. · ... · ·.. · " Dlbenzofurari · · · · 930 ·· U . · · ·. 54 . .. 930 . ..· 

· · : · · · ·: 2,4-Dinitrotoluene. . . · " · · · · ' 930 · ·. · u · 54 · 930 · 
, . : . . . · · :· : 2;6-Dinitrotoluene. : · . '. 930 ·. U ·. 93 930 . · 
. . ·. ·:.··.: '. . . 3 & 4 Methylphenol .:· . . .. 930 U ·52 ._ 930 · 

. · .... , ... · · Diethyl ptrthalate : ' · .. · ... : , ... . .· 930 U . , .. : 62 . 930 
·.' · .. · 4-ChlOrophenyl.i>h~yl ether ·' · 930 ·:. ·. · .. .. . ·· U · 54. 930 · · 

. : . 

,'.·;···:~··.:·::·.·:·:> .. ~E~~~e~~,~~en~I::: .. ·: .. : ...... ;.< '.· .. :.-,.·: .: ' ... ~·::~ :. :.: .. ·,~:·.· ...... · .. ·~ <.··:.·:··.·.::."·:L.: ...... ·.·, .. :E{· ._ .... . 
..... ·.' ·· >N·NitrOsodfpheny.lamine· · :.° · .... · ·· ·, ... ·: ·,930 ··.. · · .. U ·:· ·. · .··.· 65· · .·· · .. · 

9
9
3
30.o.·.· .. · .. : ... ·•· .. : .. :· .. ·.·.· .. · .=: . 

• ;. -_::-. .. 4~B~mo.phenyl.~~y·l~the~·~. · ·_. ·: .. :: . : .. : . . : ···. :>. ·': 930:: · :· · .... : · :'.: -.:. U >:.: ·· · .... :· ...... 87 .. · ... :·. .. . . ' ..... 
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iipi;IM STL® .. ·.· .. ·· a1n1wa 

·Client · Spectni Tech ·. 
..... 

Analytical Data 

·Job Number:· 680-11658-1 
Sdg Number: SAOC02 

Client Sample ID: 

Lab Sample ID: 
· Cfient Matrix: 

BSLM0001.D1 

· :aso-11658-1 
Solid % Moisture:· 64.6 · 

Date Sampled: 1211312005 1058 
Date Received: 1211512005 0936-

. . 
· .. :· .8270C Semlvolatlle .Compounds by Gas Chromatography/Ma~s Spectrometry (GC/MS) 

: ·. . . . . . . . . . . ..: ·. . . 

. 8270C · .. '· ... ·. Arialysis B~tch: 680-32923· . · · . . Instrument IP: · GCIMS SemiVolatiles-T. 
. 35508 . . . . · .. P~p Batch: 680-32028 · . ·Lab File ID: t1751.d 

·Method: .·. · 
Preparatiqn: · . · 

: Dilution: · · 
Date.Analyzed: 

. pate Prepared: 

1.0 . lnitialWelghWolume:. · . 30:04 g· 
· 01/04/2006 1127 · · Final WelghWolurne": ·. · 1.0 ml .. 
· 1212312005 0815 · . Injection Volume: · 

· · AnalYte· ·· · DrY\1\11 corrected: y · Result (ug/Kg) Qualifier MDL RL 
· · ·. : · · · :· : · · · · Hexachlorobenzene · ·. 
· . · ·. : . -:: · · · Pentachlorophenor": . : . . . , 

. , : . · Phenanthrene. . 
· . ·· Anthracene . ·· , · · 

··. Di-n-butyl phthaiate · 
. · Fluoranthene · .. ; · 
· ... Pyrene . 
: : Butyl benzyl phthalate 
. · 3,3'-Dichlorobenzidlne . · · · · 
· · Benzo(a)anthrec:8ne . . 
· ... Bis(2-ethylhexyl} phthalate :· ·: .. 

· .. ·· 930 .·· :··· ·.· .. U: .. 73 ··930 
.. 480Q ... .".:··' u ... : ... :· ... . 230, . . . . 4800 

... ·930 .. , u · ... ·: · .. · .. ' .82 . ·: .. . . 930 
···:"930. . . . ... u ... 65" . . . . . . ·930 ,· . 
· · 930 ·· ··u · ' ·. ·. : 79 : ·. · · .. 930. · 

930. ·.u 73 ·· ·. ·930 
.. ·: 930 u . 56 -: ..... 930 

. 930 u 76 . .·· ..... 930 
' .. · ·1900. u .. ·.· 85 .. 1900 

·930 . u . 87 ... 930. 
·. 140 ·. J· ' 110 . .. ·.·· 930. . 

Chry.sene : , . : , .:. 
, · ·. : . Di-n-octyl phtha{ate . · ·. . > . 
· ·. · -~ Benz6[b]fluoranthene ·, ·., · • · ·.:. · ·. · ... 

:·:. :''.Benzo{k]fluoranthene.:.····.··.: · .. · :. : .. 

·.930 ·u . .-. · . ·: .~; '·:>., . ··.930 . · .. ··: ·. ~~ ... ·. : ·< :··:··~ ....... . 73 ·_. •. : =· -:'·. 
. ·.··:~:.. . ._: ·: -~.- -~.·~:.-.. : .. ~o. ·' .. ·. ·--:_:g '.· .. .-: .. · .... : Benzo[a]pyrene· . . : ::. ;_ : .. : . · .. 

lndeno[1,2,3-C:d]pyren9.. . .: · : · · . : . · . ·. ·: 
. .._: · Oibenz(a,h)anthracen"e: · · · · ... 

: .. . . : Benzo[g,h,l]perylene · 
-._. ·· Carbazole . ·. · · · 
'. . · ·. ·bi_s(chloroisopropyl) ether 

>>; -". ~ :. ·.·. -:: Suriogate : ·: :. ·· ·. · · 

Phenol-d5 · 
· 2-Fluoropheriol · . . • . 

. · · · 2,4,6-Tribrc:>mophenol · 
·;" · · . ; • ·•·· ·.' . ' .Nltrobenzene-d5 ·. :· · · .. · >" 

=" -". · 2-r=luomblphenyl . . . ·· :- ... ·. · 
· · ·. . . :rerphenyl-d14 .. 

... .. ~ 

· .. 
• .... ···. 

. .. . . .. . 

.··· .. · 

'.··:· · .. ·_-: ... · .. ·.:,, .. 
.. 

.· . -:·.: ··. 
. ~ .. ·· . · ... 

. ··. 
: .. 

· .. 930 ·. ·U 73 .. : . ·. 930 · .. 
· .. "930 . . u . . 68 : ·· .. 930 . 

· •.. 930·· u··· 65 ·930.· .· 
:.-·930·. ·u· · .79·, · .. 930 · 

.·930 .. u.·. 99 930 .·· 

. . ·%Rec· 
. 53· 

. . . ·. 52 ... 
. 68 · .. 

.. 50 . 
. . 51 
. 59 

· ... 

. · .. · ... 
. •. . .. 

. ·, 

. . ·, 

Accei:)tance Limits . 
· .. 38-102 
. 36-.101 . 
. 27 -124. 
33-94 
38-104 
40-129 . 

: ... 

... ·.· 
. · ·. .. . : .· ·. . .'. . . . ·.: . . 

·' . . . . ...... · . 
. • ' !' • "···.,: -· I•'• • 

. ~-: . ·. .;. : · ..... . =· .·. ·,_.. . : ::. : ~. . ·. ::·: 1. . .... • . • . 
'·. 

. .. 
:: ':·· :· _:· . . .. : .. . : ... 

: . . . . :· . . : ., . - . : . . . .. . . :·. :· .. ~. . . . ·:- . . : . . . . '•. ; •.. :· .... , · . 

. ... .· :· .. 

.. : . 
'. 

: .. 

.: ........ ~ .. . 

:i . ... 

. . 
. . ·' .. 

·-
'.·.· 

. .· •: 

' . 
·. ·... · ... ·. ~- ... ~, . : 
· ... · .. ·:... . ... 

:· . • > STL•. ava_· n~ ' ..•..•. ; :_ .............. ·.·::.· •.. , , ··········-~~.1B __ o_.:_;107 .. · .· - '. ··.·., ; .•... ' '·' .·. ··· .. 
. . · .·: . ·. ·._·, '• ·.·-.. · .. :: . 
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· liil@fi§I .. ·••@•• STL® 

Client: Spectra Tech 

Analytical Data 

: Job Number: 680-11658-1 
Sdg Number: SAOC02 · 

. ·· .. Client Sample 10: · · : BSLM000201 

· · . Lab Sample 10:· · 680-11658,2 
· ·. Client Matrix: . Solid 

.. 
% Moisture: 73.4 . 

Date Sampled: 12/1312005 1110 
Date Received: 1211512005 0936 

8270C Semivolatile Compounds.by Gas Chromatography/Mass SPJCtrornetry (GCIMS) . · 

. . ·: Method: . .·· . . 8~700 . . . . . .. . . , · ~alysls. Batch: es0.:32e23 . . · ·. instrument ID:··~ GCJMS SemlVol~tlles • T. 

Preparation: 35508 .. · Prep Batch: SSC>-32028 .· .. · Lab File ID: t1752.d 
Oiiutlon: · · · ·: 1.0.'.:. · . .. · · · · Initial WelghWolume: . . 30.00 g 
DateAnalyzecl:. · 01/o4/2006 1153 . ·· "FlnalWelghWolume: · .. : .1.0. ml ... : .. ~. 

• . Date Prepared: 1212312005 0815 Injection Volume: . 

Analyte DryWt Corrected: V ReSult .(ug/Kg) Qual.ifler.. · MDL RL . 

. · .. 

.... ·•: '.; ..... ·.; ·: . · :· . .. .. ·.:·: .. 



l 
l 

iiQl;j§I . ··~•+§•• STL®·· 

Client:· Spectra Tech · · 

. Client sample u:>-: . · . BSLM000201· 

Analytical Data 

Job Number: · 680-11658-1 
Sdg Number: SAOC02 

' .... Lab Sample ID: :· · : .: 680-11658-2 . . . 
.· Client Matrbc: · · Solid . : . % Moisture: 73.4 

·Date Sampled: 1211312005 1110 
Date Received: 1211512005 0936 

· . · · 8~70C Semlv~ta~lle Co~1>9unds by Gas Chl'Omatography/Mass Spectrometry (GCJMS) .. 
. . . .. . ... · . . . . . . 

: : : .. Method: . . · B270C · · · · · · Analysis Batch: 6B0-32923. · . : . Instrument ID: . · . GC/MS SemlVolatiles - T 
. · ·. Preparation:·· :35508·· Prep Batch: 680-32028 · · .Lab File ID: .. 11752.d . 
' .· Dilution:· · .1.0 ·.. ', · · · · · Initial WeighWolume: 30.00 g 

.· · Date Analyzed: . Ot/04/2006 1153 . Final WelghWolume: 1.0 ml 
. · · .' . Date Prepared: 1212312005 01315 · . lnjec!ipn Volume: . · 

· . . :_ !· 

.. · ... 
· .·. Analyte · . DryWt CoireCtScl: Y · · . Result (ug/Kg) · Qualifier· · · ' MDL 

·· Hexachlorobenzene ., . ·· ·. . . · : ... 1200. · u · 98 · 
Pentachlorophenol · .. : : ·: ·. ·. · · .. · ·... ·. · : < · ·. : · 6400 , · · · ~- . U : . '. 310 . 

· . ·.: Phenanthrene . · :·'. : .. · · · ··· .' . · 1200. ' : ·. · · · · U· ···110 
: .·Anthracene · . · ·· · · · .'. :. · · · ·' ·. · ·:.::··. 1200 ·.. · .. :~ u . 86 

RL 

.1200 ·. 
·6400.'. 
120Q .· 
1200 .. 

I ..... , . · . . Di-n-buty1.phtha1a~. · .'. : < ··· -1200 · · ·u . . 110 
Fluoranthene · ··:. · · · . . . . · 110.. . · .: ·J · 98 

1200 . . .· .. · 

. Pyrene · . · · · · · 170 · ·. · J 75 
· · :- · · Butyl benzyl phthalate . · · ·· · : . ~ . · · 1200 .. u · too 

3,3'-Dichlorobenzidine . .. · :. . · · · 2500 . . ·.·. -U . ·. 110 
.. Benzo[a]anthracene. · : ~ ·. ·: ..:· ... · '. ·, · · · : · 1200 ': . U 120 · 

•

. · · · .. Bis(2-ethylhEtXYI) phthala_te·.·... : . : ·., ·. ·. 170 . . J. . .. ·. ·.: 140 · . 
· · · · · . Chrysene . ·: · ·.' : .·· · . 94 · · J · . 94 :· · · 

· ··.:' .. Di-n-o~lphtllalate .. ·.· .. ·. · · ·. : : .. : .• ·.: .. ·. · .· .. .._-:. :: 1
12
2
0
00
0 

.. , ... · .... ·· uu.· : 120 
·. •. · . :·: BenzO[b)ftuoranthene·. . ·. ··· . . 98 

, . . · · · . Eienzo[k}fluorai:ithene . , .. •' · ··.) · ·: · · ... · . 1200 U ·· · · · · · 14Q 
: : · . · .. BenzQ[a]pyrene·. ·. .· ... ,. ·;;·· . . . · ·_. :: ··1200. .. : ·. u·:.: · . ·. '71 
·.: ·: .: \ ·· > lndeno[1,2,3-cc1Jpyrene· . . : . 1200 : ·. · U · :. ·: 98 · 

. 1200 . 
. . 1200 

1200 .. 
2500 

... 1200 
1200 .. 

.. 
1200 
·.1200. 
1200. 

.. ·1200· 
1200 

.. 1200 
. . . . ' . oibenz(a,h)anQlracerie .. ' .· · ..... ·.: . . .... : . . ·. 1200 . . . .. . u . . . .. 90 .. 

:. · =.. .:· ·: . Benz~g,h,ijperylelie · • · · · · . · · ·: ·· 1200 . · u 86 · · · : . · 
1200 : 
.1200 ... 
1200 ·· · .. · ·.-. Carbazole · -. · · · . · · .... ·: · ~ ·: · .· .. · 1200 : " U ·· ·110 : 

· .: ·. · J)ls(chloroisop~pyl) ether··· . · · ·:. · · · J200 ·. U 130 1200 
.. . .. .. . 

.. :-··~ ·., ·. ": . :·.': · · .. , ~· .. ·surrogate · · ·. ·, . 
· · · Phenol-d5· ·. 

·.%Rec.· 

56. 
52 

A<ioeptance Limits 
38-102 .. 
35..; 101: ;· 

. . · .. 
. . · ·· · : · ·2-F1uoi'opheno1· · 

· ·~~ · . ·. . ·: · .. 2,4.6-Tribromoph8n0i 
· · ·. · ·· · Nitrobenzene-ct5 : · .. ·· :· ·. · 

, ·.: ... ·. ·. ' .. ·. . .. 71 
.. . . . ·, ... 51 .·.,: 

. · . : . · ·. 2-Fluoroblphany! . · . :. · · · ·· .. , > Terphenyl-d14 ... · : . 
' •' . . . . . . 

. .: •. ~ . : 
...... 

.. :' .· .. ':· . . 
: ..... 

' .. • : 
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•t'i'''§' ST·. L· ~ . . unn• 
Analytical Data 

. . . 
·Client: Spectra Tech . Job Number: 680·11658-1 

Sdg Number: . SAOC02 

. ·Client Sample ID: · · BSLMOD0901 ... . . . 

Lab Sample ID: · 680-1165~ . · 
Client Matrix: · · Solid ' · · · .. · · % Moisture: 56.5 

Date Sampled: 12113/2005 1132-. 
Date Received: 1211512005. 0936 . 

... :· .. · 8270C SemlVolatlle Compounds. by Gas Chromatography/Mass. Spectro,neby·(GCJMS) 

827oc·. :: · . : · : · · .. ·:"': · · · .. Anal~~ Batch: eso-3299; . . .: : lnstru~ent 10: . · ~C/Ms· semtvoJati~ ~ T ·.: ·. 
.35508 :: .· · <. .. .Pl'!!P BatCh: 680-32028 .· ·:· ·Lab File ID: · t1789.d.:· 

Method: 
Preparation: 

1.0 . . ' · · · .· .. lnitialWelghWolume:· . ·, 00.09 g 
01/05/2006 1110 .·FinalWeighWolume: ·. · 1.0 ·ml· 

· Dilution:· 
. Date Analyzed: 
Date Prepared: ·1212312005 0815 .. . . · · .Injection Volume: . · 

·. Analyte· DryWt cOrre«ed; Y ResuH (l.igll<g) · Qualifier . MDL · :· · · · RL 
.. .-... :<.· ~:~!1or0ethy~fu~r'.".':.° :· :-__ ·.·: : · .. :.· ... ::-_.'. .. i:g-.' ... : .· ·· : ."'. ~ · · .... ··: ._ ·.·_ ;:g 

" : · . 2-Chlcrophenol .... -. . . . :..:. . '. · · : · · 760 ·.. . : · · ·. . . U · . · · 62. . 760 
·,: 1,3-DichloroberiZene .... ._.--. ·. ·.- . .. · · 760 · · ·.: -' U ": :. 60 · 760· . 

· .. · 1,4-Dlchlorobenzene · : .: . ·· , . . , · .·· . 760 . . · ... U · 50 . ·> · 760 . : . 
. ·· .. · . . : 1 ;42-DiChlorobenzene · · . .- 760 . U . " '. 53 .. " 760 

-= · .2-Methylpheriol-. . · · 760 · u , · · 69 ·.- ..... · . 760 .. 
· · N-~it1"9sodl-ri-pr0pylamin!t.' . · · . . · · · · · 760 : · .". u . · 64 · : .- · 760 · ·. 

.. .. · Hexachloroethane.-· " · :< · · · · .· . · · · 760 · U -. .46 . · 760 
. :: · .... ·.Nitrobenzene >. . ... · '.. _.·:.:·: ._ " · ' . · 760 . , U · · 80 · · · · · 760 · · 

· '..· · :· . ._ · .lsophorone .- - . . ·: :· · · · · · · '1 '. • 760 ', .' · ' U . ·: 50 . ·. · 76Q · 
· ·. · ··._: 2-Nitrop~en_ol .. _: · . .' ."·._ : ·. · · · . · ... : 760. · . .. . . U . · · · · 46 . . 760 · 

._ .. · . 2,4-Dlmethylphenol ,.. . .. · 760 ' ... • , -. · ' . U ·80 . . 76Q 
.- Bls(2-i::hloroelhbxy)methane · · · ·. . · · · · · . · · . 760 · · tJ 55 ·. . . . .. 760. 

-' 2,4-Dlchlorophenol " · _: · , ·: ··• · :-_ ·'_' · · ·:.-".. "750: ·"· .· : . · U.: :_ .. · · 53- · ... 760· · 
·· ... · .... - 1,2,4-Trichlorobenzene ... · .. " ,.. ·.-. ". . · .. , 760 . :: . ·-. ·. u: ·· ··-_ . 48 760 · · 
· · . ·.. ~ ....... Naphthalene .. ·. ·.". · .. ·: .. ··· · ... · 760 .. ·. . .. · U · .. · · 44 760 · · 

· : ·· : · 4-Chloroanlline· ·. " ' ·. . . ·. · · 1soo· .. , :· : · ... _ ·u , ' ·.. 60. .1500:· .. 
· Hexachlorobutadiene ,. , . .-" · ·-. 760 ·. · · · · U · · : .46 · 760. 

.. · . . : 4-Chloro-3-methylphenol. · ". . . . . . . ._ ·· 760 . : · · . : u 78 · · · · · 760 
··· ··. · ·: ·._ ·2-Methylnaphthalene . · · . " · · · · · · ·750 . . · .U · 55· 760 . 
. . . ' . · Hexachloroc:yclopentadiene . . · · · · . .· · . : ·: ·760. ·. : · . · U • .- · · · 190 . · 760 

.• , -.· · _. <',."-'. 2.4,6-Trichlol'C!phenol_ ;· · ->: ·. :_· · :. . · '.:. · . : 760 · : .. -. · :.' U . : .. · · · .46 .. · · · 760 '"" .- .-· · 
· · · · . · 2,4,5-Trlchlorophenol · ·. :· ·. · " · ,'.-. · "·. · 760 · . .. . U · 73; ." . 7So- " .... 

_-. .' . " :. :· "·:2~hloronaphthalene ·· .. · : · · :·:"· · · :. 760 ·.. : : . u 55 , . .760 . 
· .... · ,;-. · · 2-Nitroaniline· · . . · · · .. · . : • · ".". : .. ·. 3900 . . . -'-. U · · 53. · . ,_ 3900 . 

'~ : ·:: :. . ·;_ Dimethyl _phthalat~ " .· . : . . -: . ·~ . , · : .: . .: : -: 760 . u 44 · : .. · .. 760 · 
. . ·. · · _. .. · Acenaphthylene · · · . . ·_ : . ,. . : '. . 69 · . '_ . .' ·. J · · 39 . . . 760 . . 

: " .. .... : · ... · 3-Nitroaniline · : · · . . ... · -_ · 3900 · ·: U · · 76 3900 
· ·'. Acenaphthene · · . .. . :- -760 · : · U · 44 · . . 760 · 

: · : . : · · · 2,4-Dinitrophenol · · . 3900 . U · · 390 . 3900 
-~- · -_· ...... · ' ... : 4-Nitrophe~ol .: : · · · .3900· · · · ·. U.. · 480 . 3900. 
. : .. ·, · - . Dlbenzofuran · · · ·. ·. " . 760 . · U 44 760. 

: ' · ·. -... ; _.:-.2,4-Dlnitrotoluene · · · ·· . , 760 -, .. · .. · . .. . ., U · 44 . ' . 760 
''· · .. : ·.--<:_.. "_2,6-Dinitrototuene · .- : .. . . · : 760 · .. , , · U . . ,76 "· · 760 
-.. '·· ·, ·.· .. 3.&4 Methylphenol · ' .-.. · .. · .- 760 :·. , .. ._·I) · 66 . : · 760 
... · .... ·: :.· .. oiethylphthalate _.· ... ":.· .. : .. ·: . .- ... 760 · -u · -..50 ... ·.. . 760 
': ··. :: .. · ,·.- · .. ".'.4-Chlorciphenyl phenyl.ether _- · .. :. ,.- ·-_ ;, .·. . . - · :.': 760.· .. , . · ". U . . ·· .44 · . · · · "· 760 · · · :· 

< > :' =-m~~I < ' ; '' ' ' · .. ·• · .. ' = ,, /~ ' >_ ... '.·.:······· .. -._: .. _ .. ·!9~50.60~ C·.:.:._·:·,··.-·····. -...... _:-· .... 7~:Lg~: "-·.·_ .. _·, .. : ... -_ : .•.·. •··.·•.·· __ ... ·. ' ...... · .. _ 
.. _. " : -- " .. '. N-Nltrosodlphenylamine · · . · · "· ' ' : "· •. ·":. ·: · : . 760 .- « '. . , . .- U ._ .. _. . ' 
•.. ·;:.::· .A-Bromophenylp~en~l~t~r .. : · '.:. -. .. ' _.·:" .:_. .. :_._-_," .760 _.. ."": .. _·- .. u . . . · ... , . . .. 

_,. '... ·:··., ·: .. · 
=: ••• • •. •• ! .. :'"· ••. ,.,; ··.-. •. 

. ... . : .. 
. . ·· ... 

~·· ' ··.··. :' .. :· .. 

: ..... ,;._-.· > ·:· Sl'L Savannah-..<:.>:.-_: .. :·._'..·::;~·/:."=:<.::.:_:_. :_'·:·/.-· .... ._:· ta.·~e. ~1.-.:o,t.~?7.-.:':-_. . . ... ·.· _- . ; . . . :·. ·. 
- .-. - . : : . ·. . . . .. . ., . .. . . .-.·:_.= ·:;. '. . . ··:·· :-. . . . . : ........ :-. . .. . . ":> . . .. -~ .. 

\,: : • .-:- .=-:;· .. :· ...... I ' • '• ,: • •: • • • ' .° ·, • : ' ' ·:<::.. • •, 
:- . .. .:·· .. \.· .. ~ ...... : ~ .:, ... . . .. ' ~. · .. · ... ·• · ... · .... ::··. '.·.·. :·.· .. .- ," ,:.:/ .. :·:··:-':· .. ._-: ·~-· 

. :. : .. ' . .. . . : •. -- . . . . . ~ . . . : . ... . ~- : . : . ·_ : :· . . . .. '•: .. . . -:- : . : . •._ . . -. \ ... . . .. . 
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4jiiisl§I ST.L® 
·mirJRIW. 

Client Spectra Tech· 

Analytical Data 

Joi:! Nu~ber: · 680-11658-1: . 
Sdg Number: SAOC02 

~ . 

'· C,lent Sample ID: BSLM000901 

. Lab Sample ID: 
. · Client Matrix: 

680-11658-3 . 
Solid · % Moisture: ·. 56.5 

Date Sampled: 1211312005 1132 
Date Received: . 12/15/2005 0936 · 

· .· · · 8270C SemJVolatiJe Co~unds.by. Gas Chromatography~ Spectrometry (GC/MS) ·. · . 

. .. ·. Method: · · 821oc . · · : . : . · : Analysis Batch: 680-32997. . lnstrumel'!t ID: _GCIM$ SemiVolatlles - t · 
Preparation: .. · . 35508 · · : ... '· Prep Batch:·ea0-32028 · ... · · ·.Lab Fl.le ID: 11789.d. 
Dilution: . .· 1.0 · .· · ·. · · · · · Initial WeighWolume:. 30.09. · g 

: ·. DateAnaly.Zedi· · 01/0si2006 1110 ..... · .. FlnalWelghWolume:· ~.o. ml 
. .. ·. . Date Pre~_ared: · · '.12123/2005· 0815 · . Injection Volume: . . . 

. ~ . 

· Analyte · · · : · . DryWl Corrected: Y ·Result (ug/Kg) . · · Qualifier.' : . MDL · · RL · .. 
· · · '. · '· · "· · .. Hexachlorobenzene .· · . . · . , , ...... -... -. -.. -... -, -... -... -. -.. -.. 7-. 60-....... ...;;....· ..,..,..._: -.-u--,..-'---. __,._-so-·-.....-...,..--.. -7-60-.-----. 

. . ·:. Pentachlorophenol·· :· : ·· · .. . . · .. . ·3900: . ~.·· ... · .. .-:_·.· .. ·.-.Uu. ·._ .... : __ ._ ...... ·.·.·.·_>_:·_._'·
66
190 .. ·.... · ·

7
3
60
900 __ 

· _:". '.: ·Phenantl'irene. · . · : : · : ; . ; ·: ·.< . . .... : 760 .. · · 
....... : ·Anthracene · : ··.· . ·· ·:· · .... = 88 ::_·_ ~ J. _: : .. · .. · 53 · · .760 · · · 

.. . . . ·: .·. · Di-n-butyl phth8.18te ·· . . : 760 · . : . u .· · · 64 · · 760 . 
-:. · · .. Fluoranth~ne : · ... : · :· · · · . · . 380 : ·. J 60 760 

:: '.· Pyrene. . . . . . .·. · · ·.· · · .: 510 .. · ' . . .: j. ·... 46 · · · 760 · 
· .. ·. Butyl benzyl phthalate · · ·· . .- . · · · :.: ...... · ·. ·: · .· . . : 7QCJ" .. u . · · 62 . : :· . 760 . : · .. ·: 

.... ··. : 3,3'-Dichlorobenzidine . . . .· · · · ... · · · : ,· ·: .1500 · U : . · 69.- .... : · · · ... · 1500. · 
. · ·: . . Benzo[a]anthracene · . .. · · · ·. · : . ·.. ..··, ·. ·.- 230 .:· .. J . · .... 71 · · . ·. . 760 · · . . 

•

·. :·· ·, ·.=; .· ·_.BiS(2-eth~~l).Phth_~l~te ·. ·· .·. . .· · _o..:·, 180_ :: .· .. · .. ·.· .... JJ ._:::_·. ·:.· . _:_ 
5
S
7
7. . ; ·, .. 

7
7
6
60
0 

· .. ··. 
. ... Chrysene .· , .. · . . . · . .. . . . 360 . 

, ·:.-, , : :D1-n-octY1 phthalate. . · · : · _.: :. . . ·. :: O: · .. .": 760 ; · Ju, ·_'.:_·, · .. · · .. · · ·.-..:
60
11 .: ... ·_· .. :.·_ .... : ··._··.·.' · ._

7
7
60
60. ·.: · ... 

' · ·: .·'· Benzc:i[b)fluoranthene . · . . . , . . ... · · .. · · · · · · 420 .. 
-'--" · ."- Benzo[k]fluoranthene . . . · · · , ·.. · · .· ·. · · · '. 330 ."· ·. .. . J> · · . ' 83 760 
. . . senZo[a]pyrene .... - . . . .. . .. ·: : · .. ·· 380 J '. · .. ·.. . . . 44 ... . 760 

... · • .. lndeno[1,2,3-c:d]pyi'ene: · '·· · :.,. ·. ·nlo . · ·· .. J . · .·· · .· .. ·eo ·. · 760· 
· .... ·: ;_ Dibeni(a •. h)anthracene · · ,·. · , ·. : '. · .. · · · 760 ·· ·. · u . : · ·. . · · . 55 . . . · 760 

: ' · ·.:. : Benzois,h,i]perylene·., · · .· · · : _ 200 · =·J · 53 · 16o· 
·. · .: · .. : Carbazole : · · .. · · · ' · · ·. 760 · .· · · · U · 64 · · 760 

· bjs(chlorolsopropyi) ether· ·: . ,.-. 760 . · : U ". · .. 80 ... · 760 · . 
. • .~ l • " . Surrogate · .. . . . <. ; · : . 

. :.· 
:%Rec·· 

· ' .. · ·.' · · ·Phenol-cl5 . · .. ' ... · · . 
·, .. · :. :: · 2-Fluorophenol < · ·: .' · : .. · . · · 

. 2,4,6-Tribromciphenol. , · 
.. · · :· '.. ··Nitr0benzene-d5 · ·.·.·: .... :: · .. ·· 
:··: ...... :_ >: . . 2·FIU!)1"9biphenyl . : .. : . . : . . 

· : .. Ter:Phe~yl-d14 . · ·. · · · · 

. · ...... . .. 

. ; · ... 

... •.• 

" '· . . .· ...... 
.. .... 

. . -

• •, •• •.I "!r- • I • 56 • 
... 

. ... . . 56 
. ·:· .. ·.: : : ·.· ·,. : : .. 71 

.. ·: ·. - . ·.54· 
. . : 57. : 

. ; .. . . 69 

. : 

. : · .... :~ . . . . : . :· : : :, .. . .. . ~.: : . , ; 

-.:· .. 
. :·· .... : : .. · .. · 
.. ; . 

_: ( :.- ... "· .. ' 

.· ... ·; ~"·:'. · .. :.: .:: ... ::· : .. ', :,_. ·> . 
. ... ... . . . 

. ... ; . 
. . : . . . . . ~· . 

. ' 

AcicePtance Limits .. : .. 
7"5£ ..... 

. 38~102· .. . . . .... 
36-101 . ... . . 

·:. .. ·.27·124 · .. 
33-94 

·.· :_ :· ... 38-104 - ... 
. 40-129 "· . . ~ ., . 

.. · . 

. . . .. : ·:. · .. ·.: 

. .. · .. 
.. . 1:. ·. 

··:· ... . ~. · . 
:. ·. 

. ' 

··.· . 

,·. 

· .... · .. - ·: ...... . ,· f:. :.. .•. . ...: .· .... ·-.: .· .. ; 
. . . · :· 

.. · .. 
..... . ·: .. · .. ·· .. . . : .. \ ·.: : . ·.. .. 

• • • :: •• ;· : j • • . • •. : : ~:. • : •• •• :'. • • • • • .. :·... ·:· • . • • •• • • • . • • •. ~ •• •• • • •• • • • • ·····:·· .. ·· 
:. ;·> .. : _: -,::·.. . . . . ·'.: :- ··: .. ~:-.. -.. ... :: . ·. ·...... . ":.:.. . . . .· ·. . . . . .... · . ·. . .' ... ; . ; .. :; ... :.~· 

. :. . . : I: • "'.·: ~ ." • . .. .. -. ; : ·~ ... <·.. .:,' ... ·~ : ' . . . • ·.; ·· . .'' ;· :· .. ·, 
.. . ·. :~_ ... ··-.·~ '.:.: .-:": .STL_Savann~h.·. :: ... :.._.: ::.--:_:.>~.· :··,,_::°':'.·:.··._:.· ::': :\:.:· ... :·_··'' ·Page 22pf 10,7:: .. ,, 

. - • •. ~ • •. : . '. :-·. • • • . . .. • :- •. • •• . . ·:. . .. ·.:· . . . . • • • : •. • .• ? . •. . .• • -. _::: •• .•• ··: .• • . •• • . : .. :· ~ : . .· . . . . : .. 
. "i· ·.·. -·:.-: ··: ...... i. '• ·: ·: · . .-: ::: .~· ........ '· :·_..:·:· :~· . ... :-:~: .. ·.. •. 

~·:. . . . . : . . ... . ... -~ . :- . 

. ... . . . . . . 
.... : . ":" .. < ... 
. • . • ·. '.. « . .:." ... ·. 

·. . ~ . . . : . . : . ,: . . ,., .. ,:.-, ·.· ...... :~··.:·;· .··~···:- ..... _ ... ,_ .. ·~··.:-.······~:.\:.;.: .. . •.";· ...... · .· ... ·.··~ · ... 
: ," • ' I . ' ' ". ~ ,'. . • :: • "' '• ' ·'• .• • ' ~"/ ' 

.. . . . .. " . ~ .: ... · . ..: : \ . ~ '··. ~ ., . : ·.:.1 . . • .. ... . : -.~· . ~: . 
:::::.. •• • ... ·:.,.·:·... . •.••• :··.'",·:;,·.:· ••• ~· .:.:;.::;·.:'.··.: • ••• " ... ~-.~:·.: •• ,;._·.. :- =. •• • •• _, 

... ... . i .; ·.:· .. ~ ·/~.- :····:. > ... " . 
: : ~. . 

: . . . . · ... ·. : : ~. ·.·.·,·-
:. ', .: . .. :. "::-:: .: • 0 ... ~ ,' M • 0 :, 0 • • 0 • .: 0 
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Client Spectra Tech . · 

Analytical Data · 

Job Number: 680-11658-1 
Sdg Number: SAOC02 

Client Sample ID::. OMM000102-. 

Lab Sample ID: .. 680-11658-4 Date Sampled: 12/13/2005 1158 
Client Matrix: · · Solld · · · · % Moisture: · 62.7 Date Received: 12i15/2005 0936 -

. Analyte · - DryWt Correcfed: Y -. Rnult (ug/Kg) · · Qualifier· MDL . RL · 
·· · :". Phenol · . ·· . . . . sso. . U . · 80 · 880 

.. : . . · -. ~ ·: . · Bls(2..chloroethyl)ether, "· .. . . ., . . · " " . '. . : : .. 880 . ". : · · ': · : u · · ... : .. 75 · · ... ·a86 

. · ... • :: . 2.Chlorophenoi . · · · . . .. . . · 880 . · · · U .. · · ·. '. 72 · . · ·880 · . · 

· ... :::1,3-Dichlorobenzene·' .. ·- ...... sao ·U "~.·.5190···";: .. ·.·.· 880 

I 
. · · . · . · 1,4-0lchlorobenzene ." · " "· ·. . ..... . : ·'.. 880 U :880 . 

. · .. :" · .' : • . 1,2-Dichloroberizene ...... · . : · . ": . " "·: .· · ". :: 880 : u· ... 62. :. 880 · 
! ". " .. 2-Methylphenol .- ". . - ' ." - : _ .. " 880 . u· -80 "--. . 880 
i · -- N-Nitrosodl-ri..propylamine · . -.:-. .''.. · · · ." -. '. 880 · ':-u_ · 75 · 880 
! _ . . _ H~ac!'lloroetha_11e. · -_ _ · .. ~ ." · · .aao _ . ' · .. u ._ 54 880 ._ . .. . 

.. _ :-· _:_: _.-.. ·:~· ... : rJE:: ~- ""'. -~· .. <":·:·:..-:-· :- .. ___ ;:· ... -. .. \-.·::- .. ,·_._ .:· iE"-· :· ... ·::· ·\:,--"~· -- : _---~::: ~:., . ._.,: !:1 .. 
• .-.- . "· 2,4-0imethylpnenol _ ._..__ " ,' . : · _ .' - · -" . .- . ..880, . · .. · · " . lJ .- · " 94 · . · 880 · - · .. 

_.. · _ ... sis(2-t::hloroethoxy)meth~ne.·:· _ ·:· .... " 880 .. · · · ... v _ : :"~.-. :-· ... -.. _-
6
64
2 

.-_ .-:.· '.== .. - ... ·. · .. - _.
8
8
80
80·_.=.: _" ·.'.-_ . 

,.\ -".: >". · "2,4-Dichlorophenol ·: :" : " _ . · -. · " . . ._.. : . . 880 · · U " 
·· ·=·· .... ·. ·. 1.2,4-Tr.icliloroben:tene.. · · ~-:··· .. · 880 · ·. · . .-··u .. · · · ·.56 · ·. ·. 880 _:·. 

• . Naphthalene .. . . ·'-· ·_. aao · . _ ... -.u .. · >51 .- .. -.. 880 
• "4-Chloroaniline · ........ _ ~. · - ... _· -"1800 U· , . _ .. " 70". _ 1800 · 

· · . .- .. ; Hexachlorobutacilene _.: - · · . . . 880 -u : : · · ._ '. " -54 .. . · 880 
· . · _ -· 4-Chloro-3-:methylphenol · ' · " · 880 : u . 91 · · . ·. · 880 

· ". '.. 2-Methylnaphthalene: - - ·, ..... -" .". _. · 880 . U _ 64- · . 880 · _ 
_.- · · · _- . " Hexachlorocyclopentadlene -_ · : : .. . .. . 880 · _ U * · 220 880 

,_-·.- :-:_<.' .. 2,4,6-Tlichlorophenol :. · · ·" · .. .-:.-'" .· 880 .. : -:<u ... -54- · sso· "'·"· 
. · · : ·. ·: : · 2,4,5-Trichlo~phenol:. . ·· . · · '. · · · :. · 880 · U ·. · · · 86 . ' 880 : 

· " _ : · " · 2..Chloronaphthalene". · ·, .. . · · " · · -- 880 . U - .· · 64 -880 
:-_, ·. : ; · ,.:-.2-Nltroaniline ·· 4500.. · · · U .. , ·52 4500- ·: . 

· .. · . 

' " .· ·:·: .. : · Dimethyi phthalate .. . . , .. . . 880 · _ U· · : 51 . . 880 " · . . 
. ~.. ··· :· Acenaphthylene . . . . . 880 . U.. . 45 · · .· ... : BSQ · · ·: . . : . : · .· . · .... · ·. 

· · · · · .. ·: 3-Nitroanftine- . _ . · • " · : 4500 · .. U · · 88 · 4500 
· ' .; · Acenaphthene -. · - . ._ . · .. 880 · . u · 51 · · - · . · 880-' . 

· · 2,4-Dinitrophenol . . _ -. _ 4500 _ · U 450 · :. - 4500 
. .. - - · - 4-Nitrophenol . : . . 4500 - · 'LI · 560 . · - · · .4500. · . · 
· · ·" "oibenzofuran . . · 880 u · 51 · . ·880 - · 

~O:.. '. ... " .. ·2,4-0initrotolLiene "· . . ..... · _. 880 · -.U .· :: 51 .- 880 
· · · ·; · _- 2,6-Dinitrotoluene "" -- ::., ... · " · -- .. _." · 880 U "_ 88 : 880 · . • 

- " 3&4Methylphenol ; _-_' · ... ·. " .. ' "-: ._:· · :-,_.". 880. .<. l,J . .78 '· - · . · 880 
.. -: . · - Diethyfphthalate -. ' · _ 880 -. " U-. · - . " .' .. 59- . 880 '.: 

' " ·' .. :·,.: · 4-Chlorophenyt phenyl ether . ", .. . _ . · -. -: 880 · · .. : UU .. ~- :"_;_· -.-' .. · ._· _ ·-·". 
5
5
9
1 " . .'. · · " -,: . ·. · 880

880
. · 

'.'. · '"Fluorene-.. · : .. .'-..:.-.,-.:; ::.-._--.. --880·: ._ ... _. 
... · .. 

. ': 

- ._ .. >"--+Nitroanlline .- ·_:"':c· .: " _ ... ':·'- .,_ ·_._._.4500 .. '.- · u·· ... ···45· "" "·4500 
· "· : .. _. -". · 4,6-Dinitro-2-meth}rlphenof ·. · '. ... , . :- " .:. : · " - -: "4500_ · . " . u · .. -·":_.- """ · 540 : -._ .. ·_-. .... __ : 

8
450

80
0 .. -~ -. __ ._- "" ._. -

" .. · : '_ .. '.. ·-. N-Nitrosodiphenylamine : · · .. '. _. · -_-. .. - .... . "'. · 880 > '. _- · "- .: .. : U · · 62" · 

... :: -," . .-~Brom<>l?henyl_phe:nyl_e~h_e(,-.>:_ :. ><-.-:-_-.:·" ... : .. ·>" .... _· : -.aao ·: _. · ·.._:.- V -,. :: _' ·,-_ .. ._- -~ :: :. ·.-:. : ·880 ·· .. · · · · · :-,·.-:_ '.'.'_ 

.-, . .-:.·-.STLSavannah·.-._·.:-._. .. -.;". ·: :-''".: · · .:.-page23of107-... ._ .. :.-: .. _- .. · .... · -...... ... 
• ··_.. •• "i • .. ,' • :'·. • .. • • • .-; • • ": . ~ •• : • ' .. -; ; •• : ~ ••• : • • • ·_: .. ·:::-: • ".: ·: ~.. • • : • • • ~ • • .:.·. •• • • •• • • .' • • , • • • ·: ••• . • • • •• • : .. : • ,: • • • •• 

·· .. _: ~' <. ··.: .: ·:.:. . . . . . .. . . . . . . ~-. . . . . . ... :.. . 
: ."; ... : :. : ~ .·. ~ . . : . ·. . ,_.. . .. . ·: :. .... ' .. .. . .. .. . . . .. . ... '·.: · .......... · . . ..... . " . . : .: . :: . · ... ':." .. . .. · .......... : .. : .. ·. 

,• • • •: ,- ·~ • • • I • • • • • I ,"• '• : : ..... :'.· '~ :· .. • : :• ,' :. ,-· .. '·~ • ': •: ' - '• :, : ". • • • " ,·: .. • : '·,:._ •' ·t • • • .; '• ' .. •. • 

..... 

'• • ' • • ' •: • • • 

0

; , :: '• -: ,", ~: : ... : • • :: • I •• : ,.' ' ' ' • •• "'.' . .,.' 

0 

' • :0 .... : • ·, "• • • • • • ;, ~. ·~ .• j • _.: 

... . .. . ··.~~··: ;.·:. :, -: .... ' ...... :... .. . : ~-.···· .·· .: ~: .. -.·.··... ' '.· .... :: :· .=.. . ... · 
__ ...... ·-: . ~ :i : ........... : .····. .·.· .... : ·:"·:':. :·: ...... ~ .. :~ ::..·:· .- . ·.•. . .. . . 



.. JiQl;i@I ST.L®. __ ·.· 
·_iii1ji§IM 

Client Spectra Tech 

Analytical Data 

Job Number. 680-11658-1 
Sdg Number: SAOC02 

. , CUent Samplf ID: 

·. : . · .... Lab Sample ID: 

. . . . ·". Client Matrix: 

. 054M000102 

. 680-11658-4 . 
Solid · % Moisture: · 62.7 

Date Sampled:· 12113/2005 1158 
Date Received: 12115/2005 0936 

... · 8270C Semlvolatlle Compounds by Gas Chromatography/Mass ·spectrometry (GC/M~) · · . . · 
. . .: .· ,. . . . . . . .. 

·: Method: · · · · 8270C .. · Analysis Batch: 6BQ.32923 . . . • Instrument ID: .. GCIMS SernlVoiatiles - T.. . · 
.. Preparation: . · . 35508 ·.. . ·prep Batch: 6~Q-3202B Lab File ID: t1754.d . · · 
.Dilution:. . · · 1.0 · · · · . lnifial WeighWolume: · 30.06 g 
Date Anafyzed: · 01/04J2006 1244 Final.WeighWolume: 1.0 ml 
Date Prepared: ... · 12f2S/2005 0615· Injection Volume; 

.. ·AnalYte : . · .-· DryWt'Corrected: Y ·Result (ug/Kg) Qualifier MDL . 
U· · 70 : 

"·U 220 .. . 
'. · .. " ... . Hexachlorol;lenzene. . . . -._, .. , .. -.......... 880 __ . 

·.·.· :-:.. . 4500 ·.'·.·. 

Rl 
880 
4500 .· 

u .. :. . 78 .. .. 
u· · · "· 62 

' .... sea. 
· · · : . ·PentsChlorophenol · ::· : · · : .·'. . : ·, 

: _. · Phenanthrene · 
· ·· · · .. · Anthrac:ene." . . : · · · . .:: " . . .. 

. . ,\ .. 
. ·: : . 880. 

. . · Di-fl.butyl phthalate .' . . . .. . . . 

. . :. : :. ~;~ene· : ": ..... · ·:: .... -:·;-_:·"·.: : . ._. ·": .. :-_ :_ 
'' ·: . Butyl benzyl phthalate" . . · · · ' · · :. · 

... , 3,3'-Dichloro~nzldine: : :·. . · ·. 
·· : · ·. · · · .. Benzo[a]anthracene.": :· · "· .. · . 

. »: ·Bis(2-ethylheXyt)°phthalate.. ,·. 

• 

. ... Chrysene : . · · . · . " .. -. 
· ... 'Di-n-octyl.phthalate · '. :·.-· ._: ".. · . ·. · ·: ·· 

. _ Benzo[b]ftuoranthene·.: . ·: . . -.:- : ._ _; ··.:: 

.. .. 880 
880. 
150 
200· 
880 
f800 

. 880 
··.230. 

,'100 
"880 

. u. " .. ·75 ... " 
J . 70 
J . 54 

. 'IL . 72 
·· · · u.. :·so· 

. u '"'·. ..83 ... 
j . ·100. . " 
J.' 67 .... : 
u· 83 

880 " 
880 "" 
880 .. ·. 
880 
880:" ... 
1800·. 

.. .. 880 
880 
880 
880 

... 880 
· · ."· Benzo[l<)tluoranthene :-. : ·:. · 

: .·· 99. 
... 880 ·. ~· ... ; .. :-_.: ....... · .. !~" ...... ·eao 

. :: . :. ·: . Berizo[a)pyrene , · · · " _;· "> ·· ·.:, ... . . ·.-78·· . J· ·51 .· ... · · "., ·aeo 
. . · . . Jndeno[1 ,2,3-cd]pyrene.. :· · :· · .... 

·. . . . · .· ... ':.. .- Dibe!JZ(a,h}anthracene · · :.< · 
· . . Benzo(g,h,iJperylene . . · · · · . '. .. · : 

: -. ... ·carbazore·. . .... 
. . '· . · . b~(chlorolsopropyl). ether· · · . · 

. . 880 

:. 880 
. 880 

. 880·-.· · 
.. . . " 880 

.U. . .70 . 
u '. '64" .. 
u 62 ,:, .. 
u . . ·75· .. 
U. : 94 .". 

. 880 ... 
. 880 
"880' 
880 
880·. 

:_·. . ... · : _. .. Stirregate ' · . '. : · . · · ·-. '-. " %Rec . ·· · ' · · · Acc:eptance Limits 
·· · ·. · Phenol-els. · -~·-. ---. -.. """ .. -. ...,..---........... ....,..-.-. -50-....------...------ 38-102 

· : ' .. 2~Fluorophenol · · . 48 · · 36-101 
· -. ·, 2,4,15-lritiramophenor' " .. : ·-. · ·· · · .. "· ." . ·> 62 · 27 .. 124 

'_ ·. · .. Nitroben~ne-d5_ .. " , -. ._:, · . · · 47 33 - 94 
, · · .... : . : ·2-Fluorobiphe(\yl · ·. · , ... . : · 48 . '. ·. 38-104 

... ·: ierphen¥!~14 . : :· ._· . . . " . e1 .. : . ·: ... : 40-129 . 
. . . '· ·. 

.· ....... 

~-. . . · .. :' 
... · .. · .. · .. 

. .... : 
:. ". . ~ '.~ :. ~ 

. , :·· . ... : · .. ·.· . 
: .. ·. .~ . . . .. :-.. .. . . .. ... .... .. . : . ·:- . 

.. . ; .. 
:~ . · .. . " 

: .. 

"· . . ~ .. 
... : : . ..... · 

. ·.· ... 

·· ... 
·.' 

·;.i· 



1t1111o1 ST. L. ® ··•w••: .. ·. 

· · Client: Spectra.Tech· 

Analytical Data 

Job Number: 680-11658-1' · 
Sdg Number: SAOC02 . 

. . " Cli&nt Sample ID:. . 656M000702 

.· Lab S~ple ID: . 
: Client Matrix: : 

680·1~658-5 
Solid 

· Date Sampled: 1211.312005 1212 
% Moisture: 79.5 Date Received: 12115/2005 0936 ---------------------------------------.... · ... 8270C Semlvolatile. Compounds by Gas ChromatograJ>by/Mass Spectrometry (GCJMS) · 

· :. Methocl: · 8270C Anatysis ·Batch: 680-32923 · · ·. lnstnJment ID: · " GC/MS SemiVolatiles - T · 
Preparation: 35508 .. · Prep Batch; 680-32028. · · . Lab File ID: · t1755.d .· . 
Dilution: · 1.0. · ... · · lnltlalWelghWolume: · . 30.04 g 
Date Analyzed: · 01104/2oos 1309 . Fl!lal WelghtNolume: · 1.0 ml·· 

... · Date Preps.red: · 1212~005 08,5", · lryjeetion Volume: 

Analyte DryWt Corrected: Y Result (ug/Kg). · Qualifier.· · MDL RL · " 

: ... · ·_ -Ph~nql . . . . .. . . ,600 __ ·U · 150 . : · 1~00 . 
. . ..'.'·" Bis(2-chloroethyl)ether· " .; ··, .· 1600 : . . U .. · : 140 · · 1600" .. '. 

·." ... -·:·. :. ·2-Chlorophenol · . : .. · ,. : "·.-. . 1600 · .. '· .. · . · -U . . . · ·: · · 130 1600: · . 
. . >': ·" 1,3-Dlch.lorobenzene .· ·. · .. "· . . . . . ... : · 1600 ·"" .. : U· · · · 130 1600' " 

,, .. '. ... 1,4-Dichlorobenzene.. . ·~.: .. :'1600." .... U ... · 110 · " 1600 
. : · -:. ": .1.2:01c111orobenzene· · ..... , .. "' .. · : '. ...... 1600 · u. · 110 .. · 1600 · 

. 2-Methylphenol.· ~. ·... . .... . 1600 -~·.. . u' ;: ·:: 150 : ., . 1600:. 
· ·::.,. N-Nltrosodl-n-propylamine .. · · · · ... : . · · 1600 u .. · . · · .140 · 1600· 

·. · .... :· · H~chloroethane ·. ".: · · · · . · .: . ·. : 1600 . · · U · · 97 ·. 1600 .. 
·: ... " .'. Nitrobenzene · · ... · · 1600 . · U · 170. . 1600 · 
" . · lsophoi'one .. . .. " 1600 . . . · U · · 110 1600 ... 
: . · .. "" 2-Nltrophenol . . ... · : 1600 ·· . · · .. u·. · : · " 97 . , .. .1600 

. · : ·; . 2,+oimethylphenol . ·:". . .. . 1600 · U " .. " . . =.170 ~ " -. · "· 1600 
... . ·: . · Bls{2-chloroethoxy)rnethane. · · . = .· . .. . : .1600 "u . · 120 · .. :. · " 1600 . . ... 

.. " ·""" 2,4-Dichlorophenol · ·" " ... : ;·; · , .. · 1600 - . U . · 110" : : . .': : 1600 .. · . '. ...... ".. :'. "' .. · 

.. : : .. 

· ...... . 

....... 
. .... 

· · · . "1,2,4-Tr!Qhlorobenzene . '! ·" .. " ·'. " · . 1600. · . ·U : · 100 ·. . · .... : "1600 ." · "• 
~ .. -.., Naphthaleiie . · :· · · :. :. . .... .. .. , . .-1600. · .. U · · 93 · ·:.... · .... : 1600 .... 

.. . · ~" 4-Chloroaniline .. ._- .. :" " "·" . 3200. . .. -.u. ". " . 130. ""· · 3200 · 
· : .. · ·Hexachlcirobutadiene ·~. · .. .._ . ~ · 1600 . '. . · ·: : U ·. : .. 97 · : 1600· · 

. " ; " ·4-Chloro-3-methylphenol .. : 1soo· U '. ·170 · .1600 
.. . · : .. . · 2-Methylnaphthalene · · 130 . · · J · 120: · · .. · 1600. · 
· · " Hexachlorocyclopentadiene.· · . · . · .. 1600 .. ·. · U *. . 400. -1600 . 
·»: :".=.,: .. :.".::-.2,4,6-TrichlorophenOI· .. ".~·:~ .. ··:-_:". ... .'_ 1600 ··: U":··". :._.· .. 97 ·.·. 1600· ... ··· .:·:. · · · 

·. · · .. · : 2,4,5-Trichlorophenol· · · ·' ' ·. ·: 1600 , .· u · - . ·160 · 1600 ' : 
· -:.· · ..... 2-Chloronaphthalene. "· . . . . ·. '·' · . : '1600· . U.", · 120 '. 1600 

' " .. '. · . 2-Nitroaniline . .. " · 8300. .. · U . · 110 . . 8300 
. · · ,Dlmethylphthalate"· '.· .·: ... '... .1aoo. u 93 .i. 1600' , .. 

· .. : " . .'Acenaphthylene ... · · · ' 1600 U ·83 . · 1600 
. . . ' .. ,: 3-Nitroaniline . 8300 · ·· U · · .160 ·8300 

.. : . . -.· :· . Acenaphthene ;.:; .. '. 190 · · ..... J : · 93 . :. 1600 
..... : : : .. ::: :::. · 2

1
4-0initropbeno1· .. ··· ··: .. 8300 .. · U : 830 ··. 8300 . · 

:. · " ·. ". '.4-NitrOphenol. . · .. ····~ ·... · · 8300 · .: . ·. U 1000· · 8300· 
· - · · Dibenzofuran -: . ··~. ·16oo · : : U .... 93 · . . 1600 

·:."" .. " : . ·: 2,4-Dinltrotoluene · : ~:iaoo · . " .. · ... u · ". · "· -"' 93 · · .1600 
. . .. ' ·. . .. 2,6-Dinitrotoluene · . " 1600 " ·: · · : U 160 . · . · .1600 
·, . . · ' .:. ~ · ". ' 3 & 4 Methylphenof · . . 1600 . · U · . · · " .. 140 · . ·: 1600 · 
,' : ... ; -.: .. Diethyl phthalate . · . . . .. ' · : .,: .. 1600 · .· .. ' · .. ·u . .: · 110 "· 1600 . 
: ._ . ·" 4-ChlQrophenyl pfienyl ether ... , · · .. .. -: . . · " 1600 U " " 93 · ·." 1600" 

.... :· .... ·Fluorene ... · , .. · · · .... :·.: 1soo .......... : :.:u: ..... · ..... 110 ·.-'1eoo-
.~ ... >.,-~ ..... :4-Nitroanilfne .:. ~·" · · :- · · ~- · ·:: .= 8300 ·. '. U :· :· · · ~ 83 · -: . · · · ·:9300·. = ·: · · · 

j: '~==Ri: ··: < ,-<'.·:·········.· .. :=.P:._~afg.:e12 .... s<":o=.:f .. _.••1: ... o .•.. ::·1J,.: ... i •'.. < __ f~ · • --~.-•..•••. ~-::: .\ _-_\ 
, ~TLSa~11n•h<'.:. ·: . .".. •".> .... , ...... " .. .. . . ".,., · \ " · · · 

' •" "• •' '. • ' ' ' ....... ~ .~' •• ~ • • ' • .•'' • ' ' ,. •.. • '' • • • ._; • ' o • • r ...... :·•I".:,°.. 

"' ". . ·::: .... ".'' ............ "·-::·~.-""".,'.:_ .... ::,,··;>,.":·:· ...... ..;.: " ............. '": ............ ,<. ... · ·:·.= .. · .... "' ·.~,.-,.·:. 
~. :".:· .... :._:" ..... · ,:/, :· ... " ... ,. · .. ···. . ... . : .:~~:.:"". . ... •' . . .. .. :. ·::_: .:. ". ···:;.7:•' .... 

"::;·"., .·:... . "~. ·" .·:' .: . . ... . .. :·~ .... ,='.· ..... !.:·~ .... ;~,~::·-._:: .. ".: :) .. :~;. . ... : . · .... ··.:. :-- .. ·.<"..·:. :,·.:-.<; .· .:·"· :-:_. ... .. -- _. .:::_::. · .. ·.. :· .... :.:~·:-.- ::: ~~ . . :~·' <': ···: ·'' .. 
. . . . . . . '. "' .. . ·.. . .. : . " . : ..... ·'. . . .. ... . . ... . . . . . . . • .: . ~ ... '· . :· . . .... ~ ·.: . : . i ... . .. . .. ~ 1. • •• • : ... :=·.... . . : : ... 



.· 4i•+t1M STL·® .. · •••••• 
· · · Client Spectra Tech . 

:. Client sample 10: 

Lab Sample ID: 
.. Client Matrix: 

. 5S6M000702 · .. 

680-11658-5 ... 
Solid .. . % Moisture: · 79.5 

Analytical Data 

Job Number: 680-11658-1 
Sdg Number: SAOC02 

·Date Sampled: 1211312005 1212 
· Date Received:· 12/15/2005 0936 

. ·· 8270C Semlvolatlle Comp_ounds by Gas Chromatography/Mass S~trometry (GCIMS) · · 
. . . .. . . . . . 

·· • . MethOd: · · 8270C ·· ·: · Analysis Batch: SSC>-32923. Jnstrument ID:-_ · GCIMS SemiVolatiles- T 
· · :: Preparation:. 35508 : ·. · .Prep Batch:-680-32028 · ;... . . · Lab File ID: ·· · _.t1755.d. 

· 'Diiution: 1.0 · Initial WeighWolurn$: 30.04 g 
· .Date Analyzect · · 011o412006 1309· · . . ·: Final WeighWolume: . . . 1.0 ml .. : 
. Date Prepared: 1~_o/2005. oS15 · · · ·· Injection Volume: 

Analyte· . . Drywt Corrected: Y Result (ug/Kg) Qualifier.· MDL . RL 
· .. Hexachlorobenzene. · .· ._ . . . . , 1600 . 

·> -:.-::, Pentachlorophenol · ·· .. . . ·· · .. . . . ·· 8300 · 
. : Phenanthrene . : · · · · , . ·· . , 370 

· ·· · ._. Anthracene . ·.: · " · · · ·· .. ~ · · · :: ~ · 
· :.: Dhn-butyl phthalate \ ·: .· · · .-, ·· ·. . . . . . · · 1600 

--~~-:· ·: ... :. ·:·· ~g: \.. . '_: -~~g .. . 
.. J :-: . ,' . . . 140 · ... 1600 . .. .. : 

. :, J· ".110 . · 1000-- .... 
. u . : 140 . . · ... : . 1600 

.. : . . -. Auoranthene · .. · · · ' · · · · · · .. · · · 2000 
.: -, .·: Pyrene . .. . . . . · 1400 · 

:·· · ·eufyl benzyl phthalate · · · . 1600 
· · · · .. 3,3'-DichJorobenzidirie · .. ·,. ·. . :· .. .. · . ·. 3200· . 
· · . . Benzo[a]anthracene · · : . . . , . . . . · · . .. 870 " · 

I ·,: · ~ .: '·Bls(2-ethylhexyl) phthalate . : . . · .. · . .-: · ·.- ... ,,. · · .. ·780 

• 
:~.·.:·.·.·· ... ·._g~_ryae·. !~Ph.th.ala.te.··.-.._._ .. ,_._ ··.·.>.· :.; '._·.·, ........ : :~:.· .: .. · .·11oo· 

· .. : . Benzoibifluoranthene .·. · :. · .. · .•. ·(.:: ~~go'. 
· Benzo[k]fluora.nthene " . · . .,. · : · · · .. . .. · 700 · 

· : •: ..... Benzo[aJPyrene · · · · · · · '. · · · · :· 670 . 
. :·. ·. · . . . · .lndeno[-1,2,3-cd]pyrene .. , '· :· .. 270 . · 

· · Dibenz(a,h)anthracene · ..... · . : . .· 1600 · 
. · · . Benzo[g,h,ijperylene · · ·. · .. ' . · ·· · · · 290 
: ·" · Carbazole ·. ' · . · ·._: .... ·. ·. · · · 1600 

~ · · .. ··.:. bis(chl~roi'soprOpyI) ethe~ : ·· ... : ·. : · · · · 1600 · 

130 ..... 1600 .. 
. J 97.. '.1600 

:u . 130· . . 1600• 
u . 150·."·: . 3200 
.~ ... -. ·'·150.·.:· "1eoo.:-. 
J . .. . . 190 "... . .1600 .'·. 
J . . ' .. 120 . . . .·.· 1600 . 

:·U.:' ... _.; .·150 .. : . .'~500·,·.·'~ 

... ".t.·::-.- ::· : . ..... ·.~~: :_ ~=;'.< . ._ .... 
J. . . .93 . . 1600 ·<· .. 

" . J .. :. ... . ... '130 : 1600 ... 
.· u : :· .. . . 120 .. ·. 1600· ... ''. . 
. J . . . : . 110 . . . . ~600 .. . 

.. u .. .. : . 140 . . ... 1600 .. 
.. u ·170 . 1600: 

·.·; . 

. . .. ·.· .::-.· __ s_urrog__,._ate_ ..... .-· _____ .. _. _____ .. · : %Rec · . Acceptance Limits ·. 
. •.· 

·.·' . 

Phenokl5.. · . ·. ,.....,..~~5~7~-·~~-~~---~--~~--.._~38~.--1~02,,,._,. ~~~~---...,.._ 

2.-Fluo.rophenol ··. . . . ·.. · ··.. · 
· 2,4,6-Tnbromophenof. · ·. : .· · . ·' · ... · 

: · .-: . · ~ " .. Nitrobenzene-ds< .. · :- ' ' ... ·:.. ' · · 
. . ' '. " '. .. : 2-Fiuorobiphenyi · , : · · 

· · ' ·· ' .Ter?~nyl-d14 ::· .... 
. . 

. .. 
.. .... 

. ·. · ... : ; 

... · . 

.. _ .. '; . . . :: 
·,·: 

·. ·: .. · . 

... ·· 
.. ··:···:. 

··.·,· ... 
. :· ·_. .··. •· ..... 

... ' : .-.~---. ~: ~:: .. ~: .. .... : .·:: ........... .. 
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. CfiiiN§M . STL··® . ..... 
Client · Spectra Tech 

· . Client Sample ID: 

. ·. Lab Sample 10: 
· · ··:.Client Matrix: . 

556M000602 

680-11658-6, ... 
Solid · .. . : ·% MoistUre: 81.8 

Analytical Data 

, Job Number: 680-11658-1 
Sdg Number: SAOC02 

Da~ Sampled: 1211312005 1225 . 
Date Received: 12/1512005 0936 

.. ·.; .. 8270C Semfvolatlie Compounds by Gas ChromatographyJMass Spec;trometry (GCJMS) 

. . · . Preparation: 
· ,. · Dilution: 

· · · .· .. · · Date Analyzed: 
. : ·pate Prepared: . 

8270C .. · · 
35508 

. 1.0 . 
01/0412006. 1335. . . . . 

· 1212312005 0815 

. Analysis Batch: Ss0-32923 : : -. . . · · l~stn.Jment ID: . . GC/MS SemlVo.latiles • T . · .. 
. :· Prep Batch: 680-3202-8 ·· · ·: . ·Lab.File ID: · t1756.d · 

.. : · Initial WelghWolume: 30.01 g. . ... 
Final WeighWolume: 1.0. ml · 

. . : .: lnjectiol') Volume: 

. · Analyte Drywt Corrected: Y Result (ug/Kg) . Qualifier · · .. MDL RL . 

. · · .. ...:Phenol ·. . . . . . . .. , ·.1800.; .. : .. . u · 160 . 1800 
··.-··<·Bi$(2-chlor0ethyl)ether . .'·.· .-·:1800.··.· .. : .. u .. ·1so ... : :.1800 ..... 
,- ':: ·.:·2-Chlorophenol . · .:· .. : .. ~..... · ··· ·,.1800 ·u . 150 ·., .·1800 

.· .• ·: .. , ·:. :- .1.3-Dichlorobenzel')e · . ; ·:· . ·.·1aoo u · · ·: 140 .1800. 
I · 1,4-Dlchlorobenzene ; .. ·. . . ... 1800 .. ·• U .. : . · · · ·.· 120 : . 1800.· · ·. · · · 

'
,, .. -· .. . :···.. .1.2-Dichlorob8nze.ne··· ·. ·. · 1800· u· · .. 130.. · 1800·. 

· · 2-Methylphenol ·. - · · '.: 1800 ·. U · 160 : · ·· 1800 · 
i. · · · · . : N-Nitrosodi-n-propylamine... . . . . . .. · 1800 · · . : ;_. u . .. ·. 150 · 1800· 

·• Hexachlo~thane · · · · . .. · ... ··. 1800 . . · l,J · 110 1800". 
:.··. . : Nitrobenzene.. . . =.:-· .. , .:._ . . . · .. 1800 ..... ·· ·u · · 190 · 1800 .. 
.. · · · <:· .lsophorone · : · · .. : .- · ::·. · . ·: : ··... · · ·.1800 · : · ·u .:·. · · 120 .1800 ..-

. ~ : 

• 
,: . .- 2-Nitrophenol · . .. .: .... ·. . · ·. · : · · · · .. : 1soo . .· .. · vu : .. · .. ···._ · .. ·. · 110 · 1800 · 
: ·: .2,4-Dimetbylpheool . ..: ·. ·: : · · · .' · .· . . . · 1 BOO .. · · .. · ' 190 ~ ~ 800 .· : · 
.... ·sis(2-chk>roethoxy)methane ... ·.. . . . . 1800 .·_· .. ·.: .. · ..... uu .. ·:; .. · .. ·. . . 130 . . . 1800· .. , .. .· ..... 

. ·." · · · 2.4-Dichlorophenof · · : .- :. . . ·.· · · .·.. .. . . . 1800 . : 130 . . .. · 1800 · ·· ··. ·· .· · · -. · · 
:;·,-··.: .: ._. .. 1,2,4-Trlchlorobenzene·. ··._. .... . . . ·. ·.· 1800· · ·. ·· u ' ·120 ... ,-. 1800 .. < · · ·. 
·:: .. · . : ·~ ·::: · .Naphthale.ne . ·:.. .. . . · .. · : · · · , . . : · · 1800 . u · · · · ·100 . • 1~00 

· .· · .. 4-Chloroaniline ·. · · · <:··. ·. · ·· · 3600· · . · U . 140 : 3600- .... ·. · · 
· · ·. ·· .. · · . .Hexachlorobutadiene ·: ·.. . ·· ·. · · · 1aoo· · .. u . .. :. · · 110 · . . 1800" . '. · . 

. : ·. . 4-bhloro-3-methylphen<?I · . . . · .: ... · 1 BOO · · u . . 190 .· ' . · 1800 . · ·· 
; .. · 2-Methylnaphthalene. . . . . : ·1aoo · . u · 130 · .· · ... 1800 .. 

·: · ; · Hexachlorocyclopentadiene .. · .. . · ·1soo · u .. · · .460 ... 18oo /- · ... :>· :.i.'2,4,6-Trichloropheriol.;." .... . : :· ;. : ..... :. . _>1800···· . :U · : ·: .:_.. 110. .· ... 1800 · 
· · · .. · .. 2,4,5-Trichlorophenol . · .. : ·· '..' . . '. ·_-.. · 1800 .". U · .. 180 .. 180G ... · · · · 

.. ·· ·· :. '. ·. ·: ··. 2-Chlorosiiphthalene ·.:: ... · .. · . ·;.: . ... -.. · :. .. 1800 : U · ·" 1.30 .-~. · · ·: · 1800 .... 
. · ·: . . :· . 2-Nltroaniline · · . .._.. . . · - . ·. . . · ·' : :.·· 9300 : · · ' : . u · . 130 . . . · ·9300 

.:::· . .-:·.: .. Dimethytphthalafe· >: .. ·.,.· : .. :: ·.< ·.: ... : ·· .:.1800.: ··· ... u · .. :.100 ·.1soo 
:·. ::· .. ·.: Ai;:enaphthylene · · · ··· ·.. .. •.. · · · · .. ·. 1800 .,.:.. · v 93 · 1800 

·· ·. · · · · · 3-Nltroanlline . · · 9300 · ·, U : · 180 · .. 9300 · . 
'· :. . ··Acenapl\tl:lene · · · · ·· .. . . 1800 .. U 100 · ·. ·. . 1800 
' . ·. : · .. ' . : · 2,4-Dinitrophenol ·. · ·' · · ,. . 9300 U · · 930 · : 9300 
: : · · · ·· · .... ·. 4-Nitrophenol · · 9300 ·. U · · 1200 9300 · 
···.:· .. · .. ··. Dibenzofu.ran. . .·1800 . ·· U ·.·: :.100· 1800 

.. :. , ·. · 2,.4-0initrotoluene · · 1800 . . U . . 100 ·. 1800· 
·.· · : · · · · 2,6-0initrotoll.iene · : : .: 1800 . : .. U . 180 .. 1800 . 
1:-< ... :.=· ·.::."~3&4MethylphenoJ ·.·.· .· · ··. · .1800.·'.. · . µ · ·.: · ... ... ·1eo· ·1soo · 

.···. 

... 
. .. ' 

.. 
.. . ·. 

'· · ... · ." · · :· . Diethyl phthalate . · . . .. · · .. ·.. . . . . ·· 1800 · · ·. · . U . · ·120 · ·, · · 1800 
·: :4-Chloropheny.1 phenyl e~~:· .. ·:. · > . : ..... ·.-: · .,.:· .. , .1800 ·. : .. ·· . . :·. · U. · · 100 ·: : .· · .. : 1800 · .... 

. . ,._ ... ····.::~~;~~il;ne···.·.·.·.;··:.< .:· ... ··.·.· .. : ... ·, .. ··: .. :;...: ... ; ...... ~ .. ;: ·:·!:~·· . ··\,. .. -~ :··. . _. ·.!~Q :_.: .·· ·.·.<<·.:-~:g·~·:·.·:-_·· .. :.;::<. ··: 

. " .. : 

...... 
· .·4.~nitro-2-methylphenol ·:. ; .. · .. · : .. ·._. : · .... ·. 9300 .·. ·. . : U. · .... · ··. · 1100.- · · - =: 93[)(). : ·. :. 

-. ··. ··.> .. -'·N-Nitrosodipheny!amine ·· .. · ···:'·· .. · · .· '· ... ·.\·• ·· 1800 .. · · ... ·~····. u · . . :· :·130 ··.; .. ·._..·.1soo .. : _.:.. . ·.·.· .. .-• : ·:> +Bromophenyl p~~yl ether ... :.-: •' ·: · · ···.~ .: · .. ·.· ···. 1aoo>-.: :~ '.·· · .... U ... :· < :. ·. 170.. 1800. · . <'· · · 
: ..... :_: ... : ·: :·srL.~.~~!1~ .• 11 .·:·· ·: :<·:/. .. ·· ... : ..... >:"::;; . ·· · ·:. · .. :.·: .: .... ~ P.age 27.·.~~ .. 101_.·-.. ·. !·;::_· ···.·> '..·· .... >. . ... :· ·~·· .· ~·.~\ :>._:·.:· .. : ..... ··· _.., ··. ·.~ .... · . 

· .. -._.:.""". .. >: .::: .. ~r-'":.·· .. :·: . ••''..'_..:_.·::· "· .. (·,·:. ~·.·, ,. ··,:··:.,..:: .:.: .. : .. ·.-~::."··:· ... _:;·:"':.''. 
·: .• .. : . . • . .. . '·. ..... • ! :- ... : . . .. ;. .. . . ·:. . . . ... . . ... " ; . . : .: ·, ·::. :. . .. . . \ . •, .... :·:· .. . .. . • . .·· . ~ .. :'.. . ·... .. . • . . . .. . . . . . .. . · .. · ... · .. :,· ... •:".· • •".:·' ..... ·,.-.' ',• '.··· ... ~.:I .... ~ :-./:.~ .. ·· .,,"•' :'::···" .. ,,·.:..:: . . .:· ... ·::·.·:.:··: 

'. ....... ··.,·' . .,:·:_.... . . • _., ....... -.: . . . . ·" '·:. . .... ' . . ·: ,', , ..... :.·_· .. ··.· .. · :.·.;_· .•.. ;1···:··.·.~ .... • :.· ...• ·~ ..• ·.· :,.; :· .• '.... ·~'. ·. ::._·.· ... -.... ~,.-;·_·.·. ·.·· . ' : .... ··. . ~- . . . " -: ....... " . .. . ... .. : . . . . . .. ." : . ·. . ..... . ·:. ... .. · .. : :·. ~ : . ~ · .. : . '• :.: .. . 
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': .: 
: ... : ·~ 



1tu1:w1. ·STL· ~ . 
. p&§i4 

· Client Spectra Tech . 

· : Client Sample ID: ·. · 556~000502 · 
.· .lab Sample ID:· · · 680-~ 1658-6 .. 

Analytical Data · 

Job Number: 680·11658·1 · 
Sdg Number. SAOC02 

·Date Sampled: 12113/2005 1225 
· :, : Clfent Matrix: · " Solid. % Moisture: 81.8 . Date Received: .12115/2005 0936· 

8270C Semlvola~li Compounds by Gas Chromatography/Mass Spectrometry (GC1"'S) .. · 

Me~hod: "" · s27oc .. · . . ·: .. Analysis Batch: 680-32923 . · .. . . . ln$Jment I~: : · GCIMS SemiVolatJles • T : 
. Preparation: : 3550Q ... : '... · . Prep Batch: 680-320~8 · · : ~b File ID: ·11156.d · .. 
. Dilution: : · . 1.0 ." . . . . . . . Initial WeighWolume: 30.01 g 
Date Analyzed: : · 01/04/2006 1335 · . . . . . · · : .. · . : . Final weighWolume: . · 1.0 mL 

· .. ···Date Prepared:·.· 12(~2005 0815 .· .. ·, . . · · · · Injection Volume: 

: .. " .. Analyte· · .... · DryWt Corrected: Y · Result (ug/Kg) . · Qualifier. · · MDL 

:'. · .. · Hexachlorobenzene . .. 1800 ·. :,. " · '. U 140 
· ...... ·: Pentachlorophenol. · · · "·""... : ...... ' ·: · ... · 9300. ·: . .'. "U '.· .:-:· ..... 460. 

· " · Phenanthren$ .: ...... ,. 1800 " · · · · · = u · ·.. 160 
· ". ,.; : .Anthracene ·.. .. . . ._ .. · 280 ..... "'. '.· .'J :. : ". · · · 130· ,· · 

. '. Dl-n-butylphthalate · ,: . · · · "· 1800 ··" :"·u. ': · 150. · 
.-.Fluoranthene ·" "" ...... ·,:540· ·· · .. · "J.. 140.· .. 

·':Pyrene· .. ·.. . . ....... · .. 1300 · .. J 110 
.::·.""· Butylbenzyt°phthalate· ·~ .... .' "· "· 1800 .. ".'. ·.U.. . 150 .. 

· "· · 3,3'-0ichlorobenzidine . . " · · · 36oo. . U "160 · 
:, . Benzo[a]anthracene . . . . . · ' " 520 . · · . J 170 . 
. " Bis.(2-ethylhexyl)·phthalate :'. · :.,·.: · .< 510 .. J ..... · 210" ·.: "· 
. ::· Chrysene . . . · ··· ··.~ ~ ... _. . . . · · · 1000 · · J · 140. 
. Di-n~ phthalate. . . .. .. .. : ,. · · .. . -: .. ·1aoo · ..: · ;· '.·:. : : u 170 

.'.· Benzo[b]fluoranthene " · " . · · .':" ". . . .. · ·sso" ·· · ., · J · ... ":" : ": · 140· 

.RL 

1800 
.:9300 
1800 
1800' .. 
.1800 .· 
1800 
1800 
1800. 

. 3600. 
. 1800 . 

1800 . 
'".1800 

1800: 
1800.' . ". 

. \ 

. ···: .. .... 

· : . · Benzo[k]fluoranthene: . ". .: . : : . . .. · " . '. . ". 790 · " J · " " . 200 . 

: ... ,· .. .,·.:· .. _ .. :.:~~~~]~~]~Yfene.· :"·~ .>- ... " ... , .. " '. ..... :·:;;g...... "'::,: .j .. .'-.:': .... ~: .. 
,'" . · . .: . - . :Dibenz(a,h)anthra~ne . . " · .. ... . " · · 1800 · . · >"' . U · · " 130 

. .,'" 1800 : 
. .·1800 

1800 
1800 
·1800 

··.·. 

: 1800 
. : 1800 

· · Benzo[g,h,i]perylene· " · . , .. '. : ·:. · 300 · · J · 130 
Carbazole "·· · ... -: . . 1800 · U · ' , .. · .. 150 

. . bfs(chloroisopropyl) ethe~ .: . . .· . . · " " " .. · 1800 U " 191) 

.· .. St.irr0g' ate· · .,'. " : . . . : . . : . . ... %Rec Acee...+.'" nee L.lmlts 
·~--'--...... ~~~~--~.:.---~·,....~~~--~-~ ....... ~~~~~-_.,._,..~.,.--~~~,......~~-=~...,_~--·----:---:--
Phenok!~' · · 51, · . . .. . 38-102 "· .· .... 

: ." 2-Fluorophenol" · 50 .. · '." 36-.101 · . · 
.. "· ... ·. 2,4,6·Tnbromophenol · ... " "" 66 .. .. . · 27 • 124 · 

. · .. ·, :. · ···. Nitrobenzene-d5 · · · · · · 49 . ..... · · · ·· : 33 - 94 
;- : : "· > .;· 2.Fluorobiphenyl. · "' . ;"';. : · ... ;"' . ,. · · · . . so · : " 38 .104 

:,.· 

·.: 

... . . . . 

:.·. 

·::-- :. 

· :. Terphenyl-d1.4 · ., · :· . · :'. .. .· .. · .. 61 " 40-129 
:.:· ... : ... · .. •. : ·: ·. 

. .. ·. . . . .· : .... · .. ···: 
.... ·. 

.· .. · .. 
. ... 

. . . ..~ . . . . 
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. " .... · 
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I 

I . '''"'*• S.TL·-~ .. .. Eili§iM. 

·.Client Spectra Tech 

Analytical Data 

Job Number: 680-11658-·1 
Sdg Number: SA()C02 

. . 
· · .. Client Sample ID: BSLM000401 

. ·. . . : .... Lab Sample ID; 
· . Client Matrix. 

680-1.1658-7 
Solid. % Moish.lre: · ·. 30.6 . 

Date Sampled: 12/1312005 1238 .. 
Date Received: 12115./2005 0936 · 

8270C Semivolatile Compounds. by Gas Chromatography/Mass Spec_tro!m'try (GC/MS) 
. . . . ·. 

. : · .. ·Method: · ·a21oc ... · ! · Analys~ Batch: 680-32923 
·. ·35508 . · · · Prep Batch: 68Q-32028 
.1.0· .· . . 

·., : · ·.Preparation:· . 
· .: Dilution:· 

Instrument ID:. GCIMS SemlVolatiles -T. 
Lab File-ID: . : t1757.d 

: ... · 
. ·. Date Analyzed: 

. Date Prepared: 
01/04/2cio6 1401 ·. 

.Initial WeighWolume: · · 30.04 g 
Anal WefghWolume: :· . . 1.0· ml 

1212312005 ·0815 · Injection Volume:· · 

... ··. : .Analyte .· : Drywt Corrected: Y · · Result (ug/Kgf · Qualifier : .. MDL·: RL 

1.· 
!' 

=·: -:7;!;c;n;e~Yl)~~r'<::.· <.·. ·' ·:: ··. >...-::·, .. ··:':,: :ig .:· .. : : ... ~ ·· ·. : : .: · :_·.:~g.· · .. 
. 2-Chlorophenol . . . . · · · ' · . 470 · :·. . : __ :. ·uu· ·. · _=-"-·.· : > 39. ·. ·470 

·· 1,3-0ichlorobenzene · .. . '· · · : 470 37. · · · · · 470 . 
· 1,4-Dichlorobenzene .· · : .. · . . ·.: · · · • :. 470. : .. · U · .. · _.:. ... · 32 · · 470.· 

: · . 1,2-Dichlorobenzelie. · · · . . ._ 470 .. . U ., · · :< 33 · 470 · 
· ·. · . : , · : :2-Mettiylphenor . . ,; . : . : 470 . . · · · u . 43 470 · · · · 

N-Nitrosodi-n-propylamlne:. . . : . .: · · · :· · · · · .. · 470 . · ... U -.. . · · , : 40-. 470 
: : ... ~~chloroeth~rie · "_«: :· ' · · . · : . ·,. 470 ·. ·. . U ·. . 29 : 470 

·· . : .... N1trobenzene : ·, .. _- · :- ·, . .··. :·= . .• · 470 .·· U. · : 50 . . 470. . 
·: · ·lsophorone. · · · · ; . · · . 470 U . 32 .:· · : 470. ·: · : · 

· · . 2-Nitrophenol· : . · . · · · · .. ." .. : .- · · . . . ·. · 470 · .. · · .- U : . 29 · · · · 470 · · · 
· ·' . ·2,4-Dimethylphenot ... · . · .· .:· . ·· . · ·· .. ·. · ... · , 470 · · · ·, ·. u 50. 470 
·:, : · Bls(2-chloroethoxy)methane · .· ·· i · · . · ·· ·.: · . 470. · · · · .. . :: t.i · · ·· : · 35 .. . . 470·.. · 

.. '..·, ·2,4-Dlchlo~ciphenol -...._ ·.··. · · ·· · ·470 · · .. · u · · :· · .:".33 > · 410· ._, 
..... : · 1,2,4-Trlchlorobenzene .... ·: . .":°· , . · 470 .·· ·: . · .:· ··: u. _.-.. .30 ·. 470. 

· -.. ·Naphthalene ' ·· · • · · · .·... ·· .. ·: 470· · . · U · .21 ·. · 470 
·· 4-Chloroanilirie ... . , .. . . . . . . . ·. · . 950 · · ·u · 37" . . . . 950 

-. .. _Hexachlorobu~iene: . · .. : . ·: .:· ... •· :· ... · · .· .. :: .: . .":: 470 . ·. · ·· · ·.· u · · 29 470 
. . : 4-Chloro-3-methylphenol : · · · · · · · : . . ,.. : 470 · . · · U ·:. ' . 49 ·. · . .: 470 

... · ·. · 2-Methylnaphtharene· · .. · .. · .· ·· · · ·_. ~70.· . U 35· .470 
: : Hexachlorocydopentacliene . · . .. ·· . . . . . . . 470 · U *· . 120 · 470 ·"·. · · · 

·::: ;2,4,6-Trichlorophenol·.: .. · · ': '. ·. :_. :· .470: . ·· :-u 29 . . . :: . 470 · : . ." 
,. ., : 2,4,5-Trichlorapheriol.- . · . . . . . ·470 · · · . .. · · u ··. 46 · · 470 
· · · · 2-Chloronaphthalene . '· ·· · · . ··. 470 ·: .· .. · · · U · 35 470 · . .--. 

.... .. ·· · 2-Nitroanlllne . · · ·. .· . · ·2400 . ·· u 33 ·2400 
· : ·· · Dirilethyl phthalate ' · · . · · : .' . ··· ~ · · · . · .. · . · . · 470 · : U . · · · . 27. . . 470 : ,._ 

· ·. ·· · ~- ·. Acenaphthylene · · -.. · 470 : . · U · . ·· ·. 24 · .: ·. ·. ·. 470 
·. · · · .. ·: ·: ·. 3-Nitroaniline · · . ·.. . : : 2400 · ' . : u . . 47 · · · · . · 2400 

. ·, 
. · Acenaphthene ·· · · : . : .. 470 u · ·': ·· 27 · 470 

· : · 2,4'Dlnitropheno1· : · .. · .. 2400 .: U · · 240 2400 
.· : · 4-Nitrophenol · · · · · · ·· ·. · · . 2400 · U · 300 2400 

·-;·_:'. ." ..... .-· :. : Dfbe~~ran.. . . ._:. 470. : U ··27. 470 
· · . · · · .. . 2 4-Dinitrotoluene . . · · · ·· · · 470 . · · · . ·:· '. · U · · 27 . 470 

:. · · · °2'.e-oinitrotoluene· .. · · · · · · · :· .470 .: ;U 47 470 
· ... 3 & 4 Methylphenol . ..: · · :;· . • · · ·. ·:.. . . · 470 . :. · U · ·: . · 42 . · 470 
'· : .. Diethyl phthalate. . .... · -.-. '· . . . .·. : ·: 470 ·_-. U . ·· ·, 32 : : .. = 470 

· ·· .·4-Chlorophei:iylphenyfether. ·:.:: 470.. ·· U .. ·._:_· ... · .. ~27: ·:·: .: ·. 470 . 
. '·_:.--. · Auorene ·· · · :.: '· .· · ·: ·· ·.. · · . .. . 470 · · · ~ U 470 

. . ;·. · .. 

.. ·• 

.. ·,. . 

.·:. 

~ .. . •, .: . : ':. . . . . . . . . . . . 
··.. ~ .·. · . . : . ·.· .' .. -: .. _: .': :· .. ·' . : : .' ·~ .: ·:· .•.. : ·: ..... ·. ·. .· '·; . . . .... .·::.. · .. 

:: .. :· ·.:.·· .-.... . ~ .. · ... ·. · .. · .. : ... ~~-
. ... ,·.·. . . ·:· .· · .... · 

.. . 
. · .. \ .=··:·\ .. 

. ·.. . . ~ : . . ... ;. . . . 
, .. : : .•... ·-~ .•... ~ .:. . • . : :-:·: . · .. =; ·. .. ·. . .. ·~ . 

. . .. .. .. • ... -'~--~-~- ... • ... -~~~~;·>.: .. ~· _-. .. : : .. · '1 ....... 

. . ·" . .. . ". · ... :. -~ . . . . :. : . _; ·. \ ". : . . . . ·. . .. 
. .. ... ~ ., :.· ·-=-· : :··.. . . ... : . . :. : . :·. .. ··: . . . . .. . ·. 

. . • .. : ... \. . : .. . ·. .· -~- .. 
·.=:•·· ..... ···.·.: •·. 

,. _: . . ··.·:: ·: .. 
·:· · .... ·· :'· 
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· ~ Client Spectra Tech . 

··Client Sample IP: ' : BSLM000401 

·: Lab Sample ID: . · 
· Client Matrix: 

. 680-11658-7 
:. Solid : · . · : % Moisture: 

. Analytical Data 

Job Number: 680-11658-1 
Sdg Number: SAOC02 

: Date Sampled: 12113/2005 1238 
Date Received: 1211~005 0936 

.,:" .... ·------------------------------------------
. "· ' :. · 821oc·~e~fvolatlle Compound• bY Gas C.hromatography/Mass Spectrometry (GC/MS) 

·". Method: . : : ., 827QC.·;." . ": , : "~ .. A~~lysis Batch: 680-32923 · ··: : Instrument ID: ~CJMS SemM>latiles ". T 
. '.·Preparation:.. 35508 ·: · . : · . . , ·.Prep Batch: '680-32028 ··. · . . · ·Lab File ID: t1757.d 

".Dilution; · . · 1.0 : " · · > Initial WeighWolume: .. · 30.04 g .. 
· Date AnalYzed: :· OH04/2006 1401 · .. . Final WeighWolume: .· 1.0 ml 
. Date frepared: ·. 1212312005 0815 . . lnjec:tlon Volun:ie: . 

.: Analyte . DryVVt Corrected: Y · Result (ug/Kg), " .· .. Qualifier · . MDL RL 
.'. .· :Hexachlorobenzene.. · · " 470 .. : -u. . .470 

· : · ·. Pentachlorophenol · . ". · 
·· · Phenanthrene ·' . "·. 

.. 2400. U" ··, 
. 37·. 
. 120 
·42 

.. '2400' 
. 470 . ·' ·. ·:.:. 470 u 

·: " "- .Anthrace.ne · . . 
: ·. : : 'Di-n..f:?utyl phthalate . .. ·:~g. ·: .· ::: ~ : : .. : .·. 

..... ; . 
. ........ . ·. Fluoranthene · .. . :· :· ... .,·410. " ·" . u 

· < .Pyrene ...... _. . .. . 470 "" . u 
-.. .:· ".:·.Butyl benZyl phthalate .. ·470 .. u,.. 

. · ·, ·, .. " 3 3'-Dichlorobenildine : 
· · " . . " ·; ·· ~~o[a]anthracene : : · · 

950 .. . . .' U· ... 
. 410 : .u.· · 
. '55 J 

~.· 
.· 40 
. 37 

. " .. 29 
. ·: "39 

43" . 45· 

.. •' '470" :"· 
' . :.470. 

'470 
".· 470 

. "·: 470 
950 

. ·470 
" 470 

. " 

•

; .:· "~ ... · •. .' Bis(2-ethylhexyl) phth.alat~.· ..... 
. Chrysene : . . . · . ::: . · .. ·. 470· ··. u 

~ ,.' 55 
: 36 
·.45 
37 

. :':470 .. 
, .· . · "· .- Okf:'l-oc:fyl phU,alate· : · . · ' 
· . ' :, . '. ·Benzo[b}fluoranthene· "· · · · · · .. . 

: ... · ·" ~nio[k]fluoranthene" ·:: ... . ... . 
· · · .... Berizo[a)pyrene · °', .-.. : • · •· 

· .· .'" · lndeno[1,2,3-cdJpyr..ne · .. 
· ~· ... · .. · :· Dibenz(a;h)anthracene : · ": 

· · :. ·. " Benzo[g,h,l]pel)'lene ·: · . · . 
.... ,. .... : · C&rbazole . · · .. · ,,.. 

bis(cl'lloroisoprppyl).ether .. . .. .. 
. " 

••• • 1 ••• 

. . . . Surrogate ... .:. · 
. . · · · · Phenol-els· . . . 

'.: . · · .· .. · · . 2-Fluorophenol · . 

: .. · 

. '·'.. 

. . · · 2,4,6-Tribromophenol . · . . 
.' .. : . ,.·:. ·.· · . Nitrobenzene-cl5 . " - ·. · . . :.: : . 

· .... " . · ·2-Fluorobiphenyl .' . · 
· ·" .': · ·: .: · Terphenyl-cl14 .... :. · 

. ,, 

.:. 

. , . 
. . · .. 

'.' .· .. 
: .... 
.. ·· .... 

. ... . , . ·' .. 
.... 

· ... :: .... 

.. ... d 

.. •, 

. .. 
·:· .. .. 
..· ..... 

.. · .. 470 ..... u 
. .. , :: ':.' ·.:~g . : : ....... · '_:.~ ...... 

... ',·. . -470. :- . . : u " . : 
:" 410." ·. ·. · · "u· :·" :: ·. 

470 .u . " 

. . 52." 
.. 27; 

: ".37 
. 3~ 

' " . ... " " 470. . .. 
. '410 " . 

".·. 470.' ·"" 
. ·:470". 
-: . 470 
". 470 

.. ·:. ·: 410' u ... . ... · 33 .:· . . . 470 
. " 470" "" ·" u . 

... 470 ... u : . 
.:j 

%Rec·· 

.... · .. 54 . 
"· . 53 · .. · 

. . :. "·~. ~~· :·· 
',' " .. " ." 54 

" .. 67'. 

.• ·, 

. · .. · . 
••• • • I ~ 

..·40 
50 

. " '470" . 
470 

· · Ac:ceptanoe Umlts · 
.' 38-.102 . " 

: . 36-101 
. 27-124 . 
. 33-94 . 
'.38-104 

4o-'129 

; ·,,, ·. ~ . : . 
... 

· ... 
= • ... " ............. : .. ··: ... ".· ..... , .:· 

·:· .. .:.·- . ··.· :·. 
. . . . . ~ ... : . . . ··-: :· 

'od :•. • ,: 
. ··: ':: ·. · .. ~.: ' . . . . . . ... ;. .• ·. :'. 

~-- ··:-: .. · .. _::_.· .. '·· 
.. . '•. ...... .. . : . ·.":· 

•

. ·, '":'."::."<" ."";'· ·.;, ... :· ... . " . ':·< ':' . ·. . . .. -·:"". ·: ·.. . . . . . : . ~;~· : .. ·.··. : .. ·. _:: . . ·. ··.:.. . . . . . .·. ... . 

!, .... · '~··:: ;~ ·~'."sTL S~va~~~h:.:. ~: ..... · .... "". ·. :. :: ....... : ... : :.: .... ·:": ·. '".' ·. ·. pa~e 30of107. "\ .· .'._,.."::· .. :· :·.:.: .. , ~ 
·• ·. . . ·. ·~. . . :· ~. .. . .. . . ·' . . .. ·.. . . ::· .. . . ; . . ' . . . .. . •. ·. . ~ 

• • .• ' • •• • • •• : .. • .:~. ', ·• • • • .:.: -.: : • ,I "•. ,' • " '~ : ~· • • ; ' ' • • • • .. : 

,': ... : ( ·" ... ·· ........ : ·. ~'.· : ... :·''.: · .. ·=·~ ... : ,·,.· ... '• ·:··· .···.... .. .. ...... ·::. ·i·. · .. 
... . . . ·: : . . . . ·. ·.. .. . . . .. \ ·' . . . . . . ·. . . ~ ... ·~: . . . . . ... 

_. . .. . .. . ,\ . . . . . . . ~.. . . . " . . : . . . . : . . .. 

:· ......... . . · .. · . · ... · 
',• · .. : . 

· .. ·. ·: ~ .... 

.· ": .... ·. 
"' ·: 

... ·.:· .... 

.' .. · '•'. 

" .···. 
.. · .... :·· .:···:. ·: ·. 
. . '· " ·.': 

: .. ' ... · .. ~ .. : :· .·. " 

'.• 

:·····.., 

.. , . ..... 

'_; .: ...... · 
. . . . ! . . . . . . .,· .. 

. . • :· · .. : .•• '• ... . ·!· ': • . . ·... . . ·. : ........ 
··# ... ·:,....... .-: ..... :". ·~.· ... :~.': .. :-.~:·::'.......... :~ .. -: ... ~ ... • :-~-:: .. · .. ·'· ......... : 

.. .. . . 
.. . \,.:= "':· !. ~~ ." ": , . ·( ... ·:, . ~ .. "· " ': :· ....... · .. ·. 
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.. 

Analytical Data 

.. . Client: Spectra Tech·. Job Number: ·sao-11658-1 . 
Sdg Number: SAOC02 

I 

r 

Client Sample ID: BSLM000301 

Lab Sample ID: 
· · , . Client Matrix: 

680-11658-8 
Solid : % Moisture: 46.o 

.Date Sampled: 12/1312005 1_246 · 
'Date Received: 12/1512005 0936 

· . 8270C .Semlvoiatile Compounds by Gas Chromatography/Mass Spectrometry (GCNIS) : 

· 8270C : ~- · .- -..' '. 'Analysis Batch: 680-32923 .. Instrument ID: . GCIMS $em1Volatiles-T ·Method: 
·. ·:.~550~ ... ·. .···: . ::_ .. Prep· Batch: 680-3~928 .·. .. . ·:Lab File ID: t1758.d~. . ... 

1.0 : Initial WeighWolume:- · ·30.02 g 
01/04/2006 1427: .. . Fin81 WeighWolume: · · 1.0 ml 

· : Preparation: 
; .· Di!utiori: · . 

· . ·Date Analyzecl: 
. Date Prepared:-_ 12123/2005 0815 · . .. . . Injection Volume: -. ... 

. " 
. '· . " Analyte Dr)tW! corrected: Y ·Result (ug/Kg) Qualifier. : MDL. : RL .. 
·· ~- .. ·:'::Phenol. . ._ . . .. · : ... : · · 610 .. U : · 56. : 610 

Bis(2-chloroethyl)ether -: " .. . :. ':: '. · .. · .. . 610 : · '. U ·'. · -.·: 52 · : 610' 
· . · . 2-Chlorc>phenol . · · " · . . . 61 O U _: 50 . . . 61 O . · 

1,3-Dlcfilorobenzene · · . 610.: .. · ·u :, . 48- .610· . 
· ... · 1,,4-Dichlorobenzene .~ ·· · .. :-~" .. . 610 . · · U. · : . 41 · · . . . 610. .' 

. :.·· 1.2-Dlchrorobenzerie.: ·· · ·· .. : . . . · ... ·e10 : ···u 43. · ·: ·e10 ·. 
'. · -·:· 2-Methylphenol· ·. . 610 ·U " . 56 · . · . 610. 

··_· .·.··~· N-Nitrosod~propylamine ~-·· .· · . ·: .. 610 . u. .-'·52. ": 610·.· 
· · ·Hexachlorciethane · .. •· ·. · . ·--: 610 " " U · 37 . 610 

.·. Nitrobenzene .. '· . ,. . .... · .. -.· 610_'. . ' ... U : .. 65 .· 610. 
. · · · lsophorone . . · . . .. " " . . · 610 : . · U .. .. · 41 · · "610 

•

. ": "2-Nitrophenol '.'-... ·: . ·" ." · · :.:.: .. " .. · 610 u. · .. ~-. ~-37. 610:·.-. 
·"· 2,4-Dimethylphenol · ,-.._ · . ·-' ..... :_. ·.- 610_· ... " .. :·u : es·..... 610· 
... ":·" Bis(2-chloroethoxy)meth.ane "· ... '" ... · '· · : ·610". ·· · ... U .. ._ .... 44. 610· :.;._ · 

· ... "2,4-Dlchlorophenol' ::.·: :.·_. .. _ .. -.·: ... ·.: ·:· -:·srn. · .. _u-., ._.- ::."43: ,· ·1310 .. >.··.· ... 
·" 1,2,4-Trichlorobenzene-. :·: ..... ._: . ·'.:.< .... _ .. 610-. ..... ,_ .. u. '· ·:39 610,. .. 

.-Naphtha!Eine .· " · · .. ": : · '· : · · 610 : · U .. · 35 .. 610 
.:4-chlorcanmne . ~ · ·. · · · ·· · ~ .'·.:. · : . :·. -~-· .1200. , U · ..... - 48 1200 

:.· ·:. Hexachiorobutadiene" . ·· :·" · · · : · .. · · · : .610 . u:. · :- . -. "37 610 
·" · : · · · 4-ehloro-3-fnethylphenol.. . · · · .· 610 ·u · . · .. 63 . · 610 · 
. ·. · ... .. 2-Methylnaphth11lene . · · · . · . .. , . . · . '. · 610 . ·. · : U · · . · .. · 44 610 

·: Hexachlorocyclopentacllene · '. .. " · . · : · 610 · .. U * . .150 . ". · 610. 
. . .. : .. : 2.4.6-Trichlorophenol , ... -. ... : . .':.: ": '_ .. : ·: · '.· ._, : ";· .:_"· 610 · .. , . ·u · · : . 37 ": . : · · 610 · ' · · .. .. . 
. .. . ·.· .· · ·2.4,5-TrichJorophenol · .. :. · ·· · . :· · ·.. · · . · .... ,-·. · .610 ···.u .59 " · = ·: .. 610. · ~. · : · · 
···.·. · :_ .. .;_:_ · ·.··. 2-Chloronaphth&lene .. : . · · · · ; .· : · 610 : .. U .44: · _: : 610 
· · · ~ ':. 2-Nttroaniline · ·. · _: · · · · .. ·. · .. : . . ' :_ .' 3100 u: . ·43: · · 3100 
:" .... ·:· .. . : Dimethylphthalate :. :-._-..:. :-_ ..... ·. ·:·· ... ~ "· '610.. u·:· 35 -.610. · · .·:. " · 
. · . ' ::Acenaphthylene :· . .' .. : . ·"'. ·. · · ·. '. . : · 610 U · 31 ·: 610 · 
.... ·· · 3-Nitroaniline . · . ·,· .. : .. · . · .. · · · · 3:100 .. " .. u. · 61: . ·3100 · -. , 

. ·. · .. 

.. ·Acenaphthene: : .. : : . 610 U .35 .: 610 
;_ · . ._ .: . 2,4-Dinitrophenol . . .. . · · .. 3100 . · U . 310. ·3100 · 
.. •· · .. 4-Nitrophenol . . . · · " >" . ·· 3100. u · 390 · . 3100 
-~-- <· ·. " Dibenzofuran '. · · · · .. ·· · .. 610 · . ·u '35 610 ... 
..: .-..-.. ·: -..' ... 2,4-Dinitrotoluene" · ·~ . "5·10 u .· -.". -_. ' : 35 · 610 .: " 
': :-:. ". ·.. 2,6-Dinitrotoluene --: " .. · .' " : .· .: · · :-: 610 .. · . 'U . · 61 . 610. : " .. 
.... · ', :· 3&4.Methylphenol .. ' .... _ _. ... ·: ·. ·, .. ,. :·: · ... 610 ·u. .·· ·..' 54. : 610 "-.: 
:: . ._· ..... .-> ''.Diethyl phthalate · '. '. · .. .. : ... -_ ... ·-"~.: 610 · -. ' .. .; ·U . · " ...41 · · 6:10:. 

:. 

.. : ·. ~::~he~ylph~~--ethe_~-.: '." ... ·:_:._ " ... _:.__·.:_:. _-.._-_:~~ ·'.-. ·:._.:: ·"·~ >. :·. · -".;·:_·!~"'_ .-~-·. -..·=~~"- .. : ,_.· . · .. :'.· <1 : ...... 
-.": '"·:: : '4-Nitroanilin~ · .. : ; , . , · .: . 3100 .. -. : . , " .. U: . " . · · :_. .. 31. ' -. -; . · ·" 3100 :-. 

.'•4,6-Dlnltro-2-methylphenol· ··. ·,. ,., .. · .. ':.··,, .. 3100· :.': :: ... v:·· -.·: ..... '.370' .:.· . ' •. 3100: . :,·. " ..... : .. 

~<:~.; : ~:~::·.···.: .-.-~•· ;) ···;;~ •· ..••• _P:~:. 31 °!107~ •. ,. ~.: ; •...•. ···• ~~.; ..•. •·•··••·· '. •···••• :;g •• i ..•.. • .. · _ .......... ·~···· ::.·····. 
• •• ·, • • • • •• •. • • .·, ~· • • = : • .> •: .~:' ·-· • • • ,• • .·. ·. '.' .:.~~· • : .: .• • • r. '• • .•. •' ••·. • • •: :; • i • •' 

:~.:· '-_".-::'. ·:·: <'" . " .. '_":, :;· :,_-:_ '. •.'::', .. .'· .... ·'·' '"-,:·' .>c· -.'.::. :; .'.. :;·,. . . .. /.' ·::/._. .:~ : .. : .:_:·,::- .:· .'.. ·. > ": . " '_' " ... _. ::>:'_-,:·; '._:<<·>._-.·_ .. .-: 
.... :: .. '.·· . -------...... --· ............ _ .............. ....._...;..;....;......;..;.. __ ,.;._. __ ~·_..-..;..·_· _..;.___:.:...:.....:::__: _ _:__:_:_...:.....:__.___: _ __....---..:..;~ .... ' .. ' ·,,:.. ' 
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I 

Client Spectra Tee~· 

Client Sample ID: 
·.· 

. Lab Sample ID: 
. • : : Client Matrix: . · . 

· · BSLM000301. . 

. 680-116$8-8. 
Solid ·. · .. % Moisture: 46.0 

· Analytical Data 

J.ob Number: 680-11658-1 
. Sdg Number: SAOC02 

. . Date Sampled: 1211312005 1246 
· Date Received: 1211512005 0936· 

8270C Semlvolatlle Compounds by Gas Chromatography/Mass ~pectrometry (GCJMS) 
. . . . ·. . . . . . . . . . 

·· Method: · · ·. 1 · 8270C · · . . . · :. · · ,6.naJ).sis Batch': sao-32923 . · , . _ lnstn&ment ID: · . GCiMs SemlVolatiles - T . . · ... ·:. 

. . .Preparation: :· . : :35508 ·.··· . :Prep Batch: 6~0-32Q28.". · .. ·:. 'Lab Rle ID:.. · t1758.d. · .· : , . 
. : Diiution: 1.0 · · . · :· Initial WeighWoJume: · . . 30.02 g 
: . Date Analyzed:· .. 01/04/2006.1427 ·FlnalWelghWolume:. · ·1.0 mL · 

.·'-.. 
... 

. .. · · ·: Date Prepared: : _1212312005 0815 . . . . . '· . .Injection Volume: · 

: :: Arialyte "DryWt Corrected: Y Result (ug/Kg)° Qualifier·.• ··.MDL· RL 

·, : · .. : Hexachlorobenzene -. ·. : ., ... · '< ..... 610 ... '.·: .. -..- ... ···.·:· Uu·· .. ·.·.·. 
· : .. : .. : ': 'Pentachlorophenol · · -.·· . · : · 31 oo · 

··· Phenanthrene · · . ·.. · '· ·· 510: ... , .LJ . .. 
· · Anthracene ·· · · · '.. ·.· · . · ' 61-0: U · ·. 

·: .·. Di-n-butyl_phtha.Jate·:· .. :_. ":. . .:.':·· · : · .. 610 .•.. ~. ·U 
: :·_:.> .. Flu~ra. nthene: · ... ·. ·°' · ·· .,-_, 610· U ·· · 

. . . . Pyrene . . . . . . . .": 610 · .. . >u · 
· - :· · .. ·'Butyl berizylphthalate · •.. ... ·. ·· . . 610 U .. 

· ' ' · 3,3'-Dichlorobenz!dine .i · . . . ·.. .. -. · 1200. · .. · U · .. :· 
· · · Berizo[a]anth~cene · . -::-.. . · · · . . . . · ·a10 . · · _ . , .. U 
· · '· · · _Bis(2-ethylhexyl) p~~alate-: · · · · · · : , · · · : 610. U .: '. 
.:, ._. ·· .. Chrysene ... ·'·· ·_.. ·_ ·•:.· . · 610 ·. ·. u 

-Di-n-octyl phthalate·. : ._:' . .-.. · " .. · ·,··.: · · ·: · .. : .. '.· < 610 . U:: · 
· Benzo[b)fluo~nthene ... · ·:' ·• : .. '. . ' ·· .· · .. . · <' 610 · -, · U ·, 
BenzoJk]fluoranthene ..... :.·· ··.-:· .... : · · .. · :·. »· .. ' .. > 610:": · · ·, U .·. 
Benzo[a]pyrene· ·. · : : .- ·· .-·. · ·· · . ·a10 · · ·.· .·· . . : ·u ...... :• .. 

. . lndeo(>[1,2,3".Cl(l]pyr.ene .. "· ... , ·. . . · :e10 U 
· \ . : ·· Dlbenz(a,h)8nthracenet ·: ... · .... , · .- . .' 610. _. . . : · :. U ·:· .-
. : ·. . Benzo[g,h,i]perylene .. : , .. .. ... · · · . . · · · .... 61 O · : · · U . . . · 

·. · · ·' · · Garbazole :: .- · ·· · · · . . . . .519 . · ·. · ' U · .... 
·>· . . bls(chlOrcisopropyl) ether · M. •• • • 010 · U .. ·... : ·. ·.· . . : . . . . . . . : . . . . . 

I
: .... 

i : :. 

. 48 610. . .. 
.. 150. . ··. 3100: ... 
..54 .. '-610. . . : 
. 43 · .. ·.. ..'6~0 

., · · · 52 : ·• 610.:.. -.: 
: 48 610 .... · 

37. . •. · 610.·.· ..•.. 
50 . ·610 , .. 

. . . .. 56 ._ ... 1200 
57 . . . '610. 

.. . .70. · ... 610· 
. 46 ' . 610 · .. 
. 57: . ; ··. . .. 610 .. . . : .. 

... · 48 . . : - . . : 610·. . . ... .. ·. 

·:-.· .:-:-. '.· :~ .·--: > ·.> 610. ... . . . 610 .~ ·. : . : .. . 
··4s . . . ·: 610 .:. · · : ... ": 

. : . 44 ': . ,: .. . 610 
..... 43 . 610 
·.·. 52 .·· 610 ..... · 

65 .. 610 ,. ., . 

'. ·.··:· : ·. · :~. :· Suri'ogate· ·:: ... . :· ·· > · ·· · ·'.:··:.: · :.·: ·. · .. %Rec': . . Acceptance UmitS ·: · 
.. . · ··"·. .:<. Phenol-d5. ·· . . ., · - ......... -... -.5-8-..,...-.....,..-..,._.,..,... _ _,_,....,_ ____ .-........ -. 38~-""'1~0~2--,,..-----:--.. · 

· .: .. ··.·· .2-Fluorophenol .- . . . : ·· ·.: 57 ._.. ·36-101.: 
.... 

·::: ·· .2,~.6-Tribromophcnol .. :·-. ~ ;._ ··: · ··. · · :.:~9 · ·· . ·.27-124 ·. 
·' · · .· :·.··: ': Nitrobenzene-d5 :· > · ··· · . · · . ,. ·. · . · · 55. · . . · · · 33 - 94 · 

. · ·, .· : ·", 2-Fluoroblphenyl : · .. · . .- · · · . ·. :. . : · ·. : " 53 . ·.·: . . . : 38-104: 
': .. · ::· .. ; .. '. .; -.i:erphenyl~1.4 . .... · · . . ·'..: 67. ·. ·· :.· '· · 40-12~ . 
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:, ...... _.·, .. · ·>::_:=_· ... ·_'.::s~sa~ .. :·n~a~ '·· "_ .... ··· .. ,: .. ·'" ·.:. ' .(_.·_.:·::,=· .... :· .. : .__,; .. :· · .·: ·.p; age·: .3·' .2 :o_.f·· 107. · ... · .... · · ·· "_ · ·· O' .. :·,. . . . . : ·:: 

'• . ,.· 1:·. ·. .' .··· :-· .· ·. '-:· .. ·, .. .. .•·. 
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· ijfiiii§I 
A* ii MM STL® 

Ciient Spectra Tech 

AnalytICal Data 

Job Number: 680-11658-1. · 
. Sdg Number: SAOC02 

· : Cllent Sample .ID:. BSLM001001 

Lab Sample ID:., 
. · Client Matrix: 

.. 680~.11658-9 " 
·Solid % Moisture: · 32.6 

.. Date Sampled: 12/13/2005 1315 
Date Receiwd: 12/1512005 0936· · 

8270C Semlvolatile Con:ipou~ds by Gas Chromatography/Mass Spectrom!lltry (GCIMS) · . . ... 

. . 8270C·· ··>·· < :·; "·A.naiysis.Batch;:sea-32923 " . ·: instrumentlD: · GCJuS SemiVolatiles-T " · ·'.· Method: 
Preparation: 
Dilution: 

. Date Analyzed:· 
"· Date Prepared: 

3550B· . . . . Prep Batch: 680-32028 . :Lab File ID: " t1759.d · 
1 :0 " · · Initial WelghWoliJme: · · · 3c);05 · g · · . 
01/04/2006 1452 . ":." Final WeighWolume: . . 1.0. ml. " · 
1212312005· 0815 ".. . , . · · · .lnjectrQn Volume:" · · · · .. . - ., 

· .. Analyte · DryWt Co.rrected: Y · R~sult (ugtKg) · Qualifier . . MDL · . RL:. · · · 

_ .. Phenol.· ......... ·,.· ........ ··490.· .... : ... u... 44. · .... 490· 
_ · .. · · Bis(2-chloroethyQether · .. : ·· ... _ . · :. · .. <" ·: · .·._·_ .. -: _;:· ',··:

4
4
9
9
0
0. .. . · "" · "U· ·: · :'-.': 41· " .: . : ..... "·· 49o 

-. · . · . · : .. 2-Chlorophenol .: · · . . ,... . .· · : U · . - .40 · · · .490 . 
· ·. ··· .. 1,3-Dichloroberizene " .. · ":, · .. "490 U :. . . 38 ·:· :, ·. : : . 490. · 

-' · · 1,4-Dichlorobenzene· . . ; ..... · .: , · · , '.' .". ~ ' 490 . . ·. · .. ·. :: .. ·: uu . " = .. 33 · · · · 490 
. · .... · . ·: . 1,2-Dichlorobenzene.... · · . "·: . · ·i " . : 490 : .34 " .490 

::.. · · 2-Methylphenol . · · · · .. . 490 .··. · .. · ·. ·.· . .:·_ .. uu 44 .. __ ·490_ · 
I .N-Nitrosodi-n-propylamine." · ;. · 490 41 · · · 490, · . 

I

I .. · Hexachloroethane . . . .. . ... ... .. .. · · . .490 . u .. 30 ... · 490 ... · · ". · ·· · · 

1 . " . Nitrobenzene · .. · · · ·. ··. · "· 490 . . U · · · 52 · · : 490 ·. ·. . . 

• 

. '.· :'. lsophcirbne. '. .. :. · . .. . . : 490 · · U . ...33 · ' · . ·490< 
..... 2-Nitrophenol " · · " 490' · .· U " ·. · 30· · 490.. . 
· ·. "2,4-:0imethylphenol · .. ·.. ,. ... "·:. 490 · · "·.:. . U ..... · · · 52 .. : .. :. .. 490: · .. 
'.,.' .-.·Bis(2-chl~roethoxy)meihane '.~ ·:. ·. .. . . · 490· .. :_.:. U · .". '. 36 : .··· ". ·" 490. " ·" .. :". 

:- ''. .·· .. 

· · :. ··2,4-Dlchlorophenol · · "490 · .. · U ·. · · 34 .: .. '. · 490 · ·." 
·: ... · .. 1,2;4-trichlorobenzene,. "· > .. ·< .. :. · '" :· 490· : · u .. ·.· :31 .·. "490~ ·.": ,·:· .. · .. ._ :.'.· .... 

Naphthalene . .. . . · · . : . · : . . 490 .u· 28 .. . 490 . · 
.. · 4-Chloroanlll.ne ·: · · _ . . . . . .. · · ';. 980 . ·" U · .. 38 ·. · 980 ." · · .. '.' · ·.. .: · .. · 

Hexachlotobutadiene · ·" . .. .. · · ' "- · : .. 490 . "" u.·.· .. ..... . ·.. 30 · · . · 490 ... 
: . · ~hloro-3-methylphenci1 ·. · · ~.. · · : . . '" 490 ·, · · u · . · · " ·. · 50 · .. · · 490 ,, · .. 

· .: . 2-Methylnaphthalene · .: ·:" · · · 490 · U · · . 36 " .. ',:. ::g ... " 
.. .· ." ... Hexachlorocyc_lopentadiene ."··:.· :_ · .. 490 . .. ...uu .. ·.::.·:,· .· 120_ : .. · . . . 

· . .. :· 2,4,6-Trichlorophenol '..- '. .. · >-, .. 490 · · . • .. · ..... · '30 " · · ._· . · .···"· 4
4
90
90

. . · ·.,-: .· .. o:_ .. 
.. 2,4,5-Trichl6rophenol · · . · 490. · · · ·· U '· . 47 

· · 2-Chioronaphthalene ':: " · · ·' · 490 " .. "· . " .. .'lJ · · · .. · · 36 ._ .... 490 . .. .. · .. 
· 2-Nftroaniline :: · · .... · · . · ' 2500 : . ,. · U '.: ·:.: 34 .. · · 2500 • : " . " ·. 

· :'_ ·.-: "Dimethyl phthalate· .. .. · : .. · , 490 " ·; . '. · : .. u . ·. 2s · .. - .. .. 490 .. .. .. · ·: 
,-· · <: Acenaphthylene · , · ... 490 · · . · .. : U · · : . 25 ' 490 · · · · 

. . . . . . . 49 . " 2500 . . . " . · >.!:::;~~~e "· · ·:.. ·" · "·:~~~ " · <'.: ~-. · 28 . "400 ·. · : .: " 
".: · 2,4-0initrophenol .. · · ... 2500 · . . . U " . 250" · 25,00 

4-Nitrophenol .· . · · .... .. 2500.. .. ·; · .. u ..... ''310 · ·.. . · · 2500 
" · " Dibenzofuran " · · · · 490 U · · " . · 28 .. 490 ·; 

... · 2,4-0inltrotoluene.: '"·· · · .. ·: .: . ........ ,· .:. "" .490 · " .. u· '. .:.- ... :- 28 ... " ·: 490 
.- ·,., - 2,6-0initrotoluene·" · . ·· · .. 490· ·U· " .. .-.· .49 _ · "· 490 .. : : . 

:·. · ~: : .. 3 & 4 Methylpheneil · .. •· : :" . .' .· · :.:: · .. · ". ·490· · .. U · ·. 43 . . .... : ' . .. 490. . · · · 
· "'. '. . ·.: Diethyl phthalale . "· · : .. ·: . " · · .. .. . · .490 .: :. : · .U ... · 33 · :.: .. 490 .," · : · : · 

·.I • 

. . . ~ . . 

.·: .· 

.. . ...... 4 . ..ChloroPhenyl phenyl ether . '. : "' >· :" .. ' " . .. '. 490 " . ... .': . · U " .. · '. . 28 · " .. ". 490 · ..... : ... "· 
. .Fluorene " · ·" .,: ·:. · " " : ·: " .: 490 " U : · " ... :'. 33· · "·. · : .490. · · · ... :'.:"" ""· 

~- ·. 

... ·· ... ·.:. 

. · ... · .. ~. ·'," .. ' .. 
· ...... ·: . . _..:. 

.. ..· : .... : .... 

. : . ·. ~·. . .· . . 

· .. ·. ·: . .. 
. · ·'" .. :?-: ·: 

. : .. ·: .: .. 
·':· .. . ~.. .. . ' . . . . · .. ~ .. : .:< .. 

. . : .. ·.~ ... · .. ·: .. - .~- ~:.'· ·. : . ... ~ .. 
. . . ... . . .~ .:·,·,· ...... ... '.\: . ·:: . ·. :·: . . : . ., . . ;.:~··. > .. :·: .. : .~·.· <-.·~-::::~- · .... ~ .... " ... ~ -:· .:.··· ... .-

... ·.·. · .. · 

··::: . . . : " . 

. ......... . 



· · Client Spectra.Tech . 

Analytical Data 

Job Number: 680-11658-1 
Sdg Number: SAOC02 

. ·: . . Client Sample JD: 

Lab Sample ID: 
· Client Matrix: 

· ..... 

. , BSLM001001 

680-11658-9 .. 
·soric1 

··. Date Sampled: 1211312005 1315 
%MoiSture: 32.6 . . Date Received: 12115/2005 0936 

. Method: 

.' 8270C Semlvolatlle .COiitpounds by Gas Chromatography/Mass Spectrometry ·(~/MS} 

. 8270C. . . · .An~lis~· Batch: 6~0-3292S··: :- . . ...lnstrumerit I~ . ~ SemiVolatiles - T . 
Preparation: . 
DDution: 

.. 35508 : Prep Batch: 680:.32028 . · . Lab File ID: : .t1.759.d 
· 1.0 . : · · Initial WelghWolume: · 30.06 g 

· . . Date Analyzed: : 01/04/2006 1452 . ·.Final WelghWolume::. . 1.0 .mL 
· Date Prepared: · · 1212312005· 0815 · · · ·.. Jnjectlon Volume: 

.. Analyte·· · Dry\Nt Corrected: Y · Result (ug/Kg) QuaUfjer · MDL ·. · RL 
· .:. · .... · :· . 490 . · u: .. · · · 38 · 490 ... 

· · ... ·· -.·2500· · -.. : · -. .:u·,.. ·.120:. 2soo-. · · 
.... , . · .. :490 . · · LI.·. . ·43 ._·490 ... -."..: 

.. 490. . . . .: u .. : : ... :_. · .. ~· .. · 4341 . .. 490 
. .. 490 -. . ·-.u . . "· · · ·490 . 

.... 490· · u·. : 38 » 490 .. ._ 
490 .. . . ·:u 30 490 · . 

. . 490 .·:. . . ·.U 40. . ... ·490 
· eso·.... . · u . . · 44 ·-. .. · 980. · . . :~o. . .··. ·~ .··:.' .· · .. ._ . ::·... ._ :· :: 
: · 490 · u· .· · . : · 37 . . 490 .. 

. Hexachlorobenzene : 
· · .: . . •. :· -.: : Pen~chlorophenol · :·: :: · ·. · ·.. · ··· 

' · · Phenanthrene · . · · 
! · · · · .. · · .: · Anthracene . .. · ·· · 
I.· ... ·· · · :· · · · • ' Di-n-butylphthalate · ... : · . ·· 

·. ,· · ... · ..... ·: · Fluor.anthene · . · · ·. · · · :· · ·· 
· " : ·· .'-: Pyrene · · . . . . · · ... 

_.. ' · · Butyl benzyl phthalate · · · ·: · '·: · · ·. 
· .. -: · .·' ·,._ 3,3'-Dichlorobenzidine · · .- : ' ·' · 
··· · : ". · Benzo[a]anthracene » ·;. · ·. · · · · 

, ·: : Bi~(2-ethylhexyl) phthal~te < ·. , ·: · _ ·. · · ·, 
.... · · Chrysene · ·· .... · ·' ·.-
. ~ · · Di-n-o°ctyl phthalate · :' · . '. : · · 
· · : .·. . , Benzolb]fluoranth8ne ·. · . '.' : 

· · · .· : Benzo[k]fluoramhene . : : ·. .. .. : .-_ · . 
· · · · .. Benzo[a]pyrene·. :":- · ".: .··:._.: .... : ·.:· · ·.· 

'. . : .. : 490 . . '. . ..u .: . .. . :45· :. < .. 490. . . . . 

. :g ~'..' ·~ ;.·: .· ">·-.·;:·:.<· .· ::g-. ,·_ ·: .. 
· ·: · 1ndeno[1,2,3-cq]pyrene . · ·. · · · : ·· · · ·. · · 

: 4lK> . U. ·:· . . . 28 .. :' .. · 490 : : · 

. . Olbenz(a,h)antliracene .,· ·. · · · 
. . . . 490 . .. u. .. ·_-..... 38 ..... .-490 ... 

:490. . · . ·u.· · ·. · 36 -,.·.-. .. 490 . "· .· 
·· · ·. · · . : . · '. Benzo[g,h, l]perylene· · . . ·· : . · .. . ::·:·. ,490". :· ..... u . . 34.. . : . ".490· .. 

. . . .. · -490. . : : u :41 490. 
:.490 .·. u· ·' ·· 52 · 490 :. · . 

•· · · · · " · · Carbazole 
.. . · ._- : '. · ,- . ·. bis(chloroiSopropyQ ether. · · : · 

.·, . 

. . - ·.. .. . . . . ... 
-.· .. · ... "·Surrogate. . . .. . ·· _. .. ·' %Ree·.· :· ·:.. ______ ._.__...,.__.__ . .. · · , .. Acceptance Umits -

. ·. ·Phenokl5 · · · . · · .- .-.. :: . · ... 46 · -~~38-102 ·'· 
-: · · : 2-Ftu0rophenol · · · . . . . , · · 43· · 

· .. · 2,4,e-Tribromophenor :: . . ,, · . : ·.. . · , '. · ·. G1 
· · · . ··: Nitrobenzene-d5 . :·· .: · ~. · =: : . :._ = ~.--· ·. ·· .... ·~: ..... 42: 
·· · . . . . , 2-Fluoroblphenyl · · · .. : · · : . ".. 45 

. . Terphemyl-ct14 · · · · · ·. ·•· · 61 . 
. ·,, . . . . ... 

·· ... · 
: .. ·. ,: .. ·: . 

.. ·'· 

. ~ .. : . : . ~· 1 : . ·. . . · ... 
. ·:···. 

:, ·•.·· '• ':, ·. ·. __ .,_ .·.·. :.: : 

·: .. 

.. ·· ... .. :, .. ·· ··. ·.: ·' 

~ . .: . ·'.- ....... ·:' ... " ·. . . .. 
. .... ·. ·:.· ...... 

· ..... ··.'. 
. . : . . . ~ . .. . . .· 

. . ~. . · .. :'. ·" ... . . . .. 
. ··:· · .. . . '· ... . ~ . . . .. . . 

. . · ·. :. ·· .. 

'.". ~. 

. . . . . . . 

· .. ·.·· 
.=.·. 

: ...... 

. ' 

.. 36-101.. . 
27-124 ': 

: 33".'94 .· .. 
38-104. 

: 40,".' 129 

. . 
. .·. . ... 

. ' .. · ... , ... . . ~.. .. . . . : . '. . . . . . . . .. . . . . .. .. ~ . . : .. ~ . : .. 

: .......... · .. ·~.·.:.:·.;_.·.>:.s··T:-.L._·Sa._.·.va·._·.·n .. n::a·.~-.··.: ... :::_· ..• ·: ... :-.;:_·.:::.: .. _··-_·;·:,·_-r·.: .. :.>.· .. ·.· .... ···.:·:·.·.· ... :.. . .· : .. . ".: .... ".'. ·:~-_. <.. :-· ·. .. ·. »: ... 

' ... ··;. :Y··: ...... 

" . ·... II . . . ,· ·< -::'< ·. 'p~ge: ~4:_~,f.1 .. 07. :»:·'. .:. :<·: .'.:.::: .. ··.·,·: :: .. . . :. : , .. 
. : "· . ;. . · .. · ·:.- ,_. . . '·. . ·.. ·.. : .. ; ..... •. . : . . .. . . . . ·:· . - . 

... · ~ .·: 

.' ~ . ~ .. 

:· ··:. 

·: ... ·: 

·: .:.: 
..·'. · .. 

. ·~. . . . 

'· :.·.-. '· 

: . ; .. ·~· .. 

'• .. 

. :·.· 

.... 

• • I • 

...... . 

~· :, :.:~.:' /•, : -.·· ', :·' • ·:• •' ,l .. ~. • :·, '•,• ,• : ,'..::• :.~ .. - :,. ·.. ,· •,.'I::' .... : 
-.l •• 

.: .. :• . : ··· .. : . · .. ·.:·:. ;. ·:·: . - . ., .. ' .... .. . . ..... . . . "·. . ;':. ·. '".;. .. ': .: :.: ·: ·... . ... ·. . . . ,:· . ..... . 
. ·:·: ·. ·: . ·,. · .. ·. . ··.. .. . . ... . . ·::';' ... .. : ... :·"'·:-' ·.. ' . : ' .. :_. . .......... , .. · ....... :'·: .' .... · . - '·. . : : -~ :-.- · .• : . : ·.: ... •.· : _::. '. .· . . . 

•• .• : • ·•• .:. • • ··:.. : •• -: •• : •• •• • ·• •• :, • ·:· •• f • 

., ' ' ... •' M ,' ·~ ,. o • ,: .. " ' 

....................... .....,....,,,....,.,,_ ____ ...,._....;_.,;···..,·: .... · .:._·._. --· _ .. ___ .. _ .. ..;;,·'·...;' ;....;,...;:._.._:_ .. _'.,;...· ..;.:". _._:_.:....:..:;___;__:_.:..;: .. ::-:._.:."·-·:·_:··_.....·~··.~··:.::.· ....: .. ~:;_· .;___;:__:_~~'::.:···.· :_ .... 
···- ----· .. :1---· 



... 

.·Client Spectra Tech · 

Client Sample ID: 

Lab Sample ID: 
Client Matrix: · · · 

BSLM000801 . 

680-11658-10 
Solid · .. : · ·% Moisture: 52.7 

.. ·, 

· Analytical Data 

. Job Number: 680-11658-1 
Sdg Number: SAOC02 

Date Sampled: 12/1~·1340. 
·Date Received: 12/1~ 0936·. 

· . 8270C Semivolatlle C!)inpounds by_Gas Chromatography/Mass Spectrometry (GCIMS)·-_._ · · 

: · Method: . : .:: . 827oC. ' .· · ·.' · . . . . . ·Analysis Batch~ 680-32997 · .· . · ;~strumen~ ID:· . : . GC/M~f$emi\lol~tilea - T ..... 

· · · Preparation: · . 35508 · · .:.Prep Batch: 680-32028 ·. · . ·Lab File 10: · t1.790.d · · · 
Dilution: ·.1.0 . ~nitialWeighWolume: . · 30.08. g 

···.· 
·.Date Analyzed:· . 01~05/2006·1136 Flnal WelghWolu11'1'.9: 1.0 . mL ·· ·· 
·Date Prepared:· . · 1212312005 0815 · lr')j9ction Volume: · ..... 

·:, _ :· ·_; Analyte .. · · ·· ., ..... DryWt Corrected: Y ·. Result (ug/Kg). QuaHfier . MDL . RL 

· · .. · ... :~!1o~~thy1)8ther .; .. : .··· .. · .. >. ·· · :.:·· .. : .. · ~g~ .: '·: '.... · ... ~ .··~ .. :.: .··-: :: : · · · : : ~~· ... ·· > . 
· ... . 2-Chlorophenol · · . · · ·.. 100 ··, . : , u ·57 . : : 700 

. 1,3-Dichlorobenzene · .. : · : · .:. · ·· . 700 · ' · ··u ·· · · . 55 · · · · :700 
· ·. · .' · : 1,4-Dichlorobenzene .- :. . · .:·: . · :· · ·100 U . · /. · · · · : 46 · · 700 
. ·: , · 1 2-Dichlorobenzene · ' · · · · . . . ·. 700 · ·• . , U · 48 .. · · 700 

.. : · : " . : . 2~ethy.lphenot · · · . ;,. . 700 · U · 63 ·.700 
· · ·· · N-Nitrosodi-n-propylamine ·. · · · · -.. . . · 700 • · · u · ·. 59 · . 700 • 

... . Hexachloroethane· . ., . · •. · . . . · . ' 700 . ·: · · U · · 42 . ·. 700 
·· · · ·- .. Nltrobenzene .. ··~ ·. ·· ··.700 . ·u ··. :·,.. ·.74 ··:.- 700 

· :lsophorone ·. .. · ·. 700 .. -..: . · U · . . ..4& · · ' 700 . · 
·. · 2-Nitrophenol :. · · · 700 ·... U · ".. ·:. 42 · -;-: · · : 700 ·: ·.· · 

... :: .. ·:. > 2.4-DimethylphenoJ · .. · '·>··:·. · ·. •·· .:- : . . .. · · ..... ':700 .,- • .. · u .· . · . 74 - 700 .: - ·· · · · · ' ..... 
· . : . BIS(2-chloroethoxy)me~ane .. · .· · ·.·, .. : .: • · 700 ·: '.·· U ·.. .. . . 51. ·_. 700 
'· · .·.: 2,4-Dlchlorophenol · ·· ·· .· .· . . · _..-.. ·. :. 700 . · · U 48 . · '· ·.·· ·· 700 ·. :· 

·. ·.·. · :: "..·."./--1,Z4--Trichlorobenzer\e ..... 700 · :. U. ·· ·44 100·- \" .· · :._ 
.. ·: .. · .·. :' Naphthalene . . ·' ·.· . : '. ·. . ·. ·: : ·. 700 . '. u· 40 . . 100· 

;. . .·, ·,. ·,-.: 4-Chlol"9aniline . . . ,_ ·· ·" · · ·· ·· 1400 · U". . -. 55 1400· ·. · ·. 
>: .: .. :_:: Hexachlorobutadiene . · ,. . · · · · . · ·. 100 · u · · · · . . .- 42 . · 100 . . . 

·· ... · .... ·. ·.4-Chloro-3-methylphenol· .:-.· .· · ·· ·.:1
7
0
00

0 .. -··_..- · ··.~- · ... · ... uu· : · . · 72 ' 
7
1
00
00 ..•... 

· . . . ··., 2-Methylnaphthalene . · . · . ·. ·, · · · 51 
.-. ".. : : : · ·. ·· Hexachlorocyclopentadiene '· 100 . . u * · . 180 : · 100 ·. · 
· · · .".-: .-2,4,6-Trich!orophenol .... .:...- .... · .· _-_< · · ... · · 700. ·: ··::·:". .. ·. ' U ,·: ,. . ·: 42. :· 700 ._ ·· 
·· . , . . 2,4,5-Trichlorophenol . ·· . ·· · · ·.··: · · ·: .. · 700 · ·· · .- · · U · ·'. · · ·· · 67 ... : .. 700 .. 
.. · . · :.: . ._2-Chloronaphthafene ... ~ '.:. ·. · · : ·_ 100· · · .-· U · · · ·51 ·· . ·700 · .. ··. 
· · : . · ... 2~N1troanmne... · · · ·. · ·. ·· ·' .. ,.. . • 3600 · :". u .· ·48 · 3600 . 

.. ·>. ".·:' ·=:~t~~::te . . . ... ; : .. ·.·· ·.: · ....... · ... ~~~·. ·.·.· ~ .· . . :.·:-..·: .. · ~gg: ·.·· 
· · · · .· . 3-NHroanlllne· . · : .. . ·.: : . · · · 3600 · · U · · · 70 · . 3600 · · .. 

. ..... . 

: : 

·: .: : ... '· Aoonophthene · · · . « · 700 .. • · · U 40 . ,.. .· 700 
. . · · · -: · 2,4-Dinitrophenol ~ · · . . · . .. ·. ·: • · . . · .. 3600 · . : : : · U · . : · · 360 3600 · 
: · ··. . · ·. · ~ 4-Nirrophenol · . · : · .· . .36Qo : u . . · 440 · · 3600 . 
' . · Dibenzofuran · · · . , , . 700.. . . U ·. 40 ·: . 700 . 

. . .. · .. · 2,4-Dinitrotoluene . .: . : ·. ··.. · '.:. 700 · · · ·u _ __. .·· · 40 . · 700 
·· .: :_-.. ·.; .. · 2,6-Dlnitrotoluene ·. ·· .. · . :· .. · . . ... · .... 700

00 
.... . . . :: ·. :. UU . · · .7

6
0
1 

· · : .. 
7
7
00
00· ..... 

. . . ·:: · .. 3&4M~~hylpheno1 .. · ·. ·. 7 .· ·. ·· " ·· . · .. ·:..: .. . · · 

·. :·.~0-- .. < .········•·.•>: .. i : .. ::~.·.:··· .. ·· .. · a·.·. .~··.~.· •·.··· .. ······· •... ·.· ...... 
. · .. · ·:: . · ·. 4,6-Dlnitro.-2-methylphenol · , · , . . ·: . . . . . · · 3600. · · ·, U. · · . . . 420 . . · · 3600 . ", .... · . ·. .' 

•

. · :· . ·N-Nltrosodiphenylamlne ,. ·. : .. ·: , · .. _. · ' .. · •.. 700 .. · : .-.. · · ·u · .· .· ·.. , .. '48. · · .. ·: ·. · · 100·: .... . ~· .. ·. ·, 

· ... · .: 47eromophenyl l),h.en~·I et~~r ; .. · ......... ·. · .. ·. ····. ·.. .. JOO ·,·· _- ·.·: · ·: U; . ::·· · ' ·~·.: ~5 >>" ..... · · : . 7~0< .... · ... :_. :· ·. ·. . ·. 

· .. ·STLSavann~h ......... _..., :.;:-. '. .. < : . ·. .· : ·. ·.· ... Page 35·of 107 . · , ... ·.-. .; :.. · ·· · · .· · .. 
. .... . . . . . . • .. : ' : '. · .. -: ! • ... : . : . ·~ ·... . • . . . : . .' .•. . . . . :.· ·• ···~.. . .. · ... :·: : ·;. '. : .. ·. ~ . 'i ·. : .• . . .. . . ,. . . . .... . . . . 

.: ·~· .. ·.~·-· .: '.: ... . ;, ·. . . ' ·= .. ·;~ .... . .. . . •' ·... . .. · ·. ;..~ ·. ~·. ..~ : .. · :·.· ·.: 
. .... - .-: ..... ·:: . ·.. . . ·: . .. -.·· .... '. ·.. . ..... · ... ·. -.: ~ " .:· ·.·. \ .: ,; .:~:;· _· ,·:. . .. · ... . ·: ::·_·.: .. ~ .. . . .:• .. : ... . 

·.; .• ···:·.~·" . .~.·' '··· . .• ·: .... _. .. · .... ' : ... •. ·•· t~. . . ....... -: ... :::: .:.~.·::.· ... :.· ·. • •. ·:.· ...... . 
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. li''''i§•· ST.·T ~-· 

.p~j@SP L 

·. Client: Spectra Tech 

·client Sample ID; .. BSLM000801 

. ·Lab Sample lo:. 680-11658-10 
. Client Matrix: · » . Solid % Moisture: 52. 7 

Analytical Data 

. Job Number: 680-11658-1 
Sdg Number:· SAOC02 

Date Samplec;I: 1211312005 1340 
Oate Received: 12115/2005. 0936 

. . ..... · . ' ·· . 8210C ~emlvolatlle Compounds b~ Gas Chrom~tographyJMass Specti:ometry-(GCJMS) ... 

. · .. 

Method:·. · s21oc. Analysis Batch: 680-32997 · Instrument ID:.· GC/MS.SemlVolatiles-T .:· . : 
. Preparation: 35508 Prep Batch: 680-32028 · · .. Lab File ID: t1790,d.· · · 

· · Dilutio.n: . 1.0 .' : " · . Initial WeighWolume: . 30.08 · g 
· . ·oate Analyzed: . 01/0512006 1136 .. . Final WeighWolume: . . . 1.0 mL . 

'· Date Prepared: · 1212312005 0815. · Injection Volume: . 

·· : Analyte. . ... : CryW Corrected: Y Result 'cugtKg) 
· · · ·Hexa~iorobenzene. · ... :· . = ·~ ..• . .. 700 . ~ 

·· · · Pentachlorophenol .. · ··. . ·: ·: . . · 3600 .. • 

Qualifier .. 
U ... 
.u.· .. 

MDL 
55 ...•.. 

.·180. 

··RL 

· · :. Phenanthrene · : · ·. · .: :. '.: .: 700 :. · .u .· 
.. u 

61' .. 

.· 700. 
. ·.'··3600. 

, .. 100· :.· ·.··. 

· ... Anthracene . ····.: · 700 · 
· · ·· . : Oj-n-butyl phthafate ... · . . . . . . .. : .. : 700 · .. _. . 

. · Fluoranthene · · · · . ·· .. · · 700 ·. · 
· .· .. Pyrene '. , . 52. 

··. u·· .... 
u 

.. J 

· . .48'.. 
59 ... 

. ··55. 
. . ···.42 

700 
.. 700. 

. ' 
·. := . • ·: ·• :eutYJ benzyl phth&18te·:.:: · ·· · 700 u .... 57 . 

700. 
700 . 

.. 700 ··._.: ..... 

. ·.· . 3,3'-0ichlorobenzidine. , . · · · · : ·1400 
· ·. · .. _.: .. , : ·eenzola)af\thracene. . · 700 -. · 

I · ·. . . · __ · : Bis(2.eth.Y!~I) phthalate 700 

• 

, . Chrysene . . . · . ·. , . -.' : ·. ·· · .·. 120 
. . · ,_· . ':.· 01-n-octyl phthalate: · : .. ·, . , ... · · ··. .. · ·. 700 · · . 

. u .. :· 

.u 
U· . 
J . 

. '.'.. ·"·u .. 

63 .. 
. . 6~. 

80 
53 

1400 .. 
.. 700 
700 
700 

.· ·:.·. 700 ... 
· · · Benzo[b]ftuoranthene : ... · .. ·:.·' . ·· .·: 110· :'· 

.... · .. ~ Beozo[k)ftuo.._rithene .. ·:·-. ,. . · · .. ·, 140· . .... : .. · .... ~ . 

. : .. ::· 65 ... 
. 55 

· ... 76. 
40. 
55 .. 

. .... ·:700 .. · 
. <:.:: ·100 . . 
.· '.. 700 .. 

.·.· :- .· 

·. · ... : · :~ ... · Be!'1Zo[a]pyrene· .. · ... . . · »... .. . · .. . . . . . . . . · . ·. 140. · 
· . -: · : .. . 1nc1en0[1,2,3-ci:l]pyrere· . : ·; . . . . . _ 61 

·· : . · · .. ·. Dibenz(a,h)ai:rthii!lcene : · . · · · :· · ·. - . ·. '. · '100 .. 
\. . . · · ... : '. Benzo[g,h,ijperylen~ ' . · : · · · · · 69 . . 

. · ·.··· .... Carbazole · . 700 
.. .... . ,._ .. ,. ;bls(ChJoroisopi-opyl)°eth9r· · .. · · · · 700. 

. . . . . . . ·. 

:;~.:. ».:: ~ .' ,' : su~gate . '::" -. .· . ·: ... j .. · · " : 
· · · · · · ·" : · Phenol-c15 . . . . .. 
~· ..... .-:: ·-, .. · .: 2.:.Ruorophenol,' . · . · ·,.· · ·. 

· .· . · : .2,4,6-Tribromoph~nol. · 
· · · · · · : .: ..... Nltrobenzene-cl5 . · 

'·.. · ':· . · :. · 2-Fk.ioroblphenyl · 
.. ·:· .. : ·, ·. · Terpf:'lenykl14 ·: 
. • .. · .. 

. . · _· ... · .. ·:.= 

. ·." 
·. · .. ... ·. 

.. . ·.· ... 
:._. ·.· .: : ·:· ...... ::: 

. ... 
. . .. 

. : ... 

. ·.· 

·.·· .. 

. .. " ... ,_ . ... . · ... 

%Rec 
... · . 50 

; 50 
. . 61• 

: 45 
. 48· 

64 .. 

: .: 

. ··" .. 

., . 

. J · .... ·· 
· ... J. 

... u 
J 

.. u 
u . . 

·. ·. 

.-·· . 

: 51 .. ' 
48. 
59 .. 

.: 74 

· .. 700 
.. 700. ·: 

700 
. 700 . 
700 . 

~ance Limits 
. 38-102 

... 36-101··· 
. 27 -124 

· ... ·33-94 .. 
.. 38-104 . 

. : . 40-.129 

. : ... 

... · . .. ;'·:: .· .:· .·· 

;=::_·· .. : :'.:.· '.: ·:_ 
. ~' : ~. :. .... .. . . .. . ·:··:. ··. ·. ~. ·:::: · .. · 

_·:. .. -~ ..... ·. . ... 
· .... :, · ... . ··. ·. ... . - . . . . . . 

' . · .... :. I,;•'•· ... ·:. 
~ • I 

.,, . ·. . '· ...... . . . :··' .. ··:· . ,·,·. ·.·· . . . .. ' ·.· .. : 
~·.~~ /.: ~ ..... · :: :: .. . . .. . . . :: :· .. "/':: .·.... . .. :.· . . . . . .. .. . . .. . . .. 

- -:::.·. :; s#~. ·:.:. '; j) /' ·· :> ;age ~ ~i 1~! ' .: · · · · ·•. '. · .•. > ; • •· · ... 
. , .. . ~ . . .: ~ . . "· : ·. 

~.' ., • : ~ .. ' • . • ··.: :~ '. ."-. • ._.' '-._• .' • ' -. ' • ' I ""= • ': • • ' -: • ' ·:.:. ':.. • ·-!. ; • '. ·., • •: '·,.' ._ ,. : ' ',.- • " ' : ~• • • • • • " : • 
~ ........ _:,··.,~·~.· ',o .:'•· •• r: -~:_ ... ·: .. :-·:..."M.~·~:· ... • 0 -_. .. : .. -... ·:,:' ,o •-.' ·.::,. ,., .. :·-. _.:•· ':::-. .. .-::-':":~' '., ,',, ..... : 

-·: .• -.·. '' .. : .•• :-.:· ':"·. l • - • • .. • • ': ..... , ... "... .. ..... ...: ... :-. ... •• ... .... . • • .-<, . 

:._ ... : . . . . .::._ ... ·.~"' .. : ':.: : -.: :·_. =.... . "· .·. . . . . . :' .. ".- · .. · ... ·· .. . . . . .. : . . . . ' . . : .. '·: , .. ·. . ~· ·:·· .. 
: . ·.. ... . . . . . .. : : 

i.<:w .. a.m.ci.d.&49:e"s.:~.(zi~.<:v.;; .... ~;. ;:,:eJ;..:w.z:ia.msu: .... m&t£ha x' =. · · • ·a· 04 • • · • • .-' 
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·-·44p+w1 S_.T.L_® 
:Miti+1t.-. 

Client Spectra Tech · 

Analytical Data 

Job Number: 680-11658-1 
Sdg Number: SAOC02 

Cllent Sampl8 ID:_ .. BSLM000501 · 

· ·, · . ·. .. Lab Sample ID: · 
. . : . Client Matrix: · ·· 

680-11658-11 
Solid·· ... : ... 

Date Sampled: 1211312005 1408 
% Moisture: 41.2 Date Received:· 1211512005 0936 · 

' · . · 8270C ·SemJyolatile Compounds by Gas ·Chromatography/Mass Spectrometry (GC/MS) · 
·. . . . 1 . . . . . 

Method: · · · ·: 8270C . .-: . Analysis Batch: 680-3299? . . Instrument IC): · GCIMS SemlVolatiles.•T. 
Preparation:· ·. · 35508 >. ·.Prep Batch: 680-32028 : Lab File ID: ., t1791.d 
·Dilution: 1.0 . lnlUal WeighWolume: ·. 30.04 g · : . 
Date Analyzed: · · 01/05/2006.1201 · · ... ' · FinalWeighWolume: · .· 1.0 ml. ·. 

· Date Prepared: · ·· -12123/2005. 0815 Injection Volume: · · · 

. ·.· .. . ."· 

· : Analyte". . · DryVVt corr8cied: Y. Result (ug/Kg)" · Qualifier MDL ~L 
.: . .Phenol ·, ·.-.· · ~-.· .. · ·. 560 · ·'. .-,, · U · . ·: · ·.· ... 51 -560: 

=.· ... : , Bis(2-chloroethyl)elher: .. :::. . .. '.: : · .... ·· .. · .. -. :. ·. _· .. :
560
560-_:.::_.. .· · _._. uu· ' ... ·. · · . · · 4

46
8 .•. · . 560 

·'·. ::·.·2-Chlof91)henol .: · . . · · ... · ·. . .. :· 560 . 
1,3-0ichlorobenzene :.- : . ·: .: . 560 · ·· U .. · . 44 · · 560- .: 

··· · ·. · 1 4-0lchlorobenzene ·· .- · ·· ·. · ., · ' : · · , · · · ·• 560 · . U · : , · 37 · · · · , :·. 560 
· · · · .: . · 1 :2-Dichloroberizene · . . · : -. . · · · ·· 560 . · · ·,. U ·- · : · · · . ·· 39 ·. · · · · ·: . . .. 560 : 

' 2-Methylphenol . · · ' ·· · , : · 560 ." · . U 51 · 560 
· ' N-Nitrosodi-n-propylamin~ · ·. · 560. · ·. U . : · '- · 48 · 5$) · 

. ·. Heicachloroeth.ane · . · · .: ·· ·. :· · . : ~ 560 · · U · . · · 34· . 560 

.... 

· .". · · ._ Nitrobenzene · . •. . . . .. . . . · 560. U . . . ·. · 59. · . 560 

•
·.,· ·. -~Jtti::~o;· .. ."_'.·: ·:::·,~_..·. ,·":' -:_: ··:. :-_,. ·_. :. ·:g:.·_.. -~ ... · .. ·.-":· ~-- ·.·:_. 

. ·. · .. ·: ·. 2,4-Dimethylphenol ·. · .. : . · ·. :· _. . ··'.. . ·. · .· · ·. 560 · · . UU .. ~ ... : .. ·. · .. ·• 
4
59
1 

'.· . 560 · · · 
· · : .~.: '_-Bis{2-Chtoroeth0xy)meihane · :. . .. · · · ·seo • ' · sso ... ·. " ...... · .... ; ...... 

= ' ·, • • • · ·, · · ·2 4-DiChJoiophenor : · ,.: '· ... . .. --:·. · 560 ·· · U · · · · · ·· · 39 '· · ·· · 550· · · · 
.. · •· _-. · ·· . · 1 :2.4-Trichlorobenzene .··· ·. · . :· · ·. ·560.. '· u . .- .".'. ~- · .. :. . .. _, .:36.- · : · 560 · 
· · · · · Naphthalene ·: .. · . . ·• : ·. :: · . . 560 . .U ·. . . · · · 32 . 560 

4-ChloroanUlne . · · . · -··· · .. · .. · · :1100. u· ·. 44 .... · · :·. 1100 
·. Hexachlorobutadiene . . ·. · · · · · . . . · · . . · 560 ·· U ·. ···. , · · · 34 · : 560 

· .. : 

·,. · · · ·. · · 4-Chloro.3-i'nethylphenol · · · 560 U · · . . 58 . . . . 560 
: ·: . ·.:· .. _· · :. · -. .· 2-Methylnaphthalene . · · . . · .. · 560 ·· : · ·. ·. · u .. · · .. · 41 . . : . . : ·sso 

• · :· .=· . .- Hexachlorocyclopentai:liene · • · · · · 560 U * .-·· 140 . ·:, ~60 
·, ': · : : · ·, 2.4,6-Trichlorophenol.:. :.'·.: · . · . : = .. 560 · : . u · · . · 34 : , :· :· :· : . · 560 · . . . . 
~ . ..· . : > > ·2,4,5-Trichlorophenol ·: · . ·: .. , · ·., . . .. ·· · ' ·560 ' · U . . .54 · · · · 560· ·· '. . .. , · 
: - · .. : 2-ChlOronaphthalena ·. ·. .· · ..... · : · : · . . • . .. ·_seo · .u · . · · ·41 . · · 560 .. 
· : : .... '· ·. 2-Nitroaniline · · · . . · : · ·. :: · · .= . · : · · : . ·-2900 .. ·: ...... , U .· ·.- 39 : ... _2900· .· ."·. , 
•· .. · ·· ·. · .. \,.l;)imethyl phthalate ·.' ::· .· · :_ · : ·· : ·: . :· · · : :. : · 560 · · · U · .' ·' . .-32· ·· · .. 560 ... ·' .. : 
.. _. , · Acenaphthylene-= · ·. · ·· · · 560 · U : · ·29 ' .. ·. · ·. · 560 

· · 3-Nitroanlline · . . ·· ·· ·: · 2900 U · . 56 · 2900 . 
· .:_ Acien&phthene' .· : · · _. ~ 560 .' ·. U: · : · ·32 ·. · · ·550 ~ . 

• ... 

, ... 

:·. 2,4-Dinltropheno! . ··. 2900.. u · 290 2900 
. . ·.·_·4·:Nitrophenol. . .. , . 2900 ·: · u · · : 360 2900 

.· · , .. · Dibenzofuran · · · · · · · 560 . U 32 560 · · · 
· · . : ·. 2,4-Dinitrotoluene .... · · . . 560 · ..... · .. ·u. 32 ·. · 560 

·:: · · ·.: ·2,6-DinHrotoluerie 560 : · ·· U · ·56 ·. · 560. 
· . .-.··., -3&4Methylphenol· ........ ·. 560· ·. u.· = · 49 ·. ·. 560· 

: :.· · · · . . Diethyl phthalate.- : · · . · .. : . ···:: _-: :.: : · . 560 · ·: U · 31 · . · · 5i30 · .: · · · .. 
· · · · ·.·. ·. 4-Chlorophenyl phenyl ether:.· .. ·. .. . .. . ,· -..: · 560 .. ·: U ·. · · · · 32 · ... : ·560 · · .. 

.. . . . .·. ·: ··:· ·. . . .. :· . . ·:·.. . .... . . . . . . ··.: ,: : ... ·... . . . ·: .. ~ ·. . . . . •:. ·.'· . ,.. . ... : ~ ·. .:: . . " . . . . . . : . : . . :'• . . . . . . ~ ·, .. •.. .. ··: ... . ·.. ..... . . . . . . " . . ' . . . , .. ~ .. : : ·.:. •. . . . .. . .. 
".·.. ..: ..... •' ~ ~: ..... : ·: ·-.·~·:.. ··:;·. · .. ·· ""="" "\".·" . . . : .. ; .. :~ ·:-.~·~···~. =-.· . . . " .... ·. :· ., " ..... ··: .. :·. :.. . . .. 

.. ·:~ •••• • ·' ,_ ... ~ ...... : . • •· • • • t, ·.·" • ••· .:·. • • • .. • • • • .. • .. • : • • .; •. ; • • ··; .... ·: •• ··,·.·.... _.:_- •• .. ' :'. .. ' "·>· ·; •: ·.: • ';•' ': • o' • .: .. _.. I':•• • :. :. :.· ~- ... •• • ' ' ' ' ' • .' ,-. ', .-:•:. '. • ' " l 

.... :'. . ·~"· ~ " .. ~ ... : .. : . . : ~ .. ·:· ·: ·: ... : .. · ." .. ~"" ..... .. ·:·.. "= ,;;"_:"" .. ::".': .. ·: .... . ..... . .. ·" "· ..... ;.~ .... ·.~:· -~ ...... _ 



·STL®·. 

·Client·. SP.ectra Tech 

Client Sample ID: 

Lab Sample ID: 
Client.Matrix:. ;_ 

·asi.Moooso1 
.. se0-116ss-11 
. solid % Moisture: 41.2 . ·.: 

. . 

AnalYtical Data 

Job Number: 680-11658-1 
Sdg Number: SAOC02 ·. 

Date Sampled:· .1211312005 1408 
Date Receivect: 1211512005 0936 

8270C Semlv:olatlle Compounds by Gas ChromatOgraphy~ass Spectrometry (GCJ14S). 

.- Method: .· '.:821tx~._:. . · '..Ailalysls~~-:680-32997::,.. ·:Instrument ID: · ·.~s.SernlVolatiles-T·· · 
·Preparation:_-· · 35508 · .· · : · .... •Prep Batch: 68~32028 ·. · Lab File ID: t1791.d ·. ·. · 

·· . Diiution: 1.0 · .. · . · Initial WelghWolume: . . 30.04 g.. . ·. '· · 
: ... Date Analyzed: 01/0512006 1201 , . . Anal Weight/Volume: ·· 1.0 ml · 

· · .. Date Prepared: 1212312005 0815 Injection Volume: · 

· · < Analyte : . · : DiyWt Corrected: Y · Result (ug/Kg) Qualifier · MDL RL 
· .. : . · · HexachJorobenzene . ·: ·· · .. . .· . · 560 ·. · · U · 44· 560 

.: '· Pentachlorop~nof_: ;: .. --·· -~ .. : ..... :: 290tf. .. . ·.· . .. u ·. . . .. 140 ..... 2900 
· .. · Phenanthrene · .... , .. . . . . .. 560 :. · U · 49 . · ·· ·. 560. , . 

. . ··· :; Anthraeene · ·. ·. :·· .. : · ~ ·· u. · · · ·: · 39 · · 560 .. · . 
.. <·. :;.Di-n-butylphthaiate: :·· .".;-_ ·>··:. · .. 560 .. · U :. · :· . ·.',48 . 560 ··· 

: -.· :··Fluoranthene • · · ·.. 52 ·: J: · . · .· · 44.. . : · · 560 .. 
· ·pYrene · : . .. . .· .. . .· , . . 50 · . ·. J . ·34. · .: 560 . 

. · .. · Butylben%)'1phthalate ·.·.... 560 ·-=· u ·· · :46 .·sso. · .... · 
· 3,3'-Dichlorobenzidine . 1100 U 51 .. . 1100 . 

. .... ·. ·. Benzo(a]anthracene . . ·. . ... ·sso:. ··:. ·u. ·53 :· 560 
.:::.·: Bis(2-ethyl~I) phthalate · · .. ··. · 560 · · ·.•· U 65 . .· .S60 

... ':. Chrysene : .. ' .. . ··. · ::-. .-:· . · .. : , ... · .560 · .. _ U . ·: 42 ·. · · .. _:. · 560 
. : .· ... : 

.. ·.... _:·. -oi.-n-Octyl phthalate. .. .. . . ,· . . . . . . ... . 560. ... . . . . u· . ·. 53 ... - . 560· ...... 

. - -·'.: _:Benzo[b]fluoranthene· ·- .. · ... ·. :_-<.:·.".;_·_-'_· .. ::_.:_.ss560~ag __ · ... · ..... ··;._·u~·<· · ·· ·. 44 ·· · · ·sso·. . . 
. · .. ·. _··.:~. =~~~ra:~~r:~.ene. ·: ··.: ..:-: .. :··.:· _ ... '.·_.. -.-. ··: __ .: .. · .. ·:: .• 44~ > : ;._ _·.-·._:_ .. · · · 

..... : . lndeno[1,2,3-cd)pyrene: ·_. .· .. . ·· · · · · sao . : u .,..... 
:. . Dibenz(a,h)anthracene .· ·;: ·. _- : .:· . .·. . 560 .·. .:· U ·.. · .. ·41 ·. 560 · · 
· · . .- Benzo[g,h,i]perylene. · · · . _ . · · · · · · · . ·. · · ·. · . . · · · .. ·. 560 · · U · · 39 · · 560 . ·. : · . 

'-:.· ' Carbazole·: : . . .. · 560 ·:· · u: .· 48 560 . 
. ·.· .. · ·. : .' · bis(chloioisopropyl)"ether.' : .. .-.: . 560 ·u ·. 59 · .560 · 
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··. ·;1u+t•a _·STL_®· 
•.. Mlirifd 

Client Spectra Tech · 

·. · . Client Sample ID: : .. : BSLM000701 . 

LabSamplelD: · 680-116~12 
Client Matrtic . • . ·solid· :· 

:'· 

% Moisture: . 40.5 

Analytical· Data 

Job Number: 680-11658M1 
Sdg Number. SAOC02 

' Date Sampled: 1211312005 .1434 
·. Da~ Received: · 1211512005 0936 

8270C Semlvolatile Compounds by Gas Chro~atography/Mass Spectrometry ·(GCJM_S}. 
. . . . 

, ... Method: : 8270C , . · :. ·. :·. ::, ·. Analysis Batc;h: 680-32923, ... : : ·Instrument ID: . GCIMS SemJVolatiles -T.-' ·.. :. · . 
. . Preparation: · · 35508 ·.· · .. · Prep Batch: 680-3202~. · · · .. Lab File ID: t1762.d · · 

· · . . . ··. ·Dilution: . • ., 1.0 . :. . . · Initial WeighWolume: · .. 30.04 g 
.'·Date Analyzed:_ , 01/0412006 1608 · .. · . .. . Final Weight/Volume:· .1.o · 11'.'lL · 
·.Date prepared: · · 1212312005. 0815 .· · -".. . ·: .·. .. . . : · )njectlon_ Volume: 

· · ·. · . Anafyte · DryWt Corrected: Y Result·(ug/Kg) . : Qualifier· . MDL RL 
·· · ·. Phenol· . . · ·, ·. ·.. . · 550. . .. u .... . so. 550 
·:.· .. ..-· .. ·: Bls(2-ch1oroethyl)ether·· .. . ··= .. ._,.,. ,_. · ... -.. 550 · .. · ;· .. u . .47 . . .. , ·.550·. 

. . . o; · · -":, 2-Chlorophenol · . . · .. ·· . 550-" V . · . 45 ·: · · · 550 
.... : ; . ~· 1 3-DichlorobenZene : .. ·: ·:_: . . . . . . . . 550'' ·. ~· : .. · u· . .' .. : ,·· . . ... : ·. 44 ........... 550 . 

: - ':··.:._ .. 1:4-Dichlorobenzene: ... :. >-:--· . .-:· .· .. · · ::: · ·._ .. _.
55
550

0 
UU'. · .... · .. :.3

3
7
9 

__ .-·::.:··.··· .. :. · __ 
5
550
50

._:.:.· .· 
· · · : :·1,2-Dichlorobenzene _:·. · .·.· ,_:_ · ·.· · ··: .. 

· ·. ·. 2-Methylphenol · · · · · . . . . . . .. . · 550 . U · · . 50 · ~ 
· . ·: · : : · N-Nitrosodi-n-propylamine· ·· . . :. · 550 - U · ·. .. 47 . . · 550 · 

· '. ·. .. Nitrobenz~ne· ... · ........ ' .< . • . , • .- 550 . . .. . . . 

·· ... : 

I .
. ·. ·· .. •: Hexachloroethane · . · .. · · ·· · .··. . . . 550 · .. · · · · UU· · . , 34

59 
·.. . · · .· ·: .. _: 

5
5

50
50 .. : . 

lsophorone .: ... . · .. : . .... : ; : .· : . 55o · .... ·.· .. u .: <. 37 :· . . :550 .... 

• 

· . ·. 2-Nitropheriol . . . . ·. . .. · . . ." . . ;·. 550. · U · . · . . .34 · : ·. . ." . ·. . . S50 . . ·: .. · ; , . 
.• ;_,.:.::·Z4-Dimett.'lyl_phenol · .. '·:.·:·.~··.'.··: .. ··,· .. ···: .. ···· ·.·.550 ··:-- .. ; UU.:,,- · .. ·.··:_ .. 

40
59 ... : .. · ·<.··_

550
550 ... ·' ..-:·:··~.·· .. ··.· ... .-~. '··.·· 

•. . > · · : ·. . . Bis{2-c:hloroethoxy)methane · · . : ." · · . : '· ·. ··. · . . . . . . · 550 ." . · . . 
.. · · .-.: . .. . 2,4-Dichlorophenol . :-_: · · · · .. ... · · ." ·, -550 .. . · · lf: · ." ...... >.. 39 ·, · . · · · · . · ·: 550 · · . . . · . 

. . .-· .. · : : · · ::·.. 1,2,4-Trichlorobenzene · ·. · · ~ · ·. · · · · . 550 . · · · · ~ · ·. u. ·35 · · · 550 
·, . · : . ·. . ' .'·:Naphthalene · · ·. :· · .. . . · · · · · ·, . 550 · · . U :. . : · . ·. 32 · · ·· .550 · 
c: ::·.··· .. ··.4-Chloroaniline · · · · .. .: .. 1100. ·U ··. •.: .. · ·.44.··. . .1100 .. .:-· - .... · 

. · .. : · ·. _;--:· ·, Hexachlor'obutadiene · ··. . · · : ·. ·:. . .. .. · :. · 550 . . · U · · ·: · 34 · ' · 550 · 
.. · . 4-Chloro-3-methylphenol . :, ·. . . . . . . -550 · U ·: · .. .57 .550 . 

. · · · · . 2-M~thylnaphthalene· . · · · · · . ·. ·. ·.- . , : · . :· . .· . · ·. 550 · U · . · .. · 40 · ·. $50 · 
_; .. · : ·. ·· .. : . Hexachlorocyclopen1adiei:i8 ·. · · · · · · · 550 · · u * ·: · · · 140 550 · 
· · .:"." . · .. ·. 2;4,6-TrichloropheryQI ...... : · ; .. : . ·.. · ·.: ·.·. 550. ·. -"·.· .... :,.· ... uu _. :· ... · : . 34 · :: · · ." 550 :-" .··. ·. : - ·. · · · · · · · 

: · :2,4,5-Trichlorophenol · :·· ·. ·:- .· · ·. ~.--... · :. :· ·.: .. · . .-:::. 550 · -.... : ._. · 54 · · : : __ : 556-. · · · .. : 
·.• . .; .: 2-Chloronaphthaktne: · ·... · ..• : . ·. . . ·: .· .. : 550 · -:u · · · ·. · 40 · .· 550 

.. ..-.. ·. ···.2-Nitroaniline ···. . .. · ·, .. ·. ·: .· ·. · ·· . 2900 · ,_: .U" ·. . .' ·. 39 · 2900 ,'· . 
·, · ·. :._ ·. ' .. : ,:·-: · Dimethyl phttiaiatEi:: . .-... . .. , .. · : :·: · · . · ... · : .. s5o · · . u . .. . . : 32 . 550 .. : · .. ·; . · ::· .. 

· · :. ·· · ." :: Aoenaptithylene .. · .. . ·. . .. · · · · ·· . ·. 550 .U ..... ·. · , : ... 29 , . ·. · ·. ·. 550. · · 
· ·· .. :. · 3-Nitroanmne . · : · ". · · .: · 2900 U · · · · ·.55 · = •· 2900 · . 

. Acenaphthene ·· 550 ,· U ·: .. 32 · 550 · · .. 
'· · • · 2,4-DlnttrOphenoi . . .. . . · · .. 2900 · U · · ': 290 : · · · 2900 

·: .· 4-Nltrophenot · ·· · · 2900 U . ·. · · 350 .. · .. 2900 · · 
·· ·.· . · .. .-.> · .. Dibenzofuran · . . ·. ·. · 550 .. _: · ·. > .. u · · .. 32· :· · . · 5s0 

.· : : · .-· . , ·: ... 2,4-Dinitrotoluene · · : · · · · .... · · · · . : · · . ·. . · ·._. · ·. , 550 · · · 1.i · · · 32 · · · 550 
. · .. 2,6-0iriitrotoluene. ·· · _. · ... _:·.: :·: ··. 550 · · U · · · · · ·. · 55 , ·· · · 550 ·· 

',: ··._..·· .. · ... ::···~;::y~~Ci~~nol:: .. ·· : .... ···:.{::. _.: .. · :·.;_ ..... ·. :'·~··.<::· ;~ ... , · .. : · .. ·.-.~ :·.: :· _: . ~-,, .--~~ · ... ·· '· ~-: · .. ·.· 
.- . ·. · _. -._· · . 4-Chlo~yl phenyi ether.: ... -: .. · ··.- . · ·. -.. : . 550 ·M.-· -. : · · :. ~ u . . · ·32 · _._· · .· · .. · .550. · · ~ · · 
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1. 
I· 
l' 

ii'''"*i STL~: Pit§llfM.· 

Clien~: . Spectra Tech 

.Client sample 10: .. · BSLM000101 

: .· 'Lab Sample 10:. 
· Client Matrix:· · 

.. '680-11658~12 
··.Solid · .· . '. % M·oiSture: 40.5 

Analytical Data. 

Job Number: 680-11658·1 
Sdg Number: SAOC02 

. Date Sampled: 12113/2005 1434 
. Date Re1?9ived: · 12115/2005 0936 

· · : s2roc Semlvolatile. ~ompou.nds by.Gas Chromatography/Mass Spectrometiy (GCJM$) : . .. : . ·. , .. ~· ·, · 

Method: · . 82700 . ·Analysis Batch: 660-32923 · :. : Instrument ID: '· GC/MS SemlVolatiles • T . 
. . :. Preparation: : .· 35508 . . . ... Prep Batch: 680-32028 ... . Lab File ID: · t1762.d .. : 

Dilution: ·. · 1;0 · Initial WeighWolume:" . · 30.04 g 
· . ·Date Analymd: .. 01/0412006 1608 . . Final WelghtNolume: 1.0 · mL 
. ·Date Prepared:.· · 12/23/2ooS 0815, injection Volume: .. " " . . . . '• . 

. " " . 

DryWt Corrected: y· Result (Ug/Kg) Qualifier MDL .RL- · 

. ..:' .... : Hexachlorobel'.IZene· . · 550 
,: ": : Pentachlorophenol .: - .. · .. . ..... '.:2900 .. :. " 

· Phenanthr:ene ' · .. · .. . 550 . · ..... ·. 
· ~ ·.. ·· · · Anthracerie .. . . . . · · · .. 550 · ~ 

· . Di-n-butyl phthalate· · · . . .. · 550 . 
· . Fluoranthene , · · · · · 550 · 

Pyrene ; = . " · · :'550 · 
, · Butyl benzyf phthalate · . .. . • .· 550 

. · "· . 3,3'-Dichlorobenzidine · · ·" . · . . .. 1100 
": . " "" Benzo[a]anthracene . " " ... 550 . · 

u·. 44 . . ·550· ... 
· .. : U·. ·, . ".. · 140 · .. · . 2900. " ..... · . : 

"U · < .... : .. ·. : .... 49 . ?50 ... 
· u; .. 39 ... 550 . · 

u .· ·47 550" " ... 
u . : 44 ·. 550 .. : .. 

. ·U · . . 34·. .·: : .550 · · 
. u. . ... . . 45 ~ : 550 . " "" 
. u . . .. 50 " ..... 1100 ..... :. : 
u . . .. 52 '.· . . . 550 : · .. 
J ... , ". " ,· 64 . . '~·5~ .: ... . . 

:.u·: ...... 42 •.550. • =~~-. ··. -'' :O' . " .. ~ ·:" ~~~=~~:~:=~ .. :.·· . . ... · "":: ... · ·:.· ..... ;·:·-:-..: ..... · ... :·:.·5~5500·""'. ·.~ ... ··::" ": !! "•' .. ~.·;~": .. : " . . ~. 

· · · , . · Benzo[kJflueranthene . ·. ·: "· · 
. ·: ... :· ... : ."Senzo[a]pyrene· - . . · ... :: · .'· · ·: .. , . ·· · · · · .. 550 : 

· ln~no[t,2,3-cdJpyrene · . '· . · ... " .. 550 · . . 
. · Dlbenz(a,h)anthracene '. .. ·.: · · 550'. 
. : Benzo[g,h,i]perylene · . ·: · · ' · · 550 · 

: :. Carbazole . · . . . . · · . 550 
· · ." · bis(chloroi&Opropyl) ether· " 550 . . .. . . . 

. :·;. '. ·" j :·" surr~gaie "> ... - . :; ''.· :·' 
·;,- · ·' <· · ·: · · Phenokl5 · 
.. · . )!-F1uor0pheno1 -.· • . · · ·, · · " · 

. %Rec 
" 44 .: . 

:::43." 

. " .:.' u.. . .,. 60 "'" ;;:~·:·: ':" . : .. ' . '. ~ . . . "' " : !! . . . " . 550 :" . 
. u .'·. 40. · .. · .... :·550 .... 
u. " 39 ...... 550 "" . 
u·. · .. · 47 · · 550 

. . . ·, .. u: 59 550 

.Aeeeptance Limits . 
.. " . : 38·102 

" 36 - 101 . : : . 
: '· : .: .; · ... 2,4,6-Tribrt>mophenol .· · .. . . 

. :_, .. ·. 
·65 . . " . . . " 27 - 124 .-.: . 

'. · ":" . Nitrobenzene-d5'' .· .... "·" "· ."' ·. . .. · 
· :. . .:" · 2-Fh.iorobiphenyf ·: ." · <: ... -. "· : .. " 
· · , "·: · >: Terpheriykl14 · · 

45.' ·>'.:·'.:. ·':."· ·: ";.: .. · : :.· 3.3-94 ." .. " . 
47 •.· . . . " ' ... 38-104 .. " 
66. . . . " .. : . 40 - 129 . 

·./ ··. . . . . . :~. ·.· .. · 

...... . .. · : . . 
. .. · 

' .. ·:'·. .. :· . · .... · ... 
. · .... ·, :. 

t ~ ·. . ·: : . 
.. . ...... . 

. . 
.... ·. . .. · .. ' 

· .. :: . ·:. 
.. ··.· .. : .... 

·. . .. > .. -_:-. ··. . 

. .... _: .. 
" 

:~ . . ~ ': ,. ·: .. . ~ . 
" 

:· · .. · · .. ·. . .. . 
'. • • .... • • '1 •• : •• ... :. 

. . . . .. · ·. .· .. . : ~ ·:~ : . . . : . ·. . . . . .. : :·: . . ; . ~ 
. .... ... 

. ·: 

··~ ... ~ ·~. ; ·:·. 
·.~ •t•' ...... ··: 
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· ... •' 

. .. · 
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'· . ·. ~. . . ~ 

._ .. , .. : . : . 
: : " . . . . . . : _: . : :.·: ... . .. ..... : .. : ·: ..... •,' .. : . .. -. ·.: •. ·:· .. : .. · :· ..... . . .. .. ". "·"" ... , .. "· "" ' .. , 
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::· .· 

. •1u•1M STL® 
MtjfiA 

·Client Spectra Tech. 

Client Sample ID: 
·.• 
: . Lab Sample •D: : · 

· Client Matrix: · 

BSLM000601 ·· · 

... 680-11658-13 
·Solid.: % Moisture: .38.1 

Analytical Data · . 

Job Number: 680-11658-1 
Sdg Number: sAoco.2 . 

· Date Sampled: 12113/2005 .1450 
Date Received: 1211~005 0936 

.·· ----------------------------~---------. .· .8270C Semlvolatlle Compounds. by Gas ~hroinatography/Mass Spectrometry (GCIMS)-.. · ·. :· · .. . . . . . . . ·. . . 
. Method: · · . 8270C. · · . .. Analysis Batch: 880-32923 . · · . Instrument ID: · GCJMS SemiVolatlles - T : 

Preparation: · · 35508 ··-. : · :· '-:.Prep Balch: 880-32028 .. ,_-_ ... : . Lab File ID: t1763.d · .° · . " . 
Dilution: 1.0 . · · · · · Initial WeighWolume: 30.03 .. g· · ... · ·. ·. · 

· · · Date Analyzed: 01/04/2006 1833 ·· . Final WeighWolume: 1.0 ml, 
Date·Prepared: ·1212~5 0815. · · .. . . .1!1Jection Volume;. ·, . . . .. . ... 

· · ; : Analyte Drywt Corrected: Y · Resutt (ug/Kg) . · : Qualifier MDL · RL 

.-·.·.:_phen~I . . . : ..... < : .. ·· · .. --..'. 
4
• --. •• :·.. • • •. 530 . · .. : .-. U ... ·. _ . 48 530 ...... : .:;' :~~;:~:r>~er.. .. ... .... . . ·. -..;: .. ·:. :-: ... ··:-.. ·: ... : ~ :,>:-_ . ......... :! . ~: > .. 

: >. · · 1,3-0ichlorobenzene · · · · · · ... 530 . · .. .. · U · · · . 42 530 · · : · ... < . · .·· . . 
.·· ·. · · .. 1,4-Dichloroberizene .... :, ... ·.· :· · · · ·:.. . · 530 : , · · u .. : · 36 530 · .. .. . · · 

·. » ·.· 1,2-Dichlo~ne ··· ·530· · · U· · :» · .. ·37 .530 : ... 
: . · 2-Methylphenol · . · · · ... · · :. · · ·· : . 530 · · < U ·. '. .. 48 .530 · . . 
· · N-,Nitrosodi-n-i)ropylamine· · · . , · · -. 530 · : U 45 530 . · 

· ·Hexachloroethane . · ·. 530 ·' · ·u · " 32 530· · 
··· · · ~ · Nitrobenzene · .. · · · .. ·.: · ·. 530 · U 56 · ·· 530 . ·._=.: I . . . · : lsophorone · . · ·· · .:: ·· · · · · 530 · ·. · · · · · u. ·. · · . 36 <530: · .. · 

.· · .. 

. ,·: ... 

;. ··~: :. · 2-Nitropheriol ... '· . · · · .~ 530 u . :32. . · .: , · 530 · · .. 
;. ._:. · · -.2~+.Dlmethylphenol . .. :: .. : .. . '>. , : . ·: . . 530 . . ··' . .;·· u .· · ... ·. ·. . '. 56 . . .· ». · 530 · .·. · .. · 

. .-B1s(2-chloroethoxy)methane · . . . · . " · · ·: " · . · . . 530 ., .. · . : U . . .. . .. · . 39 .. · · 530 · · · ' ·... ' .. · 
., : . · .. .'.2,4-0lchlorophenol' .. · .· . ".::.· · ·» .· :· ·· . · · . · 530 . ' . · . "·· · .. u · · .37 · : . . · · .. ·· 530 · . >' ·· .:· 

, · · · " 1,2,4-Trlchlorobenzene:.. . . · .. :,· · · ·· 530 .: .. · · . · · ., U ·. 34 . ; . ": · 530 : ·: . · · · .. · · .. · · · · 
·._.·-: : . . ·.<··Naphthalene · · . .- .. ·-· · ·· .. : .. :· .. ·:·.-::... ···530.· · ··· ·~· .. ..-u 31 ... · .·.·530 .. : .: ·: · ~ · ; · .. >. ·. 4-Chloroanillne"· :·· ...... ::·:. ~· ... . 1100·· .. · . u . 42 "··-. .. 1100 '· 

" · · · · ··:-..· Hexachlorobutadlene · :. ... :.. · ·· . . . . . ... . · .· 530 : ' U . »» 32 · · 530 · . .°.: · · · 
· :· ... ·. ;· ·. : . 4-Chloro-3-methylphenol'. · . . . . . ·530 U 55 ·. 530" · · ·· · · 

·: : · 2-Methylnaphthalene . .· . · . . · · . · · :'- . 530 . .. · U . 39 · 530 
.... ·. -.: · :. . Hexachlorocyclopentadlene · · · ·· . ' · : · . . . 530 · · · u.. . . 130 · 530 
·. . .. .: ·:.·. 2,4,6-Trichlorophenol . ·:.: . · :. :· · ·:. · .. · · · 530 . :.·. · · U .. -... . 32 · 530 · . .. 
. . . . : ' . :· 2,4,5-TrichJorophenOf ·. · '. . . . · . · . . . . . · . -_--, 530 · . .. U .. · 52 . ·.530 '. 
· . : . · .. : .'.: 2-Chloronaphthalene. :· · ·· . ·'. · . · .. · ·. 530 : : U 39 ·. · 530· . , .. 
. . · : 2-NltroanlRne : .. · . · . . ·. · · : ·2100 · . · U . . 37 · .2700 
.. · .. .- .· ........ Dimethylphthalate:. ···: ·: · .. · ......... » .... : ...... · 530.. .u 31- · · 530 
· =. · ._ .· · Aeenaphthylene · : · .. ; . :- - : '._ ·:··: . '. .· .. · .::· ·: 530 . .., .. · U 27. · 530· 

· · . . . . ·~Ni~anl~ne · . .. · · · . . . .· ~ · _ · · · . · 2700 ·. · · · .. · '.. · :u 53 . . · · · 2700 
· ·. , < Acenaphthene . . ·· 530 .-·· .. .U 31 . · 530 .. 

. . . · 2,4-Dinitrophenol . · · · · · ·. · .. · -· 2700 °LI . 270 · · · 2700 · :· · . 
· ·. ' :· .. ·4-Nitrophenol.. · . . . '. · .: · , · · ·. ' 2700 . "· ·.. ·. · U 340. -. .· .' · 270Q 

... :. '» ·· · Dlbenzofuran . · . .. . . · :. »530 . ._ u· : . 31 ... : . 530 
:· -. · · 2,4-Dlnitrotoluene .. ·-. : : :-: · · ·. .... . ·. · .. : . : . 530 u · 3t · . ·: .. · .· 530 

·. · · '' · · 2 6-0inltrololuene ·" ... · · · ·» , . · :· . :. · 530 · u · 53 .: · . · . 53<>-
. · .·.3'&4MethYJphenol _-. .. : _.. ·· .. : .530· ·LI· . : .47 · . - . · 530.· 

... , · . · · >-' Diethyl phthalate· ... '· : · ·. ·: . . . . · ·. ·' <: ... · '. · 530 · ·: · .... · ·. : u: '. . · :.-.35 " · · 530.. ": · 

. '· · ..... ,: .. '. :;:::J>ben~l~henyl~er. :· ._:.-. :.: .. :::'..::: . .>»:·: .·. :g... '.·: .. ·~ ... · ... ·.· . ·.~~ .... :·: .·: · .. ~~g.< .. ·::: .. 
\ .:°':··:-. : ..... :·::~Nit~aniiine·:.· ·.~· .. :._·· .. -.:·~.<\<: :.:._ ... ; .. : .. :- .: ···~ ·: -.> .. ·2100._ ... ::.<::~: .. ':u:.: ... : .... · ...... 27 .. < .. ·· · · 2700 · · · ·'·. 
'· .. '·: .. .. -.: 4,6-0inltro-2-methylphenol .. ·· ..... ·: .. -.. .· · ....... · 2700 :.'"····. ··. U -. ....... :.·320. . ·:21-00 : .. .-.·: · ·· . ·: .. .- · 

.,.'=:.!.7~; ••..•. , /· .• -•... ··_·.·:). __ ···--- ._·_···-~ -./·~ '.·· .-_-_··>····:·<.···.·i-.. _-·.·.. -··-. 
· · · : ».:-:" :: STL.Savannah :,.- .. ,·. · , · . ·:.,; .. ·,:., .. ".>: .. ·" .' :. '..:· · .Page 41 of.107._.».:.-..:.··. -. .. ~ .. · ·: ·. · .·: .: · ·.: ..... :, , . · ..... ·: · 

• • ;:~:· : • • •• • • .... : • ~-.: •• ....... 1 =·:;._. ... , .... :~:~:· .. :lo·";· .. ·~·· .. ·· .... : .. ··-·:. ::. "·. ·.-·: ... ··:·: ... : .. " .... ,• .. · .: .. : . . · .. ·: ... :-:~.: ... . 

· ...... ; .... :·;·. . .. · ·-.. -.:·:~-" -~·".·".: : ., . . ·: ..... ·. :;.·:· ... : .. ~ .. :~ .... · .. ··.· . . :·::; .. : ... : .... : -:::·_·~.-:· .. :·::: 
•. • ·.• .......... • ·_:... ... . . ." • .' .:_·:;_ • ...... ·•· .• : .• ·.:~· •. " ...... ·:: ~: .. ·.·: :-:: ..... =; ........ :1:· ... : :··· . ,· ·.-1 ....... :." :-.._ :·· I'·: ·. :·.-': .. ··:_ ... ..... :: ··... ,': :' ":".. ·.: .... ·· .. } " .. ·. '• ·. 

• : . • • • • :··"· .• ·•. . . • . ; \. . • . -~ • • .• ••· .... •.• • •.. : .~. ~ ~ .: ·" .. · . •. = .. :. ... . ... ':.: ·. : ' • ... •• •' . • • • 
. : .. . :·~ . . :·.: .. · := ··.· :.· .:. : .: · ..... ·; , .. ,, :. . . . . . ·. " . . . . .. . •·.· :·.-.:: . ··:- . : .. . . ~·- :-: : ....... .'::-.. \•." ": ..... ·• ·., ... · .. · · .. ~"=:. ~- .... ~··'":". .. ·.~·· ~-..... :.·:;.; .·. ... . . . ·· ............ '. . .. "· ., .·· :.-: : ....... _.., __ ... .:· 

. · .. :" 

:·•: 



•in•t" 8-T·L ... ®_· Mtjj#f.jll 

.. Client Spectra Tech 

Analytical Data . · 

·Job Number: 680-11658-1 
Sdg Number: SAOC02 

Client Sample ID: .. 

. · : Lab Sample ID: 

BSLMOOD601 

. ·sa0-11s5s-13 
·Solid 

Date Sampled: · 12/13/2005 1450 
Date Received:··. 12/1512005- 0936 · · .' . Client Matrix:· % Molsfure: · . 38.1 . 

, .. ------------------------------------------. 821oc Sernlvolatlle Compounds by Gas Chromatography/Mass Spectrometry (~CIUS) _· ; : : . · · 
. .· . ·. . . ~ . . . . . . . . . . . 

·· .. ·Method: 
. Preparati0n: ·. • 

· ., Dilution:· . · 

: · Date Analyzed:. 
, Date Prepared: 

.-..:: Analyte 

· B270C. · ·:: -:. : : Anaiysis Batch: 680-32923. · Instrument ID:, . GCJMS Sem1Vol•tl1es • T .. 
: 35508 · . Prep B~tch: ~80-32028 ·. · Lab File ID:. . t17S3.d . · ... 
1.0 . · ·· . . · . Initial WelghWolume: 30.03 g 
01Jo4/20Q6 1633 .'.Final WeighWolume: · 1.0 mL 

-. 121231200_5 081~ ... . · ···· .... · · · Injection V(!lume: · .... 

· Dl)'Wt Corrected: Y · Result {ug/Kg) Qualifier · MDL · ·RL 
· Hexachlorobenzene · · · . · ... · ·• . . .. . · 530 · · .. · u. ·. · · . . . ·42 .. · .530 

>·:·. :·::t:E~t~or.H:::: ·.··: ···:._·. . .. ·· ·-__~:<-::··:·.:··:"_·_i:o~· :. . : :>·:·:~_-· .. ·._-:·.· ... :: ~~o .. :.·.:.··. ·.··· ~~o 
. .. . : ,.- __ ·_ .. ·.535300 .. · ... · .. :_ .. 

· . · : •._ ·. ·:·:: .' Di-n-butyl phthalate: : • ·· · ·. · · · · 530. , · .. · : · · · . · U · . . , 45 
· · · : · Fluoranthene . ·· 530 · : .. · , .. U · · . · 42. . · · . · · · 530 

.- Pyrene : ·· · · ·. · . 530 · · · · U · -)2 :· ' 530 : · 
Butyl be~yl phthalate ·:·. . . -· · : .. ·.··_. · . · 530 . ".-- U 44 . . .530 
3,3'-0ichlorobenzidine. : · .. ·-:.. . .. ·· . 1100.· : .·-"u. 48 1100 . 

. Benzo[a)anthracene · ·. · · · ·, · · · · ·: . ·_-. . · 530 . : '. U .... :. : . :· 50 . 53Q . · · . 
·· .. Bls(2:ethylhexyl) phthalate·, ·.. .- . . .: 530 : . u 61 :: ·. 530 : 

• 

. . : Chrysene ·: · · ·. · .. · . ·. , ·. . . .... · · .530. ' _.: ... ··. U. 40 · :··530 · 

: --_.::~--·, ~e~-=~~:=rie'· ·.·. ·:.: ·.· :·· ·:. ·:··· ·.:.>·:~g.· _·,.·-: ........... ·. ~-- · ,-!~ ·_· .. ·-.;: ·.·· 
· · · .- Benzo[k)fluoranthene :: · · •: • • ' · · · · , : : 530 · U . · · .58 -. . · · · · : 530· 

· ·. Benzci(a]pyrene ·. .·· · . · ·. · .._. 530 · . ' ·. U 31 . . · -.:530··.. : · . . . . .. . . .: b=~.~,::=~= :. . . .... > .·· ·.: .:· _-. :~g. . . · .... : --~ · ........ '. . . . :~ ::. . . ..: ;3~ ... . 
. Benzo(g,h,i]perylene. · . . . ., .. . .. · 530 : . . ·. U. .. . 37 . 530 

: · ' .. · :cartazole · · · · · , · · :· : · ·530 · ·., U 45 . : : . 530 
bis(cf:lloroi~opropyl)"ether . ·530 · ·u · 56 530 · 

·surrogate· . · '-· · .. · . 
. : .· ·Phenok15 . 

· . 2-Ruorophenol · . .. . . 
.. · .'- ·: 2,4,6-Tribromophci!nol .... , -~ .\ · . :" . 

: %Rec 

. ... : $3. 

. .. 51 • . 
67" 

Acceptance UmitS ·. 
. :.38-102 . 

. . .. ·· ... 36.-1"01 
. . ·. : . 27 -124 

·. ·. 

' .. 

.·· ·· . 

... · . 
· .. ·Nitrobenzene-d5 .: · :. · " . -,... .' ·. ·. ·. . · · . ·· : .... . · . ·: ·.51 ·. . . 33-94 . . . . .. :'·. 

. ·.· ... 
. .. · · 2-Fluoroblphenyl . , ·_; .. . . . . · ·. · 

· · Terphenyl-cl~4 ·.: .-·:. · · .. · ·. · .. · 

. . . . 

.. ·:· . 
. . ·: ~·. . . . . . 

·.···.· ·. 
; ..... ·: : ~ . . .. · ... 

. . . ·=~ ' . . : 
.. . . · .... ... · .. . · ... · .. 

:' ·: .. ·" .·.·· 

. ··. ... ... 

. . . . . . 
. -~ . . ',• ... ··.· ... 

·.·.· ... · ... ··. 
':.-. 

·:.·· 

:··. ·. ·.-. · .. _53 
. . . 69" . 

.. .. 

··. :'' . 

. . :·. 
·.·. 

·. ·· . 

,·; .. ·: 

·· .. ·· .. ··:.:;· . •'. ...... ' . 
: . : : . 

. ··. ·_..;. . ~ .. ·. 

.·. 38-104 
40-129 .. 

...... : .. 

... . . 

··. •' 

. . . .... ; . ~ 

.· .... 

. ·· ... · .. 
.... 

· .. :_ ... · 



:. 4jiiiiHI ST. L® ·····-··· ..... 

Client: Spectra Tech 

Client Sample ID: · NOIM000402 

. Lab Sample ID: 680-f1658-14 . 
Client Matrix:· · · Solid ·· . · · . · % Moisture: 54.3 

Analytical Data 

· Job Number: 680-1165!H 
Sdg Number: SAOC02 

Date Sampled: 12113/2005 1609 
·Date Received: 1211~ 093~ · 

.. . . . · .· ·s21oc Serillvolatlle C0rnpounds by Gas Chromatography/Mau Spectrometry (GC/MS) : · . ··. ·. 

. , •. .'Method:· · .. · · 8270C :~ ; : · · : ·· · ·· . ·: · :_-~nalysls Batcti: ·sSo-:32923 · · lnstru~erit!D: .·· GCIMS SemlVolatlles - T 
· · .. · .Preparation:· · · 35508 ·. . .·· : ·:Prep Batch: 680-32028 · · · lab File.ID: · t1764.d: · 

·: . Dilution: 1.0. ·: Initial WeighWcilume: 30.08 g 
·: .. DateAnalyzed:·. 01/04/2006 1659. ··· .. · .. FinalWeighWolume: ·. 1.0 ml.-· 

· .·· · : Date ~repared: · · 12/2312095 081(; · . . · · · Injection Volume:· . 

'. · .. \. Alialyte . ·. · ·. . · ·oryWt corr8cted: Y Result (ug/Kg) · . Qualifier . . <MDL . · · RL · 

. :- : . · Phenol · , . . · : . ·. . .. .. , . . 720 · · ·. . U. . .-",. ·. 65 ·. . .. 720'- .... · · 
· .- · · · :. · Bis(2-chloroettiyl)ether ··.·: · · .. ; > :..,:· -: ·>· . . · . ·. · ·. . 720 · · . · · · :· U .. · ::. '. · · · . ·. 61 . .. . :_· .. 

7
7_
2
2
0
0 . :: · ·. . . . 

· . ; :._: .. 2-Chlorophenol . · · · · · ' .- .. . · · · . · · 720 · · · · lJ · · · · . , 59 · . · = 
: : . _: ·.· -.: · =· · 1,3-D

0
:chloro.benzene. : '· ... : . :_ . .> . .. . . .. ···720 :· · :~:' .... : _uu .. · ·· .. ;.: . ·. 57.· ·. ·., ··: .: . · 720 . ' . . · · · 

· .. · =· ·. 1,4- chlorobenzene . . ... · '. . · ·: , 720 . :_.. . ·.U 48 720 _,' : · . ·. · · · .. '. ·· . 
. :· ::::1,2-0lchlorobenzene.· .·. . ::··.720 . ."·. . :·_50 .· 720··· · · · 

· · · 2-Methylphenol . . · · . . . ~- · · · ·.·' ·. · · · · 720 U . : · · 65 ·· 720 · · · · 
I : . ·. '. · N-NitrosOcfi-n-propylamine - .:. · . : ' . ·. 720 · .. U ·. ·. ; 151 . . : .. ·: :~- ~g · ;. \ ·· .. : ·: I· ... · . · Hexachloroeth~ne ... · . · · · :: . . . . . ·. :·· : .720 . . · · ·. · U . . . · · · 44 · . 

r .. · .• ·.· ...• =:.··. '_ '.; . : • ~ . ~; • : > .·· ... <~ . 
• ·_:.· .· : 2,4-Dimethylphenol :· · · · · · · · ·. .. · ·: .. _.:' · 720 . · : . : : . . Li . ·.. : . · 76 . . · 720 = 

Bisl2-chloroethoxy)met~ane · :·: "· · · - . . ·. ·· · . 720 ·. · · . ,. · . -u 52 720: ·. · ·: .. ·. ': 

·.:"~:if~::!:~~:·."': .. ·<.: .. ·:._ .... ' ... '.: .......... ~~g.:_·.:·.-.-.::_·'-..··~·;·_ ........... :·_.-.. _>·,_: ... ~;g=·:.:= :·-. 
· , _:· ·:· f"aphth~ne. · .. : . . · . · · · ·. · • 720 . . U . . · . · · 41 ·. · : 720 .· .: · · · 

: .· ·.::..:.>·. · .. ··_4-Chloroaniline · '_. · · :._._·: .. · ... - ·. ··· ·.: .-." 1400 ."·: ·" ·u ·._..: ... · 57 ._: ·· · .• ·' 1400 -_· .. ·. 
. . . . 720 . . '. . u . . . : ·. 44· . . . . . 720 . . 

·· ;· .· .. :·:'.··.~::~=~~':nol" .... ·'._:·:... . · ... 720 .. · .. ·· , .... U > · .. '. '.74· . ·. ·· '720· ·.: 
. . ·_. . ' • ... :, 2-Met_hylnaptithalene · : .:_ .,_ · · ·. '.. :"· ... · . · 720 · · · .. U · .· . . .. ' . 52 . .-:120 · .. 
. . . . . · · · · Hexachlorocyclopentadiene · · · · · · · 720 · · : · U * . · · 180 · 720 
. : ... · .. _.. 2,4,6-TrichlorophenoJ ·· . · ·.· :. . ·,:·. · .··. ·. :. · 720 :_ · ·. • U ·· · ·. · ·. · : 44 · · · " 720· 
... · .. · · :2,4,5-Trichlorophenol · :· . ·· · · ' ·.. .·:. · 720 · : · · .u · 70· · · ·. · · 720 
· · · · : : .. 2-Chloronaphthalene . · · 720 : . . · ·. · . . u 52 ., · . . . . .. 120 . . . · : . 

·· .. =· . ; .. 2-Nitroanmne ·. · · ". · . . .... · . : · .: ._ .'_ 3700' . : '.:· u ·so.· 370t!. · . . . : 
. . · .. · ··Dimethyl phthar* .-.. · · ·. · "· ·. .. .. "· ·. ·· .. · · · ~ · .720 .. · · . · ·. ·, u · · 41 . 720. . . : · .. 

. :-· .... 
.. ·~ : 

·: .' ·: .~. · Acenaphthytene .. · .. · · · 720 .· u · .. 37 : 720 · '. · · .. · = 

·=: : .'.. .. : .. .- .. . 3.-Nltroaniline ·. ·" = . ,. 3700 : U ·· · 72 . . 3700 .. · .: · ·: 
\. · . · ·· Acenaphthene .- · · 720 ·. · · : U .. 41 . · · . ·. 720 .. · .. : 

.· . ·. 

. . · · . .' · · · ·2,4-0initrophenol · · · .. · · 3700 · U · 370 . 3700 . . . 
; ·. ·. · .. _. '. .. : · :. 4-Nitrophenol . . : ·3700 .... U. · 460 · · · .. , ... ·. 3700 ·. 
: · " ·o·benzofuran · ·; 720 ·. ·· · u 41 · · · . · 720 ·. ' · 
·!: :·.·,_. -·· :. : 2~Dinltrotoluene- 720 · · . .: U · · 41 ·· · ·, · 720 
:· .. ··: ;; .,:- 2:6-Dlnitrotoluen~. .. .· .:· . : 720 · .. . U .. · · · ·. · ··72. . .. ·120 
·: : > _. · .. · · . , :_ 3 & 4 Metl'lylphenol_ .. · . ' · ·. < 120 .. · u . -.. . . _:_ 63 · . ... 120 . . . ·.-

. . .-. -. ·Diethyl phthalate.' . . . -: ·. .. . . .· .. 120 ... · · 'u ·. ·· : . :-=. .. · 48 · . · '·· · · · 720 .· ··· 

.: . : ... ·.-: .. ! ... : :. ~ .. ~ · .... " · .. : ... ·. ';.'.'•. . · .. . .. ·: .. 
; :. . . . 

. ~ .... :i .... :· ·:.~ .·.... ~ .. ~ .... : ... . .. .. ·~. · . .' .; '·~ .. , ..... ·.·= ..... .· .... .. .~. 

. . : ...... ·.·. _· 
. • •• .' .. · :.~ ·:·. ' .. ~. • . ·.•• ·.: .... :. • .. •• • ..•• ............. : : ·~~~: ~: ! . . ••. . •• 

. :_:·_': :··· .. -. :: .... ...... ·:.··· .... ·::·. ·.. . ··" :. .. . . :·.,. ;--->::<.·:· .. ' ..,, .. . 
..... . . .· .. ·. . . .. . 

!!*.E!S.W...:~\..<lS!!Mt .. M •. a.s .... c.t .. <ct .. t. ....... ,; ..... w.s .... tt a:::: we::z 4" "z at' 

•. ·! .• ... . . 
. .. : . ··:·. ·:: ~. . ... . . . . . : .. ~~· . ·. . . . ... ·. 

'.: ....... :·: .· 
. .. . 

·· .. ;·" . . . . . . · ..... 
.· ··· .. 

··:. •, · . 
. : · ..... 

: .. : ... 
'·":-· . . •:'" 



-Client: Spectra Tech· 

'. Cllant Sample ID: · ·:.NOIMOD04D2 · . 

. .. ·" Lab Sample ID: : 680-11658-14 · · 
· Client Matrix: Solid· · · : · % Moisture: . 54.3 

Analytical. Data 

· · Job Number: eso-11ssa-1 ... · 
. Sdg Number. SAOC02 

· . Date sampled: 12/1312005 1609 
· · Date· Received: · 12/1512005 · 093$ 

S270C Seml.volatil~ Compoun~ by Gas Chri;lmatographyJMass Spectrometry (GCIMS) . , . .. . . . . 

. . Method: . . : .. ' ·, avoc :: "" . . . Anal)tsiS.eatdi: 680-S2923" . . : .... ,hstri..ment.10: . GCJMS SemlVolatiies-r . . i. " . 

. Preparation: 3~oe'.· ·: · :, · '. Prep Batch:.680-32028 . ···lab File ID: . ·t1764.d · 
· · ··. ·. Dilution: ." 1.0 · · · · ·· · · · ··~ · : Initial WeightivolUme: .· 30.08· g .. 

. :DateAnal)ized: ·'. "01/04/2006 1659 '. .. FirialWelghWolume: . 1.0 ml ""· 
· · Date Prepared:· . 12123/2005. 0815 · .. .. : ··Injection Volume:. . : . . . .. 

. . : · Analyte . DryWt Corrected: Y .. Result (ug/Kg) QualifiE1r. · MDL' . Rt" · 
'· " .. :Hexachlorobenzerie" · 720 U .. 57 · . . · : · 720 

::.-.. ·.·, .. :·" .. Pentachlorophenol .. , .. .... : · .. : .. "":-:'"·, ".=. :::·:3
1
1
1
.0
0

0: .. ,_:_ .. ;_:" ... :.~:·".'.JU'···.;:,.·· '·1ao· ·:. "·"· 3700 .. ,· ·· ·:·-:. 
· '. .. : :"." : Phenanthrene "" .... :· . 63 .. · . 720 . ...... " . 

. : Anthracene · . . . .. . : .... ·.150 ·. · · J .· . ·. ·so · · .· 720 · 
"·"·:' .... : Di-.n-butylphthalate · ·· .... ·· .. : ... 120 .. " .... u ... · · .:eL ........ · 120· 
· . · ,: ." .... Fluorai:rthene · ": · · 650 .: . : · . J ·51.: . · . 720 ·' 

: .. .., ·· Pyrene . · .. - . . ... . 540 · ·, · . · ·: . J' " · 44 · .·; 720 
· "·. Butyl benzyl phthalate: . ·: " · ·' " ·: .. . · .120 ; · .-... .: u . 59 120 .. 

. . - · · 3,3'-Dlchlorobenzidine · .. : ·-.· . · 1400 · .. - U. . · · 65 " , . 1400 : 
'': .. Benzo[a]a~racene :.· .. , .. ::· · · ......... 290 ·;J· 68 " .... _· . 720· · ·" 

•

. · :, : :: Bis(2-ethylheXy'I) phthalau( .. ". · . . _ . . : .. · .··.·.· ·~." o .· .. . .. , ....... J.J ~ ." ,· :' ... ·.. . 83 . _ . ·" · :120 · 
.. . · Chrysene .... ' · . · ·.. ~ · 55 ·,.. ._-. " . 120· 
<" ., Di-n-octylphthalate :"'" '.'. .. '. '." . ;: .. ""· " 720· . U ea .. : .. ·: .. :-720 .· 

.. · .. ·. .. . ' ~ ' ·•· > ' _··".··."_,:.: ... :.· .. ·::_•.·23ir0g.:"=. ····•··· ·.··.··:.. ·.· ~JJ· ... ;: "·· .'.· .. '."< . !f.::" .... " "· .... : ~~f: : . 
_ -.; · · ". lndeno[1,2.,3-cd]pyren~ ....... · .. ·::, ·. 57 ......... :: . 720 · 

"" "' .. "· · .". Dibeni(a,h)anthracene. ~. ·:.: . '".'. · . . · '. ":. '. .- . "66 .. ·.. .. J "52 . ·: . . · 720 · 
;eenzoig,h,l]perylene.'." .. ·,.· -'·" .".:"·;. ·y·."'.

7
2
2
40
0
·· ..... '.· · '::." .. uJ · .... · .. ·50·. 720· 

, .. 
,, 

•:. Carbazole " " " · .. . . .. .. · 61 . , 720" 
-.' .. -.:. "bis(cf'lloroisopropyl) ~ther " , . • · · : · 720 · . · U " '.-. : " }6 " 720 

" .sur.rogate . " · · ,' · · " "· ':.' > <;= . .. · :_ .. ·;~ · = ::-:::" · ... · . " :"· %ftec . _ .. ... ',A.cceptanc:e· Limits· 

" ...... · Phenol-<f5 . . . . " :'· .. "<: :.:.. .. ... 55 . · · :.;·38-102 
. · . : 2-Fh,forophenol · · 54 .. .. .. " . 36 - 101 · · 

" ,·. . ", . 2,4,6-Trlbromophenci! · .. · . "·:.· ....... 
5
1

3
1 .. "··.:. ":.: ... · .. . " "27 -124 · .... . 

.... : · ". Nitrobenzene-d5 . · .... · .. ·." "·' _ .,. :- ... · .. " .... 33.94 .. 
· : . :... : ... 2-Fluoro!>ipt:ienyr' . . _.,- . " · · . :. : . · · · · .. 56 " . 38 - 1.04 

.... 

·!. 

I~ • ' 

· ·. -_ :rerp~enyl-d14.'... · ·"es·'. . . · · .... 40.-129: 
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4iQl@I STL® 
.. mtjli.W 

· . Client Spectra Tech. 

Client Sample JD: . 009M000402 · · . 

. . Lab Sample ID: 680-11658-15' 
· Client Matrix:. . Solid . . : : " % MoiSture: 63.2 

Analytical Data 

Jo!> Number: 680-11658-1 
Sdg Number: SAOC02 

· Date Sampled: · 12114/2005 1055 
Date Received: 1211512005 0936 

-------------------------------------------------------------................................. -... 

· ... 

· · · 8270C Semlvolatlle Compouf)ds by Gas Chroml!ltography/Nlass Spectrometry (GC::IMS) ' 

·. Method: . .' 8270C .. · · · . ·_. :.·"'.. Anal~ls Batch: .6~32923' '.. ·J~~trument ID:· -GC/MS SemiVolatlles -T 
'.Preparation: 35SOB · .· .. ·• ... , . ·.Prep Batch: 680-32028 ... : .... Lab FHe ID:. · · t1765.d · . 

Dilution: · ~ · .1.0 . · · · · ·. ~ · · lnltlal WeighWolume:. . ·. 30.00 g . : · · · . 
" .... Date Analyzed: · 01/04/2006 1724: . Final weighWolurne: 1.0 mL 

. Date Prepared:· f212312Q05 · 0815 · · · . . . Injection Volume: 

. ' . . . 
. " Analyte . DryWt Corrected: Y. Result (ug/Kg) Qualifier .' . " MDL· RL ' : ' 

· '.-.:. ·: :": · .. :. :~~!1oroetii~l)ether. ". ': . .': ··· ... - .' ... -.. ; .. :".·:.: ".: :., .. · : .. , :g ...... " :: .... : :.\ ~~:::: .... : ·:. · ... .:.. fa:. . ·" .;::;:- · · · 
· ·: · 2-Chlorophenol · · '." : . .: . . '..·: · : . .. . : ": 900 · . U" .. '. · ·: · 73· 900· . 

·: · .... 1,3-Dichlorobenzene : " . - · · ·. · ", ... " · · 900 .' .: "·" · ·,. "u: ·. 71 · ·900 ·' · 
. . .... ; 1,4-Dichlorobenzene·.'.: < .· . ·900 .. ".: . "' u: . . .. '.· eo· .. : . ·900 .. 

1 · :·:· ,:. ·'." .1 2-Dichlorobenzene .. : .... .. · "· :. .... · · " · 900 : .. · U: · · · .. '. 63 · . 900 · · 
I· '.' :"·. < ·2:Methylphenol · .. . ·: .. · .· .·: .' · .. · · 900" " - U '"82 · ·900 .' 
!. · .. " " :· · :N-Nitrosodi-n-propylamine· · : "· .... · .· "· -· . : . · '. 900 · u · 76 · · · · · 900. • · 

· ·. · ... ; · Hexa'chloroethane . :· " · " " . 900" . ·:: · U "" 54 900 · 
: "" .. · . : .. · ' Nitrobenzene· · · " · 900 : " ·: : : . · . · U " · :- .. · · ." 95. . ·900 

. ·::. ·. · :_ :.· lsophorone ·. ··-·. :·. .. . . . 900 U ·. ·. · ·· . ·ao ·~ .· 900 · · 

•.. <::.:;:·i~!:~~~tie~ol··" ... : .......... · .. :·:·i·,··:··;.·:.·:/:::;:·: ... " .-·.-:-. :: .... 0:·"" .. :: .. ;·~".: ..... ·:":: '. ... :_: ... :." · .... ::·;:g·:.: .. : .-·'•. 
" ...... . Bls(2-chlorcethoxy)tnethane , " · :.· · .. . . .. .... 900 ·" ·: ... U .. " ... ·· .·. 65 .. .. .. " 900 · .... :.: 

<·";' .. :: '.' .. :.:"~:~~~!~!:~:~he~. "·: ·:::;· ..... ::.:... · ... , . ;·· :<\.>.: ·. :gg. ': ~ < '. ... ·" .. :~:·"'".· "·: · .. ·:" ::·:"·.~:· ' ...... '..· .·=" · .""·, \ .... · 
· . . · ", ,.: . · Naphthalene · · · ,... · . " . 900 · " · U · : "" · : " 52 . . . 900 . :· " 
.. "·· .. :·""·4-Chloroanmne· .. :.(: .... ,. .... " "· ""«.1800 ...... , ... "u.. · · 11 .. : .. . '.= ·:" 1800· .:" .". 

'' .. Hexachlorobutadiene: .. " ... ... " ·· - 900 .: ·u·." 54· . .. "·900.: > 

',· · .... 

. .... 
•• • 1' • • 

. -.. 4-Chloro-3-methylphenol'. " . : " ."'.. ". . 900 " u· .". 92 . '. .. .. 900 . : 
' 2-Methylnaphthalene · ·: .. "·· . · ., " ' ... :- : 900 U · .: 65 . "900 . :·. 

Hexachlorocydopentadiene . _ .. · ~: ·. . · .· · ·.- 900 · · U * ·. · 230 . 900 · · -~ · · · · . 
; .. · .'. 2,4,6-Tr.ichlorophenol" ·" '.,: : ,-..... : .".: ,..· .,. ·:: .. 900 : .. · " U. -.:·: . :54. 900" 
, . 2,4,5-Trichlorophenol · · · .: . : . '. ." · · " ·: · · '."· .' 900 ", · u-. · . .' ."·'." .: · 87 ·900 · .' ... 

. . . 2-ChlQronaphthalene." ·',. · · · .... ,· : · ' ' "" · 900 .. · : U : · 65 · ; · 900 
" : :·" .. 2~Nitrtianiline . · 11600 " U -:' · "· ... · 63 . '.", 4600· 

. :· :.· Dlmethylphthalate.<: .. :· .··. .·. : .900 . ::: ·· .. u·. ·. ·:· 52 .. ··. 900: 
.·:: .< .'.Aoenaphthylerie· '. .. : .. :"· ''.':,.. 900 ·, . ,."· u··. . 46 · .. : .. 900 

..... .. . · :_·. 3-NilroanlJJne · :.. -4600 . ~ : u · · · · · 90 · · 4600 · 
: .. O':.· "-: ·.'·" ·Aoenaphthene · · .. · , . . : ":"" ·"· ." .... eqo . . ." u· :~·~ "" · ·52 . "SOD 
.. : .: : · "2,-4-;Dinitrophenol 4600. " .. U :: :· .. · .46o· . : - . 4aoo 

4-Nitrophenol . · ..... " . ... 4600 .U · : . . .. 570 · ' 4600 .. 
· : · . · Dibenzofuran " · · · 900 .. ·u · . · · .. · · 52 · · · 900 

. : · "· ·, 2,4-Dinitrotoiuene · .... "" . .' . · : · · · · .900 ... U · · · "" 52 . · .·:" . .. · · 900 

~ : . . .· 

; ... 
· .. ·" .2,6-0U,Hrotoluene.. . . . . . . .,.. . . , 900 ·. : . U ·. · 90 . . ..: 900 . ·.: 

:.-: .... ::.::·:3&4Methylpheno1... .. . . '".":·· .:·.900.-.....· .. u:· "79·", .900· 
· · · : · " Diethyl phthalate ·. · · .. .. ... , : · .· . , . · ... · ... 900 .. . " ... . · · u " . · :. 60 " · · . 900 

·. ,, 

". 
:.. :. : ·:~· ·,. :· 

·,·. ,(. ,.·.: .. · 

'.··· .... 

. . , .. 
. • .. 

·· ... · 

.·· .. 

·:.:.:. ': ·:. ... ·. .. . . . : . •',\ .· ·· .. ·' .... ··, 
• • -~ : ... .: ·:·· :: .... • • •. • ••• • ••• - •••• :. • • •• • : -.: •• f • • • • • • .. • • ;,. 

. ": . ..·· :·· ... ·. .. .'._ ·· .. ::. : ~ ·.:.. . :·. ~-.. : .. ·· ~.: .... :· . : .. ;. . . . . .. .;'.: . :: : .. • . : .. · .: ·: .. : . · .. 
. ··-~·· ·: ~.-· .. ·.: .·.. . . :'• ·· .. '_· ... : '· :- .'·.: .. ·.· ·:.·- ~ ;'. ::.'~· ... -.. :-:·· . :~ :.-'.:·: '. . : .. ·:· .: ::·. . • . : ... ..... ·.~ ·-<.:· !.:· . . . . : . -:.· 

0·:~~ . .. •' . ~· 
•t •• •• • ."• • ... ' ••. i '•' :: ., ,,,_. • •• ;· • • • " : •• • : • .. •. • ; : • ••: • ~ .. , .. ": • ,' • • •• I ,. • '; • ,' '• ":' '.:: '. :· 

~ .. ·.: ..... ~ .;·· ~:·-'·;:·: .... . ~-· ·:~- .· .; .... ·: · .. :_,_._:_: · .... ·. '• :·. -.-~··.~ ·-,. .. , 
... .. . .• . · .. :. : "< :: .. 



11•••r•M .STL®_,_: . . Miii§M 

·Client Spectra Tech 

_(:llent Sample IQ: 009M0!)0402 ·. 

Lab Sample 10: ·. 
Client Matrix: · · ... 

680-11658-15 
Solid·: % Moisture:· . 63.2 

A~alytical Data 

Job Number: 680-11658-1 
. Sdg Number: SAOC02. 

· Date Sampled: · 1211412005 1055 
· ·oai. Received: 12115/2005 0936 

·: 8270C Semlvolatlle Compounds by Gas Chromatosi·raphy/Mass Spectrometry (GC/MS) . 
'• . . ... . . •. .. . . . . . ., . . . . 

. . Method: · · · · · ·:8270C . · ·. . : · · ·Analysis Batch: 680-32923 . ln~nt ID:. ·.. GCIMS SemJVolatlles • T ·'.. · · · · 
· · . Preparation: · ..... · 35508 Prep Batch: ·680-32028 · . · . ·.Lab File ID: t17sS.d . · · · · · 

Dilution: .· · · 1.0 · :• · · ·· lnitlalWeighWolume: · .. 30.00 g · · 
·.·Date Analyzed:· 01/04/2006 '1724 Final WeighWolume: · _·1.0 mL .. 

· · · .· Date Prepared: . · 1212312005 0815 · Injection.Volume: 

.. 
· Analyte ·: ., DryWt Corrected: Y ·Resutt (ug/Kg) ·: Qualifier ·MDL ·. RL. · 

.. . ·· :· H.exachlorobenzene·. . . . . . ·900 · .. , , U .·. · .. · ·, .71. ·900 
· ' · • Pentachlorophenot. :. ·· · ··. · . · · , . . · . · 4600 : · · . U . .-. · . · ._. · 230. · 4600 : .. · · . 

.. I
· .. 
! 

.··: 

.. :. : 

. ·-

=· ... 

.. _.Pl'!enanthre.ne · · · · ·. · :·. 900· .·· . U. ·. ,._.79 :· : .· 900 · /:·. 
· .. Anthracene ·.· .. .. .··900· .:· "· .: ·· u· .·.63 .. _ ··soo·. ·· 

. ·. ··: :.·. ::· ~~!~~!~th~·~te; .. · _: ... : : . . .··· .· ·.;. :g .·. .· .·~. : ...... · .. • .. -.~~··. :_ ... :: :O~): ~: 

.·. , : Pyrene· ·. · · ·.·· . · : · 230 .. ' J · ,·. ·· 54 ·' ·· _: · ·.900· .... · 
. . . Butyl benzyf phthalate: ·. ·. ·· · · . ·. · < · · · · . .": 900 · •· · · · · .. u · 73 .. : ""900 ·· · · 

· 3,3'-Cichloi"obenzicllne · .... ·. ·; · · :· · ·. · · · · ... · 1soo·.... ··· .. u ' · ·· 82 . 1800 .. ·· ... 
Benzo[a]anthcacene ·. · : . ·. . .. · · .. :· .· . ··. · 1 oo . · ·. · .. J . ,. · ·· 84 , :" 900 · . 
. Bls{2-ethylhexyl)"pt:ithalate :: ·. · · · . ·. 230 · · ... · .': ·. . . . : ·. 'L . . · · 100 . · 900 · 

.<Chrysene .. • :· · ·.. . ., :··. · · . 150 . . . . .. J _:_ 6
84
8 ..... :'· ::.:_· .· :"-. 900·-.. · · 

. · ~ Di-n-octyl.phthalate · : · • .. :·: .. . . · ·. · · _. ; ' ."900 · : · · . · · · ' u . . ... 900 : . . . 
." .-. BenZo[b]fluoranthene . : ·. · ·. · ·· .. · · · ·: . . : : · ... \: 230. : ., · . · :· ' ···::· J.,,.~ · ·." ·· '· 71 · · · · 900 · · • · · · ·. 

· · · . ." ·aenzo[k)fluoranthene · : ·· · ·' · .. '· ..•. : : -110 . : ·: J" ...... · :.98 ·. ··. < :: · . 900. .·. ·:· .•. ·:. : · 
· :"· .: Benzo[a)pyrene . · .. · .·· ·. · · ·· · ". . ·... . . . 120 ·· · . . ·J ·: · ·· 52 · ·. · ·900 .. · .,_ ·. 

· ,lndeno[1,2.3-Cd]pyrene· . ··.·.: .,-" .. · . . ·· '. ·. · · 86 · ; · . J .. ·. · 71 . 900 . · · 
. ·· ·. Dibenz(a,h)anthracene · ~ .· · ·.:. ·. . .. • . -. · ·900· :: _ ." · · ,: ·, U · · · · 65 · · 900 · ·· 
·.'·· · ... · .. BenzO(g,h,i]perylene : · · . 100 · ·. · J ... · ··. ·. 63 . . 900 ·· ... 

· .. · , · . Carbazole ·· · · · . · 900 · : · :. u · ' 76 · · · · · .·· · "900 . · · 
; · · ··:.. , .:!>is(chloroisopropyl) ether: .. · .:: · . '· · · · _, ~. < . · .. u ·.. . · . · 95 · · · ·. 900 · ·· 

. ~·':· \ .... 

.· ... · .... ·· :-:· surrogate'.,. 
.. . . Phenol-d5 . 

2-Fluorophenol · 

. %Rec .· . , · · · · · Acc:ep~nce Limits : '·.- · ---:0'"'-.·-'----...;_--_ _.._...,._.;....,.,_...,...,..,. ___ _....~....-,__..., __ .,.... ____ ___ 

. . .. . . 47.. 38-102. ·. . 

· : 2,4,6-TrlbromophenoJ· 
· Nitrobenzene-d5 · 

. . . ·2-Fluorobiphenyl 
· Terphenyl-cl1:4. · · 

.. · .... 
... .:.· . . . ·.~ ... ' 

.... ·.· 

... ·. 
•. ·.· .. 

. : :· 45.. .. :· 38 • 1 Of : . . 
·a1 . . .. · ·, ·.21 -124 ·· ·· 
43 . ·:: ·'. .. . . . . .... 33 _. 94 

.46. ·· .. · ss:104.. ·· 
· .. :·5$ : . ·'·.: 40-129 

: .. 
. . ~ .. 

. .· ... 
·.· . 

. ·~ 

. :· ... 

. · .. :. . ..... · . ... _ .... :·. 
.. ... . .. . • .. 

; I' 

· .... :· .. 
. . •' 

. . ,'.• .. :· .. ... .. . . .. . .. ,\ 

. .:- .. 
. . :~ .. . . . . . ·.'.· .. 

. ··.: :. :.·· .... 
-
.. .. . .. . ~ -~~ . 

.. : 

. . . . . ' ... ·.. . . · .. '·. · .... : ·. _· .. :. 
: . . . . .. · . . . . . . . ~.. . . . . . ; . . . . . .. ·. . . . . .. . . : . . . . : . : . . . 

. .. . ~. . . . . : ~::. .. . . . .. . . . . . ·. . .. . . . . : . ·. ·· ... ·: ·. . . . . . . . .. " 
: . . . . \ . . . . ,. . ,. : -.:· . . . . .. ·: : . : . . .. ..: ... ·. . -~. . ... • ; .·· ··: .·· ·. ·.: · .. ' ... ~ .. ·· . ·.·· ·.::.:_, __ ··.~.;.·· .: .. _:· ,.· ·-.·.:.: ..... :·:·:... ·. : ... ··: .:·: ·, ...... .. _ .. :'. . . · .· .. :.· :· , . .. . . : . ' . 

• • ' • • •. . ~ • • • . . . .. • ~ ..... • . :. . y • . • • • • '.' . " . , •••• • 

<':: >STI.~""": 'J}.'.,,'.; ; ' ;·,,;:·:p8~,#~f107' . :); <: : . : > . ' 
'o 0 0 "oON ~ 0 ', ~-.. o ,o •,'~ 0 :~:·.-.. • ',,,.:•,' ':·.:-.: , .. ·, ,•0 o o' o: '' '• ~: ,:_. :",,., 

·. ·.:· .. : ··. · .. •·.·, ....... · ... ··=·::-~~~ ........... i-.~ __ :_·::;· ·-·:.~. ··: ·. ..·:·~·~{ ,;• ...... _ ... ·~_.::;,.~ ........ _· ... ··. :· .. ··":· .. 
. . ·:~· ... :: · •. •· .• : •. . • :· •. ·:~ =··... . . . .. .. :: •.. '; •. ;··::. ~ .·•· ....... -~:. •· .... : . • : . ...... ·:. . •. ~ . . ·: • 

. . . . . . .... ·.· ·: ... : · .. : ·. ..'.. . . . . . . . . ... . . . ..:.:::.. ·. : .... .. . .. :' . : :. .. . ~ . : .. ·. ·. . -... .. .. . .. .. . . .. . : . . ~· . . .:.. . : : ' ...... . 
. . .. .· . . .. ,· ·. . . . ·. . : " . .... .... . . " .. · .. 
... -. · .. -. ··.,·"::.:Y::·:·· .. ., .... ~ .. ·: :· .......... ~· ·.·.· ·· .···:·:·:· ... ·:"...-.·:: .. .,·.·: .:::i:·."./: ... :.··:·~ .. :·: . . -,· .... -:.:·.~=.;~ . ._···;·.: .. :: .. ·.:·-..: ..... ::~:. · .. ~:.=:·~.·· .-:.":.·::_.:. 

·. ·· .. 
:···:,; 

. .. ~ : .... 
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Client: . Spectra T ecli 

Analytical Data 

·· Job Number: 680-11658-1 
Sdg Number: SAOC02 . 

. ; ' .. Client Sample ID:.:·: BSLM000101 
. ··. . . . 

· ·" . Lab Sample ID: . 680-~1658-1 
. . · Client Matrix:. . Solid · 

• .. , 

% Moisture: 64.6 
.Date Sampled: 12/1312005· 1058 
Date Recelved: · 12/1512005· 0936 

· · · · · · ·_. '8081A_8Q82 Organochlorin., Pesf;lcldes & Polychlorlnated Blphenyll! by Gas. ~hromatography 

. . . : . . ~e~od: .::: . . So81A. 8082 . : " Analysis e8tch: 680-33041 : .1rient1D: . GC SermVolatileS - M· 
. . · · . Preparation: -:" 35508 - . , . Prep Batch: 680-32022. " · Lab File ID: · mja04043.d · 

DUution: · · · 10 · . · · " Initial WeighWolume: .. - ·30.04 g 
. · bate Analyzed:· · .. 01t05/2006 0336 · . ".· . Final WelghWolume: 10. ml· 

· · · · Date Prepared: .. '.12123/2095 0802 · .. ·injection Volume: · · .. _ 
. . . . . . . Column ·10: · PRIMARY 

. · . ". '. ·• .Analyte · DryWt Corrected: Y· Resutt (ug/Kg) Qualifier MDL·'.·· RL 

··, .. ·:"·.:::::~~~ .. : ., .... · .. ·,. .,·: .. · .... ··-.;.-::: ..... ·<."· :. : ... :~. ··::. ··" . ·:·-. ~ ·,.. ::~- ... ~:: . . : .. "· 
:· · : "' _:. 4,4'-0DT · · -.'. · · · · , .. : . . · . .. 93 · . · . : . U · · 7.6 93 .: . 
· · · "· Aldrin · '. " " · · · · ' . 48 · ·." .. ·. U ' : · . . 3.9 """ 48 . : 
. > ·";.'.·::·alpha~BHC, · · · :-· : 48 .· . . ' U . · 15 :· 48." 

: :b&ta-BHC .. · :- ,.. ·48 . . .. ._.: U= · · .· .. 13 .. '. .. :. . :48. 

__ . ·.- : ~::~~~~~.nlcal)" " .. : . ...... .. :a· .·.·~:.::. ".:·-. ... :~s .· ... ._;. ··-~ 
:::.""·.·:· Oieldrin .. · ·· . . .... · · .. ".'93 ·.u 9.9· :·.93 

... '.'.: Endosulfan I . . . "· :· . . . . . . . . 48 · .. :: . U ·: 4.5 ... ·.48 ".. 
'· .. : Endosulfail ll .. ·· -. · : . : '. :· 93 : U 7.6 ... 93 

· '.' .'-·.Endosulfansulfate : ·:. · ....... -. ·· :.-~·.· .. · ··. 93 ... ·· · . ~·u 1·0. · . ._93 · 

·:" · i:iidrin ...... ·-__ . .-.: .. -.·" ..... :· ... ,.'.··> .· ·93 .··" ...... : .... u =·., .. 9.o· .. _ .. ·.·.:.·-_ 93~·.··_··.·. · .. · 
Endrin aldehyde . : ... , . · . ". ·. ·· ", ... '.· · 93 · u · 18 

. . ·Endrfnketone ... · : .. .·.. ... · .-. ·: .. .-·:: '. .. :·93. · · U .. 9.0· · , ... 93 
· '. .. , . : · :.'-. gamma-BHC (Lindane) . . · ' ." · · 48 · . U "· · " 3.9 . . :_· 48 ·: 

· ' · Heptachlor . . .· "" ".48 · · ·U . .. · 9.0 · : '·: . .. 48 "· 
. ·: · ' " ,f:ieptachlor·epoxide·" · ;. .. · · .. ... " :: 48 · ·U . . · 5 9 . 48 

·· ··.: .. ::. Methoxychlor: ..... ·:_.·.... :··" .. 490 u··: ..... :.·:13·:_ 480· 
> .. " . :. PCB-~016 .. :. " : . .. · ·. 930 : .. : U . · · .. 190 . · · ·: 930 
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·&iUMl§I. STL®. 
·MlrifiM · ... · 

Analytical Data .. 

Client: . Spectra Tech Job Number: 680:-11658-1 
Sdg Number: SAOC02 · 

. Client $ample ID: . · BSLM000201 · 

· ·Lab Sample ID: · .. 
. · Client Matrix: · 

680-H658-2 · 
Solid ..... % Moisture: · 73.4 

. . . 

Date Sampled: 12/1312005 1110 
. Date Received: 12115120:05 0936 

· . · ·. . · IS081A;..8082 Organochlorlne .Pesticides & Polychlorlnated Blphenyls by_~· Chtoi:natography .. 
. • .•.••. , . • • • • • • l . . • ·.. • . 

Meth~: -: · ... : . 8081Aj~082 · ., · ·· " . Anal)'sis Batch: 680-33041 instrument 10: .· . GC se"1ivo1at1les .. M · 
·•·· ·Prepai'ration: .. · ' .-35508 . · .. · " · -Prep Batch: 680-32022 · , . Lab File ID: · mja04044.d · 

·· Dilution:. · ·10 ·· . •. lnttial WelghWolume:· 30.03 g · 
· · · . Date Analyzed:· · · 01/05./2006 0356 : · . · · · ··. · Final WeighWolume~ 10 mL 
':: . . 'oate .Prepared:" · 1212312005 0802 . : . · Injection Volume; 

. . ·• . . . .. · Column ID: . PRIMARY 
···. ·. 

. ... . . 
· ,' · : Arialyte. · · ·. DryWt Corrected: Y Result (ug/Kg) Qualifier MDL : . . RL 

•', · .. · 

.·.·' _: !::;~~~ ... ·: ::". _:.' ·,. >.::· .<· .. :·: ·: .. : "\ ... :.· .. · ...... : . .,,.,' ~~g ....... u .·. : . ff ·.·. ~~g_ ........ " .. 
.. , , ·:.4,4'-DDT ... ·: . . " ·.· .: , ·. 120. _· .. ·.·. · .. ··_:::.-._uuu·_.>· ... ·:_._._··_' .. ·_>. 5~0_

1

3···· .... ··... 120 · :: · ··· · 
·Aldrin · ··::·· .. · . · -:.:· .· 64 64. ·. : : · · · ·· 

. .-: · alpha-BHC :. . , .. · ..... · ·: 64 _... .. ·'..: . : u.,. · · · ·. 20 64 
:. ·.: '. · · ~BHC. . . .. ·. ·.·, . 64 U . · . ~--. . . 18 64· 

.
j · · · '. . ·chlordane· (technlCal) . . · · · ·. · · · 640 · u . . 11 o . 640 · · · · · ·· · 

1 • • · ,. ,. . delta-BHC :. ·: .. ".·. ·" .. · · ' 64 : . U 8.6 .. · ... · .:-.. ': 64
120 

. .-.: .··.. . ·: . . · 
j. . ·:·.· Dieldrin · . . "· .:.·. : 120.-. . . U · · 13 
L::: ·. · · ·.Endosulfanf-.. · :· ... ··.:.-. . . , 64. . · .. U ...... · · :· 6.0 ._,'.64

120
: · .. ···.·.·.· ·:.· 

•

... · ": "·' .. Endosulfan Ii"·:. . . ·. ... ·· · · · ··'..120 · : .u· · · · 10 · ·. ·· . · 
: .... ,:· ; Endosulfan sulfate .· ;_ · :. :. -:'. ... : _.. , . . . ,. .... ·:. _ .. 120'.·: · · u . 14 120 · : 
· .. ·:·. Endrin .. : ·. . . . .. · ·: ·· ··- : .120 · . U ... 12 · · ·120 · ·: · · 

:.· ·- -:.·.::·-·.,Endrina1dehyc1e, · .. !. • ·· ...... · .. ·• ·_.120 u.>:: 24 · .··:120·.~·-· ·._.:_· .. ~ · 
·.·:.Endrinketone··.· .. , ... ,. .. .120 ·.:···u··. '· .. 12· ·-.120. · 

. · · ·gamma-BHC (Undane) .~ ··· · · · : .. 64 .· · · · . ·. u-:: · . ." · : · · . 5.3 . · ·· · · . 64 . · ·· 
. ·. ·:.'. ., .:HeptachtOr '.. · · ··· · .· ...... ·· .' .. 64 · ... LI:· . ·12 64 ·· 

... · : · · ·. HeptachlorepO.~ide .. _. . : · . .. · ·. ;: ·· 64. ·· · ·. U · · . . . · ·7.9 .. ·· 64· ·. ·, 
:. · · . MethoxyChlor .· ·.· ~ .... · ___ :.:·:·. · ... ·· ·. ·. · _:_ . . · ·. 640. · ..... _ ·_:. U •·.··.:· ···1a -~ · 640 

· PCB-1016 : . ·: .. • . ' . . . ... . 1200. \ . U . ._ . : · · . -250· .. ' . :.·. -1200 : .. 
. · ....... ::. PCB-1221. ..·.:2500.:. ·u ·.260 , : "_"..2500 .. . : 

.· .. ·-.·· PCB-1232 .. · · .. · ·.· . 1200· .. u··:· ·. 230 ·:1200·.··. 
·.. .. · ... · .PCB-1242 ·'. ··.. . ···.· '· '. . 1200· .. ·.· ·uu __ .... =_ ... : .. _-.300280 ·._ ... , .. ·_: ... "11220000_·: . ..-:_· .... 

. ·. · ». · .. · PCB-1248 ...... , . . . . . ., ·. . -, '1200 ' . · · · 
. . ·. .. . ., .PCB-1254 · · -. ·., · · · 1200 : : U · 200. · ..... 1200 

'.•' 

· .. ·, . ; . PCB-1260 · · : · .. · .. -1200 . · .-.·u .... . ·· 240. . · 1200 · · 
:; T0xaphene · . · ... "· ·· " -.. · · · 6400: . . · . · .. u · · · : :. 450· · · ._ . 6400 : · 
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· 11•••• ·_s--T-L®- . . Miti1¢iM 

Client Spectra Tech 
...... 

. Analytical Data 

Job Number: 680-11658-1 
Sdg Number: SAOC02 

· CUent Sample 10: ·. . BSLM.000901 

. .Lab Sample ID:··· . 680-11658-3 
· : ··Client Matrix: . Solid. · . · % Moisture:. . 56.5 

Date Sampled: . 1211312005 1132 
Da1e Received: . 12/1512005 0936 

8081A_8082 Organ0chlorlne Pesticides & Polychlorlnated Blphenyls by Gas Chromatography. 
".. .. 

Method:· . ·. · 8081A_s082 · · . . . · .. :' .. Analysis Batch: ·680-33041. · Instrument ID: GC 5em1Volatnes - M 
-Preparation: · -35508 · · ·"'.Prep Batch: 68C>-32022. Lab File ID: . · · mja04045.d 
. Dilution: · . .- . 10 " · Initial WelghWolume: 30.07 g 
"Date Analyzed: · 01/0512006 0415 

... Date Prepared: ... 12123/2005 0802 
.-: Final WeighWolume: 10 ml 
· -Injection Volume: 

.·. · Column ID: 

· "· Analyte " .. · DryWt Corrected: Y -Result {ug/Kg)" . Qualifier · · MDL 
·, . · .. "4,4'-000 . · . . . · ;· · . : . ·".. " 76 . . .. . U . . : 6.9 

.. <· ~?. -.·.·...· ... ···. ·.•• · .. · •... ••.•··.· -~>-·.•····· ·i ••~-····· ···.·.· .. H·· 
· · :· "·. alpha-BHC · · . ._" .· .':. -.: .. " .39. U. · · 12. "· " 

:' ":: beta-BHC . . . . '39 .. · · U 11 
.. .. . " Chlordane (techni~I} : . 390 _ ·. · U · ·" 69 

" " · : . delti-BHC· ·. · " .. 39 . - ·. U . " · : . · 5.3 
· ·oieldrin. · :· .. ·; . . . ·, · · ." 76 . · ._. u . .. 8.0 
. Endosulfan I· · · " ·.'· . 39 · .• U " . 3.7' .. · ·· 

" · "" • Endosulfan II . . . . . . . , . . '. .. 76 · . " ·· . · . U · . 6.2 : 
"" · ,·Endosulfarisulfate.--'· ._.-.:~.- · .:..... ·. ,·76. .: U · "8.5 · 
. · ·:-.-. Endrin. · ·_·· ·· :·:·: '· .. ,_",.: .. ·: .... :-,· · · '. '76 .... _: . .-_U · .. "7.3" · 

PRIMARY 

RL 

:76 
: 76 

. : 76 
. "39 

39 . 
39 
:390 .. 

"" 39 ... ·"· 
·:·76 . 

39 .. 
"·76 

.... 76_' -.: . 

"·. '" :Endrlna1dehyde . · .. ·. · · ._" 76 ·, .. · · · .. U · · .: · .... ·15 .. · · 
_·::--: .··Endrinketone- ·· _ ....... " .. " · ·· .76-" · .. u .. , .. ._ .. ··'·1:3_-.: .... ·'· 
· """ .. ·gamrria-BHC(Li!'ldane) .:.""' .. :·,- . .-:.:-.:·""·" -.. .:39-_..· .-.u .. · 3.2-.· .. 

. .76· '. . 
'75. : " 

.'., 76·; .. 

. ·" 39;" '.· .·._" 
39 .... "· "_. Heptachlor :.__·, . .. .. .. .. . · .,._· 39.- "·"" .. _._ ... u -7.3 · ··· 

" .. · '. . ·'. :..-Heptachlor epoxide " · · · : .. : . . . ",. . . . . .. ·: 39 ·· · u· .. · : ""· 4.8 · . 
"" '." .. "_.,: Methoxychlor · .. " .. · · , · """ ·390. ·. :u. · · 11- .. · 
. . . " ' PcB-1016 .. " "· " . . ·760 .. U " 150· 

. . . . 'peS.1221: . . . : : 1500: . u " . 160 
. " . : PCB-1232 · · · .. · .. · '. · . 760 . U .. · " . . . 140 · 
" '..: :-. "PCB-1242" · ... : . .: .. ... ,., · \.· . · 760 .. U . .. " .' . 170 
. . ... : ·PCB-1248 · . - . . . ·· · · · . ._ 1ao ·· · · u· .·.. · ·1eo·. 

. ·~· .. ·· ....... ·PCB-1254· · - ··.·· :- . :::_ 760 ·.. . i.J.. 120 
.. . . :. : '.".: ._· . PCB-1260. . 760" · U. . ·. 150. 

. . . '. -Toxaphene · · '. ··3900 U" 280 

. : "39 " .... 
390" 
760 .. 

·1500 .... 
760 : 

. 760 " .. · ... " 
760: .. 
760" . 

. ·:, .760 
. 3900 

.. -.:.::·.::· .. ,~~~gate·· . .-". 

•· .. :: . · · ·-. DCB Decachlorobiphenyl.- · '." " ...... · . " , · .. _: : .. :. " .. >. Te~chlo"?-fll-~ne ·· · "· · ":, "'.. :--
.· .·. 

·%Rec· Acceptance Limifl :: 
· 0 . ' ," . -:---·.-. ___,D _____ _....~·--30-."'"1-5_0 _____ ..,._._._ 
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. 4jitiifi§I S.TL'. ·® .. 
•, fliitjii. 

.. I' 

Client S~ctra Te.ch · · 

·. Analytical Data ·· 

Job Number: 6.80-11658-1 
Sdg Number: SAOC02 

Client Sample ID: OS4M000102 

. :: ·Gm Sample ID: 
. Client Matrix:· · 

6813-:11658-4· 
· Solid'. ·. · · % MoiSture:.· 62.7 .. 

Date Sampled: · 12113J20o5 1158 
, Date Received: 1211512005 0935 

· · .. . 8081A_80~2 Organochlorlne Pe&ticldes & Polychiorlnated Blp'1enyls by. Gas Chromatography . . .. 

· ·Method:· _.. . ·: ~81A~8082 ·.. ·.·.· · ~ ~ · .... Analy~is Batch; 680-33041 :.-' · ln~rtient ID: · · GC Seri'uVolatiles- M 
· · ·: . ·. · · .. J:>reparation: .. · ·: · 3s5oe · · · · . Prep Ba~ 680-32022 .... Lab File ID: . mja04o46.d 

' .. ·· · Dilution: · · · · · · 10 · · ·· . . . · Jnltial WelghWolume: · 30.09 g. 
· :. · : . , ·'. Date Analyzed:· · .. 01/0.512006 0435 . · .. Final WeighWolume.: · · 'O ml 

. · ._ · . Date Prepared: 1212312005 0802 · .·· . . ·-. · · :Injection Volume: ·, 
. . · : . · COiumn ID: · . . PRIMARY 

·. : ., · -:·. · ·.Anal}iie· . ·. DryWt Co~d: Y . Reau~ (ug/Kg).: . · · Qualifier· . MDL ·.RL 

:.; ... :'.-.~\:::::gg~ . .. .. ..:.· .. :·' . . :.:· .. ::· :!·.'· .. ·.· : ::~.· ! 

. . ... .. ·. · ·. 4,4'-DDT ·· . ~ · .. · 88 U 

. ·8.0 ' ; .··. ·88. 
8 o · : . - 88 .. ·· . 

··.1:2 .. :·· .. 88 
:.··.:.Aldrin···· ..... ···.·:: , · .· .. ·.·.:; .. ·.··· .. 45. ·.. · ·u.. ·.: 

: · : : · .:: alpha-BHC · · ·· · · ... ; ·· · · · · · · 45 · u · · · 
·: ·: ,= •. ·.: ·beta-BHC '. ·. ·. ·.: · ·. . . .•·.' :.·· ··:· ·. 45 · ti .... ·. 

·3.7. . : 45 ... 
·14.· .:45.·.·. 

-, .: Chlordane (technical) . · · · · · · · · .. ·. :· : .. 450. . U·. · .· 
: delta-BHC .. · ·. · · .. .. . · ·· ·· ··• :: : .. · ·· .. · ·. 45 ·. U 

· ::~.. ·· ·_.:.': Diekfrin · . .., . · . , .. ·. · ·.:.. ·.. <· · .. : 88 · · · · :·. :. U 
.:: ·:·. · ... EodOsulfan I·· .... ··.: .. : · · . . . · · '· 45 · ... : .. , · .. U 

! . :.; . · .. Endosulfan:U · · .. · · · .. ·· ·. ·. · · · · · '·. 88 ·=. · ·· U . 

• 

:: · ..... · .. End~sulfan-sulfa~· : ·: .·· .. · .·. · .-. :_. · < 88 .. · . .. . U • . 
.......... Endnn· .. , .... : .. · :-:> ·.=. ... : : :'· •.. 88, .· .· ·: U ... 
· · · .. Endrln aldehyde : . ·. · · ·· ·· · '· · . . .. 88 : , . · ·. U · · ·· 

.. . .. · :·:· ~.: ... · Endrinketone . · · · · :· · · ···. 88 ·.. U, , 
·. :. ·. : · · gamma-BHC (Undane) . .- ·. . • ':. · :. · ... · ·. 45 . : .. U · ·: 
· ·Heptachlor .. : ·· · · .. : · .. •.·. · ·. :.· .. :·· 45·. ·: ·=.· ... u ... . 
· .. · ·• Heptachlor epoxide.. : . ,_ = . •.. . , • .• 45 · u · ... · 

·. .. . .. .... · .. Meth9xychlor··. ·,. :·, , · . . ' ... 450 U. 
·:···:·· .. pce-1016 ··. · :,.. aao>· ··u· 
:: ' _.·:-",. ,· .. PCB~1.221. . . . . .. 1800·. : ... · ·u 
i .. :.'..··.:::.<:·~,<PPCpgB::-1~22248!~·:·· ·.:.:..': .... .-:.:::.· ... ··· .. ~ ... ·:··.:···:> :· ; :.·.:::.<·.= .· .. : .... :·.,. ·-::~··:: .. 

. . ·. . .. :. '880. ·.·. u 
•.• ·• • . • = . PCB-1254 .. : ·: . ·. " · ·· .. · · ·. 880· · .·. . . · U 

'. .. •:::::· .. · ~:--:::.-~;t!~.·' .. :_ ..... · .···' .· ' . ,. . ::~: ·.· ·~· 
~ : .. . .., . . . : .'. . . 

;: :' . ·. :.~· :.:: ·.:' sufi.osate .. . . .... ': 
: . · .: ·. · : · DCB Decachlorob-ip...,.h-e-ny.:...1-. -.-...,--.-. ---· 
;: ·: .. · ·. Tetrachlo~x)t.lene :. · · ·, .. · . . . .. ·. 

. ·,· .. : . .. · .... 

"·•. 

. . . .... : . ,· 
: ... \. 

. ·: .. . .. · .. . . " ... ' 
····I', . ~-.. . . ·.· . . .. . ... '. : . . ·: .... ~. . . ' : . 

. .·· 
. .- .' .......... 

. •.: ..... 

%Rec 
: .. 0.: 
' 0 . 

':· .... 

·.: ··. 

.· .... 

D 
o. 

13.. . . 45 .· . 
·so ·:Asa. 
6.1. . . . 45 
9.4· :88:··:.: 
4.3 .. 45.··. 
7.2 88 .. • 

. : :. 9.9 . 88. . . . 
:: . ·8.6 ... · 88 · ·• ·: · 

· 11· :· 88·· :.::. 

\: ~:~ :~: ·. :·.· :: . ·:. ·:·.. . . .. 

. : '• 8.6· ... ··. . .·.·45 .. ·. 
.· ~.6 .. 45 .:. . : 

. ·' ·13 ... · 450. .. .. 
180: ~880 . 

·. 180 . 1800 
: 170 ;.. . . ·, 880 .··. ',:' ... 

: 200·: .. · 880· .... ·.·. ·. 
210 .. . 880 . 

·'· ···.140 .aeo· ·. · .·· ·. · 
. 170: . . 880 . . 

.. : ... 320 . 4so0 ... . . . .. 

. . . : . 

Acceptance Limits. 
.· 30-150' 
·30-150. 

•, ·. . · ..... .. ... : . . . . ···· .. "· :· ;::· .. '.' .. . .... . · 
. . . ·: .. ~:". :. : -: ·: ~ .... .. . . . . . .... .· .· 

. :· 
'. .· 

; ... :•. 

.. :. 

·:·. 

. .. ·. 

. ·-: 

.. . . · ... · , .. · 
. . ": .. . . ~ . . . .. 

':. .· ... ··, .. · 
. ·.'.: :. 

..: ' ·'. 

'· . ··. . . : ... . . . . . : . . 
.... 

·,;:: •. . .... 
: ... . 

.··:. ".<.:·., \:~-~·: ·:.:·:~~·:·.-~~.·.··~· .... · .. _ .. 

·-;·.·.· 

... . . .. . 

. ...... ',...... ·:· .. .. -.... ··1·.:: 

. . ·. 



. · ·11+•1t''' .. s· . T· . L: .® .. -·.·Mif§i@M 

-:... 

Client " Spectra Tech 

. .. 
, ... Cfient Sample ID: . 656M000702 

' : · Lab sample JD: ·. · 6ao-11.~ , 
· Client Matrix:· · · · Solid -... % Moisture: 79.5 ... 

AnalytiCal Data 

:Job Number: 680-11658·1 
Sdg Number: SAOC02 ·. 

Date Sampled: 1211312005 1212 
Date Received: 1211512005 0936 · 

. · BOB1A~808~ Organochlorlne Pesticides & Polychlorii'iated Blphenyls by aas Chro~atography ·: ' . . . . · ·. 

· · ·: : .:. Method:.' .· .. ":.: ..... ":soa.1A_aoB2 . · · · · .:. · .;· An~lysis Batcih: 660-33041 ·. . . . lns~rument ID: GC SemiVolatnes- M 
· ·· .Preparation_:- . ·. 35508 . .. ·. · . ·. · :~ .. :._·Prep ~tch; SB0-3~022 Lab. File ID:· mja04047.d 
· ·· · ·Dilution: . · · 10. .. ~ · lnrtiat WelghWolufne: · · 30a05 ·g: 

· ·Date AiialYzed: : ·. 01/05/2006 0454 Final WeighWolume: · 10 mL · ·. 
" -. · .... Date Prepa~: . ':· 1~05 0602. Injection Volume: . 

. : . '. . .. Column ID: . PR.IMAR)' 

'Analyte .:.·: "· QryV\ltCorrectecl:Y .Result(ugli<g). Qualifier·· .MDL RL 
. . . 4 4'-DDD . .. ' 160 . . . -. U . 15 · , . 160 

-::"· '";' 4°4' DOE . : .. : - ·.~ . . . .. .' . :- :·_. . : ·: .. 160. : ........ u . . 15' .... ~-: . . . . 160 .; 

... ·:·_.._<_:_:'.i:~DT.; _'".:..:.·· . "".. . ~ ... · ... _ ....... : . :·:· .. :: .: .;·.· ·: ~··:. ' .. :_:· ---~~ · .. -~O 
... > alpha.;BHC · .:· _:. :. . . :: ... 83. · u'... ~._ · 25 · .. 83 · 
. .betii BHC . . ~ . . . · " . · 83 . . · · · . U . ·. . .. · ·: 23 ·. · . .·· 83 .: :· .. ·· 

:_·: .. :.'·chlo~ane(te~h~ical)"/.· ... ·: ::-_ ... .' ... · 630 ·. ·u. . "150 · · ·$30 . .- .. 
. :_. :: delta-BHC .. · . .' ... . . ·~ ,· 83"· · U. _.,. · · 11 -83 .. , . .· 

· · :.":: . Dieldrin · ··. ·," · . . , . ._ .. , .. . 160 · · · .-: U ·. · :-..-· . 17 · .. ..160 · 
: EodoSJJlfan I· .·:.: .. . .. . .. · · ·:. 83 .. .. u . . 1.8 . . · 83 · :· · 

. ·: EndoJ'ulJan II ' .. . ... .... . . ' . 160 .,. · U · · : · · · .. 13 160' ·· · _. · '>, Endo·sulfan su.~e " ... : ·:, ·.·:: ... · · .· ."· · .. . 160: . . . : UU. ·· .. ·.'.' ·.· ."._ .. ·. _·, ... : . 1
1
8
6 

. . .. , So· : .-
.·· .·. 

:· "..:.:·Endrin ... ;.-_··. · :.:... . .. · · · .·. ·-· .. ,_·160 · .. 160":. 
. . . . . . .. . :_.: ... . . . . . . . . .J . . ': . . . . . . u .. ~-· : . . . 32 .. 160 .. · ... .:·. . -

·····•·········• .• ii:··~~>'..·.•·•·•.•i··•:.i•·.···•···•··.•••· ... •.···•··i······ ··.··•·····f ·-· .. ···· · ······R•-···••··••.••.·.· .. ····•·••·•·[•··.········.·. ·· .. 

· .. · .... 
.·. • . 

. ·'.' 

· · · . · . · PCB-1016 . . . . ... . . : ... · . · · 1600 · ·. U 330· · · '. · ·· . 1600 .. · 
. > ... PCB-122(.· :· .:_.',... · : . "" . . . :· ·,. 3300 U . . 330: ". 3300. · 

. . · ". PCB-1232 · . , . . ... · · · . · · ._, : 1600 U . . . : . ·: 300 ·: _". ; : ... 1600 .: · 

<:· :'.:,_; .. ·._: .... :~g~~~·>.: '. , ... _ .. ::» .. ·,_ :;: ... ·~--~:g· ~: ··:"": ..... ~~g ..... :· ':'.~:~.·:.-.-" 
· : :. ".>-: PCB-1254 .. . . . ._·1600 U " . .. 250: . : · . 1600 .: ._ . 

·.>PCa-.12so··.· ... · ..... · :·1aoo·· u .310" ...... · .. :·1eoo. 

: • .:::: <···•·.··•·.>· •. · · · ·.· =· •. ·< u.· .•.. ·.·sao ~=· 
: . · · . · · · ·: ·DCB Decachloroblphenyl · :· :: · · O D · . ~~---··3071507--:-·---

:·.: .: ~: . '. :"· :retrachloro-m-xylene . ._. . . . ... ·, , . . '. ~,.: ·" ' .[) . 30-. 150 ... 
.. •. . . . . . . : 

~· ~·· . 
' ' . 

.. .. . ... " .. 
: . . .. · ·. -~-~ · .... 

.. . .. ~ .. 
.·· ~.. .. , ':='; .· .. ;· 

'· .. . . ~. 
. . . :.• 



1. 
I ijiiii§I. STL:®·.·. 

.W;iMM· 

Analytical Data . 

· Client:: Spectra Tech Job Number: 680-11658-1 
Sdg Number: SAOC02 

CHent Sample ID: 566M000502 

Lab Sa!Tlple ID;'. .. · · 680-11658-S .. 
Client Matrix: : · Solid '·. · , · · . % Moisture; 81.8 

. Date S~mpled: · 12/1312005 1225 
.. Date Received: 12/15/200~ 0936 

· :·. · · . · 8081A._~082 Organochlorine Pes~cldes & Polychlorlnated Blphenyls by Gas Chromatography . . :· . . . . .. . . . . ,. . . 

· : .. · "MethOci: : " · ... : 8081A .8082 . · . · ":Analysis Batch: 680-33041 .. . "· " ln~ent ID:" .. " GC SemfVol~tnes - M " 
": ·" " . ·. " Preparation: . · . 35508 - " . . Prep Batch: 680-32022 .. . lab File ID: . mja04048.d 

· · : : · ·. · OitUtion: _, · 1q.. . · · · lnltiaJ WeighWolum9: 30 .. 02 g 
·Date Analyzed: · 01/05/2006 0513 ·. FlnalWelghWolume: : . · 10.· r:nL 

... " · ;." .. o~te P,.,pared: " . 1212312005 . 0802 · · · · · · Injection Volume: · 
. ,,I •.. . · .. Column ID: . PRIMARY· 

·... ,Analyte. ": .: · · DryWt Corrected: Y · Result {ug/Kg) · ·Qualifier · . · .. · MDL RL 
· ·.4 4'-0DD . . : . 180 : .. U . 16 · · 180 ... · 

.> ."A:4;-0oe :';. ·. · '"" :: "·" ·" ·. ·":· '· 180 u": ·" · ·1a · · .'... · .· 180 
. : ·. ·4 4'-DDT :···:'- ·= ...... · ·:. ·.·. ··.. . 180~ '.. ·. U"·~- .. 15. ·. · 180 :. · >" .· :· Aicinri < ... .. · · · · "" · 93 · u· · " 11 · 93 "'. · I ":" "· > alpha~Hc· .... · · ... ~"· .:·.: .... "93:. . . u . , . . ·:" ·2if :93 :. "" .. :. =~~ (feichnical) . · . .. :o. · : ~ . " · .. ' :. ~o:· · " :io 

' .. .. . · delta-BHC : . .,· ·' 93 . "U . : . ... :13 . 93 
.".,". . :.,· D!Elldriri " ".. . "" :: " 180 .... "·: . .. U· . 19 180 

· · Endosulfan I .. :·· · : .. , . . 93 · · . . . . U · · ·· 8.8 · 93 · 

• 

. .. Endosulfan II. ..· · . · · . : · .. · . 180 · .. U. ·15 . ": 180 · .: 
. ·_. · · EncloSU1ta~ ~ulfate . . . · . : . . . · .. ··.·.. ·. 180" = . • . _: ·u . · . 20 . 180 

· Endrin· "· . ' · . . 180 · " .. · : · ... UU ... ··' .......... ·;'. .. : .· 
3
18
6 

...... ··" . 180 . 
·. . ... , ... " Endrin aldehyd~ ·, ... · " ., .... " .... "'. . ·," 1ao · ·· · .. . . ·"" ... 180 

::: : "" >"~.'.·::~:=~de(~d~ne)". ... :\~·· .. :" .. : .. : :" ... " '. ""~~o ........ "" '. : U .. : " .... :· .. :. ;~.·" .". . ..::~:O"· 
.. · ·.. Heptai:hlor" · . :· . '. ... · : " " · .·'. 93" " · . : "~ ·": . ·-: ·1a ' 93. .. " " · ".;.' : "· :·: .. "" ~=:~1=o~Cle.·: · ... :" ·; ·,.-:.~ .. ·: .· .: .. : ..... :'.: .. :0. :. .. .. · ~ "· " .. · : ~~: ":·:io" : : "." . . 

.... :.· ·· : PCB-1016. ,.: ... "' . · 1800 · · .... U · . 370 ... 1800·:.:·"'. . 
... · fice-1221 · · · .. " · . . .... .. . . 3700 " u · 370 · "· 3700 

PCB-1232... .. · .. .. ... " -: .. ". . 1800 .. · U. 340· 1800. . ·. · · . 
. "" "·: PCB-1242·:::: .. . ·· ' ·: ·· :· 1800 u·: ... · . 410 1800 ·: '. · · 
.. ·" .' . · PCB-1248 .. .. " 1800 ". .. , . U 440:. '· ". 1800. : ." 

. · ·. PCA-1:?.54 . · : .... " 1800 .. ... U 290.. 1800 · . : · 
. , :· : .. PCB-1260 ·· "·· ·.>" .:·: .. ·..... . . '.1800 .". U'.": ...... 350 .. 1800 .· · .. 

:·· =.>..;. Toxaph~n8;.: '..:.>:·.:·:·::.-: .... : .. : . .:_ ·" :"' '> "·... ·: .9300.. " ·: . u . " .. eeo : · '\ 9300 : 

·;. · "" · Surr6gate .... ·.: · ·" · ·"" ..... · · '%Rec : ·""AcceptanceUmits 
. · · .·' ·: " .. : DCBDecachlorobiphenyl · !· O .... · D" · ·· · .. 30:.150 .,. 

· ... !etrach1~~~~y~en8 .. .; ..... :: "· .... · .... ,.: .. o .. .. . .. .. : o .. : .. '" . : · .. ao-150 

..... 
···;.,' :-:· 

I•• • • ,• .• • 

.··: · .... ·. . ' ,\''.. . :· . . . .. . . : . :· : .~·. . 
·.···. 

. . . : .~: . . ~ 
... . . 

..· . 

. . ··.: 

: :· .... . .·:~ : 

: .... 

. · .. 
: .· ..... · 

:· .. 

, .. 



.. i*DiiiM. S_ ·T_· __ L· ®_ ·. _ ·. 

Miri@ljiiM 

· ·Client Spectra Te.ch 

Analytical Data 

Job Number: 680-11658-1 

Client Sample ID: .. BsLM000401 

. Sdg Number: SAOC02 . 

· .· ·. Lab Sample JD: · 
.. · ::_ CUent Matrix: "" · 

. 680-11658-7 

.:Solid'·. ·% Moisture: 30.6 
Date Sampled:.• 1211312005 1238' 

. Date Received:· 1211512005 0936 

--------------------------------------------------------...--------------· . · _ · ·. : .. : : · 8081A_8082 Organ0chlpl'.lne Pestlclde4' & Polychlorinated Blp~enyls bY Gas Chroma~graphy · 

.. ·· -~ethod:. · ."·: .•_:_'·~~1A- s082. " . ·, :._Ana1Ysis.Batch:68~3041 ·: ." ln~mentlD: .· GCSe~olatUes-M. 
·.. · Preparation: · . · · : 35508-:-· ... · · · · · . . .« Prep· BatQh: 68~022 ~ .: · Lab .Fite. ID: mja04049.d · . 

.. . ·~Dilution: : · · '. · 1 O · · · · · · Initial WelghWolume: · > 30.02 g 
Date Analyzed:. : 01/0512006 0533· · " . . .. Final WeighWofume: .· . 10 ml 
Date Prepared:,:-- :1212312005 0802 ·: · .. · ·.Injection Volume: 

. . . Column ID: . 'PRIMARY 

~"Analyte or-Ywt'corfect8d: y ·Result (ug/Kg) Qualifier. . . MOL RL 
. ".: .:" 44'-DDD'.·. .. -.•: ·~ .48 .. ·. . U ... . · 4.3 48 
.. '· ..... 4:4'-DDE .·:_ ,. ;· · . ".- ·". '. :· .. '. :·_. .. ·48 U .': .. · ... :· 4.3 " ·"48 

. : .. ;4,4'-DDT " ,., . . . . · . 48 · U , , . 3.9 . :. . ·48 
. ··Aldrin " . , .. ::">.- · :-24 . ·:: ·. · .. u. 2.o · .· ·24 

"· '· -:'.'.alpha-BHC ... . . . .. "" · .. 24 ... ~ .. ·· U '.7.5. ..·.24 
. '. beta-BHC ',.=· .· .... :. .... . . . . . . .: 24 ... u 6.8'. .'24 

"· . . Chlordane'(technical)" ... · · , .. .' ... . . . ·240 ·: U ,,. .. 43. "" 240· 
'. " delta-BHC " · : '. · : · : · . .', : · " · : . " · 24 " U .. : 3. 3: . 24 

·:,·:· -.··oieldiin =··. ,. . . · .- ... 48 ·:u . .- 5.o: "4~ 
· .:·>. .· :._· Endosulfan I · · ' ". , ·:· · ,.. ·-. 24 . U 2.3 . · · 24. · 

· .. _·, .. Endosulfan Ii · , .... · -.. : · · · · 48 ·: : " .. U· · '·" . 3.9 · 48 

• 
-_. "-· . . Erid~iulfan sLiJ~te ·: > :·. . . · ·· : \ 48 . . . · ·. · ·: U : ; ·. 5.3 .· · · · 48·: · : 

. Endnn .. · :· . · ... · · . · . :· 48 .. · ; U . '· "4.6 · . ' . 48 · . 
. . .. · ".. Enclril'! aldehyde. .. .. : · .. · . . .: :. : 48 .. . .. <· ~ ·u· · · 9.4 · .. _. 48 · · 
'. .. _. <-.;-. .. Endrin I<etOne": ' " .. ·: · .:.:,-. . .. 48 . " ... U .'. ·: .. ·: _·.. 4.6 · :48 .. ·. 

. ":'. .'.: ·g,'amm8-~HC{Linda~e).:· " -~ · "-. " ... · · . "-." · : ·. 24 . ·, .';:' ·" .u. . 2.0 24 .. '. 
.. -._.: · ·. Heptachlor .. '. .. :·.: ·.- · . : .... :" · .. : . '. 24 " '. :. · U " · · 4.6 : · 24 . 

" . ·: " ·; Heptachlor epoxi~e '· . . . ~" ·" · . . · .. : .;., . : · 24- ·. · .: u ·. · · '. · · 3.0 . ·24 
· ·. · ·: MethoX)'chlor .. · " ·. . . ... . · · · .240 ·: ·.- .. · · U · " 6.8 · · . . · · 240 · 

'·<· ·. · . , .... PCB-1016 . ' . . " ·' ·, · 480 . .. ..= · U . -.,- .. . . 96 . : · .. ·480. · 
.• . . . . Pcs-1221 : " . . . . " . :-_. . 960 .. " u 98 ... ~ 960 

, '.. _·pce-1232_ .. ·. ·:. ·. "· '.. ... · . 480 " · u·· ·ag "480 
·-..".··<:".·".PCB-1242:::.-_ ......... ,.-:-:.-.; .. :· .... ,.,:· .. ·;480:: .'-:.':U 110 .-;. "480: 

.. : . PCS.:1248 ..... :· . ·. ·. : · . 480:.. ··-.u . -.·120. · "· "480 ... 
:< ...... PCS:.1254. " .. ·-.·:·. ·· ..... _- · .. -. · :480 · ... '. ·U -.·.-75._,"._ 480 

·· ·: ·. . ·PCB-1260 · .,:- .. ; . : .. ·. · , . 480 ... : . · .. U 92:.. ... 480 ·· 

...... _-._ --~oxa~h~9.·-_:_ '. ::':"·~ .. ":.". .. .... :--'.::. "._;·:'..2400.' :··· .. "'.u :: 110, '" :. -.2400 

.. . ... .· : · .· ·suri-ogate : · . , · :~ -_· . · · · · %Rec"' . · Acceptance Limits 

""~---DCB Oecachloroblphenyl ... '.' ..... : ·. · " , . ·.. . -.. : :· · . o . D· 3'0- 150 
-_· · · Tetrachloro-n1-xylene ·. '. ·. ·· ·. · · · O . D 30 - 150 . · · · · 

.· . . . .~.. . 

... · .. 
= ••• 

:. . . ~· . . . : ".·_:, ··. 

"· ... ··: ·:·.·· 

" .. ·. 
. ': .. 

I • t ·,: ' • '. • : • ,'' ·:~ .. • ' ' 

.. ·· .... 
. . ·. 

. . •. 

. ·:.-.··. 

. .,· "· 

. ..... 
... . . 

~ : . · ... 

:' .. ·· 

. . · .. ··"= . ! " 

; .. · 
. ·.. . . ~ . . . . . " . . : . ' .. 

·. · ... 
··: .. 

·.:··. 

.. ·, . 
·,. .. _ ....... 

·: . 

·.· .· 

·. ·.: 

·. · .. : ... 

" : -: 
... '.· 

.· ., 
-.·· ... · 

. : . .. .:· ·. ~ . : · .. · ..... : . ..... ' .. ·. ·: .. : .... . ; : ... . . .. . . . \· 

--~:;__ - ., /:'>··: /.<-' ' <•------ ____ ----- - --- ' -- ----- ._); ___ -

. . . .-: .. . ·:··". ·. STL.~avanmlh. :<,._._· :.~.<,.:<.·:-~-- ::~":::->· ... ·:·• ._"-.· ... :,_:;· .. "_:: .. :;,~~~&: 53_ ~f 1 .. 0!.:· . :,- ; · · ·:."'':."_.' . . . · · :.· .'.:...... . . -'.... ::.:· .. ·= . ._:. < ·:-:.;: ..... . 
·· ... _~:_. . ... :···::··.. .. ~ ·.. ..... . .. : ....... · ... ·.:· : .... · .. ··: ... · ... · .... -::·. :· ...... · ... :· . 

. . .. ' ~· .. = ... ·: ,_. \:·./·· ..... ":·"~-·~-.·:· .......... " . . "·; .;.·::~-·~ ~ ,·· ··-.·::.:: . .. :: ....... . . .: .. ·· :\"· ....... ·:.:: .. ~.<·'""=:::· ... _·:·~ ·-::·"; . 
. . . . ;.:.-<~--.· .... ·.. ::;~~.......... .. .. ................. : .·.... ; .... ~~·· ·.; \•. _:_,. :·· =·-.:.·.; ::: ....... · ... ' . "~ .··: .. 

" ~' . • ' 'I_',·:":::·;- ~. :· ... . : :: 
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''''''• ST.L®.· a•riw•· 

Client· Spectra Teen 

Client Sample_ ID;. · BSLM00030f 

-Lab Sample ID: 680-11658-8 : .. 
Clierit Matrix: : .·: ·: Solid · · · · .. · % Moisture: 46.0 

. Analytical Data 

Job Number: 680-11658-1 . 
Sdg Number: SAOC02 

Date Sampled: 12/13f2005 1246· 
··Date Received:. 1211512005 0936 

B~81A_8082 Organocl\lorine Pesticides & Polychic;>rlnated Biphenyls by Gas Chroma~graphy · · : · · 

· · · Method:· ·. ·: .' 8081A_8082 . · · ·. , . . . Analysis Batch: 680-33o41 . · lns~rument ID: .· GC 5em1Volatlles- M ... 
: :"· Preparation:.·· 35508 -< Prep.Batch:SSQ.:32022 .,· · LabFilelD: ·· mja04050.d · 

: ... Dilution:. · . 10 ' · Initial WeighWollime:. · 30.03 · g 
· · Date Analyzed: 01/0512006. 0552 ·. Final WelghWolume: 10 ml 

Date Prepared:. :: · 12!23J2005 6ao2 ·:: . ·. .. Injection Volume: 
Column ID: PRIMARY 

... 

.. .. . Anal~e~~-----~~~~-D~ry'M--_c_orrec1_,__ed_:_Y~·-·R_es_u_1t.Cu.g/Kg-:;~}-~-=-Q_ua_1_ifie_r_:_.-._._._M_D_L~--~...,...-R_L~~~--~ 
. 4,4'-0DD . - .. ·. . . . . 61 . . u . 5.6. . . 61 .. 

. _.:.:-:-_.:::'-) ··!::::gg;. ·. ~ .... :.=; . . . . . . :·_._ .. :~,' . . . ~ . ·: .. :··_::· . : "-°: -~:~ .··' :~ .. :: .. 
. · .. Aldrin · . : . .. : . 31 : .. · . , ... U . 2.6 31 . " · 

·. ·. ··.::.'alpha-BHc.·'-- ···· .. 31 ·.. ·u · .. _.,· 9.6 ·31:., · 
'·. beta-BHC ·.· . . . .·. 3f,. .U · · · .. ' 8.7. ·':· 31 ... 
"· · °c::hlord,ne (technical) .. " · ·. : . :·· ·. 310 ·· ·· . u .'. · " 56 ' 310 ·. · 

.. :." "·defta-BHC · ·: . . . .. . : .. ···31 · :U .. _4,3. 31 

:; .. <:...oield'rin- · ... · 61 · . u ... .. . :"· 6.5 61 · . 
... " · .... Endosulfan I . · ' ·,: : · 31 .· U · ··: 3.0 31 : . : ·. 

·endosulfan II , . · · · :: . 61. - . U · ": .. · . · 5.0 · · 61 
; · :. · Endosulfan sUlfate · · '. · · , : .: ' 61 · · · : · R • ~· • U ·:. · ·. ·. 8.8 Sf 

· · ... Endrin · . " " '. , · . ·. " · •·· · 61. · u· · : 5.9 61 · ·. " 
:. -.:.-. _.-. :. eridrin a1clehyde.~: :·:: ·: - ·. · . -.: _ .. · .. · '. .. , . . l ···.I.·. · ,. ~- ··e1 . . . . . u ·. \'. · 12 · 61 ··.· 

.. : .. ;Endrin ketone' " . ' . . · .. sf. . " " ·u ". 5.9 ·61 " 
· · ' ganima-BHC (Llndanef ·. · .. "· 31 .. · . .. . . " U ' · "· 2.6 31 "· "· 

· Heptachlor· · " · · · . · 31 · U - · ·. ·5.9 31 . · : 
· · Heptachlor epoxide ' :" : ,31 . ·, : :. · · U · _. .. 3.9 .' . . . . 31 . .' . 

• • •. • = .Methoxychlor.·. ':. · .. ·. · ··. . . . 310: · . U : 8.7 . 310 · .·._ :. 
PCB-1016.. . . ·. · . 610 ·: '. . . ... U .120 610 ·: · . ... . , 

· · · PCB-1221 " . . ·· 1200:. . U ' " ' .. 130 "1200" 

:·: ···:<=.PCB-1232.< , .. . ·: .. ·:··.<.:.-:::. 
6
6

1
1
0
0._'. .. ·>~_: UU "··:-. .... :_

1
1
40
10 610 

.. . : .:.·. PCB-1242 ·. · . : · ·; . · ,· . ·.- ··: . .. . . 610 · . 
.. . .PCB-1248 .. :·· .... ; 610. ·, . ..... . u ... ..· ·, ·150 610...; ' .. 

. , ·.·-'< .. :"·PCB-12"54 .. '. .... ·· .. ·.:.s10. ·... .u·· · .. _. ·· 96 ·.·· :610.:· 
\ ' . ·:: PCB-12e0 . : ·'. :· ... : .. "·.: ·. 610· . :"· U · ·: · .120 ··.. · . 610 

· · .: ;· :-~· :.· :T:ox~phene: : : ..... ·· · · . ._::: .. -_ _·_- .: ·. ·.·3100-". · · · U · .· 220 ·.. · · 3109 

·:. Surrogate :: - . • .. 
·DCB Oecachlorobiphenyl ... · 

· · Tetraehloro-m-xyl8ne . .. . .. . .. , 

. . . ·• . . . : . . . 
. .' .. 

. . : .. .. 
: ':·· .. .. ·:.·. · ... : .... 

. : ~ : 
: .. . ·· ....... 

. .. . . . 
··: :· ., 

··.%Ree Acceptance-Limit& 
0 . D · .. . . · 30-150 ...... . 
·o ,c;> _.:.-:-. 30".150 

'· ... · 

· ... ·.:· 
··· .. 

' ~ -~ : .. 

...... ·.' 
. ·: .. ·.· . : ...... 

=.·· . ...... ·.·. 
.. .. :·· ·v.: 

.... -: 

.· .. 

. ~~ . . . . . . . ;_ 

:: '. ·. : . " . \~~. . : . : .: . .· "< ... : ....... · .. : ":· : .. : -~·:.: :_· ... '.: ·.. . ~ .. " . . . . : "., 
~ ' . . . 

.· .... ==. :· .• .. · .• ,. • . ' ::· :. . . . : ... ·.:.. ... . • : .. ~· .......... ·. . . • • " . ... ' 

.\.'.·······~'· (< ·< ·i> :' ·····> ·.··.··.·•····.·.·.···· 
· ·· ·-sTLSavannah·-.: ·.· :.·. : ·:.··'.<:.:.·.·Page·54.~f107·,· :-.:: · :··· ·. :·" . 

•: • 1, ;.' • ~·:.'··~":· • ..... -~ \; ' ' •\I• _., :, • "' '.·• •: '• .• ,. • '• • •, • ", 

:· . . • .· .· ··: · .. 
.. : .· ·:: 

.. ·,. 
. . · ... ··· ..... · ... . .. :. -.: ... : ~ -·~: ... ·: 

··' .. ... 
. ·.·· :·· :·· .: .: . . . ... . -.. . ·. : . . . . . . . . ·:· .- .·· ·. . .. .: .. ' .. :: ..... .. ~-

• •• .. ··.:.··- .: . . • • •. :~ .• • :"!.". • • ...• ~: ......... : •·• ; .•• ··:._.:: • .•. : . •. · •• · .... -· .. , .• ·:. : • • · ........... : .. ·::: __ ::·· · •• 

·... ..'.·<<·'·;:-,:.>·" ·<·'.::';'.:.,_.· ......... . "<·· ··"· ·: .,·:' .. . . , .... :.··: ·.~· : ... · 
· ... ··· - ........ ··.- •' :_··; ~:-.·.-:~· .. =:·:"·:.:' ·, .... ._'. ......... :-_·,,. .·:: .- ... -..·::: ...... "":.:..-::·.'- ... :'"_·.:'" .. ::'~ 

·;:_:.: .. ... '·:: .. . .......... -·1 •·.. : ···.\·:: .. ::.:~~... .• .. •. ··.~ ............ =:·\~: .. ~· .. _ .. __ .... ·:. ·: .... .. : .· .· ....... ~·: .. >. . .. ··.-..·.. .:, ........ : .. .. 



11.tn•NM·.·s·TL®.·. ·•il@rjl!@@R 

:client: Spectra Tech 

Analytical Data 

·. Job Number: 680-11658~1 
Sdg Number: SAOC02 

Client Sa.mple H.~: .. · l;SSLM001001. · . 

Lab Sample ID:.-· 680-11658-S. : · · · 
Client Matrix: .' · Solid : · .• ._ .. '. · % Moisture: 32.6 

Date Sampled:· 12113/2005 1315 
Date Received: 1211512005 0936 : 

8.0B~A_BOB~ Organochlorine Pesti~id~s &·Polychlorinated Blphenyls by Gas Chromatography · · '· · · 

: : Method:: . · ::'. ,:S081A_~082 ... : . . .. :. : ._:Analygis B~: 680-33041 . . fnstr:ument.ID: GC SermVolatiles- M . 
. Preparation:· ... · 35508 .-_ ... .- · .. . .. . ·: :. Prep Batch: 68Cl-32022 -. ·: .. :. Lab Flle·lb: · mja04051.d. ... 

·., · · . ..1)11ution: : 10 . . . :. .· . · .-1nltialWeighWolume:. 30.07 g· . 
.. Date Analyzed: '. · ()1/05/2006 oe12· · · · .. : .: .. Final WalghWolume: : 10 ml . · 

· · .. Date Prepared: ·12/2312005 .0802 . · · · · · injection Volume:. 
· · · . . . . Column ID:. PRIMARY 

· ; ,Analyte . · · 
. . .. , '. ": · 4,4'-DDD: . . . 

... "·-: ">,· · 4,4'-DDE ".· , · ..... · 

I
I!.: · • :'. : ,>; 4,4'-:DDT: ·_.. _::. . 

, "· · · Aldnn · .. · 
":: ·' : ... alpha-BHC '· .· · 

DryWt Correaed: y Result (tig/l<g) · alialifier : · : MDL .. RL 

. ·. ... . ' 
. . !19 . 

·49 
·49 

··:. 
. . . . :.:.25 

u . -.4.4. 49 .. 
··· · ·u .... < .. " · . 4.4. :· .. 49 . 

u .. ·4.0. .49 .. 
· u· ,. > · 2.1. .25 
u . . . .... 7.7 : 25 ... 

··: ... 

·'. :· ·. :· beta-BHC··" ·" . :· ... · 
25 
·25 .. :-. , .. " .. -. .U 7.p· 25 .: . ~· . . . 

.... · .. '._ Chlordane (technical) · ...... '. ·: -.: : . "250 . . .. ·. u . :'· 44 . : . ·: 250 ... : : 
: . ..... 25 
. ... : .. 49 

u· · 3.4 · . 25 . 
Li .... :.: . 5.2 . 49 ... 

... delta-BHC · · , ·. · 
.. Dieldrin., . · . ' · " . 

.. . . ' .. 25 
.. . 49 . ~ ... . .. .. · :":. !~· .:!: . · Endosulfan I , . . 

.. · Endosulfan ·11 · .. · · 
· ... · 49. 

. . .A9 . . .--. .· .. : ~ ... <·--~ ·< ...: !:~ ·::: . >. 
.. :· - ... .. u .. 9.6 49" : ' . : . 

• · · ·~~~~~lfa". su!fate , ,· ...... -. :; .~ 
: · .. . .. . · Endrin aidehyde -.: .. 

...: .. ,. ....... : .... :.·:~ . u . 4.7 . .·. ' :49 .. . . ... · Endrin ketone· . · · 

. ....... . 
. . ·· 

" ·:,;_ .. :. g~ma-BHC (Lindanef ·:... .'. · ... :25 , . .. ..... u : 2.1 . 25" ... ' ... · 
. · ··.'. ..... :·: ... '-.HeptlchJor ··:··'. .. . ~ .. ·.. ·· .. ·.·= :. 
:. , .· · ·'. .. · ·Heptachlor.epoxide".- . . · ' 

Methoxyehlor -. . .... .: · ·. . · . ,_.. · · 
" . . PCB-1016 ...... .- . .. . .. : . 

PCB-1221·. · . ._ 
·PCB-1232:·· 

.· PCB-1242. ·: .. : : ·. " ' .. · 
, . : : PCB-1248 ~.· '. .. ·: '·" . , 

. . PbB-1254· ..... · .. ; ·"-:-.-. 
·pcB-1260. · ... · .... . 

.,· ..... =_,::.'_ToxaP,hene ;":.<:.:. ·: . : .. : ... 

...... 

.... 

.· 25 
... . : 25 . 
. '. 250 

·. :' 490 
990· 

. 490 
·- .... ".490.·· 

. ·490 
... : .. · ... 490 

... :·. ..... ·. 490 . 

. ...... : . ·2500 

. . . . «:, .. · · Sum:igate ·: .: · . ... · · . 

.. = · . ·, : · OCB Decachlorobiphenyl . . ·.. . . 
· :.-. Tetrachloro-m-xylene ... _. · · . '. . · .'. · · · ·· 

·... . " . . . "·:. ·. . . "..... . 

· .. ·'%Rec 
o. 

. 0 ... 

.... 

:·:.· .. 

. ..... 
~ . . . . : .··· .·. 

'.U 4.7 "-..:. ·25 . 
u . 3.1 . '25 

: : . "u· : ·:. . . 1.0 · · · · · 250 -. · 
.. . u 99. ·:490-. 

... :· .'U 100. :990 
.. : u ·:- : 92 . ... 490 .. 

u· :.:.110 .'490 .. 
.. ' ..... l,j . . ..... . : 120 .. ' . . . 490 .; 

u n .. · · 490 : ... 
.. u· 95 490"· 

.. U".· :.· .. :: -.· .. : '. 180. · .2500 . 

0 .,· 
·D· 

.Acceptance Umlts 
. 30-150 . 
30-150 

.: ·:. 
. . ': ':: .. :..• . . . · .. : . .'. ::. ·, . . :. 

. .. ; .... : .. : 
M 0 ':.' "'!' 

.. . ... 
:: .. .. ..···. · .. ": . . · ... ·· .. ,•· .... 
. ~-:' . . . , . . . . • . ..· _: . .... '. :: . ·. . ... ··= : . .. ~.. . . . . . . . . ·- . 

: .. ·. 

... ~ ·.-. . ~. .- . .- . : :- :! .. ">" : . :. . . ::· -. . . ·. · •... 
. " . ·. : :; . . . . ... :. ·.··. :: ·,: .. 

. . . ., . .. . . . - . . . .. . " .. .. . . ~ . . .. '" . ' ···. . : .. ::· . . : : . 

.. ...... · 
:·· . 

.... 

. . 
.. "·· : • , ..... · >.< \ ,. :< < :<. '·.;: ... ' ?/ .················ 

., . STL Savannah. .. .. . : : ": .. .. -_:. .... ' . . . Page 55 Of 1 oi .-: : ..... · . 
·.· . 

. .··. ·, . 

• ·.· . •\ ... ;···· ... · . ."_::." .. -:· . :f- . . . :. ":· . . ·_ ·. ·._ :·_ ·. :.-? _.:: ... ·: · ... · .. _:_; -:~ ~--' ... ->-. :.· .. . 
. : . . -· . : ... ·:.· . . . . : . -~---

.. ~·· ... . :•· .·· :- ~:. ·.· .. ~ · .. : -.... : _·: .. : .-· ... ·. ·.·?·: .·. . . ··:.:.''·; .... '.. 
... - ... .... · .. ·:·; ... ::·.:-.':._'::~-· '.. ·: .':--_': .... · ·:.-.-:·:::;~·"' .:. ·-.·~; : ;···: · ... · .. ·-~-·: .. :" 

..: . ', . 

..... 

' • ·.·r ·• 
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. ljillMM S"T.L® ,' 
••@MM. 

· Client Spectra Tech·· 

Analytical Data· 

Job Number: 680-11658-1. 
. . Sdg Number: SAOC02 

Client Sample ID: ·. BSLM000~01 

. ".· Lab Sample ID: : . 680-11.658--10 
·: · :clientMatrix: .. · · ,· Solld ... % MoiStµre: · 52.7 

Date Sampled: 12113/2005 1340 
Date ReceiVed: .1211512005 0936 

· · ·. = · : 8081A_sos2 Organochlo.rlne. Pesticides & Potychlorl!'.late!f Blpheny~ l>v Gas Chr,omatography : .. · 

· Method: 8081A_8082 Analysis Batch: 680-33041 . .. Instrument ID; . GC SemiVolatUes-M. 
. : .·Preparation: ~5508 · · · Prep Batch: 680-32022 -. · Lab Fiie ID: .. · mja04052.d.: 
. ·: . · · Dilution: · . . 10 · · · = : . .." · · . · Initial WerghWoiume: · · 30.08 g : . 

· .: ..... Date Analyzed: - · ·01/0512006 0031 .. Final WelghWolurne: 10: mL : 
: : · Date Prepa~: . 12123/2005 0802 ·. · . . . .Injection Volume: ... 

. . Colum.n ID: PRIMARY .' 

·. . Analyte . =· ·• · · · · Oryvvt Corrected: Y · ·Result (ug~) Qualifier = MDL. RL·: 
:- .· .: ·::. 4,4'-DDD . · .·, .. : ·:: ~ .... · - ·. : .... .. · 70 :· ·. . 

-_-__ ·_.-.:::."g:~c i<});·-···.•--._····-_-- > .l··-·-·-·-_ 
· . :" .. =-.'Chlordane (technical) ".< ·.' '. ·, . . " 36Q . 

.· .... :. defta-BHC- _·:·· ·· · ·' . . .. ·.... .·. 36 · 
., · .:· "'. " Dleklrin.. ·=. · "·' · :- · . · .. ·· . "· 70 

. · ·:=.: Endosultan I· .. = . • · ·., · . . ... . .. .. . : 36 .·· 
'. · · Endosulfan II · · . .. .. . . ·. "· 70 

•
""· · :: "End~ul~n s.ulfate '.· _ _.-: : ·' · ... '_ '~ .. ~ .. , : ·.:: <. "!O. · ._ · .. · 
· ........... Endnn · ... . · . . .. ..' ." · · : ..... 10.:: "" 

·"·:··'. .. '.·Endrinaldehyde· . .' ... :·,: ... 70 ... '·"·:·.'· 
.. . . · :. Endrin ketone· .. . · · · · · · · · · .. "· ·· · 70 · 

\: '. . ._ . ._. ' ........ · ··gamma-BHC (LJndane)"._·:. ·. ~- · .. · .. , . .<~. ·: ... ·· .... ._ 35· ... 

:,: .. · ·::· .. ::: =~_:: :~:::~~·ep~i~< ... -·::-. :~- =>:.-": .:··· .... :.: .. ·. ·. <"::.: · . 
· · · · . · .... : · Methoxychlor : : · .; ·.. . . · . · 360 

. ·.: PCB-1.016 . : . . . : . . .·. . . . ·. · . 700 
· . .'. ' .. PCB-1221· · . ·. ·· :_.·,. ·... . . '· ·. · · 1400 '. ·:'. 

. -.: · PCB-1232 . ·. ·= · > · · , . . 700 :. · 

u.. 6.3 ........ 70 
. u.. 6.3 . '" 70 . 

,· . u "· 5.7.: 70 . 
" u : . . . . 3.0 . . 36 . 
u :.,. ........ 11 : 36 .. : 

. u .9.9 '. "· .:. 36 .: 
. u . . .. : . .63 ... '.360 

· ·u · · · · · .. 4.a· · 36 · ·· 
u. .:· ·.7.4 .· ··10 

-·u .. "" ··· 3.4 ~ .. · 
.U· . · · .. 5.7 ·. · .. ·. 70 

... u · ··1.s.. 10 
u . . :a1.~ ro 
u . . : .. 14 ·.,:· :: . 70 . . . " u.: · .. · ·:·. '6.7 ·70 .'· .. 

. u : "· 3.0." . ; . 36 
u. 6.7 . .. . 35· .. , 
u:'.· · 4.4. ....... ·. , 36· 

·_ U· .···· · "9.9 . 360 . 
u . 140 ........ 100· . 
u .. ·. . . .140 . . .·1400 

·u . · 130 · .. ·. 100 

·'· 

.. 
< 

: .... ·· .. ·. · . 

. .. : .. 

....... 

.. ; 

. , ·: · PCB-1242 ·' . ; ...... · .. · :,:.:, . . .. · ·. 700- ·. ·. 

.· ~~~;:.: · .. "·. : .. ~: .... ··:-"·> .. ·::. :.=···_ .. ·· ·_:·.· ~gg· 
u . . . 160 . .. : 700 .. '.··. 

·:. PCB-1260 :' . . . . '.· ·" .. -_ : '. 700 :··'. 
\ . .', :.· ;.: .. ToX&phene · · ... ·· : · . · ~00. 
. . . .. . ... . ·-· ·: ·. : : · .. · \ . . .. . 

. : : : ... :. · .·:·Surrogate · .. · · · . . . . ·.%Rec . 

• .. · 
: .... · · .ncR ·oAr.adllombiphenyl . · :. . .. .. , · : o 

· · · · .'_. Tetrachloro-m-xylen(t · :: . ·:: · ... · . o 
.,, ... · . . . . . .· ·:. ·:· 

.. . . ·.' 

· ... 

. ·. ~ 
·.· .. 

.. ,. .. . ...... · 
. .. . ~.. . . . . . . : 

" ·. · ... · ... : . : : :.. . . .. . . ·, ..... : ·.· ... ..•: ·. .. ·. 

.. ; 

u . . . . 170. . 700 :· 
u . ·. . " 110·... ·. 100: .. 
U'. 130" . 700 . >.'_ 
u. · :· .. 250 .... : · .· .. seoo· ·.· ·· 

D .. · 
.- . D .. 

. Acceptance Limits 
30-150 

". 30-160 

·._' ..... . . . . 
".· . 

·.·· . 

·.:.. . .: ·. ·.:·:. . .. . :· '• ... 
. ·:.. · .. ": ·: .. ·.. . ·. ··_. .. ( ... . .. . . . . . . ·-. : : . ; .:.. . . . -~ ~ . . . . . . . . . 

"· · ... ;· .· . . : ·: .. ·.' . ·~ .: ·, .. · .... ·. ..: ' . . . ~ . . : . . . . ...... . . .. . . . : : ': . . . . 
. .... ·:· 

.":· .:· : .. 
. . : -~. . :·: , .. ·. · .. : : . . . . . . . . . .. •. . . ': :. . . . . . : . : . . : . . : 

• • • : • • :· :_ ... " • • 1 :. ~· • • • • • • • • • • • .: :. " • ; • .. • \ • • • - • • • '· : •• • ••• ::· • :-: • • • 

~·:· .. · \ :· ·_:'.~... . .· ... ·.·. . .... .. : . ·. "·. .... . . . . ·. . .:.. . . ~. -::·::~ 

" . . .' . . . " 

·"· . :·. ··" 
~ . 

. .... .. . .. . .. ·.: 
; ...... 11: < i >-. •. \f;:·; ··-> ( ····- --- ----·· :'. ' .• 

· · ·:-.. ' : .. . s~ .sav~nnah · >," ... · : ' · : ._ .: :.· . ..=_,.. · _..'" . . . -·.'= , .Page.· 56 of 107'. ,..'.. . . :·-: .. 
. . ·. -~·: ... ··: ..... 

. . : . . . 
:··:: ....... ._.,,:····:.·:::~, •'··.• '.'" ~: .. ".::::- • ",", • '" ... , ... : .. . :···~ .... ·,·I ... :· .. •· 

:·.. . .. .. . . ··:. : ·:·. . .. :·- -':::··· -.. ~- ·:·· :. : " . ::;: . ..... · .. ·-. .. : .. _.; ;·:· ...... · .... ' .... .. 
...... "<;: :·.- ... :-: ~·: .. :: : 

.. .. ··. . .. .. .. 
. : .. :. . .. -~--~. ·:·: "; .: ..... _ .. :: . ., .. -::. 

· ... ·.· 
.•·• =::· :: ·:. 
· ... ·; :. · . . . . . · ... : ·. 

".- .. •, .. .. ._ ... ,. :· ,:-·.· 

. .. 
:'· 

·. ·., 
. .. . .. . ~: . .. :; 

··'· : ... · .. =·. :-·:.-. : . ' . :··:. ..... . · .. : . : .·" ....... '. .·. 
. ..... ~ . . :' . .":- . :: . _".:·: . ·: -. '• . :·: ·.. . ·~ :· :· ·;: . . ... ::~·-· . :~ · .. · : ·. ..... . . . ·: .. : . . : .· . . .. . .. . : .. :. ~ . 
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·• .. ·l=··.STL~· 

.. Client S.pectra Tech . 

Analytical Data 

Job Number: 680-11658-1 
Sdg Number: SAOC02 . 

: . . Client Sample ID• BSLM000501 
. . 

. .Lab Sample ID:." 680-11658-11 .... · . · Date Sampled: . .,12/1312005 1408. 
· · ·: ·:.Client Matrbc . '· .. ·solid % Moisture: Date Received: 12115/2005 0936 

. ·--------------------------------------------------------~-------------8081A_8082 Organochlorlne Pestlcl~es & Polychlorlnated Blphenyls.by ~as Chromatography 
. . . . . . . : . . . .. ·.· . . . . . . . ·. . 

Method:. · . . ·sos 1A_aoa2 Analysis Batch: 689-33041 · · ", . ,nstru.ment ·10: . GC SemlVolatlle~ - M ... , . · 
.. · ·Preparation: : · ~.5508 · . Prep Batch: 680-32022 ·· · · Lab ·File ID: . · "· mja04053.d 
'· ' Dilution:' " . . . 10 . . · Initial WelghWolume: · . so:oa · g . 
,: · DateAnalyied:" 01/0~006 0651 ... · FinalWeighWolume: . . : 10 mL 

Date Prepared:·· ,12/23/2005 08.02 · . · · " ·Injection Volume: .. ~.· · · 

.. ::-._ . . ~·. ''An&Jyte . 

. :.,-:'.4,4'-DDD. 

".·'..".· .. ·\._:.·>;:::~g~ .. ·": .. ·=.:. ......... :·' . ... . 

.. ... ·Aldrin ·"· ··, 
. . . ·. . . alpha·BHC. 

.:·:, ;. )eta-BHC'. ·" . 
· · . . Chlordane (technlcaJ)' . · · · · . . . 
·,' delta-BHC. · ": .'_: :· · ·:: 

. · Column ID: PRIMARY .. 

.OryWI ~~Cted: Y · ·Result (ug!Kg)° Qualifier · · MDL 
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Client: . Spectra Tech 

Client Sample ID: .. 

. Lab Sample ID: 
·Client Matrix: · · 

BSLM000701 

. 680-11658-12 . 

. Solid· .• · % Moisture: 40.5 .· 

Analytical Data 

. Job Number: 680-11658-1 
Sdg Number: SAOC02 

·-Date sampled: 12113/2005 1434 
Date Received: 1211512005 .0936 · 

·. · .8081A_a082 Orga~oclllorine Pesticides & Potychlorinated Blphenyls by. Gas Chro_matography . · 

Method: ; . · 8081A_80B2 . , .. : : : · ~ Analysis Batch: 680-33041. . : . · . ·instrument ID: ·. GC Sem1Volafl1!i!S - M . 
. Preparation: · ·· :·. 35508 · ·. . . ·· Prep Batc_h: 68o-32022 ··-Lab File ID: · · mja04054.d .. · ... · : 
Dilution: ·.· · ·. · 10 . Initial WeighWolume:., ·. 30.0:4 g 

·DateAnalyzecE 0110512006 0710 · · . . FinalWelghWolume: 10 ·ml-. 
·.·.pate Prepare_c1: ·. .12/2312005 0802·=·:_. · ... H··. · . ·,._ tnjec6on Volume:. . 

· · : . Column ID: .. · · PRIMARY .... · 

... .. . · ,: Ai-iatyte. : 

. . : · · · .. 4,4'-DDD 

Dryvvt Corrected: Y ResuH (ug/Kg) . ·· · Qualifier . · ·: MDL :RL \ .... 

. . . ·. 44'DDE 

I ·.. : -~:·· :·: __ ::·:-,:~~~ot .. · · · ... ·. ·· · 
· ... ,, 

... · .. :· .. ·. 
55 · ·u · · . . . . s.o ~s ·. . . . 
55 . : ·. . U.: ·· · : .. : .. :_ . · 5.0 · .. : 55-. · · · 
.55 · · · . u· · · · · · · r· 4.5 55 .. · . · · · · · 

-: 29 .. · . · ·. ·u . ·.: 2.3·· 29 . 
1 · .. · ·.··:· .... :alpha-BHC." .. · , .. 
I · -. · ·. ·· : · · : beta-BHC : .... 
!· . . .. . . . ·.-, . Chlordane {t8chnical) . · .. ._ : 

. .· : .29 .... ·. · ...... u . 8.7 29 
: : · · .. : · · · ·· 29 · ... ·. >u·: 1.9. . 29 . 

>::_ ....... 290 ··:. . :u 50 . . . 290 

.... · 

'· . · ' ·. ::. delta-BHC · .. 
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,. 

. . · Surrogate.. · .. .. ·. 
·. : DCB Decachlor0bipheny1 : . . · "'".' · · ... 
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·Client: · SpectraTe.ch 

:· Client Sample ID: ' BSLM000601-

·. Lab Sample ID: . 
. . Cfient Matrix: · · . · · 

. 680-11°658-13 
Solid. ·· :· ... % Moisture: 38.1 

Analytical Data. 

Job Number: 680-11658-1 
Sdg Number: SAOC02 

Date sampled:. · 1211312005 1450 . 
Date Received:· 12/1512005 0936 · 

80S1A_8082 Organochlorine Pesticides & Polychlorlnated Blphenyls by G.as Chroma~r.aphy .· .... 

':·· ;·. 

. . . . 
Method: : . · ·. 80B1A_B082 . . Analysis Batch: 680-33041 . 

. Preparation:. · · . · : 35SOB · · Prep Batch: 680-32022 · . · . -. 
Dilution: · · .: . ..10 · · · 
Date Analyied:· .. 

0

01/0512006 0730 . 
: · D~te Prepared: · • 12/23120Q5 -0802 

1 ••• .. 

. . .. .. 

Instrument ID: ... GC SemiVolatlles - M .. 
.. , . Lab File ID: mja04055.d 

. Initial WeighWolume:.. 30.o4 g . · · ... 
. : Final WeighWolume: 10 · ml .. 

. ;.,; Injection Volume: . 
. ·column ID: .. PRIMARY 

: · · ·., .: · .Analyte . . . ·: Oryvvt Corrected: Y Result (ug/Kg) . · ·Qualifier . MDL . RL 

. : .. ::· ....... :·:::g~~ ·., :·--:: .. :·>.::. '. : . ·. . .. ·· : .. : ... : ···.·s~3~. . ··.:·· .. :·.· ..... u~.· ... ·.· .. ::· .. : .. ._ ....... · !4.:4:. ··· ... : ·. ·'.·· :; .:·.:. 5353
53 

·.·.:· -'·" . 

. . . · .. < '.· i:~~D1 ..... ·.... . ....... : : .:· ":".. : . . . . .. 27 . -: u. : 2.3 27 . . . . . .. .· ·. 

·_-· .. -. · ··1alpha-BHC ·.... ·-'·:·····. · · · · .··. 27 . u· ·· .". ·. ·: ·:. 8.4 27.".: 
.· · .. · :< beta-BHC · : . - . 27. ... .. U . . 7 .6 . 27 
. : . .. . Chlordane (technical) · .": · .. . " . 270 . . . ": · · -. U· ·. · . ·. · 48 .270 
. ·. · ·· .delta-BHC . . . . . 27" · ·. . U . ·. . 3.7 · 27 : 

:· : '- · Dlelclrin · . 53 -: · U . · · 5.6 · ·. · . 53 .. 
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· · .. . <" Heptachlor·eppxide · · · ~ - · 27 · · · · ··· U ··· · · 3 4·: · 27 · 
. . .. · · · MethoXychlor ... · >. · · · . :. · .. · .. ·.' 2
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'ijU+sH S·TL® .. · 
pirii¥ 

. Client Spectra Tecih: 

..... Client ~ample ID: . NOIM000402 

·•\ .. Lab Sain~le 10: · ·· 680-11658-14 
·:· . Client Matrix:-. . .. ·.Solid . ._ · % Moisture: 54.3 · 

·Analytical Data 

Job Number: 680-11658-1 
Sdg Number: sAOC02. . . 

Date Sampled:. 1211312005 1609. 
Date Received: 12115/2005· 0936 

. 8081A_8082 Organochlorlne Pestlcldes & Polychlorinaf&d Blpl:lenyls by Gas Chroma~graphy :· ·, · · 

Method: :. . · · · ·aos1A_~o82 . . .··Analysis Batcli°: 680-33041 .. ·· ln~ment 10: : GC ~iVol~tnes ~ M 
. . Preparatio_n: : · · ·. 35508 . · Prep Batch: 68()..32022. ·· · -. Lab File ID: · · · . mja04056.d · 

· : -... Dilution: 10 ·. · ·.Initial WeighWolume: : : · 30.03 g 
.. ·.: ·Date Analyzed: : 01/0512006 0749. • · . . .Final Weightivolume:. 10 ml .. 
· . :: '.Date Prepared:. :~· 1212312005 oao2 . · .. ··:. · · Injection Volume: ·: · · · 
. . . . ·: . · ... : : ·. · · . · . Column ID: . . PRIMARY 

· Analyte . . DryWt Coi:rected.: Y Result (ug/Kg) Qualifier . . ·. MDL 
·. . •· ·-. ·· 4 4'-DDD · · · . ·. · · ". . . ._. . 72 . ·.' U : · 6.6 

. · .. RL 
.. 72 

... : . 72 : . : .... : .. 
. 72 ·. 

.··.· 

·• ·- ):_.:Abeta:$_.B:H:CC·:.· ( '. >-- -; ·--·-·- -- -· --·- -.-~· ._.- •• _._---.- --- --·· ~-- ··-·.---·- _ > : ~~-- _- __ -• -·- 37 ... : •· .... 

.. . . .. . . ·:37.. . .u ... 10 . 
.. · Chlordane (tech.nical) .. · · -. · · .. -. 370 · U ·:~a · 

.. · .. 

: .. · '. .. delta-BHc .. · · · . . . .. . . 37 · u 5.0 · · · 
1 · Dieldrin · · . . · .72· > · .u. 7.7 
I :. . '.·· '·. :-_ .. EndosulfBn ·1 .. . . . .· ... :· : . . · ... : 37·"." . . U . ... 3;5 
I .. . _ .Endosulfan II · · · · .. : . : · · -. ... ·. . .. : . -: . _72 . . .. ··· U . · ·· · · . 5 9 

•. : . · ·. ~~~~ulfa~ s_ulfate · · : · .. · ·. · .. ~ . · .. :: .... .-:· _:. :._.
77
1

22
2 ; ·.·· .. '. · ·. .. .. ._~ · ~ _:. ·._. . · ... ;. : ~:6 , 

. . . Endrin aldehyde.. .. · · " · . . · · · · ·: .. ·. : .... UU · .. ·: . . : .:_-_ _
7
14.0 · ..... ·· ._ < Endrin.ketone:-.. · : . ': · ... ·.. . . ·< ':. 72 ··., : . 

:· ··.· · gamma-BHC (l.,indanef · . · ._.·: -: , . . . · 37 - : . . · :- .:_ .. _. UU ·· :· · ··:··.-. : · .. · .. ·
7
3 .• 

0
1 · ·. 

· . · .Heptachlor · · . . ... • .: · · · · · : _, ... · ··. · 37 . · , .·. ·. 
:. : ". · :· ·.··-. Heptachlorepoxide . :. :. . · · · ·· .· ·:. "· 37. ·-. · · · ..... u ·: .· ._ ·. · ·. _4.6 : · .. · · 

· . ._ .. Methoxychlor. "· , · · · · 370 .· . · -: . . . U 10 
· ".· ·, PCB-1016 : . . . . 720.: · . U . . . ·. -150:. . : : 

· ·· · PCB-1221 . . . · · :. ·.. · .1500 · · .. . . . U.. 150 

·< ... <.\ .--~~~~!~:.. .... ·'. .. . .· . .. . . . 720 .. ~ ... :- ~:g 
.. : ,.· ·. L· .. :: PCB-1248 ;·';-- : ' ; . .. • . ·:· .. · ·.. : . ·.' . ·.:,:· ·>. :: . ~~~ .. . ., : . . u .· ··. . . . . 170 

.:: PCB-12~ :. ' ·. ·,. · ·:. ..... .. . ·720. · . . . :U ·_ ·. :, 110 
.. PCB-1260. . . . .- . .- . . ... ·· : ":. . 720 iJ : ·' · ·· , 140 · 

37 ... · 
. .. 37 
. 370 .:· :. 

. ( ';17 
.. 72 · ... 
. 37 ;.'.· .. 
·.12·· ··.· 
72· . : ... .: 
72 .... ·.· .. . 
12.: . . · .. : .·· .. . 
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'720 
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>.· .. :·:surrogate . · .. · . .. %Rec:. Acocptanoot,.imils · .. ·. ..· 
.. : ._. :·_ .. : : DCB. Decac:hloroblphenyr _ · ··. ·. ·. '· o · :· -.D . : : · .. 30 -150 · ~----:--· · 

. .. : ". Tetrachloro-m-xylene -., . . . . . ·. · . :· o· .. · . · D . : 30-150 ·_.. "." .... 
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I 
i . •i•••t•§• .. STL· ® ·.·. ·• · •+r''*'' 

~····· Client: Spectra Tech .. 

Analytical Data 

Job Number: 680-11658-1 
Sdg Number: SAOC02 

.. Client Sample ID: . . 009M000402. .• · 

. lab Sample ID: · .. 680-11658-~5 · ·.:: ·. 
C&ent Matrix: . . • Solid. · % Moisture: 63.2 

Date SamPfed: 1211412005 1055 : . 
· . Date Received: . ·1211512005 0936 

~OB1A_8_082 Organochlorln~ Pesticides & Polychlorlnat.8d Blph~nyls by Gas Chromatography · · . :·. · · .. 
·: .... · . . . . . . . . 

' Method: · . . ' · . 8061A,;_B082 .. · ·Analysis Batch: 680-33041 . Instrument ID: .GC SemtVolatJles - M · . 
35508 · · . _": . _P~p Batch: 680-32022 . . Lab File ID: . . · mja04057 .d . · 

· 10 :... ·· . . . Initial WelghWolume: .. 30.08 g 
01/05/2006 6808 ·. . . ·· Final WeighWolume: ·. . 10 ml 
1212312005 0802 · ;_ . . Injection Volume: .. · 

.· Preparatioii: ' .. 
Dilution: 
Date Anal)'zed: 

. Date Prepared: · 

..· .. ~ . : . . . . 

Column· 10: . PRIMAR't' 
. . . . . . . . 

·. · Analyte · ·Dl)'Vv'I Corrected: Y · . ~esult (ugiKg) · : Quanfier MDL · RL. 

·. > .. : .. : :.:::;:gg~:-·.· _>:: ......... :.·: ·. :_. : ..... :_ · .. · .·· ._.·: __ :: ·.·>>:··· ... : __ ..... ·8:9:. :.>. : :.·:· · .. ·.: 1J~ .. · .... · ....... ::~ ......... >: ·. ·. . · ... . ·. ·.·: 

· · · .: 4,4-DDT · ... · .. : ·. ·.· ·' · . . . 7.3 · . · 89 

·.····;_·Aldrin.. ."_ .· .: .. .· . '· -~ .. :. _,: ,· ·.:·.·: ·: >:· .·: ~---. ·:~: -_...:.: 
"<: ·. · .. : .. ··. -~=~~~~c. ·:·<·· .·._:: · _ _:: '.· ··::. .. : 46· , · ... ·.·, :.- u. . . 13 · ... ·: 46. ·. : 

. Chlordane .(technical)" · . . . .: : 460- · .- · · · U ·. 81 · 460 ··.> 
. . : deita-BHC·. · · . ·.··. · · ·. . : -: 46 . ·:. ··":-° U 6.2 · ... 46 

· .. ·.· -:··'··.Dieldrln: · .·. · .:·.:· .. · ::· 89 .. U · ·9.5. ..89 

, ·. . . . .. < ~~~=~=~:;.·-·· ...... ; : ... _.,_ .. · ... ::·· .. · · .. ':.·. .: :. . :.-_ :··:- ~- ....... · i:i. . . · ... :~ ...... : .· ·.. : .... . 
• . ·.·.-···Endosulfansulfate · .. · .. · .. ·.··.· · .. · · .. · ·. :.:89.· ··:':_u. 10.··, .:"89- ·. ·.: 

1· · . ~: ..... ·:::·:_ .. ·.fni~~-:~~~~~~ .. /··i ....... ··, _:= -- · :- .. ,· .. _: .. -· .·.>· ... _ ... ·::--:..·'.u:·.··.:-.it· .. · > .. : .... -:~:-- :.-.·~·-_::_\:_ ... ri·. : ,. ·: ,,._·· .. :r · ... · · · 
··· . · · gamma-BHC-(Lindane) . ·.: ·. · · '.. .- · · . . :. ·45 ·.. · .. :· U ·. . 3.8 · '· .. · . ·.- ·: 46 ."-.": 

': 

. ··. ~::::~~~p;,x,ci~···:.-: ...... :.:'_-_··· ·.· .·.: .. ·: ·.' _:· .;·> . :..-:'·:.·.··: .. · ·.···.:_:·~- -~· · · ::~. ... _, .. !: . ·· 
.. . . .Methoxychlor · · '·· · ·. ... · ·· · ' · .· · ·· ·. 460 : ·.. . .-U · · · 13 . · 460 ... · · .· . .-

. ~ . . . 

·. ·, ." .. ·· . PCB-1016 . · · .. · :·. . :· .. 890 u· · · ·. · 180 ·. . 890· .· ·· 
.·' · · 

1 
·· . ·. PCB-1221" . . . - .' . . ·: : 1800 : · U. . . 180 . · .· 1800. 

·• ·. · : · · PCB-1232 .. . : . ·· . . . . 890 . ·:. ·. · · · . U . . . 170 . 890. · · 
.. ·· . : ::·PCB-1242 :. : .·:... . ': · ·.:: .. :· .. ·. 890 . .. · . : · U .. 200 ·:: 890 ,. .· 
· ·. · ·.·.'.·.:. PcB-1248~. -· · · . . ·:··· ., .· : . .-·; '· 890.: :'·.: ... _ .... · .. _.. ·u. · ": 220· . < · .. · :·aeo · ··. · 

'· . Pce-·1254 · ... · .. · · · · · ·., sen .: . .. ·. ·u ·.. · 140· · . · .. ·aeo. 
_:: :· ·. PCB-1.260 · :. ·· ." .. :· .. :· .. ···. 890 U · 170 . ··' ·_ ·. 890 .. 

· ... .-.: : .:: To/Ulp_hene . . ·. · ·., . · · · · ·.. · · · : · '.· '.'4600 ··. · U . : :: 330 ·· · ·· · •. ·4600 ·. · .. 

. · :_ , · :. ... . ·. , :· surroga~ · '. · · 
....... 

' · : .: ·'. DCB. Decachlorobiphenyl" . ·.< 
" · .' .... · Tetrachloro-m-iylene ·.:: 
~i . . .. . .. 

...... 
. . . :': ~ : 

. . . . . . " ~ · .. . . '··. : · .. · 
.. 

. · .. ·:.i 
. . . ' . . . 

.. !.· ..... 

. • . .:·· .. . · .... 
· ..... 

. .. 
... " : . . . . . ~ .. 

. . . ···· ... 
·· ... ·· 

. . : 
.·:-

: · .. ··· .. 
.: ~· ... 

·. %Rec·· 

·. : ·:·. · .... o . . -~ 0 · ..... 
.:·· ... ·, o· .. · .. · ·:: ·O 

.· .... 

: :-." 

. ':··: ·.·· ,· 
.· ·-.:· 

• • •• • • ·' • ··'..•(::I'·,• 
. . ..· ': ·.·._;·. ·.· :. . .. ·. . ....... .. ·~. ., .· · .. :· 

·. · Acceptance L.imits · . · :· 
_30·-"150. 

. 30-15~ 

· .. 
.. ···.· ... 

•" ... ,'•I• 

.·. · .... 
..... ·. \ ... 

.... · ... _: .. : ....... · .. 

.;: :·:·.'·_..:··· . . . . . . . . .... •' ~ · .. :·:. :. . . . ...... ·: . . ·. . : . .· : . ·: :: .. . 
. · .... ~·-.:· · ........ :·::·.~. ,... :.~. :· .· ... : .... ~.. . . ·.. · .. ~ ........ ~·- :_. · .... . ·" ·:' 
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. ... ··· .. 

. . • ... 

. ·.·· 
• . ~. : . • • • .' : . ... . . .. " '.. . ••. ·= •• · .. • . • ~ • ·:.... . ·:- - . ·• • • . ..... •. ···:: ... ··· ... ··.···.···-.. .·· .. : ... ,,·;._: .. :-. .-·· .. :.· ..... ··.· ······· · .. ·· ··.: ... ;:: :;·:·."·' .. · .... 

• • • • • • • .. • ..... 1. • ~~ • ~- • • • •••• ~. • .. • ··~ ... •• • • • • • 

. . . '· ~· ;.·:_s)is~vannah: .. :· x: ::·· .:.':.-_:·_ ... <_::::_ ··.: .: :_· .. ·: ./.· ... P~g~:.a1,..~f·1.~.~·.',.· _': ...... :·: .:·.:·\:,·::· .... ·= .. :_-;. · .. :_ .. _),·.",:·· .·:· ..... ·.:::·~_.:_ .. ·.'. __ .-·_:: .·_;:_.;·:.·_::'.·· .. :.·.:.-·._·_."·.: .. ~: :_:-;::· .. ~: _·::: 

......... - .. ·:.. . .. .. ·. ·:· .: .. · ........ .. :· ..... · ."':-:·'.:. .: .. . . .. · .. 
·~ " . ... ::· ::· . . ...... . ··:. -.~ ... : ·.·~.-·;.· ... ··. ·... ...... . . .. ' .. . ...... . . . ".. : ...... < ·.: ... 
": ' -~· ~ >·~. ::· ........ :. . . ·" . ': ·~:= .·" .. ~ .. . . . . . ,'.: .... : . .. .: ·:·. ~ :.:. \ .. . J ·: •• ..... ·: • •• • ... : •• ··: ::-;·;.:~ : • • :·-· ... ••• • :· • 
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i 

I •1••.s·T·L·®-_._·. 
/: __ .. _-+iiMUHM._ 

• . Cient sj,ectraT~ 
Analytical Data 

Job Number: 680-11658-1. 
Sdg Number: SAOC02 

. . . Clie_ni Sample ID: . BSLM000101' :. : 

· ... · Lab sampie.10: 
· · : ·:. client Matrix: 

. ·680-1165~1 ·· 
Solid .. · .· % Moisture: 64.6 

·_pate Sampled:. 1211312005 1058· 
. Date Received:. 12115/2005 0936 

. . . ·s01 os lnductlVely Coupled Piasma • Atomic Emiulon Specb'Omet,y ·. : 

-·: ·Method:·· .-_ . '6o1oe -._:_ ·_:-:-.=·: . . :.-, · :k~lys~-e~: 680-3~~9·: · ·.:_·_· .. · -~~lt~m~~~-1~:: ·. :· 
, · Preparation: · 30508. .. · Prep~: 680-3,1189 · · ·Lab.file ID: · 

· Dilution:· . 1.0 : . Initial WeighWolume: 
. . ·Date Analyzed:·. ··12128/2005 .. 0519 . . . . . FinalWeighWolume: 

. ·Date Prepared: : . 1211612005 0838 · -:· . ' · . 
' . . 

.·:. •". .. 
.·<· ·AnalYte ' .. DryWt co_rreeted: Y · · · ·.' · Result (mgiKgj 

. : SiiVer· ... ·· .. · .. ·· · . 2.6 
.. · ~·· · · Aluminum : . . . . . "· ·21000 

: .-._ .:'_: __ .,:·.· Ars9nic_ ·_ ' .. :·_·: · · · . . · ': -. · · 15 .. · 
~: .. · ·: : . . 

.. · .. =Barium· " : . . . .. . ·30. ·. 

. .. 
' Qualifier · · MDL 

0.25 . 
"" 12 ... 

. . : . :- .1.7 

· ICP/AES. 
NIA 
0.55 g 
50. ml 

RL 

, . · ... ; ···eerymuni - , . ·· . , · ·'. · -:- : . .:·· 1.s 
: Calcium · · ·, · : :_· ·. ·. : ,·3100 __ 

.· ·. 
. -:·:. ·0.77" 

: ·" .0.044 
. · 6.2 

0.56 
·:_: "0.44. 

2.6 
51 
2.6 
2.6 

. '.1.0" 
i 

· · · · . Cadm!um . ' ... · . .... . 1.3 · 
. ····Cobalt ·· ... : .7.4 

. 130 . 
... 1.3. 

2.6 
.. . · ... · :. ChrOmium. · ~._·.. - .. ··.= · .. · ... . 56·. · · 

•

. · _ _. ·: ·. Ccipper_· _ · .. ,_ ·. '· ···: ·: . .... ::: 7.1 
·. · · ·. · Iron · . · _ · ··= · • _: ;:· · .. •. :. 33000 . 

. :· · · · : · Potassium · · · · 4200 · .. 

.: - ··:. 

··.··. . - .: B ··.· 

. _-:0.33 
0.+4: 

.. 11 . 

. .:3.3 ... 

.. 2.6 
·5.1 . 
·13 
. 260 

130 .. : . 
: .. ···_::_ ...... '::_-·_:~---;:S~od:1.~u=m~~-u-m ·-~- .-.:_:._ ... ":: · ·. ~:. .· ... · ........ _.-·. ~:~ 

. . . · ... 10000--: .·_ .. 

-.. ' : Nickel · . .. · ' . .- ._ . 1~ 

. . .. -.... : .:: ;.en:!~y::_.. ·. __ :; :- ·::: :-.- .. -:· _·. :._ . . . ..· . : ·.: . ~~ 
. · .. · -.: .Selenium· · : . ·.. : . "_. 6.4 

. . · . . ThaUium ·. · . . . -. 6.4 
.. . : ·. · -.,_ >:_Vanadium.·· · -: -. . . . . -~ : · · .. ·.. · · · ·· . .-, .· · · ·· 61 · 

· : . ··'.:- Zinc·.·· ·...:. ·, ·: 53· . · :._ 

..... • .. ,-

. _ .. 

,. ·a 

. : 3.1 
. -:o.54·:. 
. ·-.f30· 
... 0.~7 ·_ 
·· ... 0.54.· 

·:_ .1.2 . 
-2.3 
3.3 

... · Oa36.·. 
·1.~ 

. 2.6: 
260 
10, .. 
1.3 
5.1 

. . :6.4 
·. 6.4 

2.6 
. 5.1 · 

. .·• -:. 7471A Mercury in Solid or Semisolid Waste {Manual Cold. Vapor Technique) · 

... : .. ·:·:: ... :_;·:~.~~: _ _.,:· 7~n~- ·.:'. __ ::_' ... :--._:.':;::·· .... ~~1ysi~-Batch:~~~70 .·._:'"-· ..... ": ~n~~~-10:. · .. _ : .. lEEMAN1 

:: :·.-. ·_Preparation:·;: . ·1411~"-· ··- · .. '_ ... _--.-.:,·: PrepBatcl\:680-31625 ·.··· :· · . ·Lab File ID: : · - NIA 
... ·Diiution:. . . 1.0 : · · . :· · .. ' .. · · : . ·.·:: ·: . : · · · · ·:·. - .:"-: ·· · -. ·Initial WeighWolume: 1.08 g_ 

. ·: __ ·Date Analyzed:·" 12/22!2005 0708· .·. · : ··: .. Final Weight/Volume:. 50 ml ·. 
:. ·. __ ; __ . ·)~ate Prep~; 1212oi2005 ~218 :.· .. : " , .·.. . . . . . · · · · · · : · ... 

......... . ... 
. . ' . ~ '• . . ~ .. .. 

.. .. 

"· • .. • 

. : . 



··1••srn ·STL· ®. 

Uilil'ii• 

· ·, Clien.t Spectra "J"ech 

Analytical Data 

job Number: 680-11658-1 
Sdg Number: SAOC02 

Cli8nt Sample ID: . BSLM000201 . 
. ·· .. 

. . 
· . '.·:Lab Sample ID: '.· ~1165S.2 ",_,. 

· " · : . Client Matrix: · · · .. Solid· .. · · % Moisture: 73.4 
. " D!ite Sampled: 1211312005 111 o 

Date Received: 12/1512005 .0936 

. ·". ·. 6010B lnduct1ve.Y Coupled Plasma·. Ato~lc Emission $pectrometry · . · ·· ... 
·'.1. . .. ·.·. 

". · · Method:· .. . ·:··. 601 OB : · . · '. :'. " :. ·._. ' Analysis Batch: 680-32369. : · _. ... Instrument ID: ICP/AES 
. · :Preparaticm:· ... 30508 " . ·: _ Prep Batch: 680-31189 · : Lab File ID: . NIA 
· Dilution: : · .. ·· ·1.0 · . · · · 

Date AnalYzed: · 1212812005 0543 . . . . . . . 
Initial WeighWolume: .. 0.52 g 
Final WelghWolume: 50 mL. 

: Date Prepared:· .12116/200~ 0838 . · · · · · 
··.·" 

..... : 
. . .. Analyte: . . · · 
. ·. \':· : · ... ~ .... . :: Dfyvitt Correcte\d: Y · · .. · :, Result (mg/Kg) . ···Qualifier · .·.MDL 

· ·.·:.:.·silver · .. ·, :. · · 3.6 · .. ·. " U .. : ·,. , . 0.36 · 
: ·:Aluminum- : -:: · · · · .. , . : .. "·19000 ·: .. , · .... ". 16 .'. · 

·· ·Arsenic•· . ·" "'.: . ., . . · 11· .. · · .... · · '·· ;-._" .. ·2.4 · .· 
.. .. ·Barium ·. . ": . " . .. . .. · 27 · . · 1.1 

· · · : Beryllium . . . . . .. · ... 1.0 . / : · 0.061 · 
: : Calcium · · ·· "·" .. , ...... ": ·: ·1eooo ·· · : : · ·· ·- ·a.7 

. : .. " . Cadmium · .. ·. · . . . 1.8 .. · ' .. · · . .. · U · · . . . o.ao· 
I '"· Cobalt . .... . .. · , . 8.4 . ·0.61 

... · Chromium. .. · .~ ,," : . · . ·:-. 42. · ·.. B ,. .· . : 0.47 " .. · 
. :: .. : ·Copper _... .. .. . : .. .. ... . . . . . <:. 16 · ' · · . . . . : 0.61 

RL 

. 3.6. 
72 

: . 3.6 
.·. 3.6'. : 

1'.4 . 
... 180 . 

: ... u :
·. 3.6 

3.6 
'J..2 

... 18 , ... :~~: ...•••.•. ·: •.. :.·.·~ ....• : .. · .....•..•.•..•.••. ![ .•••... > .. >···.···•···-···}:~· 
. : . " " : · · .. Nickel· '-. · . ...> .. :-.,:·. ".· .. ····: ·,. .. .. ..12 . .- . · :·::. :: :~:·_.:): .. · .. ·.: .. :·:. ·"· .... ·:. ·g~ .· 

: 360 
.: 180 
... ·3.6 

.· ... "360 

. ·: <. :;,:,:A~:·~ny· : : " , ..... ,.. " ...... 15. .. .. . ... ·1.2 .... · .. ·u . :. · ·1.0 
· ·· . · ... ·Selenium". ·: ::.. 9.0 · ·: · u 3.3 

:.:_':··~ _':· .. :.:_.·L·:··.::· .. :~;vZi~n~!)!~um .: ·.·. . .·.· ..... ; : .. ··, . :· ... ,_.. . . !30 . . . : :· U . ..': . ~:~1 
"· ... .... .. :".,:.' "_<'.:·:64: .'.":,:. .... > .... ·.-... _:: .· : .... 2.7 
-.~ . · .. : . . ... • ·~ . : . . . ~ . . . 

. ·~ . 

14 
. 1.8. 

7.2 
.:.9.0 · 
.9.0 

.. 

.. 3.6. ' . 
7.2. 

. . I • .. :.• ·. • • . . . • . 

.. . , ....... ". ,. ·: : · . ·: · ·· .. 7471~ Mercury lnSolld or Semisolid Waste (Manua1<::01d Vap0rTechnlque) .. · 

~·:"Met~~:· . · · .-,_: . .-···.:·;471~·" :~ .. ·" · · ..... : ... : ,:· .. · ~8~1~ Batch: ~s0-31~10··.· .. · · : 1~~trume~~ 10~ :. .. . · LEEMi!-N1 : 
•, . : Pl'.Sparatlon: < .. 7471A. '·: .. " .. . . P.rep BatCh: 6Scr3162S "...... . . "lab File ID: NIA 

. : .. ·,,- Dilution: '. · ... :.1 .. 0 . ·· · ·· ·. · ._ · . . .... ' . - · ... Initial WeighWulUll)lit; 1.02 g. "'· ". . 
· · : · .. '-"·. ·o~teAnalyzed:·: 1212212005. 071.0 · ...... _:·; .... .,.. .. .' . : FinalWeighWolume: 50·· mL '. :.. · . 

'> ~ .:.:·;Date.Prepared: 12120J2Q05 · f21_8 ·; . . : .. .. .., ... 
-:·, ... ·.·: .... · 

. ·. . : .. 
• •••• t • •• 

::_ ·\ ...... Analyte :·: · · ·:· :- "· Drywt.CQ~cted: Y '· ·Result(m9'J<g) . : · ··aualifier· : ... MDL· · RL. 
.... ~ . 

: :· ·~·:·::· ·::.":.M_e~ry ,<-:.: .·:_.·,::..;_=·.: ·>_ ..... · -.~o.o~~-"·:: .. ·.:·;,·--·· ... ::.J.'.,. _:.... 0.015· ... 

.. -:: '..::>· '>/ ' •; :·: •... ' ..... ·.·: .. .-:. ·.::. . . .. . . .. ·.: ·.: '· .. :: .. .::: ... · .. 

•. //STL~v~n~~·.··<•·····•· .. :·.,.:_·, .. :·.·.= .. ·• .. ··.: ;.· P~!le630f1~7.· ••. '·. ) •... ··· .. 
. . . · .. :;. ·.. .· .· . · .... ~· . .-:.· ..... -~·~=~· -·~.:·· .. . _'·\·.. . . . : .• 

. .0.074' ... i 

::-. 
;, 

' ...... _ .. 
;. . . ·. . : 

. ,.· 

. . ~ ~ ·. . .. . 

.:.· ·: .. " ..•. =,.. . .· ·. : ,• . ,• .. : . .. . .· . . . : : ~ :' . • ·. : ". :: ·: . •' . . . . . ; .. 
. : ,'(.· ':"."" :· .... ·-:~·: ... -... "· :': ~·: ... : :: .... .-. .. .. -~ ·.:: :,. .... · '• ·.·.:· .... 
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r·-·-··••1m·~;~.-·····-·····-··········-·-----

Client:· Spectra Tech 

. Cli~nt Sample 10: ... BSLMOD0901 

. . . . ' Lab Sample 10:: 
· : . "-. Client Matrix: 

00 680-11658-3 
· Solid %-Moisture: 55;5 

Analytical Data 

Job Number: 680-11658-1 . 
Sdg Number: SAOC02 

.. D~ Sampled: 12/1~ 1132 
Date Received: 1211512005 0936 · 

· 601DB Inductively Coupled Plasma ·Atomic EmlSJlon SpectrOmetry · . · . . . . . . . 

.· . MethOd: 
. · . · · -: Preparation: 

·. · ·. Dllutlori: . · · · 
· : .. Date AnalYZed: 

.. .. . Date Prepared: 

. . 

· . .Analysis Batch: 680-32369 · 60108 
.30508 
1.0 . 

. •· ·: : · Prep Batch: SSQ-31.189 ·. · ·. 

1212812005 0547 ·. .. .. -~ 
. 12119/2005 0838-

: -··. 

.·. 

·: . : lnstrurrient ID: · : . ICP/AES 
. : : . _.Lab File iD: .. NIA 

·. _::. Initial WeighWolume: 0.56 g · . 
· Final WelghWolume:. · . 50 · ml· 

/. · Ana1yte· · · .. DryWt.Corrected: Y· : .· :".: Result (mg/Kg) · .. : Qualifier · ··MDL RL· 

· '.<Silver·.~.:._-. ~- ·:· :· ·_.· .. 2.1· ·.·.:Li,.-.;;_ •. ,.. .. -.o-.2_0 ___ .,....._2.-1---,--,.-
.' ·· ·· · Aluminum · ·. · · · · · · :. ·.·:~· :·: · . ·;. · · 12000 · ·· · · · · · ·.. .. 9.2 '.-. · . 41" 

.
. ,.;··_,·:· __ .':·_:_::·_ArsBan~u·mie:·.···.· . .. : : -: ··': '· .. ·· .· 5.2 ··.: .. . ··1.4. 2.1 .. , 

- .·. . ·. . .. . . .· .. 16 . . ... . . . . . . 062 . 2.1 . 
· . ·. :: : . ...:. -Beryllium . . ·.. . .. · .. ' . 0

19
.5
0
1
00

: . . . . · J . .· : o:os5 · 0.82 · 
. . · · · ·. Calcium· . · " 4.9 . 100 
. :. · · · ·:. Cadmium . : ·· ·: .. ·.··. · · : 1.0 . · .. U ·· .. 0.45 1.0 . 

. ·: Co~lt, ·. · ;·: ·. .: ·3:~·.. . 0.35. 2-.1 
.· Chromium· · ·. .. . . : ·· 23 ···s . . .·0.21 2.1 

. . ·~· . 
·: .. ·copper . .-.. . . . ... •· · .13 ·: . . ·, .. 0.35 4.1 

· Iron . · · · · . . · .. 11o00 ., :- · · · · · · · · ·· .. · 8.8 · · 10· •• 
·· ... ·········_·. \ iSN&od511~=.···· \.·········· ... · >,·.·.·.·.· .. ·· , .•••••.•••.• _:·:_:~. -.:··6i~.:g:.. . . . . : , : Jb '~!. . . ~· 

"""" .. J . :- ... : . 0.53 .: 8.2 

.::····,:.:·::~~oiiy··:: ·:.,. · ···.. ._. ... ·:-.-::~: .... _:.:-.._. · :·:j ·_.-u . g:~i -~:~ . 
. , ... Selenium:.·" ·:_.-.:.. ··" ···::··. 5.1. ..: .. :U .. :. '.:1.8· ·.5.1. 
: ... ·: ·. >·: .-.. "Thallium · . . . · · · · · · .: 5.1 · .. U 2.7 5.1 .. 

:. · · ···_:-_·_.-:-~~~a:diurra ,. . '.''.- : · .. ,·.. . . . . .... :: .. :, ~~ .. ·. ·. . •.. _._ · · ... · · ··. ~~9 !:~ ... 
.. ·· .. . . .. 

. · ·. 7471A ""ereur)- •n Solid or.S_emlSolld Waste (Manual Cold~Vaporlechnlque) · · 
. : . . : . : .. : : "~' . . .... : . . . . .. . . ·. ~.. . ·. . . . ... : . .. . · ... ·· .. · .. : ... · . . 

. · .. ·, · . ·.Method:·:·' 747·1A · .. " ·. , : >. · ,Arialysis Batch: 680-31970. · · ·: · ·. lnstru~ent ID:. 
. · ;. :-'Preparation:· .. 7471A :' '-:· :· ~rep Batch: 680-31625 . ·. · . ,·,_. ·· _·:µw File ID: 

· · . : · .. · ' Dilution:-_ <·: · 1.0 · . .· . · . · : lnltial WeighWolume: 

. ·:· .;, 

· · · . Date Analyzed: .· 1212212005 0713 .· · . · ·· Fii'lalWeightNolume: 
" ·· ... Date Prep°arecl: ·. ,1212012005 .121s. : .. ·· ·;. ··-.1.:. 

LEEMAN1· 
NIA 
1.07 g . 
SO. ml 

°'.· ·:. :. ·. ". . . 
. · .. ·_ . . 

.. ·· 
· . .'·: 

. . : .. ~ . ~ . : . .... . . ~ ... 



r -------
. -.-,,._. S_TL® .: 

Client Specira Tech · 

Analytical Data· 

job Number: 680-11658-1 
Sdg NU"mber: SAOC02 

Client $a~ple ·10: .. ·. :054M0~0102 : : · ·. 

· · .·: ·Lab sample 10: ·: 680-11658:4 · . · 
-: . · : · ·Client MatrbC · ·: Solid ·. % Moisture: 62. 7 · 

· Date Sampled: 12113/2005 1158 
Date Received:· 1211512005 0936 

· · · · . . . .: .. · . · · • &0108 lnd~ctiv~ly. coupled Plasma -Atomic Emission Spectrometry ... · · · 
. ~., ....... :. . . : ': .. .. . 

. Method: . · · .' ·6010.B : · · ·" · ': '. .. . · Analysis Batch: 680-32369' : "_.· · ... · · · lr\Strument ID:. 
... Preparation:.· .. ·30508 : .... · · · .. · .. < .: ·Prep Batch: GBo-31189-. · ·Lab File ID: 

Dilution: · 1.0 . · . · · . Initial We!ighWolume: 
. · .". . · .. ·Date Analyzed: 1.212812005 0552 .. · · ". -. ·. ·: .-_ Final WeightNolume: 

. ·. · . · Date P~ared: 1211612005 0838.- . · .- · : . 
. . ~ . . . .. . : . . .. : . . ·. . . . . . .... 

• ·. •·".:I 

. : _..· '_Analyte · . · :: · .- .,_.: DryWt Correctect: Y . -_-_ · .- Result (mg/Kg) : . . ... ·Qualifier , ' MDL-

.ICP/AES 
N/A 

_0.55 g .. 
50 rriL 

RL 
... : --....,......-..;.;.-.....-........,,-....,.. ...... ...__.....,....,,...._,............, . ....;...;_.,......,.._ _______________ ...,....,..~...,..____,-...------
' . . silver ': . ' . ' . . . 0.97 . .- . . . i .'.-' 0.24 : . 2.4 

.-... ·. " Aluminum ... :. _.:.. · · .. 23000 ... .. : "_11 49 
: Arsenfo ...... ' ··: :_: . ·11 .. · · .. ·1.~ 2.4 

·'..·_._:':":"·Barium .. :· .... ,-_.-:;_:· · · -:·48·-_ · . ·-__:.. :-."0.73 · 2.4. 
· -. ·: · : :" .. Beryllium.. · '.::-. _ " · · 1.0 ._ ... · : · 0.041 "· 0.97 

. · : .Calcium : · .. .. .. _. . '-.. -.· 11000 ':»- 5.8 . : 120 
· ·: .=. :_cactmlum ·• - . ·. . .: "·. 0.54 .· ·.. :J ._ .- 0.54 .. : .. 1.2 

I·· Cobatt · ·_.· .. · ... ._ · ... . . -. · 10 . .- .. ; .. · · : ·. o.41 . 2.4 · . 

• 

" ... · -.' .: Ct:iromiun:i.. " "· ' · · .. ' -· ·.· .. .- . .- . · . 51 .. . . . ·B_. -_-. .--. . 0,32 . ~.4 
.. '-. · .. Copper ... · · ... . -: · " . 140 . . . ..... 0.41 . 4.9 
.· .-_.Iron-·· · • · ·' \ -_.__.. ..· .... :"26000. _.-..-._ . '.10-.. .12. 

"· ...... -- 'Potassium ~---:- ._. · · ·, ::_.,._ · · :: . · .. :· .: 2200. · . :.: ,"._'.._:. B. ,."_= · · --. ... · · 3.2 · 240. 

·=:·:--=::_:<_::/ .. ~:~~;r:F;".:=:._:_-_:_·:-----::~----. -· ~---.. -. :: -<···:··~~go __ ._ .. _ .. _·: · .· _ .. ;. ,·:_ .:::· .· .... ·: · .. ->~:~ .:·-- .. -~ ·: .. "· 
.. . . :. :": Nickel.·. · ... : .. ".. .,_ · .. :. . ·::· :0°.< .. : .- .... "···:." .. B . ... : .. ~~ ·. . 9.7· 
" . .- .Leact ...... _ ~--::- :. · ". . . . . : . 7EI . : .. · · · 0.51 . -.· _: 1.2 · 
:'. : : ·. · .. _. · .. : _. --Antimony·· · _. : . .-. :· .. . .. ... · _-. ,4.9 U . : 1.1 . 4.9 
.. · ·.···: .. Selenium ·: · · 6.f " .. " U · ,.· -. ... 2.2· · .·6.1 

· ·· · .. ··>~Thallium ·: .:.··: : · · -~ -6.1 · · -µ -3.2. · 6.1 

·::»:-_ .--:_: ·: --~~~adi~~- · ":·-.;:·-.· ~ .'.'.::: ...-_ ·" ....... , ... ·::a . . . _-_-_.- :. . : ~::4.. !:. 
I • • ' 

... . . . 

:. 
· .. : · .: -_. ··• 'J'.47.11' Mercury .In Sofid or Semisolid Waste (Manual Cold Vapor.Technique) 
. . :· . . . . : . . . -. : . . ·. . . . . . : . .. .. . . . .. . . . . . . . ··~ . . ! . . . . . . . . 

. . .. .. ·· .. : 
Method: · 747·1A: . · -.: Analysis Batch: 680-31970 . .. .' · . ··instrument ID: · . 

._·: · . ._::.;·Preparation:· :. · 7471A . .:- · .. · Prep Batch: ()80-31625 · : :.· · : . · Lab File ID: · .. 
. . ._. Diiution: .- · .. 1.0 ... : .. · · · .. . . -. lnitiBI WeighWolume: -

'. 
'· · . .Date Analyzed: : 1212212005 0716· · .. :.. · Fin~WelghWolume: · 
'.: · .··· ··> ·:. : .. o8te Prepared:-. 1m.012oos· 121s ... ··;·· . .-. ·:. · · 

·,. .. .. . 

... . ·· · :-- An~lyte . > -· :-: · ·.. : :· · .. · ·_.-:. .'. 'oryWi Correclect . .'y ::. Result (mg/Kg) -.. ·. .-... · .Qualifier._.. · : MDL .. 

;._. _· ~--.:-_-_ · .. ::=_:: -.·:-__,~e~ry __ :· ·: __ ·_.:" .. · .... ._._: ... ". ·<·". ·: ·_·:-.·:_ · · · · · · . _:-_ :0:23 · ·.- . .- .. ·. • · .. · . .-: ...... : : ·: : ':.'..- ·:-. -.. 0.010 : 
,· . . . . . . . ... ~ : . . . . . . . . . . . ·. : . . \ ...... 

. . . . ... - . . . . ': .. • . . . . . . . . .. ... . ~ . . :. ; . ; . ": . . .. . . . . . .· . 
. ~ . ~ : . ' . . . . . . ..... ·.. . . . . . . - . 

• -' '. < : : , "<- ,': > i:> ·. > ·- : -- :· ' --
":. ·_. --_sTL~~'nnah ._·. _· .> _:· . .-_: .. __ ,~···/::-:··'.:·;>"":··>: · .. ·_.·:~~ge __ 6~ -~f._~_01'._···'..°;_":·.·::"·:·:. ;.-..:_ '.. _: ·. :- ... 

•, • • • .-. " '.. •" ~. ', •• • • • • • • • • •• • • ' • • • • • • •' o ~ •: :. I • • •," • • '•.· 

.. . 

LEEMAN1 
NIA ·. 
1.03 g . 
50 ml .. 

RL 

... 0.052 ... 

. · ... ·· ... 
. · .... · 

. ·} 

. .· .. 

· .. · . 

'• . ·: .· 
. ... . .. .. . ·.: .. . :_ .. :.>·. . .····." .· :. . . ·. . :·: . : ~ ... : ... . .. : : . :'.· : . - . ::._ .. , . . . ·:: -~ . · .. -.: . . ·... . ... : . ··.· ... : ... 

. :: . . . .. . . " . . : ... : . . : . :_· ~ . : . . . .... : .. ~ . · ..... : . ·: . . .. · . ·~ -.. 

···.:. 
·• i"" ;·. ·~:···: :_ ... _.·. ·1_ :_.: ___ =.: -~_\ ... ··.·_, _: .. : •. = •• • .• ~ ..... ·:...:: .. :· .. ·-~. .. • ... ~ .• · .• . · .. .-:;:.-',:: .·... : ... ·.• ... :-··· .. ....... ··. 

. ...... ·.-.· •• •1 • -· • •• :.· • . .·. .. . .·· . . : .. . ·. : ~- ....... . 

· .. , 

. ... . . 



·•iuw:ww·. s• T·. ·L· ® 
· - lliJli§iN 

·Analytical Data. 

,'·Client Spectra Tech Job Number. 680-11658-1 
Sdg Number: SAOC02 

., · CllentSample.ID:. ·656M000702 

_: .. 'Lab s~mpie.1p:· .· .. 680~11658-5 . ·. 
.._: : Client Matrix: : ·Solid · · · · : · % MoistUre: 79.5 . · .· 

Pate Sampled: 12113/2005 12~2 
Date Received: 1211512005 0936-

.·· ·.·: . ··.. ··; .· .. _601 ~B Inductively Coupled Plas~a • Atomic Emission Spectrometry 
: ~. . . : . 

Method: ·. : · . .-··60108 · · 
·. Preparatiori: .·. . 30508.. . . : 

: · ·Dilution: · .1.0 · 

· · .· · · . · . ·'Analysis Batch: 680-32369 
. · · .'- .. Prep Batch:680-31189 · . 

: ·.; . . . . 

·.. : : Date Analyzed: . 1212B120os 0606 · 
. ·. ··.· .. Date prepared:. 1211612005. ·0838 . 

. ·... . .. : 

. '. . .. 

. . 

.. ~ . 

: ... Instrument ID: 
···Lab File ID: 

Initial WeighWolume: 
· .. Final WeighWolum~: 

:. ''.. : . · .. · ·/ .: _Analyte. : · · · ·. · · . · . ··. ·. ·. '. piyWt Co~: Y i · .· ,-_. Result (mg/Kg) : . ··. · · Qu~lifier' · .. : MDL 

: _,._::;_: : .. · .. ~il~er .: · ·-:- :_ : •. . . : '..,.. ·.'::. ·· ........ : .... A.2. ·. • ,.. : ·u · : . . . · 0.42 . 

· · ~- :',: .. · Aluminum. · ··· · .. ··'.-: ·' · · · · · -.·. · < 31000 : .. . . · . ·. 19 . 
· ··· . , .. : .. Arsenic : · .... ~:.·. · · . ·. ··. 19 . •· 2.8 

··Barium .. · .. ·.: ·. :: ·_·93 · · · .U ·. 
:_ · .. · Be,.Yffiuni.. . ... ; 1.4 ·J 0.071-

.'. ·calcium: .: ·.. .· . .. :, '. ·40000 .. : . 10 · · 
· Cadmium. · ·· · . . · · .. : 2.1.·· : : ·. · · · U · .. ·:_. · ·. . · 0.93 

·· ·. :: ·. . ·.Coba.lt . . . . . . ·,. . ·. 9.1 . .· ·. 0.71 . 
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: .. : ·:_. .. .:--:·_-':S?dium:-.'·.,··.. ..·.-. __ 

·.· "· . '-.Nickel ·. : ... ::-_.25. · .. · ... . . :, . 1.1 -
·· ... : ' ."«Lead . · . · · . . .. · .. · .· 26 · 0.88 

':. :: .-': .... ,:_': .. :·.·,_~:~~---:.···. ·_· .... -:..: .·· ,>._·. ~r .. ·· ... . . ·. ~- . . . ~~= . 
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0
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" . . . ~ .. 

. . 
· · 1CP/AES 
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RL 
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. 4.2: ·: 
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... ·_:_.":::·'.M~od·:. ·:-·_:;47~~· ... _ _. ... > ···< ·>"·~;ysisBatdl:~S0-31.~70··= . · ... ·.··_:ln~mentlD: · .. · .·. LEEMAN1 . 

. _:.'_ .. :.·.-_ ... Preparation:._ :747~A ::- .·· .. ·· '.Prep.Batch:SS0-31625:.. : ·,·LabFilelD: ·. NIA 

. ..... ·. 

: . .. · Dilution:-.:.,. . .1.0.· -. :" · ·. · · · · · · · . · .. · lnitialWelghWolume:· 1.10 ·g 
. .·_ . ·. DateArialyzed:. ·.12/22/2005 0718 · · ·. ··: . . .· :·. FinalWeighWolume:. 50 ml. 
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. ··-···-·"";··:·--~···· .......... ···-·-·-····--·· ...... ·····-·······--··:--····--····· 

. ..i•••1• ·sr .. L. ®._ ... · .. . imnN•. 

Client: ·Spectra TeCh 

· · ...... Client Sample ID: 66~M000502 .· 

· : Lab Sample ID: · 680-1165~ .... ' : .. · 
· .... : ::. 'crientMatrlx:· .··· Solid.... %Moisture: 81.s 

Analytical Data 

Job Number: 680-11658-1 
Sdg Number: SAOC02 . 

Date Sampled: 12113/2005 1225 
Date Received: 12115/2005 0936 

:· ~010B Inductive~ Coupled Plasma·-Atomlc: Emission Spectrometry 

Method: · ·. · · 60108 .... Analysis Batch: 680-32369 .. .. .. · ·1nstturrient ID: ICP/AES. 
. Preparation: .. ·· 30508, .. : · · -Prei>·Batch: 680-31189 .. · . · . . . Lab File ID: .· NIA 

' · . · ·.: Dilution: . : · . 1.0 . ·. . . . : .. · . .Initial WeighWolume: . 0.57 g 
'· ·Date Analyzed: · 1212812005. 0611: · .. ' .... : :_ · FinalWeighWolume: · 50 ml · 
:: ·~·Date Prepared:·· ·12/1612005 '0838 · : .· ,.· · · · · · · 

' I • • • 

... ··. 
MDL RL .. · · .·. Analyte · .. · ·. · . · · · · · DryWt Corrected• Y 

. : ~ \•.. . . . . :. .. . . : ... . . . . . \ :Result (~g/KQ) · · . . · Qualifier 
·.:. ·, 

.·:-:Sliver: . . . . . .-.:·_.. · <·.:. · · .··:.· · :4.B . ' ... : u 
. · · ··Aluminum·. · : ·:, .. . . • · 35000 · 

· · · ·: ." · ':. Arsenic · : .: ; . . 18 · 

'.':· 0.48 
. 22 . 

·. 3.2 

4.8 
96 
4.8 

·· · ·. : ··:·· ...... Barium._ . ., · ." ·.: : · · •. . . .:··.... . 42· · 

···········"'_·~ < .·.·.· .... · .. :· .. ·• ~-
·. Chromium ·:·· ... · .·.. . :· · .. ··as .. -.·· 

~ · ... 

.J 
. '·· 1.4 .. 

·o.oa2 
. 12 .. 

... -u. . . ' 1.1 
.· 0.82 

: B ." 0.63 
... ·... :. . : .. : _.: _; 0.(!2 . 

·4.8 
· 1.9 
240 
2.4 

.· 4.8 .· .. 
,·4.8 ... : 

9.6 
" . 20. 

·.:, a : · .. :. ·. ·. · · 6.3 ·., · 
.·· 24 .. · .; ' 

480 

. ·· ·:~~per_ ... ·._ = ... · . ·, .· ..... :· · .. · ·.: . ·~--·:· ~~~ ,::·· .... 

' · · ·Potassium · · . . . . . <".: ... ·. : · · ·· · :· sooo · 
·.·.~·,Magnesium:·::·· · · ·· · · .. ·. · · 11000. . . ··.·.':. 

~.<'·.:'Manganese :· . , ·· · · · . > .. · - 400 
· ... ··Sodium·.·· . .. , ·.. .. . . .. . . · ·.29000 . 

.:: :· -.··:Nickel·.: : · ... ··:·. ·· ·.: ·. 20 ... ;. : ~. '. ~:~~~y..... ·. ·. . . . .. ·.· : ' .· ...... ·-~~·· .. ·. 
· · . Selenium · . . . 12 · . · · ·. · 
· · · Th81Rum · : · · .. ·. . . · · · 12 

·._:,.: · ·, :.: Vanad_iu~_·. ·:. :,_;· _: · ·::··:·::::· · .. · .. ·:·· .. :: .·:. ·.,_· .:- ..... · . ._77 ·: :_.· 
. · · · · Zinc · · . · · : 120 · 

• • · •. ' . • • • ~ =. • . • • • . ~ • . 

: . B .. 

.·: .... u. 
u 

...... ·u .· 

. ··' .. 5.8 
'. .·· ... 1.0· .;. 
: ·. "240··· 

J.3 
. . 1.0 
. 2.2 

4;3. 
6.3 
0.67 
3.6 

. 240" .. 
. : 4.8 
.. 480 •.· :".: ... ·.· 

19 
. 2.4 · . 

9.6 
·12 ... 
12 
4.8 .. 
9.6 

------------.------------------------------- <·.< ' .... :-_: ·. :·' .· . 7471A Mereury In SoUd o~ Sem~olid waste (Manual Co!d.Vapor Technlque) 
·'." .. · . . . . . ·. ·.. . . . ..... · '. .. ·. . . .... 

·:.· : "":.- .. · .. · Method:. ·· .. ····.7~~1A .-_:·: :.· · .. ·.-.. ·_-;:· ·::_··AnalysisSatch:6a0..31970 . . ·lnstrurrientJD:· ·· LEEMAN1.· 
: . .. · .. .·.·.Preparation:·· . :. 7471A: : . .. . ·.· .. ·,·'.Prep Batch: ~0-31625. l,.ab File ID: ..... NIA 

· ~ · ~. · · ... : .. Dilution:_ .: · ... ·: . 1.0 · · ·:: .· : ·.· . · · · · ·· · . 1.~itial WeighWoluma:: . 1.01 ·· g 
· ·." .. :· · · · .. _Date Analyzed:· , 1212212005 0721 .. ': · ·. Final WelghWolume_: · 50 ml · 
'. · . · ·,_-· .. : .": Oate. Prepared: :_12120/2~ _ 1218 . -:·· .. ,<: : 

: .. :1 . . . : 
·· .. ·. .. ..... ·• 

•' .. 

'.·· 

. ... · ~····:Analyte::: ·?:-:· · .·· ..... :···· ·OryVvtC_orrected: Y: :_. · .. Result(mgiKg) · ·. · Qualifier .. :_ ...... · MD~ "RL . . .... 
.. · :' : :: .. :_:. ·. : .. .-., . · .. 0~077 : ·. ,:· ·. ·. ' 

. . . . . :. · .. · . . : . . ~ . . .. 
J ... 

.. ·. 
. . . 0.021 ~·:· ·.·._·:::.-.:::.:_ ~e~U.ri.:-_" ... :.:;_"·.; . .-::: .. ·:·_.: .:.,:··>Y'· := .. : 

• • '• • •• " '• : • : ." I•, '' ',~ ' • : ' :. ' : ' • 

. ":: .. :··.· ... · ..... 
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: :: · Client: . Spectra Tech 

·Client Sample,.ID: .. BSLM000401. · . ·, . 

. " "·_Lab Sample ID:. . ·:680-11658-1. .. 
• · · Client Matrix: · Solid ' · % Moisture: 3o.6 

Analytical Pata 

Job Number: 680-11658-1 
Sdg Number: SAOC02 

· .. ·. Date sampled: 12113/2005.1238 
·oate.Reoeived: 1211512005 0938 

· 101 OB l~ductlvely Co~ple·d PlaSma. AtOmlc Emission SpectrometrY · : . 
·.:. . . · .. 

M~thod: .... : ·" .60108 

". 

· : : · : . Preparation: . · · · 30508 ". · . : .. 

. . 

.. · Dilution:"·" " 1.0 
. Date Analyzed:. · 1212812005. 0616. · 
Date P~pai'ed:. 12/1612005 0838 .. . · .. • . . : . 

. '. ... · · Anal)-sis Batch: 680-32369 · 
" Prep !3atch: 680-31189 · . · :. 

" · · .· : lnstri.lment ID: ICP/AES 
: .Lab File ID: NIA · 
Initial WelghWolume: · 0.52 g 

· Final ~ighWolume: · 50 . ml . 

: . ·. ..; . . ..... 

< .. ~nalyte ·. ' .. · O~ Corrected:.Y :. "· : : . Result (mg/Kg) -·:· . Qualifier" MDL .. ·. ·. 

' . .'U. 
•. 

'." '': J" ... : 
. . 0.14.: ... 
. 6.2. .· 
. 0.$3 

.. 0.42 
:J . 0.024. 

3.3 .... 
: .. ~u ·· ·: \ o.30 ·. = . 

. . : . : ~·: ... " .. ~ ,:; . ".' g:~:"· ".:"' 
. . . J : . . 0.24" : . 

5;8. :' . . : 
. · .. B _, .. " · '. · :. 1.8 . 
.. " .. -·· :~ . ..... ... 1.7 

..... " ,· .0.29. 
B ". . ·. 69 . 
J .... : . 0.36 .. 

·.· . · .. ·a.2e·· 
u ·:. 0.62 .... 
u. : 1.2 
u " . ":. . .... 1.8· .. • 

"·RL 

1.4 
28 
1.4 

. ·· 1.4 
·o.ss 
69 
0.69' 
1.4 
1.4 . 

.2.8 
. 6.9 .. . .. .. ::~:o. ·: .... ·" .· 
. ·.1.4· 
·140 
'.5.5 
0.69' . 
2.8 

". 3.5 

. . . _. : .''.. 0.19 
3.5 
1:4 
2.8 

... ···.: 

. : 1.0 

. .,· . ::: . ·:.:: .. . · , '. 7471A !Vlereury'ln Solid or SemlSolld Waste (Manual C~ld v•or Technique) · .... 

·'. '.: .. :· <. · .. ··.=·,Metiio~; .>··<-.~.'~·~1iA~· "" .. : .... ::. ":,. .. : .·;' :Aii~lys~B~~~;·68~~197~'. '.·, ,·'." .:· 1~strume~~ID! .. 
.:_.: .. ;.·.:.:'Preparation:·::.·" 7471A ....... : ............ ·Prep&tch:680-31625 ,.>.· ...... d.abFilelD:·· 

· : · · · .. Pilution: ,: .' : " 1.0 .. : · "· · · · · · . ..' :., .. · · ...initial WelghWolurrie: 
·: · . · : . ;Date Analyzed:" · 1212212oos 0723· . .. .. . t=jn111 WeighWolume: " .:-_··: "·D~ P~pa~: ..... ~2J2012005 1218 '. . . ... . . 

.. . . :. .. . : . .. ·.· ............ : ·. . .. · .. · . . .:--. . . . . .. 
. ··:-... . . 

. :. :~· · · .. '.:.:Analyte. : ·:.:"; .. "·,: .. · .·" : .. ·._ory~Co~cteci':-X · ·~·.-·::.'.."'..Resuit(mg/Kg):. '. Qualifier .. : " MDL · 

:<::·: · ....... ·: ... :::..: ~'!l~~~."'.· "< /.·: ~ ·.'· :. ·".. ... " ........ :; ... : ' ... · .· .. ·:.· ... ·.·· .. ··,.· 0 .... ~053 .. ' .. ·." "·: .... > .... ·.··.J·· .... · ": ·" .< ·. ,.;,.Q.005Q': 
. . . : ,·.. " . ·~.· _: .. . . . . ·: . . . . : . : . 
: "· . . . .. . " . . . · ......... ~ · .. : . . .. . . . · . ., .. " . : . .. . .. . . . .. . . 
:, • o ,• : '. • ... •._ • • • • I ·, .... • • • • '~ • • ' • • • •M • "' • • • • • ' • • :· : ,., :, ' • : ' 

• ·,::.. • '" .... > .•. · .. · ..... ;.·• < ':. ' ,<. \ . :. : . / ... 
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.. ,('•,:-:.•• :_'::·.- ::·: ••• '··· "•,,'"' .M .... ,'#"~~•""' ·.·.~:·.·,:. •, ... 

LEEMAN1 
NIA· ·. 

. 1.15. ·g. 
"50 mL 

" .. RL 
.. 

. ·o.02s 

. ' 
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STL®. 

· Client- Spectra Tech 
. . \ 

Analytical Data 

Job Number: 680-11658-1 
Sdg Number: SAOC02 

,_-_ Clkint ~ample. ID: . B~LM000301 : . 
. . . ·. ,. . . . .. 

. . . . : Lab sample ID:· · : 6so-110s8-8 
. .. _ .. ·Client MatriX: ··· Solid · % Moisture: 46.0 .. · . 

Date Sampled: 12113i2oos 1245 
Date Received: 1211512005 0936· 

60108 lnductlvely.·Coupled Plasma • Atomic Emiss_lori Spectrometry · 
··. 

·.Method: ·6010B· · Analysis Batch: .. 680-32369: 
.. · . Preparation: .. 3osoe ·. P~p Baich: 680-31189 · ·· · .. 

. .... Instrument ID: 
Lab File ID: 

ICP/AES ·. 
.NIA 

.. Dilution: . ·. 1.0 
. Date AnalYzed: . ·. 12128/2005 0620 

Date Prepared: 1211612005 o83s· . . · . . . . 

.. . 

.,·· . 

Initial WeighWolume; 0.56 g 
. ·. · _final WeighWolume: 50 ml 

.. :_ ,:· · :. Analyte · · . DryWt Coi:reeted: Y · · .'.Result (m~g) . .- ·. · . Qualifier ·. . MDL RL 
. ~~.~.---,-........ ....,...~~.:,..... __ _,,,_,_.....,_ __ _,,~----.------_,..--_..,------,.....----~.,-----------,.....-..,----.~. 

·· · .. : Silver ... · . · . . :·. · 1.7· -,:_ ·._:··. U: ·,.· .. · . 0.16 1.7· ... 
. .. . : . . :Aluminum: . ::.. · · · · -. .... " .. · 7700 ,. · 7.4. · 33· : .. . 
· · .··Arsenic· · · · · · · · :·-: 3.8 '. ·. 1.1 . -1.7.- ·. ,. 
··· .. · Barium · . 9.7· · .. . . 0.50 1.7 · 

: · .:_ · : .. : Beryllium··:·::. . . .. . . . · ·· · . 0.35 J .. · · · .. ". 0.028 .. o.~ · · 
··.: : :·: ·Calcium · ·.. · · . : · 19000 ..... 4.0 . 83 
.. . : · · · Cadmium. ·. ·· . . . '· . , 0.83 · U 0.36 · 0.83· 

. Cobalt · ·.· .. · · :· · .· . · · · .. · : ·.-_:_.·_ .. '_:_._ 11
6
.8 .. . · .. 0.28 , 1.7 

.·chromium .. ··· .. .-· · · · ... · .a 0.21 : p 

... ;··.-.,~·-··~~~r<<_ .·:; ... : .... · .. _ _-;. ··: .. :::·>····: ·· · _>._.:. __ ·.~:oo'.> >.. , .. ,. ~~~ ··. ::~: 
. . . ·: Potassium .. °:.''· ;:·> · .. ·: .. · .. ·: · : ...... ·_· ... >_· .. 9

22
.10

00 
.. · .· : .. ·.· .· .· .... _':.·. e_ .. ·_: •. ,:.· _: ...... ·.:_-_'·· ...• ·. 2

2 
•• _
0
1 _ . . : ·170 

· ·.'. ·: -:_.· Magnesium:.-:· .. .' · · . .-... : ·, .-,. · · 83 · 

... :~~:-·.::·,._~!i~~~se .::· .. ::-<:; ·-:· .. . · · .. ·:·.~~00 · · · · ·.B .: :· · .. ·,/~~ ~;~:. 
Nickel · · . . : . · .. · ·· . · . 5.2 . . . _... . J · · · ·. 0.43 6.6 . 

· · ·. ·. :: /. !,.ead . · · .: · · · . : ._ : . 6. 7 .. . . · 0.35 0.83 · ·· · 
:: ·.,. ·. · . Antimony · · · · '·· · .... ·: . ·3.3 · · .. ·: · · · U 0.74 3.3 · · 
: .·· :Selenium._ .. · .. , . .. .. . , · 4.1 · · : . '. ;- u, . . 1.5. 4.1 

· ·. · .. , Thamum . -~· ... · 4.1 u ··· · 2.1 4.1 
': .. -: ,.·.Vanadium. .· ........ ,. .. ,. . . ·17. .. ·· :. · 0.23 1.7 .. .. 
. :: = . . Zinc .. . . · · ··. ;:· : 25 · · ·. ·· "· · .1.2 3 .. 3 ........ · 
'.' • t •• ~ . 

. . : ·: .. 7'.471A Mercury in Solid. or Seinlsolld Waste ~anual Cold Vapor Technique) . . . . .. . . .. . .· . . . . . 
.. . .... 

. . ·· . ·:. Method: . : . ·.' , ... 7471A ..... ·.. . -:.·. . Analysis Batch:.680-31970: ...... :. l~ment ID: LEEMAN1 
. > Pre~ar:a_tio~: . :. ·~ 747_1A . .-: : .. :. . .. Prep Batch: 680-31625 . : ·:_:.Lab File ID: ..... : . . . NIA 

.. ;_ ··. Dilution:· . ·' : 1_;0 " . .. . . . . .. . ·. lnltlal Weight/Volume:. 1.13 g · 
. ·.<.Date Anal~: 1212212005-.0726 ·t:". ·: .·· . ··.--:. · · · ·. . .. Fi.nalWeighWolume: ·; 50 ml. · . 

. . Date Prepared:: .1~0/2005.1"218. · .. -. ·:· ·, ·. · .. 
. . . . . . . ·. : .... :. '. .. ·. ; : :_.·.;. . . ·~ •. : .... 

:. ·: 

. . . ::· 
. . . . .·~ . 

. : ·. ·.·::-· . .. . . . . ~. : . :·. 

. ... ·.· ... 
·.·. '• 

. ~ ... 

... 

.. :· ... · • .. 

. : . 



-··ff*!!!! -·s· T. L· ® · 
·. ••ifiElf!M 

Client: · Spectra Tech ·. 

Analytical Data 

·Job ·Number: 680-11658-1 
Sdg Number: SAOC02 

. . Client Sample 'D: BSLM001DD1 

• ·· Lab Sample ID::. : . :. 680-11658-9 
: · · · .: . Client Matrlxi · 'Solid · % Moisture: • 32.6 

·. ··.Date.Sampled: 12113/2005 1315 
· · Date Received:· 1211512005 0938 

·so1 OB lmluctlvely Couplect Plasma -Atomic Emission Spectrometry · . . . . .. 

. . ·· ·. ·: MathOcl: : .: . ·. 60108 
· · .· . . :· : Preparation: · 30506 

·Dilution: · · 1.0 

. Analysis Eiatch: 680-32369 · , 
. . prep Batch: 680-31189 · 
:·. 

l"nstrumenl ID: · 

:.· .:· Date Analyzed: :1212ai2o0s 0625 , . 
· . Date.Prepared:·.: 1~1612005 oass.· ·· · .·. 

·-Lab File ID: · . 
Initial WelghWolume: 

· Final WelQhWolume; 

~.·.····· .. . . .. 

. . =. • .... 

.. ::- .... : Arial~ . . "~-
·,: DryWl Corrected: Y · ... · . · .Result (r.ng/Kg) Qualifier·· : MOL· 

' .. 

··Silver·: 
.. '. Alumin.um ·' · · · 

. .. . . -: ~ ·\ 

.'. .. ·\·::: .. ·::'·.,··=~· .. :., ....... ·:····: 
· .. _:.. . . . . · :. Beryllium · 

. : :: · · · · .: Calcium · 
"· .: ... · : \Cadmiuni - . "···. ·: .. 

. ., :.·. ·. '· .. ~Cobalt ..... :· . . . . ia·: · .. ·. Ch~ium .. '.: ... ·· .... , 

~-.... : .. :.:··~.~~r:' .. ·:.: - ..... '.·::> ·. 
I .,_..Potassium .· · 
.. · ·· · ·· :~:, MagnesiUm ·. ·· .. 
'. . :· · .. -.: Manganese ; ·.· . .. ::- ~· ·.,·::,- ·=~m .".: ~· ... : . ·.·::. 
;·.> :) .. ·~:: _::~~ony. . .· ...... .. 
. · ··· > Selenium .. ·.. . · ·. .. .. 

·. . · =·.· .. · Thallium · ·. · . · · . 

'· ·:-:-_.:,;-: ." :·::_,.:: ~~~adi~m ~- ·. ·.~·· ' .. '<··_.'. ·.···_'· . 
.·. ·:.: ........ . 

.... 

1.4 
5400. 
3.2 :.' 

. 8.8. 
·o.33 '·' 

: ... 15000 
: : . 0.71 

.• .··.... . 1.3. .· ·-.- . 
.·. 13 

.... :- 2.4 
. . 5800 

· .. u .::-::' .. :,· ·~:~4: .:· 
..... ·o.96 
. . ·0.43 . 

0.024 
·--~ ...... 3.4 ..... 

·u . · .0.31 
J . .- . . ·0.24 

. B ··· ..... 0.19 · 
J. · .. · .. · ·:,0.24 ·.. . ' .. 

. · ... .830 B · . 
.. 1900 . .. . . . . .. ·: .:· 

. . ·:.6.o 
... ·. 1_9: 

:· 

.. . . . 58 . 
4200 

:. ·.·· 3.2 ·' 

.. . ·.·.;·. i:: .. -..::.· .. :-.-: .. ·: 
· .. ' .. · . . :: 3.6 •. 

.. · .. 
. · .. 1l .. 

0.30·. 
. B ·· . . . . 71 
J. 0.37 

· .. ·· u. 
... u. 
·.· U. 

.. 0.30 
: :: ·: ·.o.~ .. 

. ·. 1.3 
··1.9 .. . 3.6. . .. 

·. :···, .:;:-:;.···:>.:~! : .. ···;· · ..... ~<. . .· .·. ·.o.20 . . : .. · 1.1 ·. . . 

· ICP/AES· ·. 
NIA 

. 0.52 g. 
50 mL 

RL 

1.4" 
29. 
1.4· . 
1.4 
0.51·: 

. :. . 71 
... 0.71 . 

1°.4: 
: 1.4 .... 
. ·2.e:·· 

. ' 7.1 
: : 140 

. ·: .7.t_ .. 
. . 1.4"-

140 . 
5.7 ·. 

.. 0.71 
2.9 .. 

3.e· · 
3.6 ... 

'1.4.·. 
... 2.9 

~ . . ·._ ·. 
··= 

·.: •' ... : 
!""'-----------------------------------------------------~--------""""'!.-."'!"9"---. :. 74f1A Mercuiy.·1n S~lld or.SemlSolld Waste (Manual Cold Vap0r.Technlque)·· · · · 

. . . . . . . : ... . . . ·.. . ~ . . .. ... . . . . . . ·_.: . . . . 
. .. : 

.·: Method:· :-. · _-.,. .7471A ... 
· ·. Preparation: :· · .· .7471A · 

· · · ·Analysis Batch: 680-31970"· · · . .· Instrument ID:: . LEEMAN1 .. · 
', .. · . .",.<.Prep ~ch: 680-31_625·· . .' . 

··· .. , ,· ::,·onution: · .. · ·1.0 · :· 
·_- · ......... DateAnalyzed: .. 1.2i22J2005 0734·-. : :'·'..- .·· ,. 

· ·. ._._._" · ·_.:"Date i::trepared: .· .1212012005.-1218 · · · · · ·.- .. · . ' .. , 
:~ . : . . . .·· ... ·:: ~-. . . . ; . ·. . . .. . . ; : . .. . . .. ,. 

• .. •· . .... =: ·• 

. · Lab Flle·ID: · NIA . 
·lnitlaiWeighWolun:ie:· . 1.18 .g 
· Final WEligJ:iWolume:. : ·. 50 · mL 

<:·:: . : ~ : N.ialyte_ .. ' ·' ....• _DrYwt COrrected: Y · ... ·: _Result.(mg~) . .. . ·; Quarlfier '. . MDL:... . RL ·. · : ...... : ·";.·,. __ _... ____ ....,.. ______ ...,... _________________ ,....... _____________ ,,_._ . 

.. ·.·:. ·.-:··Mel'CUr}t: ;·: .... ·.·:.··.:·>;.=, .. · _: ... ~:-.:.:· --=.:·· .. ·o.001a.-.· .... ····-.·: J ··:· ='.. ·. o.poso,· .o .. 025" 
. : ·.· ... .. • • • • •• < •• '.. • ·:. ... • • • ... : ••• ~. : ~. • • • : - •• • • • •• 

. . . . : .· .. ~ .. · .. ' 

'..':. 

.. ... 

· ... •. •.:·· .. :.. . . . . ... . · ... : ... · .. , ,· ... 

• 
·-··:· . .-:._··._: __ :< ..... ·>.· ..... :.··· ....... ·.· ... ·.· .-.:: .. ·:=·.:'·.· ··:·.: 

. . . .. . . . . . . '• . . . -~ . . . .. 

·>-::·. s ... n_ : Savan~•.h. ·:.' ._>_ .. '.:: ·-_: >.:. '.· ... ·:_~.~·~ .• <<·.· :_-: .. · .. ·: \ :,·-.· .. ·. :.· :.: :. P~g~ .70. ~f_ 1.o·i_: ··::. · ... ;.: ·:. ".<<.:.'." :--.~- <. 
! .. · ..... ":• . .. . . . ... ,. . .. 

~:: · .. • .: .. ........... ,: . ...... .• ... : .. : .. · ....... ·. :.·... .. ................ _; .. ,. ~: · ...... :.: .. ·. ·.'. ~.-:· ~· . 
'· .. ·: : . ":·~ : '. :_-: : .. : " : .... •' :. . . .- ·:. .. . . . .· . ·.: ·. .. . . . : . :.: : _., 
• "" : .· ." '· • • :~_.:. :·, ". "', .. ',• • • •: •-. • • :. \ ' •, .-. : "•, • : ' ' ". ".. • • •' . ' • :• ·~ •: • ,', • ·I.; : =.t· 

•.: 

.. . . :. ~ . 
•' I • .: • • '.· • 

. '· 

... ·. 

... 

·:. ·. ·.: 

. . . ·.:< ... : ·:· ·: •. : " : .. ·: •· .... · . : .- .. :.::" • .::. :- •··· . ' . . .. ·-;· .... :._.· .. _," ;_ :. . . . 
.... , . : ~ .:.:_····.:.: . ... . . . : _:_. ·.... . . ~: . •, . : : .:. ··-:-= ... ·:....: . . . . .. . : . " ... : .· -; . 

-·~-· :- ......... · ...... ·.'>-: •':·· -: ..... ~·.-... __ ....... ~-..: .. : .. :--.;::· .. ~ .... =._.; ... : .. :;~:·<.-:::~_ .... :._. .. ·.::-'·:·.?.:·"'·.-_~:.:.:: .... ~ ..... .-·~·:.-.. ... . 
. . . '~ . . . . . . . : 

'= N •," : " • .:-~.:: •: : :. : 

:·". · .. : ·<. 
·,::.··: . : 



. Cli~nt:. Spectra Tech 

Analytical Data 

·Job Number: 680-11658-1 
Sdg Number: SAOC02 

. Client Sample 10·: . B$LM000801 . 

. ·lab Sample ID: · · 680-11658-10 
... Client Matrix: .. Solid . 

. .. 
% Moisture: 52. 7 

·· Date Sampled: .1211312005 1340 
· Date Received: 1211512005 0936 

... · . '.•. 

. :: : Method:· : ... 60108 .. 

60108 Inductively Coupled Plasma • A~mlc Emission S~metry · 
:· . .... 

·· ... 
Instrument ID: · 

.. Lab File ID: . 
· ICP/AES 

NIA 

·". 

· .. Preparation: .. ; · .. 30508 : . 
·Dilution: · .. · · ... ~1.0 · ."· 
Date Analyzed: . 1212812005. 0630 ·· . . . ... 

· · ... ·Date Prepared: : .1211612005 .0838·.·. >: 

Analysis· Batch: 680-32369 
Prep Batch: 680-31189 

·.: 

Initial WeighWolume: · · 
·Anal WeighWolume: . 

0.51 g 
50 ml 

.... 
." . 

·:: · :.:--:·· ·: Analyte : .. · .. :_-.:. ·. ·_. :. DryWtCorrected:Y 

... · .. 

. Result (mg/Kg) · · ·: . Qualifier . . . , MDL 

... ' 

:u. : : 
. ··:· 

·. 0.21. 
..... ·9,3 . 

· 1.4 
0.62 . 

.. . :. 0~035 
.. :5.0 . 

.· 0.46 
.. 0.35 

. " 0.27 . 
· :· ·o.35 

.' .· .. , B ... , ... 
'. 8.7' 

2.7 ... 

...... , " ·s 
. J" 

·:: u 
....... ;; '~ 

2:5 ... 
0.44 .. 
100 
0.54 .. 
0.44 

. 0.93. 
·1.9 

. 2.7 . 
. .. ' 0.29 

. -:.·.: · 1.6 ' 

:: ... " »'. :-.' ~· ·. . .. '. :" .·: : · : : • · .. • . f471A Me~ury in. Soil~ or ~emiSolid Was~ (Manual ~olc;l ·V,por.Tech~lqOe} . 
. . _.· ·.·: . . ·. 

2.1· 
41' 
2.1: 
2.1. 
0.83 
100 
1.0 .. 
2.1 
2.1 

.. 4.1 
.. 10 ' 

. ... 210 
.. 100 

. . 2;1. 
210 
e.3 
1.0· 

. 4.1 .. 
·5.2 

·.5.2 
2.1 . 
4.1 

:·:. • . . • .=. ~· • : •. • ' . ' 

... ' : . . ,:. MethOd:·... ' 7471A ... . : . ·:. :. ' -.' Analysis Batch: 680-31970. -.:· ... .-: . 'Instrument ID: LEEtMN.1 · 
... . · ·. . Preparation:. · .. 7471.A · .... ·:< ·,,· Prep Batch:.680-31625 Lab File.ID:. · NIA .. 

· · ·Dilution· ; · · 1 o · · .· : ' initial WelghWolur'ne: · 1 14 g 
. . . : " . · Date A~~:· . 1~005 0737 .:. : · · . . " . · Final ~l~hti.VolulT!e: . . sO ml 

:.-: .. ·:-..·:.oatePrepared:".·1·212~oos.12.18: .· '.: .... ::· .... 
. ... 

. .... · .. 

--. __ :::-: .••. --•·•·--·-.r~7·v•-·• 
· .. · · Result (mg/Kg) . · .···Qualifier. - . · MDL. ' .. 

.0.11. :· ........ . 
. . 

•' .· .. ··· 0.0074. 
.. 

•' .... . · . . ·:·. ~- ~·. .. ' . . . ~. .·.. . 
~ ... ·. .· . . . : . : . ' ~ • ·. . = .• 

··: .. · ..... 

.RL ·. 

0.037; .·' 

.·;.··. 

. · ... · 

. ..... ; . 
.. . 
·. ·: . 

. ·:·. 
··.::. . .. 

· .... 
·. : .\ .... :-.: · .. . · .. .. ··. • ... " 

Mo ',, 

.'. 
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--ii'''lf' · :sT-· . ·L® ·: 
MitHA.98· 

Client Spectra Tech :_ · 

Analytical Data 

Job Number: 680·11658-1 
Sdg Number: SAOC02 

Client Sample ID: BSLM000501 
.; . 

. ; 

. . . Lab Sample ID: .. : . 68.0:.11.658-11 . Date Sampled: ·· 12113/2005 1408 ·· 
.· ' · .. ,_. Client Matrix: . Solid · . . .%Moisture: 41.2 Date Received: 1211512005 0936 · . 

1. ":"-
1· ~ 
l•'. •' .. 

! 
I· . 
I . 

. ·.: · .. · 

.. 

.. ·· ... . 60108 lnductlvely Coupled Plasma •. Atomic Emission Spectrometry · 

. Method: .· :. 601 OB · . · . . Analysis· Batch: 680-32369 • ·. · · ·.:Instrument ID: 
· . · . Preparation: · . 30508 . · 
. · Dilution:·· · . . 1.0 

. · : .. : Prep Batch: ~8!)-31189 

··Date Analyzed:· 1212812005 0635· ·. . . 
· : · Date Prepared: · 1211612005 0838 ·. : · . .. . . . . ., ... '• 

:: .. <:.·:Anal~_: .. ·· .· :· .. 

. . Lab Fiie ·10:· 
·initial WeighWolu!Jle:· 

· · · Final Weighf!Volume: 

:. Qualifier 

· .. .-.. u .. · 

·'. "J 

·· .. U 

.,e: .. 
:.•. 

MDL· 

0.16 
·7.2 

·: 1.1" 
. 0.48 
.... 0.027·. 

3.9 .. 
. 0.35 
.0.27 .. : 

·. 0.21 
. '0.27 

6.7. 
. ·· ·. B ·'. · · · ·.· 2.1" 

··. :: 

·• ... · ... : B 

J 

. ,· 

U
. 

u 
u 

. . 

'. 1.9 
·. ··o.34 

. eo· 
....... 0.42· 

. 0.34 
. . 0.72 . 

1.4 
' . 2.1 .. 

0.22 .. 
-1.2:. 

.. · .. · ... 

ICP/AES 
NIA.·. 
0.53 g .. 
50 ml 

RL 

.·1.6.: 
. 32 . 
. 1.6 

1.6 
0.64. 
so . 
0.80 
1.6 
1.6 . 
3.2. 

. ·8,0 . 
160. 

-·~o 

1.6 
.160 . 
6.4 
0.80 
3.2 

. 4.0 
. 4.0 

. .. 1.6 . 
3.2 

. · ... ·· ... ·.:·· 7471A Mercury in Solid or Semisolld Waste cr&nual Cold Vapof Technique):··:.· 
,1.: • ·• . • :· ·. --~ ·: . ., • . • • . • . . • • .. ·: • •• . .. : • . . . ; . • • . • ~ ... .. • • • ·• • • 

~.· . ·.· ". MethOch · ·:· 7471A .~ .. : : . · .. ·· .. ·.··.·Analysis Batch: 680-31970 .· . . Instrument ID: ~ LEEMAN1 
.... . . Preparation:· ·:· 7471A: . :: · · ·: .. ·_. : .- Prep Batch: SBQ-31625 · . . ~-lab File ID: .· · . NIA . 

. ::·.·_. . ... Diluiion:·"· .. 1.0 ...... : .. : · ·. · · ··. ·" · . lnltialWeighWolume:. 1.08 g 
:. : ;, ·:·:. · :·. ~teAnafyzed:. 1212212005 0740 · ·.· ·: · · · . · .· FinalWeighWotum.e: : . 50_ ml· .. 

. _ . ·· ... Oate_flrepared; ·. _12120J20.~5 .. 1218 ·. · : · .. · .. . . . 

. ·.· . . ... ·..... .·•. . . . 

. ::: _--:.- · .. :: : Analyte·· · · .. ·.· .. : -':_: ·:·. · o~cori-ecteci:v· · Resuit (mg/Kg)·.:' . .. _. Qualifier : ·.MDL . RL. 

.... 

.. : ·-·~- : . -~-er~ry :·. :. · : .. ·: ·.:· <::. . ··:·_ .·. . · .. ·: .· .. · · · · 0.016 · :: : : -: · : : J ·. ·,· ·· .· .. :: . . . . : 0.()()63. · 
;::"'.':. . : .... ·:· · .. ·: ·. . . . . .. . ·. 

~···· .: .~·.L&Ln:'. .• i'.;;,> ~;··~ ..•.... ·.·.•~ '. : .. ::····.·· •~:·• Pag~··~ •of 107·.···.···· ··.· ······.: ••... - ··· ..... · ·. ·. ·• · ..• •• · .. . 

. 0.031· ' ... 

• • •• : • : • •••• 1 •• : • ~: :.·: • .. • ' •• •• .... " • • • • : • •• •• •• • " • ~ • .. : • • • • • • .. . :· . : . . . . . .. : ·. : . ·. ' . . ·~ ·. . . . . : .. 
. . . ~ ·' .. : ... . . . . . =:" ·= ... : ·; ... :"·. : . : . . ·. ·:· ·:.: . . .. . :.·~ .. ·: .... : ·. '. ... "' .. :.' · .. =: . .. . . .· '. . ,· .. t: . : . . :_ . · .. ·· ::· ...... 

. :..-. . ... . . . . . . . . . . . . ~ . 
. ~ :~ ~ .. ~· ... ~·· . . . ..' ... : ... _, : . " i :. :·:. ;" ... "~- . :: 1·: . .- -: . . . . ..: . . . . ........ ·. • . . . • . .. . . . • . :.· 

I.,:·,:..·:,~,'"·,,•,. ··: ~ ·~·::· ". •:. • • ·,.. >::: .. :.:.:.:',· ··:.;.>~~.' '/ ':, ;;:'_":~•: ....... ,: ........... ;.·.' .. · :,:: ..... ·:.:;:.·::~ ... ,." . .':.-.II ,~•,·:,"I: •.. • '' ' ..... •::' ,'· .. ·~. 
. · ~· . ..... 

·.·· : . 
. : .... -. 
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' 

1111114 .ST·L·.·~ .· __ MitllM· 

. Client Spectra Tech 

Analytical Data 

Job Number: 680-11658-1. 

.. : ... Client Sample ID: . BSLM000701 : . 

· · • . Lab Samp~ .ID: 
Client Matrix:· · · · 

680-11658-12 
Solid % Moisture:· 40.5 

Sdg Number: SAOC02 

Date Sampled: 12/13.12005 1434 
Date ftecelvecl: 12/1512005 0936 

·.·· 6010B lnduetlvely"Cou~led Plasma -Atoml.c Emission Spe~etry 

.. . . .Method: , , 60108 . . . · Instrument 10:. 
. Lab File ID: . .: .. Preparation: · · . 30508,, · .. · · · 

· DUutlon:· ·. · · ... ·1.0 · : · . 
· .. ·:. .· Date AnalyZed: .: ·1212812005 0639 

· · "..' Analysis BatCh:.Ss0-32369 
. · Prep E;latch: 680-31189 ... · . 

. .. · .. · lnillal WeighWolume: 

ICP/AES 
NIA 
0.55 g 
50 .ml . 

· . Date PrE!pared: · 12/~~005 0838 ·. 
Final WeighWolume: . 

' I • • ' • .: 

.·.i:·;: :·i:·, Analyt_e':-':·: · :· ... :~ ·, · '.·. ,-. o~·Correded:Y·· · .... ·· · Re~uttCi!iglKs) Qualifier. MDL RL 

· ·. ·-..:"· · ·· ·.siiver · · : · . · .-..: · ·.. '· . . ·... : ... <. · ·.1.5 ·· ·. . .. ...... -.: . 
. : · : · Aluminum· · · .· . · ... . .. · . : .. ·· . . · . 8300 . · · . , .. 

; . ·'§Sm < ·. , '.'' .· ... · • .. · ·.; , ; < .• · ... · ', ~ .· .• . . . •.. ·; ; 

·.· .. : .' .. ·'. Cadmium ; > . :: · · · · 0.76 : ·. U 

· o.1s· . · .. 1.5: 
·. . 6.9. . 31 

. ·1.0 1.5 . 

. 0.46 1.5 
0.026 . .0.61 · 
3.7 .' 76. 

. · .. 0.34. 0.76 . 
. 0.26 . 1.5 · .·. Cobalt .·~ · · .. 1.9. ·· 

r· ...• :·;;:~;:·:;·;:>i••·•· ....•.•..... ··············•·• >~·.· ..•... · ·: .. • 
. . . . . :: . . . : · .. ·. :·.:··::. ·: .. ·~. !~~o· .. ' .. ·:, ··::: ~ . ..: .. 

.· 0.20· (5·. 
. 0.26:. . 3.1 . 

6.4 7.6 
2;0. . 150· . 

. : ... 1.8 76 
:, . 

·. .o.32 . · .: .... 1.s 
. 76· . . .· .15Q . 

:···•oE:':'.,(·· ·.··-···•··.· H·.· ..... j 
· . ' .. ·.. · ·Thallium · · " ·. · · · 3.8 . U · 

·.', Vanaclh.im· ~·· '·····.· <:. · i .. ·. . . ·.21 . · · · · . . . . . . '· 
·Zinc ·'. '· . · . .:·.' .. · . .. .. · ' . · 40 

. 0.40. .. ··.e.1 
· ... 0.32 : : 0.7.6 . 

0.69 . 3.1 .. · 
(4 .. 3.8· 
2.0 . . 3.8 
.0.21.. .: 1.5 ..... 
1.1 .:· 3.1 

.. 

•. ··: ., . . : > ·. ;. . . .: · . ·. · · : 7 47.1A Mercury In ~~Id .or Se~lsolld Waste <N!lnual Cold ~al?or Techniqu~). · · 
~ . . . ... . •. . . .. . . 

·,. · . Method:. . ·:. 7471A .. · ·~.· · .. · 
·.: · ·: .·Preparation: ... ·: · 7471A .. 

· .:·, · :· · ·'~·· Dih,ition::· · : .. · ... 1.0 ·. : · 
.. -:'. :: DateAnalymd: ·1212212005 0742 .: . .: .. . 

· Oat~ Prepared: · 12/20/2005·1218 . · ,: .'. : .. ·· ... ·· .. . 
. . . .... :· . . ' . . : . ~-- ... . :' ...... , : .. ·. . : . . . . . . . . . ·: : . . 

· .. : · .... · ... 

.... 
. ·' .. :···.Analysis Batch: 680-31970 · .. · .... 

. :·~Prep Batch: 680-31625. . 
. Instrument ID: LEEMAN1 

: . Lab Fiie ID: · : NIA . 
Initial WeighWolume: .1.04 g· 

·: · ., .. Final WelghWolume: · 50 ml .. . . . . . . 

.· · .. 
.... , · <: Analyte: >oryVVtCorrected:v·· .:: : Result(mg~) .: Qualifier·· ·.:MDL RL ... ·· . . . · :>.··. .__ _ _.._....,_, _____ ..,...... _______ ....,.. ____ __,.__, _____ ..._, ______________ _ 

\ :.··: :·. ·._<·_..:·,·.M.ercur)', ->.> .. ·:··.·:·:· :: · .. · .·:·. ·'. :: .::·... . 0.034.·,. .. ·: · ·: ... · o.~5 .. 0.032 .: .. 
·.·~·.:.·'. · .. :····_:~·..... •', "·: :~·:·· •';< : . : .... ·.· : >': . '·'. ;··.··' •...•..•••...•. : ' ·· .. '' .• ' 

.. . . . · ... 

.. · .... 

. , .. · < STL ~avannati: ··;·. · · · ... '. · · .... ·. : . : .. : .·:,, .. · : . · ·.Page 73 of.1~07 .. · ..... 
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I 
I '11u+;•§1.STL®. ". 

·mrnM 

·. Client: Spectra.Tech · 

· Analytical Data 

Job Number: 680-11658-1 
Sdg Number: SAOC02 · 

. ..... C.fl9nt Sample ID: BSLM000601 

·-.: .: ·, .. Lab sample 1D: · .: 6so-1'1e5a-13 . . . . . 
· .. :.· ·. Client MairiX: . . . Solid .. % Moisture: 38.1 · . 

. . 

Date Sampled: · 12/13/2005 1450 
Date Received: 12115/2005 0936 

· 80108 lnductJvely·Coupled Plasma· Atomic Emission Spedrometry 
.· ·. ·'' 

.".' . : :: .' Method:· ... ·· > . 60109 : 
· '. :· · Preparation:.: · . ·.'3050B 

· "'." Dilution:· " -.. · ... -. 1.0 . 

· Analysis Batch: 680-32369 . 
.. -_·. "· · · Prep Batch:.680-~1189 . 

· · · ·. -. : · · Date Analyzed: · 1212812005 0653 · :.. · · 
, .·· .. : Date Prepared~-:- 1211612005. 0838 · 

. . . . . . . : . . 

.... Analyte ·, '. · · 

Instrument ID: · 
. tab File ID: 

Initial WelghWolume: 
· Final WeighWolume: 

· ICP/AES 
NIA 
0.51 g 

· 50 mL · 

DryWt Corrected: Y · · . ... · Resu~ (mg7Kg) Qualifier · . MDL . · RL 
,-,..----.~. ~--~....,.,.~~· ·,. ~..-....~~~--~~--~.....-------~~--------.....--------·. · ·sirver. --:.-. . . ........ . .. 1.6 ... ·, u .. o.1s 1.e. 

.. . · :-.:: Aluminum · · .. ·.:- . . . · · · . ._ ·. 4300 · · · · ... 7.1 32 . 
· :: · ,.Arseni~ .. -.· .. " :·: .. . :" · ..... · : .. " 2

18
.4. : · .. · · -.· ·1.1 · 1.6 · 

... :· :Barium · .. ... .. .. : · · . 0.48 1.6 . 
:-: ... ·,..·.·':'.Beryllium: .. , .' :'.:' -. ·... · ·:-·o.23 J. , : 0.027 ~.0.63 

· ' ·: · ·: : Calcium · ·· 6400 .. · ... · 3.8 · .. 79 
... : . Cadmium. , ... ·.·: ... , ·,.. '-'·: .. -. 0.79 · U . 0.35 0.79 
· .. :_.'.··.:-:Cobalt.·.··:_.. ... ·.· ·. 1.2.- ·:-~ · · J . ... · · .:···_0.27 1.6 

'. ... · . . .. : Chromium ·, ._ ·· · · · · :- . to . . 8 " 0.21 .. 1.6 
. : :·, COppeJ'.': '. · . .. . · · · .. »' 3.2: . ·. .. . . 0.27 -: ·· 3.2 
·: ··· ·· Iron ·. ·~ . .. · ' ·.. ... · · · · ' · ·· ... 5000 -.·:: -.:_: .6.7 :· · . ·~·; 7.9· 

i" ·,\ .. :·.::· ..... :~~:~=:;'~:/:::--.<"·" .... ·:·: .............. ·690 .;·, B. ·.:·~:~ ::~.:~:o;:.'-. 
.·.. _-'· . M81lgan4i'se: · ... · ..... : .. ,._ .. , :<··::~~? .·. . ·. 0.33 · ·, .. · . 1.6. · · 

. ·.·.· ·.-":.·~NSodickieUll!I: ... _: ... :· :·........ .·'.:> ... 426.40.0 ·. '._·:B ... · ... ··79 .... 616.30. 
. . . . J ... . . • ... 0.41-

. . ·le.ad'.:.__.::·:.:-_ ·-_ · .... · '.4.3 0.33. ? 0.79 .. 

.. ··:._.:. -.:_ ..... :i!~~rz- , ...... ._:_~ ... ..-..:.. :~.. .. . : ..... ·: ..... · __ :_ !:~". ~ .. :-. .. ~:~1 ._. !:~ 
'. . , .: .. ·::'..'..-~~~~i:m ,'>/) ... -: ... '. .'.'. . : : . .. .: ·. :" .· : -~;o. :. . . .. . . u ....... ~:~~ . ~:: .. 

·Zinc . .: : ·: · .. ._ '·· 18".: · .'.: " : ... · 1.2 · 3.2 
.: :·.. ~ .· . . .:· .. 

~· : .. 

•I,; 

:~ ... 
.. ....... ______ '""!" _____________________ ..... ___________ _ 

...... ·. : .. : . . . . . 
... . · . ".: 7471A riiien;ury In Solid or.~em1s·o1iil Waste (Manual Cold Vapor Technique) · .. 

;·:-..: _: : . ;.: .. '~ethOd: _:· .·._>; ·· 747~·A·:: :> .. · :'.<;:". ·· ':'. -_·~n~lysi~·B~tch: ~~~31970.·'. ... · ... ·. "1~~en~ ID:.~:. . . · LEEMANf . . . . . . . . . . ·· .. :>. Preparation:. : ~ ·· 7471A ... · -.. . ._ ·. : .-· Prep Ba~: 680-~16~5 · '. · ·'. ._ > · Lab Fiie ID: · . . NIA 
·· :_ :~:- Dilution: ;. · ·: · '. :.1.0 · : ... · " · .. · .. · · · · Initial WeighWolume: 1.17 · g 

. "<.·' · Date Analyzed:" ·12/22/2005.0745:." · · "· · . . ":.. · Anal_WeighWolume: 50 ·ml 
· · .. _·: ._ .... · Date Prepared: ·-..12'2012005 -.·1218 .. .-· .. = . · .. . ... 

=.: .• ·.':. ·.· • -~.' . ·,·_: : : .. • .. : • . • ..> ..... ·. : :.. . .. ·. . . ...... . .. .. . . .. . .. . 

.. ; . ~ 

. . -: ~- .·: . 

.. DryWt c~~cted: y;. : ; :· ...... Res1,1ll (mg/Kg) ... · ... ' Qualifier '. . . :' .MDL . RL .. 

.·· .". J ... '.. 0.0055 . . .:-: .. : 0.028: .· : .. 

. ·: 
·-.::. ... . .. 

: . :: ~ .. :-. . 
-:· ~ .. .... 

. ~ . ·. . ·:;_ 
. ... :· .. 

I· .. • :·,. ,• •,,;I 
. •I ·• • • 

:_=:.:. 

·. ,·.: .·. 

· . . : 



( 
/ ·• • . 

.iiUifl§' -s·. ··TL: ·.· ® •••••• 
• Client: . Spectra Tech · 

Analytical Data · 

.Job Number: 680-11658-1 
Sdg Number. SAOC02 

. . . . . . Client Sam pl, ID: .·. N()IMOD0402 

. ·: .. ···.·.'Lab Sample ID:.:_ 68~11·6~14 · -. 
· .. : Client Matrix:· Solid · · · % Moisture: 54.3 

Date.Sampled: 1211312005 1609 
Date Received: · 1211512005 0936 

.... ·· 
·;· ... 60108 Inductively Coupled Plasma.~ Atomic Emission Spectrometry · · .. 

. : ._ Methodi . :. : 60108 · .. · '. . 
. . . i:>repafati~~~ ... 30508· .': . ·:.. : 
· . . Dilution: · . ' .1.0 · 

·. :: ·oateA~alyzed: .. · 1212a12005. 0658 

, · .· · · Analysis Batch: 68D-32369. . ... · · .... · · lnstrumentlO: 
.: .· .. Prep_ Batch: 680-31189. . ._ ·lab File ID: 

initial WelghWolume: 
F:inal ·weighWolume: . 

·· ... :". .:. Diate Prepared: .12/1~005 0838 ... 
. · ... ·· ... 

. . • ;.'· 
· ..... -.._Analyfe'. · · '·. ~ CorreCtecl: Y · .... Resuit (mg/Kg)' : · Qualifier. · : · : ·MDL .. ·.. . . . .. • : .. . 

r-. :-.:. · ." Siiver ·. ... . . ·. · ' ·· · · · ,. · 1.9 . :· . . · u · .:- 0.19 
i · . Aluminum.-. . .. · . · 9500·· . ·:· ·· . · : .. ",8.6 
I ..... · · · Arsenic . ._ .... · ·: · · · .. ...-: · . 5.9. ·· " q 
I· · · .. · : Barium • ._, . . -: . : .. . : ; . · . : 14 ··· · 0.58 
i ·Beryllium. ·· ·-_ :. : · · ·' · · <: : 0.46 .. · J , .· . . ". : 0.033 . ·. 

·calcium.··.<··:. · .2600 4.6 . 
.:·cadmium" ... . .. . . ··. o.~ . .: .. u ·.· .. ·.: .:0.42 .. · 

. : Cobalt .. '' · · . ·: . · : . ... . . , .. · 3.3 ·. : " . . · · · 0.33 
. . . Chro. • . . 20 . : B · · . . . 0.25 . 

•

. . · · m1um .. · .. .. .. · ·. · · · ,. . · . .. . · . . ... ·0.
3
_
3 ... : .· ". ". C9pper .· : -_.- . . .· . . ... ... · 15 

· .... :.-..· .. ·::-~':ssi~~-.'. .... :.·:·:. >··. ··-._ '._ .. _.·;·'. ........ ~J~00 ... -. . :··e. ·:-_~~ .: ... 

''. ~..:: '< : . c >\S: · .. ··•·•. B ... • ····~·· 
: . .- .. Nickel ·... . . , : ' . : . . 5.6 J _: . 0.50 
. _:· ;. '. · :· Lead · .. . . · · · · · ·: . . ·23 · : · 0.40 

·' · :. · . Antimony-, · · . : •. 3.8 · U · 0.86 
·· · . .,. ·. SE!lenium . . . · . ·.· .· .·. -: ·4.8 · U· .. 1.7 
: · · . " : ··Thallium .. : . .. . · · · · ... 4.8 · . · ... U· 2.5 · 

-: (:.:". _·:>" ._."_: :~~~adium· .. : : ; .. _._ ·· ·. , ., -. . . : :<.' .·-. .. :. '. ,'. · :--~~0 · :· .>. :. . .-. · .. ·: ~:!7. · ·. 
· .. · 

ICP/AES · 
NIA . 
0.57 g 

• 50 mL 

RL· 

1.9 
. 38 

1.9 
.: 1.9. 
. 0:77 
. 96 
. 0.96 
1.9 . 
1.9. 

...... 3.8 
·9.6 
190 
96 
1.9 
190' 

.; 7.7 
0.96 
3.8 
4.8· 
4.8 
1.9. 
~.8 

• .... _.'· -----!""9--------------------~------'!'""------
. . . .. · · .·, . : ··. · .· · .· · · ::. '· .: 7~7'.1AMercury In Solid pr Semisolid Waste (!Vlanuar Cold.VaporTec;hnlque) .. 

;.:.: .. ·-_:::~-_.'.Me~·od;-..":,:"-:"·<"·'·:·:;4nA·:.:<-_'_. '.'_. '.',:-_:._ ... :._ : ... ~~~1~s1~·Batch:ss~31ei~ .: ._:·< .. : ·-_.:_·j~~~en~-10: .. · .. · LEEMAN1 

. : :_..:_Preparation: . 7471A '.-' .. ·... ._ · · ' ·:-.. j:>rep Batch: 68o.;.31625 . . Lab Fiie ID:. . .. NIA . 
. : ... · · ·.' .·: . : Dilution:. · : 1.0. · . '. · · · · · · · · · · · Initial WelghWolume: 1.08 g. · .. 

· . . · ' · · · · Date Analyzed; 12/22/2005 07 47 · · . . . . . . Fmal WelghtNolume: 50 .-ml .-. . 
. . . :: Date ·pr9J)8;red:, .. 1~~005. _1~18.) .-._ .. : :: -.·._.::· .. · <·-. · .. · · :: . . . . . · - · 

•. : : . . . ~ : . : · .. ·· . . ·: . . .. :~~ '. . . . . . . . . 

.·~ · . · · :: ·: · ·." Arial~· 

.. ··:·· : .. · .. 
.. 

• ·-:· l 

:. :· .:· . 

. · -:· .. : DrYWt Co~: v . "·-. Result {mgiKg) . . : . Qualifier . MDL ·. 

0.0081 
, . . r· ........ ·. 

····,:. ': ..... ,• . ... . . · 
.. ·· ... · . . . 
.. : ·:··: 

RL . 

.... 0.041 ·.,. 
.. .. · . 

.··:•. 

.· .. . ,. · •.. :: 

·. : . ~ 

. . . . ' . . . 
. · : ··. : .. .'· 

,l • 

·.:: ...... ... . •. ·.. ..... . ... ·· : .. . .• ... ~~''. .. :... . . ~· .. 
.· .. 



&t11+1•. S.T. •t~·· _·> ••t•H•• 

Client .Spe~ Tech 

. '··: 

· ... Client Sample ·jo~ . 009M000402 . 

.. 
....... · 

Lab Sample ID::;·. 680-11!)56-15. 
Client Matrix: . · . Solid 

.·· .. ·»· 

·% MoiSture: 63.2 · 

Analytlcal Data 

Job Number. 680-11658-1 
Sdg Number: SAOC02 

Date Sampled~ 12114/2005 1055 
Date Received: 1211512005 0936 

.·· .. :. ,• 

: ·. · ~010B Inductively Coupled Plasma ~Atomic Eml~sio~ Spectrometry·.:. 

Method:. . . . · 601 OB 
· ·· ·_:".:, · Preparation: · '3050B·· 
· · · · Dilution: ·. · ·· 1.D · . 

· ·: ': . · · · : ·: · -~alysls Batch: 68~9 
Prep Batch: 68~1189 ... 

. : D~ Analyzed: : 12128/2005 0703. ·. · 
· · ~ate Prepared: 12/1612005 0838 · ·: · · .. 

· .. 
. ·.'. ·· .. ·:. ,• ·,.··.: 

. . . . . · .. 
... ·. · .. 

·· .. 
.. Instrument ID: - · 
· .. ·Lab Fil~ 10: 
: ·Initial WeighWolume: 

· ·Final WelghWolume: 

ICP/AES 
·:NIA 

0.51 g 
·so. mL 

. . . ..Analyte .. : . . D~C.omded:Y···. : ,_· ··Result·(mg~)- . -_ · 'Qualifier ·MDL RL .· 
. . .... :.-.-------_,__-,... ______ ----...,-._,...-------------------------------....., 

· .. : Silver· · · ' · · ·. ·· 2.7 . ·: U · · . · 026 ·2.7 .. 
i ... · .. Aluminum · ·. · .: .: .. . . ··., · ,. . 14000 , · · · · · ·. · ·. · · .. ·. · · : 12 . 53 

·. ·:;:_ · · t":: : : · ·>· · · ->:· .· . · .. .'_ : · ·:' .. ~~ ·. · · · · ·' ·· ~::o ~~· ... · 
' ·. ...-.-_ Beryllium · : ·. · · · · ' · 0.64 . · : -. . · · · J · .0.045 : 1.1 · . 

... ::CatC:ium·· .... : ,·: .. .... ··: .. .-. ·· 20000 .. ···.:._ :: ··6.4 · .. -130: 
. . _·, ·Cadmium · .· ..... · · .1.6· ·. .. . . . · .. 0.59 1.3 

: .. :·.··.Co.bait· ,. :3.9-. . . 0.45 · 2.7 

r ~;-,··~·-i} " ·.·.•.~. ::< !f .. ••·•.····~·.··· 
.. :Z""'° , .... · .. ' </ ·!~> ' , ' B · .. ·... t~ '~ 
. · . :· Nickel ·· · · . .. . . .19 .· · . :. 0.69.. . 11 

.Lead· .· ·, .. : .. .. . . · :-:- .· 71 ·. · · ·: · . · · .0.56 · · 1.3 
· · Antimony -· •. : · : · · ·.· ··• ·: ·· · · · · · · · .. : · :_. · .. 5.3 . . U 1.2· · · · 5.3 

.. ··Selenium ·. · · :,- :-. :.: .. . . ·. · . . · · 6.7 . '· U · 2.4 6.7 
. . ·. :· .<Thallium · · · ·. . ·,.. . .. : . : · : ....... · · 6.7 ·. · u. · 3.5 6.7· 

: .. · :... ·. : · :. · :--. ~:.a~ium_·:: · _. .. ::<~~ _: ~-·, :_·: ·,": .. · .. · .. _: . , -. ... : · :::: . ~~- ~ .. '"-. ,.. ~:~7 ~:~ ·: . 

· '· ... · · .. · . ··. · · ·· ·.. 7471A ·Merc'u~ ·1n. S~lld or Semisolid Waste (Man'-'al Cold Vapor Tec:f'!nlque) : :·. 

·, . ·, · · .. · .. :.·· :Mettiod;.: · . · :7471A · ··.·_. _.. · . :._· .; ..... ·-~n~~ls Ba~: 680-319;~ ; :: · ·. > · .. lnsW~~n~ i0:-. · . ·. :· · LEEMAN1 

. ... ..~ . Preparation:. .7471A .. :- : . . . ._, .. "Prep Batch: 680:.31625 -. .": :. ' . .-:_· .. -l.Bb File ID: : . : .. "N/A 
·. · · · . . Dilution:' · ··.· . 1.o. · : .. ·.·· · '': .. . : · · · · · · · : ·. ·.'.. · -Initial WeighWolume: ·. 1.04 g 

. · ·. ·oateAnal~:· ·1212212005 0750· :· ·. ·: ·· . . · ·. ,._·Final.Weight/Volume:·. so ml· 
·:·· -: · ;.- ·· .. ; . .Pate Prepared: .-_._12120/2005 1218 : · .·· · ... :- . : :. : • .. : . . .··. . 

. . . ·.: .. : .... _: . . ·. . . ~ . . . .·. .. . . . . . . . . . . . . . . . . 
. ~ .·.~: .·, .·. :>:. . . .• 

: ' , · Analyte :: ·· .. ··_. ·.' ......... _~: .. Dry\Nt Correctecf:.Y -~ .· >: 'R~~uit (mgtKg) .- ·: : . Q~a;ifier' 
·.·._{··, ___ .:-.>._;-~~I)' .::, <-.·_': ... : __ :::,_.-.-::: ·.·.>_.:::·, :·'.:_.<.··::::, ~~: · ;>·:~ :.'":-. =:-:<-;0.15: · .. '.' .. , .·. _,· ... :. ·. · .. ··.· _· _··: ·, .. · < ...... 0.010 

:"·-.:·~:·••,"• ,. ........ • •:····.::~ .~· ,• ~ .. ~ ' .... ····~· •, •: .. \:.·:~ ....... · ·.·I·;,.··.··_.·,'•·:.•' .. "•.' •' 
~. ~ . ·. " . . . ...... : " . .... . . ,.: . . ·.' .. · ·. '. . .. . . : . 
•.;'.. . . . ·' .... ·.· · ... ·.. .. J·.·:·. : . :.· . 

. . ". . . . .... ~ 

.'..MDL RL···. 

.. 0~0~2 .. 

.. . · .. 

..... 
: .. 

. .. , . ~ .. "· 
.. . , . . 

. '·:·: 
. :., ... ~-. ·.: :-. .: . . 

.... 

... · '.· .... -~:: ... ~ .... ~:. ·~ ..... :· •' 



I 
L . 
~·.· 

1t1m:atw. ·.S· ·TL. ®·. -·· 
Client:·· Spe.ctra Tech 

..... · General Chemistry 

. '. Cllent Sa~ple ID:·.: ·. . BSLM000101 ' . . 

. :· :. · ; .. ·\ab Sample.ID:·~:" 680-11658-1 . 
: · ..... · Client Matrix: · ... ;» Solid . 

. . . ·· ... · .. ;·. . 
.. ·:! ... · .. 

:· Analyte .: · Result Qual Units RL 
Pen;ien~ M1:1is1ure . 65 : . % · 1. O 

. . · · Anl.Y. Bat~: 680-31186 Date Analyzed ·: 1211612005. 0832 

Pe~ soiids .. :: ...... a5· % · ·· . 1.0 

. ,. .. :- : .. :: .. , . , :-; ...... AJllyBatch:68~11~'_<D~e~lyzed :1211612005 OB.32 .. 
~· .. : · ... ': . ·.. . , · .. : .·· 

. . .,· . · .... · .. · .. ·.. .. . . ;, 

.. ..... 

Analytical Data . 

Job Number: 680-11658-1 
Sdg Number: SAOC02 

. Date ·sa~p1ect. · 12113/2005 1 osa · : · · · 
Date Received:· 12i15!20Ds 0936 

RL. · 

1.0. 

. 1.0· 

.. ·: 

DD Method 
.1.0 . 160.3 .... 

. •. 

. 1.0. 160.3 

. : . <: .: _:. ~llentSampie.10(:·: ... · es~oo~2Q1 ~ .... ·'.·: : .. :: :: -.·. 
· ..... ·.· ... 

! : 

'. · ·Lab.Sampie ID:· .: ·eso~116ss-2 · ···• 
,'. ". : .. Client Mattix:·,. :.: Solid'.. · :· » :· . . . . ·. . . . . . . ·~. . . 

.Date l:?amplect:.·-. 12113/2005 .1110 
· ·;. .. :·Date Received:. 1211512005. 0936 

..... ·.: .. : 
..... 

. ._ · ..... Anaiyte· : .. -.· · Result . Q~~I Onita:· · . · .RL · . · . ·. .RL bil. Method· .. 
:. · Percent Moisture · .. · . . 73··' . % " . 1.0 . -. ·1.0 · 1.0 .. ·160.3. 

· ... · . . . · · · .. · · · »Aniy BatCli: 680-31186. · ·Date Analyzed 1211612005 0832: .·:. · · 
: . . "'. . "' ,· : . ··... . .... · ~·" ." . . . '. . ;· .,. 

·:· 

. . . .. : . . ". . .. . . . ·:·. ~: :··: .... . . . . . . . . . 
. :· ·· . ·,. Percent sor~s .. ·, · . · 27 : · % · , ... · . 1.0 .... 

. Aniy Batch:. 68o-31·18a . Date ,Analyzed . 12116/2005 0832. ·: . 
.. ·. :-. . .· ···;. '• .. '. . : .... : .. : .... 

1.o 160.3 .. · · ·· . 1.0 

. I.' ..... . ... 
. .. : 

' !,.ab Sample 10: . . :; · i?~11658-3 ._·. ··, . . : · 
· .:: · · • Client Matrix: · · : : · Solid .. . · 

. : .. 
.. .. . . . .. .. _.:'. · . · ,·· · Date Sampled:._ 12113/2005 ~132 , , . 

· ' · · '. ·Date Receiv~C:l: .. :1211512005 0936 . :· 
.... 

... ·. . •,. ·:. . ...... . -:, ·,· . : . . :: ... .. . . :· ... ·· '• .... 
,. . '. '. .i.na1~.. ·: · · · · Result . · · · · .. :Qua1 · Units · · RL" · . ·: · . bi1 · ... : , Methoci 

· · ·· · .· ·-Percent Moisture .... ";.. 57. % .. 1.0 
· · ":~ . ."·<"".: :. :_:_: .. :.-. :_··. :Anly·sat~:680-311~ O~_teAnalyze~ _ 12/16/2005· ~832 

·~L-.· .. 

1.0. 1.0 160.3. 
·· .. 

. . . . . .· . . .. . . . . . : ... 
.... 

... ·. Pe~ntSoUds . ._ · · ... · .-..-.. '. ;: : < · ·. 44».. : ... % ... · · · 1 O 

... ' · "»··:.: ......... · ..... An~Batc:h:SS0-3~1~6.· ))ateAnalyzed.1.211~005."os32 
. : . .. . .. . ,• ... " . : . . ~ : . . . . . . . . . . . . . . . . . . . 

. ;• 

. .. ; . 
1.~ .. '160.3. 1.0 .· .. ·.: ·.: 

··.·. 
·.: . 

. ·.· ... 
· ... 

·· .. ·~.·,.-:· .... ,.Client~~m~1: ID:'.: 054MOo0102 .... ._" '..·~. »:: .. ::.\ :-... . · .'... . . . ... ; · , · · 

:·: ... ·:·:".· '.: :~:/':··~b ~~p1~.~o;:>: .. ·:-.":'ea~-~.~~:,.. ·:.< .. ·':; ~'.·. ···. > .: ...... · · · ·' · ·,. · ·.. > ·.' ... Date sanip.ted: ... ._:1~13/20~~·:~15a.. · ... ·: · · 
:·:. < .. ·:.: .. .,~H~~tMa~: .. ·,:;: .... ~~l'.d ....... : .. :: ... :.-· .. :: ._: ... :..... . . . .. ' .·-.: ...... · ...... · .. · .. :. D~t~.~eceNed:.·_·1~~512~Q5 o9~,.. ·' .. ' ......... 

• ·.:sii.S-L:.'. : ...... ·.··.······\>iPag,;~~101• :'·:>.:· ···········.• .. ··.· >. · 
..... : ...... ·. . .... · .. : . . . : . ·. . . . :. " . . . . . . . . "· . . : .:. . ... . .... ' '.·." :.. . -.. · .. : .. 

. . . •'. . ~· . . . . . ·. :: :•·. . . . . . . . . .. . : . :· . " . . . . ... . . . . ... · .... ·.. . . .. . . . .. .. : : .. :. : .· : ... 
. :·'· ...... :.:··· ...... '"~;· ~- . ·. =-.-. .. :-- ·:".·_.-..... . '.".;:. --:·:; . · ....... :" .. \ .. ... : .. ._: .:.-· '· ... ._.. .. .... •, ::.· .... ·: '" 

......... .<-. <.· .. :::» ...... \·'.:.•·.···:· ... ','. ' ...... ·: }:..·, ., ... · .......... ,.<_.:: : .... :~; .......... · ....... ::.::.·:.· ....... , .·-... :. \ .. 
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'*"'"_·s· TL® .,,, •. 
Client· Spectra Tech · 

·. · Analytical Data 

Job Number: 680-11658-1. 
Sdg Number: SAOC02-

: General Chemistry· 

.: · .. Client Samp~e ID; · . 054M000102 .. 

. . . 

·: >>lab Sample ID:" : ·680-11658-4. 
· .. · cr.ent Matrix: . · "· · Solid · : · 

·oatesampled: .. : 1211312005 1158 
Date Received: "12115/2005 0936 

Result Qual Units· Rl .. Analyte " " " · · 
: .. _. . . Percent Moisture 

'. 
".· . " 63 . % . 1.0 

·Date Analyzed. 12116J2005"o832" .. . . ·~ ·: Anly Batch; BS0,:31186 

: . " · :. · .Percent Solids· . 37. . % 1.0 
~ ,:·. ·-: · .. ._Antysa~:.6so-31:1as .. oate.Analyzect 1211612oos. 0832 · . 

. . ·.···· ... ·· ...... · ... -.. . . . .... ·.· .. . . ·.· .... 

: cnent Sample ID: :· 55SM000702·: 
. . · .. 

.. . : . 
... ·.:· 

RL 
1.0. 

. · 1.0 

. :· 

Oil 
1.0 

:'. 1.0 

Method" 
.160.3 

160.3· 

' "· "· . ·Lab s·ample ID:'." ·680-11658-5-. .. :" · · .. 
.. · : "· ·Client M,atrix:' ·'.:·. · . Solid .. ·· · · .... : " · · 

· ·.: .·oate Sarripi9d: · · 12113/2005. 1212 . '· 

.':·· Date Reoeived: .. 1~1512005 0936 ·· : .' - · 
.,, . ·. 

~·.,:"Ana;~,.,-:<":.: ·· 

~: " ·" .. :. Perce"~ ~oi~~-. 
Result .. · · · .aual Units· RL: · · · RL 

. . . 80 " % 1.0 1.0 
Oil 
1.0 

I. :·::.' : ·: .. : ·. · ... " .:,.Anly.Batch:6B0~311SEV DateA;nalyzed.: 12'1s12005 0832. . · .... 
· ... ·· ... \.: •.· .· .. · :.··: ' .. : -.. . . .. :· . . .. ,. . 

. : . :<: :. ' .. · Perce~_so1id8 -.-..· : : , . :- .. ". · 21 ."' · ·':, .. .. % .. 1.0 .·:'· '· -1:0 ... · ·" : .. :. ~1.o 
·· · : . Anly Batch:.SB0-31186 '.Date.Analyzed 1211612005 0832 .-.: .. ":_. . . 

.... · . ·. . . . . ·. ·. . . . . : . . . . . ' . •. :· ... . : . . ·· ... 
·.· ... 

~ . ' . ". 

" .... :·.·.· . ·.: 

., ' 
.· ·._ . · .. : · · .. " ci1ent &ainPi• ID; .. . · sssMoooso2 . . 
· .. · ·. ·. . ~ , . . . . ·.: . 

' . 

'Method. 

160.3. 
. ... ··· .... 

~ • I ·• • •' • 

.. . · . 
. ,.. . '·: ". :.;~.Lab sa;T;ple ii:>:.::.~. 68~1165.~ .... : ·:. :. 

Client Matrix:: ; · · · · · Solid . . :_,· .. .. ·. . '• · .. · 

·•·'.· • .-· ..... I :· ·o•·sa~led:· 12113/2005· 1225 ..... 
... Date Received:.' 1211512<l05: 0936 · 

... : : ... :, ' . 
. :·. ·. ·. .. :" : . ;· .-: . . . ·:. : ·.. . . :. . . 

:,-_ . Analyte · Result · · " Qual · Units··: .. RL 'RL 
· :. >. ·<. PercentMoisture.' ... " .. " .. . · 82 : . · % . · 1;0 .. " .1.0 

· ··: ::. :_. · ...... · " <,. .. ,.-.: .AnlyBatch:680-3118S .. :OateAnalyzed 1211612005.0832 .... · ·"":: :-: .... . . . . .. ~ . . . . . . .. · ... ··. · .. . " 

::_·_. ; · ~e~nt Solids-~- .. :.· . : " "· " :· · 15· ·. · · ....... % . · .. 1.0 · ·.-. : <u> 
· ._." ". : . "::. _: '·" " .:. ·: · : Anly BatCJ'.1:.680-31186 '. Date Analyied 1211612005 P832 . 

: I • •: ' •• ·,' ', • • ':. ..' . ' •• •: • .. :. ,• • ' ' •• • • • • ,' '• t- • 

:· .... ·· ... ; ... ·. · . . _: 

~- . · .. 
.... · .' . . ·. . .. ..... 

,. 

: .. 

.... 
Oil'. 

. 1.0 

. 1.o 

. ....... · 

Method··'" 

·:~SQ.3 

..... 
160.3 . 

... ··: .. 
· · · · ciient Sample ID: · · BSLM000401 · ": · : · "· · · ·" · ' ' ... · · ·, · , · . · · · · :· ,, 

" 

: • • •• • ", •• •• • •• • ' • • ' •• • .I• ·-··· • • • • • •, 

~. ':• ~~r-:.~;, :7,~~L .. ·'. \/; -······· ••·•••·• ·: ·•·• ··•· ::._ •··_•·• ·. ~ .•.....• _·; .•.• / :'.i··R ~-=.~•.·::~:~ .• ~ ... ·•••• •·: . ; : •· .. 
" .... STLSavannah ' ' . . . . .... ; : . . . . .. . . . Page 78of107 " ... :·. '. <. • • : ". ,•, . ........ • 

"• ,• ·•. ··::,: .. , :·. ..'·.:. ·_., • .. · ":' • :·.'., ·. ·. : .... ,: .... · . ., • ,' .: : ~ ', ,'' • •.. • -:. ·':·:· '·.:·.:::.·.·.~··.> .·, •· ·:· ~: • ·~·, .: ',·, •••, "•.•I 
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••• •• ::.' : • • • • .... ':· : • ··,. • • • ~ •• ":: ~ ·::. 1i • •• :.• • • ·.·,.. • • • • .... : .. ;:-. • • 
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····:··.:. 

. .. . 

4t'"1161 · S.TL. · ® ..• ,,.,,_ ... 
Client· Spectra Tech . 

.Cllen.t samp.le ID: . · . . B~LM0004Q1 .. , ;· · 
.. ·:· .. 

. 'General Chemistry 

Analytical Data 

Job Number: 680-11658-1 
Sdg Number: SAOC02 

·. I,.ab Sample ID:"· .. @0-116ss.-1 < . 
· Client Matrix: · · Solid ... · · 

. ... :_.,· ·. · ... · · .·· · .. oate Sampled:. . 12/1312005 1238: · · · · . 
. . Date Received: · 1211512005 0936 · 

... Analyte 
.: . Percent Moisture . 

,·.: 

Result· Qual u·ntts RL 
~ % .. 1~ 

"AnlyBalch:680-31186 DateAnalYz~ 12116/2005 0832'. .... :. 
'. . . . . .· : . 

. . · .· .. 

RL 
1.0. 

· Percent Soli(ls .. "· ~·· .. ·· 69 . · % 1.0 . . 1.0 .· ' .. 
· ' · · Anly Batct:i: 680-31186. . Oat~ .Analyzed 121.1612005. 0832 ... · ... 
. :, . . . . :. .. . . •.. · .. · . . ·.: .. : ... " .. · .,;. 

:· .·· . . . • . :· . : . =· ........ :·~ .. : .... · : . .· . .. . .. 
· .. · .. 

Oil Method 
. 1.0 .' 160.3 

1.0 1eo.a 
.: .. ·. 

. " 

" :_: '.': . 'c1i~nt Sample ID:. . . : BSLM0,:10301 " . . ". : 
-....... .. · .. 

·.: ....... 

:~. . 

.. ·. :"· ... . . . .... 
= .. ! ' .· Date Sampled:· 1211 ~005 · 1246· '. , '. '. . 
! ... · 

l·: . " 
· : l:ab Sample 10: < 6a0-1.1658-8 · 

" ::: · Clie11t Matrix: '. . . . ' . Solld . ; "· . ". 
. . . · Date Recelv~:· : 1211~005. 0936 .'· " .. · · .. 

. . . . . 

. ·. . .. · 

• :\~.: ·.\:~=~Mo~~~.· 
. . . · · .. " .~·:. . . . . . 

. : Result . · Qual Units· RL 
46 . % 1.0 

:· Anfy.Bat9h: s~11s6: · D!i1te,i..na1~ .1211612005 ·oa.32.: . 
•.• .. . . .. .·. . . 

RL 
.1.0 ... · ... 

. : . . ... •. 
" _.:\' . ·. •, ·.· : 

... · .• · . ._ ... ' · Perc:8nt solids. ·:.< .. ._. ·::" .: ~· '.· · 54·: .. · :c " "· ·, :,- % ·-· . :" 1.0 '. . . 1.0" . : ...... 
..... " . .... :Anly Bat~: 680-31186'.::Date,11.rialyzed.: 1211612005 0832 ": .. · · :· .. .. 
·; - . . . . .:· ··.· . . . . . .. . . . " . . 

·.· ·. :· . · .. · ... ·· .. ; ... ·.• .. · 

Client Sample ID: .. · .'· BSLM001001 · 
.... 

.· .·. : . ': 

· Oil : · Method 
1.0 

" " . 

"1,.0 .. 16().3 

·:: ... :.·;..:.".· .. ·/·:·.Lab·s~m?~·10:·· . .-.-.·.·~~1·1~5~e ....... : .. :·::. 
· :-:- Cll~nt Matrix: .. " : .... '. Solid, .. ·; ·" · " 

'' .. · ·.· Date Sampled: · 12113/2005 1315 
""· ~ate Received:· 1211?J2005 .. 09~ 

.... .. ·.· 
'.· .· .. =·.· . . .,.. . . .·. . ... · 
:: ".": · · · : >. · AnaiYte · · . . · Result · aual" Untt:S · RL · 
" .. . . < .. Percent Moisture · . " . · 33 . .. · " . % . 1.0 · .. 

.. ".· : . ; · · · "" · " : ." : . :Anly BatCti: saq-31186 · .Date AnalYzecl. 1211612005 0832. : 
·~ . . . . . . . :-. . . . . .. . . . . 

·">"Percent Solids··":'.:".,.·.'-~ · ... "67 · · . . % .. 1.0. 
·" ·" · ...... , .. ·._ ".: ...... :. ·Af:llyBatch:680-31186.:D8teAOal)'Zet1.12J1612o05.0832 -: . 

. . . . ·. :• .... .. . . . . : ·. . .. · . 
\, :.· .·: . ·. . . "· •. 

'" 
· .RL 

"· .1.0 

. . 1.9 

.. ·... .. ·.::. . .... · 
::·: ··1:,.··.:·.' .·.· ··. .. . .. . ...... ·. 

Dll Method· · 
1.0. '160.3 

. . .. .. .. · .. 

1.0" 160.3 ·: . 

. ··: 

.. · .. 

. : .. 

\" ... · -' ;-.·. Cll~ntSample_ID: · BSLMOoOS01.· ... · ·- · · · . · . . .. .. . · · · · , . " 

/ ':':·~~"-' :•;f·a.••.·•'\ :.:: .•• >,·.· .. ··. ·:::=,:~~;.· .. ·· .. ·· ,·, 
•: ~.; .. ;:L ,/' ,;:·· .•. : ·~; >'~aget~of10( ..•..•• :· i:•;·· .... ·'. ··.·.'.: > . '.' ';· .. '·· ···· ...• 

. . .,· ·::' .. · ..... " . " . . ... .. "" " •,. " ....... , . "":. ::. '", ·:: .. · :." ...... :·_.;:,:·.< .... . .. 
:" . ".: .... ·· .. : .. ·:". ::::"'.,.::'.:'. ..... ·,·:· .. : .. !'":;.-.:· ... '.· ,: .. ,, ..... : ... "' .·:<"<·:, .. ::.·:.".>_ .. : ........ ,•' :· ::<,;".:.: .. :.>"""":~" .. :"~":> 
~ ": ..... · ... : ..... : ._ ... ·. : .:" :·" .... · ".·." ... ·: ::.. . . . . .. . . . . . . . ' . . -~ . ;, .... ". .. . . ... . '. . ·... . . : ~ : .. : .. :" .... : . . .. ' . . . :. . . .' .. : . . ... . . ... . 

. . .. .-:.. ·. ,.. • , .. •• :.,, :. • • • • •.• r .' •• · ••. , • ··: . • • . ·: •·. , ... • . • • .' .:.... . .• : 



.. ··-. 

•Client: Spectra Tech.·· 

Analytical Data 

Job Number: 680-11658-1 
Sdg Number: SAOC02 · · . 

.... General Chemlstiy · 

.CIJent _Sample ID;.· .. : .... BSu_.tOOQ801 

. .· . ~. 

-.· La!J Sample ID:· . : . 680-11658-10. · 
Client"Matrix:· Solid . .. ·. 

Analyte · Result Qual · Units · · RL · · 
· Percent Moisture · 53 : . . . %.. . 1.0 

Anly Batch: 680-31188 Date Analyzed,_ 1211612005 0832 
•. :·· . 

·: .. .. ·.' 
·.: ·PeroentSolids . 47 . % , . . 1.0 

· · .. ·.•. '< <". : .·. . .. · .. ' ' ··· Anly_Batch: 680-31188· ·. Date Analyzed 12116/2005 .0~32:'. 
. ·' .. ·. . .. :.': . ·~: ·. : ~. : . . . . _.: . : . . 

.. . · .. ., · ... 

. . ·. Clle~ Sample ID:.. .. ~LMOOOS01'. -.. ·: .. .. · .. :·· . : . :. .. '.. ·. .. . '· 
. :... . . ... ·. . .. . •. :. 

,_·. · ... ~ .. Lab sample.ni .. :··68~11658~11 '. 
. ·. · .. ·. · ·. · : . Cl.ient MatriX: : : . ·Solid '· · . .. , . ':' .. ·. . . . .._ ... . 
. . ·. .· . ~ . ·. . . . . ' . . . . ... . 

. . : . . · · .. 

.. 

. ~ ... ·.· .. ·· 

·. · .. 
: ·, . 

Date sampled: · 1211312005 134<> · 
Date Received:. 12115/2005. OS36 

RL ·oil Method·. 
1.0 . 1.0. 160.3 :· . 

1.0 :.1.0. ·.160.~. . 

. -~ 

.·. . . . . .. 

· Date sampled: .12113!2005 ".1408 . 
· Date:Received:· ·121151:?005 0~36 

· · · : ·: ._: .. _. :: Analyte· ' · .: ··.: · ·- :_. · .· · · R&Sult. · · · :· oua1·. unltS. RL-.. RL · · ci1 Method .. 

• 
· . .:, · · : . Percent Moisture .. '· . . . . . 41 .... · .. · %. 1.0· .. . 1;0 - .:. . · 1.0 1.60.3 .. 

,. .. < -~·: .. :'.· · ~· .:_.,_:: ··. :.·: >_·"., ·.; ·. Anly Batch: 680-311~ ... ·oab;AnalYzed .1211~005 083_2 :.·:: ... : .. : .-.-: · '.: . . .-> ·· ·-:· .. . >,.: • ' : ' • • ' ~ I :., 

.. ·. : ,_· . . . : . . .. . . ·. .. ... : . . . . . . . . : :·· ~. ·:: . 

· · :-.=· ;Perce}'l~SµJids· . . ,_ .. · .. :.:·-. ·:· ...... _:.· 59- . . % _.···.1.0 .. : __ ·:. ".··1.0 .·. · ·:.-· 1.0_. 160.3.:. · 
.: · · · .. · . . . : :Anly Batch: BB0-31186 · Date Analyzed 1·211612005 os32. .._ '. . . . .. "·. · :. . . · : · ·· '. · · · · · · · · · · 

... ; . .~> ... ·;· .· :· .. ~~ ·: ~· . ·. . . ' . : . .· . : :. : . ·.. . . . . . . . . . . : . . : .. : ~.. . 
.. ·· ·.· .· ·· .. "· . . _. .. ·:. 

. . . . ."cnent'Sample 10:· · : ssu.000101 ·.- " · · .· .. · · 
. . . . . . . . : . . 

·,_'": .. ·<· : < · · L8b Sam.Pie 10:"° . '.: 6ao~·11ssa-12· .. . . · .· ·. ·-.· -. .'":, · ·. · .:: ·.· .. ··. 
=:· 

.. 
: : Date Sa~~ed: 12/1312005 1434 ·.· · · 

· · · · .- · Client. Matrix: · ." · : · Solid ". · ·. · : · ". ·.. · : · ·. . · 
. . . . : . ., : '..... . . . . :~ . . . . . . ·. •' .. . Date Received: 12/1.512005 ·0936 · · · · · · .... 

. . : ::,. ··· .. ":. ·:· :_ :· . . 
. :. -·· ":' .. 

:·.~· . . . . . ·. 
·,, .. . · . 

': . 

"." ··. . ... · Analyte · : . .. · · :: · · · Result · . · · Qual · Units. · · · ftL. · 

. .... 
· RL"· · ... 

·· · · Percent Moisture · · . . 41 % · 1.0 . . . · . 1.0 · .. > ·• .. ··;_:· Anly Batch: BB0-311~6 .· ~t•Anaiyzed_: 1211612005 ·0832 . 
( •' :'.: • '•, ' o ' •: • ': • ." • • • • •: • • o .' I • • • • • :. ' 

. .. .. 

Oil ' Method. 
1.0 . ~ep.~ . 

. : .. ·. ·.· ., 

,. • · .: . 'perari Solids<···.·: .... · ·. · ... · ·.: · .: '·· ao·. · : . :% . . ... : · 1.0 . :, ·· .. · ,- 1.0 ._, .. . . 1.0 · :'. ·160.3 
. . ·> , . · · :: .· ·,_:·Anly.Batc:h: 680-31186. : Date Analyz~d" 12i1612005 0832 -. .: ·'' · , · ·. · ... · 

~ ... : .• _ ._:: •• ·-:-. • ,. J •• ·, •• • • • • •• • • • • ••• • • • .... . 

:.:.: ' - ·' .... ·.· ·:· .. ·.. .. .. . . . . .. . . ·· 

.: ;-.· 

.··. 

.. :•. .· .. .. 

··_.:·. ·:.:-:: -~11en~·samp~·10;" ·~ .. ·e~~~o~~~/ ·: :·· .. ··:--_ :· : ..... : · · ·· · .· · ·., .,. ·· ·. · ,. . . .- : ·· · · 
. ~ _;.: .. '.;.· .. , ->- :~8b·~~~~i~ ·;0;· .. ':···'.~:--:'~~~1:~~~13.- ,: .. ·. . · .: : . . ·-.·:< : .. ·:: · · .. ....-.'.:. ··<.· ·: .. ·.·· · · ·.: ·'.· :. :-:·· .. ~~te sa~p;~ci; ·.· .. ~2113/2005 -~·450 .. : ::-. / : .. : ::.· 

.:· ", : .. · .. _: .. _Cli~tMaffix::_·: ·· ~~-o~ld .. _ . · ... ·:· .. .-:-··.· -~ .. ·;·.-··:··-_..:.·.· .... · .· ... ·.:: .. · : •.. ·.-":.· ·-·.-_··:·· ...... P~e .. R~~i~: · 1~1512.~5 ~36·_,:_:··.·: .. ·:.::/". 

• : ' :' '::;. :. ><: < ' •. ·· .. ·.·· .... •.. . ' : > • ' .. ·· .. ·... . .. ' , .. '. ·····~· .· : .•.. '· .. ' . 
·'· $TLS8yanna~. , .. · '·::-:· .. ·- ~ .. ":··:·· ·.' :. · .. :.-:·.Page 80.of.107. . .. · <: . . , . . ..··:: · ' ·. - · · · · '· ·· · 
• • • ',. • • . • •• •• . • ~ .' • -: •. :~ '• :·: • • • • ··, • • • • • • • • • • • ·: : • : ·;. • •• • ·: ~ i• •• 

. -':· .. ·~=· · .. · •,-· . ·,·,. :._·:-. ·.··.:···-.-:· .. ·.'.~·. . ···~···· .. : .··'. ·~·::·.:··~·~·.·_.· . ._ ... :;.·· .. ~_.:= ·.·:· .:.:·_: ':·_:·.: 
, .· .. ·•· ' •-, • -. -!:. .•. :·· • ·.. ' .' :· s· .. ; ·:·, • • • ' ' I : -, ._ • •·· •· • .... , • • .: : • 

·-.· .. · .. ·:·. · ... ~ : .. ·._ .... · .... · :· : ·.,.: : : ... • . . . : .. :. :·· -. ·.-:--·;," . . : .:. 
·:··· ... ··.· .. : ... = .. ··.:~:·'., .. ·, •' ,• • • ".••,• .:.·~~ ... ···:.' .. :.','··:._..::. '•• •', ·' ... :: .••. •, "\:,• :·.-::~ .... :,. -.:. • .... I~ ..... ·•• ·:.·:·~~ ••••• >"i.:.·',: • 

. '·";1;1 ... 1 .. ... /":.= .. -.·1 .. · ........ ~~ ·-·"~·--· .... ·.:·.-· 
'. 1 •• •,: 

•• , • .. ... ..1 -··.· ........... _. :··. :.· .: ... · .. · .···.· 



· CHei:it .. Spectra Tech· 

. :. ·. 
. ·".. Client Sample ID: : . BSLM000801 

. '-Lab sainp1e 10: 
· : Client Matrix: -: · 

··· ·.« Analyte··. 
· . · · · Percent Moisture . . .. . . . 

. . . . . ~ .... 

. 680-11658-13 ... 
·solid 

Result 

. . 38 
< Anly Batch:'S~31186., 

Gene~I Chemistry 

Qual . UnitS · RL 

. %. 1~ 
Date An~lyzed 1211~005 0832 . 

Analytical Data 

Job Number:· 680-11658-1" 
Sdg Numbe'r: SAOC02 

. . 
· . '.. Date Sampled: · 1211312005 1450 

·0ate Receive& · 1211~005 0936 

RL 
. 1.Q .. 

Oil. · Metl:lod 
1.0 .. 160.3 

·".":PerceritSolids · .· 62- . %". ·. 1.0 ... . _1.0 . .-. .-.· .. 1.0 160.3 
.: · .. -.: ~ly Batch: 6S(},311_ae.· .om._A~a-~: 1211~005. 0832 ·: . . .' ": . -.: ... _.:. ". ".:. , .. .-.-..... .. ...... 

... ·. ·.; .. ·, ~. . . ... · .. 
. . . : . ·, . : . .. . . ...... ·. ·. 

Clktni$ample ID: >. N(>IM_000402 _.: :~ r·: .:· .. _.· ·: · "-_, -. ....... · .... · ... 
·". 

I '. • ',• 

!-ab Sample ID:· .. SSCJ.11658-14 ...... ..,__ ..... : .·.··. 

. Client Matrix: . · " Solil;I . .. ..... 
, ... · " .:. Date sampied: · 12113/200~ ·1609 ' : · ·.: .. < 

Date ReceiWd: ·: 12/10/2005 0936 ". . · · ·: . -.· · 
. . . ... 

. . ·· .... ·· . . _._: . 
.·: . . ,· 

ResuH -. Qual ·units RL RL · · ... · oil " Method • i ;;...:.. .... .. . . 54. . .· . .. % . 1.0 . .. .. :- .· 1.0 .. : :' "· 1.0 '160.3 .. . .. 
A~ly Batch:.680-31186. Date Analyzed 1211612005 0832 :'. .. . .... .. .. . · .. " ... : . -. · ... · " " " 

• • .• ," • I; ' ·~ .' • ·.: •' ~. .· •' • ·, ' • • •' • ~. • • • • • ' • : ' • • • • • ,• : • •. • '• • : : ·. • ·."·, ... ' ," • • . ': • • • 

'_ Percent Solids · " ·::. , .. ·: 46 '.: · ·• .: % · 1.0 ·to :. . .. ._. ". "1.0 . ~6~'l.3>":· ·: · '.. '-: ... -_ .. , 

Anly Batch: 680-31186":_- Date .. Analy.z~d. :1~1~(>05 0832. _':. · .. · . . · · . .... .. . . ·.' .. : ·: . 

•• t'. 

.. ·· · . 

. _ .... :.: . . .... Cilerit ~mple ID: . OIHIM00~02 ·: . 
·. ·. . . . 

.: .. -.: .=:'. ·Lab Sample.ID:.· .. ~ 610-11658-15 :_ :. · .·.:: ·:· 

· ·.... . ··.· .: · · C!ient Matrix: .... >solld . . : .. .,. .. .. : . . 
... · ... 

. . : : ... · .. . ·:~ . . ._; . .. . . .. ·: ~ .. . ··.· .. 

. .. 
.. : . . . 

.. 
. · .· 

.', .... ·.· . . : 
· .. : -.·~ ~alyte · ·, · .... ·Result....... Qual Units · " .RL" ._. 

: ·pate Sampled: .. 12114/2005 1055 
t>ate Received:·: 1.211512005 0936 

• = •. •• 

RL : .' . " · " . Oil · · Metho{ .. 
. 1.0 . ..·. 1.0 160.3. " ·. . . .. ..· Pe~nt Moisture . . 63 · . . . % · . · 1.0 

·· · · · · · · · .: · · " : .·· Anly Batch: SS0-31186 · · · l)ate Anal~d 1211612005. 0832" .·' .· 
· ... ·.::.. . · .. ··... . . . .• . . . . .. 

... 
. ··.: .. ·.· ... ·.. . '. . . 

. · "·· '.. :."·_ 
Percen~ Solids · .. · · ·" 37: · . . . ": % . .. · 1.0 

. . · : : . -: ~ly Batch: 680-:3.1186 ._ Ca~ Analyz~ ·121161200~ 0832. 
~.o . .... 1.0 .. 1~~.3. 

.. ··::. ··;. . . · .. 

· .. · ·: . .. ... ~ 

.··· ". 

. . . : . .. ··,. 
: . ·.-. 

.' :· ... · .. ··. ·;-
:· •. ·'· : . .. . . · .. · ... .. ·. : · . 

. ··.· .. ,_ ·. :.· · .. ·. 
• :. r'. . .. . . .. · 

0 I '• 0 ·~ •• o :_~'. •• • :• o M 0 • • • 

. . ·... .. . :· 
• • • .,.• •' • :r I ,.· '• ·, • 

:··.: .. . . : :· ·.·: ~ ··: .. · ... ·.· . . ~. . . . 
I•· •• :,:• 

... ; .... · .. 

·· ... 

. ·'· .'. '• ·-

.. .. 
:·. 
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ii*'*Md S· .T· . 'L®.. . ·. ·itiJMM 

· .. : . Client:. SpeCtra Tech 

:·;.··. 

" . .. ,. 

=·· 

· Lab Section Qualifier 

· : GCIMS Semi VOA 
· .. ·. ·.·· .. ·· · ..... ·.: ·. ::... .. u .. 

: . .. · . * 
. · .·: .. 

· .. · .. ,.N .; .... 
.°.":· ·.:. .,. I,,' 

·. · ... : .. " · ... 

... DATA REPORTING QUALIFIER~ 

... ·. 

Description 

:·Job Number: 68.0-1165'8-1 
. .. Sdg Number:: SAOC02 

. · Analyte_ ~s not detected at or above the reporting limit · ·-. · . 

· ·· ~cs, i..cso, MS, Ms~. Mo; ~ su~gate exceeds the ~ntrOI ·. 
.... 1,i~its . . . . . . . 

..: : . '.MS,. MSD: Sp~e recovery exceeds: upper orlpwer c0ntrol . .. ·11 •ts• . . . . . . . . . . . . . . . . . ·' 
. · . . . m1 • -.. : . ·" ·. · · ... ·.· ···. . ... . 

. ~ . .' . : . . . . : '' ·: · .. : . Result Is iess than the RL ·but greater than or equal tci. the MDL .. . 
.. ":•. : .. . 

. . ···=.·:.·: 

. . •.· ... . ··:·· 
· .. · ~- . ':- · .. . · .. and the concentiatio.n is an approxlmilte value. , . . · · · · · . ., . : .. . . .. . . . . ... 

·.· .. 
. · .. : . 

. . . Ge· Semi.VOA. . ·.~ . ... . . . . 
.. . ·. :' ... : 

. · .. : . : . . . ': . . '.Analyte was not-detected at or above the reporting limit . .. ·. . . . . . u 

·.· . 

. . . . . 
····· 

.. . ·Result is less.than· the RL but greater.than or equal to the .MDL . . . · . 
· · · . .- . . ··. : : .-: . and the col')centration is an approximate value. · · · .. . · ... · . "., / · · : : .; .. >.: .... 0: · ·. : 

.. . · .. ·· • . _.·:--.. :· 
:·· .. . ·· .. '···· ·J :·. 

. . . 

. . ·:.· <··r>-: -.: .... -.·<. ·:~. ··:·~· ··su~g~te or·~atr!XsPike reco~eri.~:were.not.obtai~~d·. · ... :-... .. _:.·: . ·. ·~·.: .. 
. . . ~ . .... · · · .,, · . . ·.. because the extract was dil~ for arialysis; also. compounds : · ." ·:. · · ·· · · 

. . . ·: 

.•. · 

·.' · · · .. : ·:. . .. . analyzed at a dilution .will be flagged with a D. · :"· ·. . . : . · . 
\ ' ,• • ~ ' •I •, • ' ' • • " ' • • • • ' 

: · , · P ., . · · · · The lower of the ~o--values is reported. when the % difference . . · . · · . 
· · '~ . : ·between the results of two GC col!Jmns i_s greater than 4_0%· · '. . · . 

.. ··, 

• : ·l· •• 

: . . ~ 
: · .. · .. . ..... . . : . 

'. ·· .. : 
... Metals · · 

·. ·.· .... ::·. ·.·, .: . . . . . · .. ·. . .-:: .... ·u . ~- . . .. : ... : ... ": ' . -~ . : .. ·. ~nalyt~ w~s not-.d~tecl~ at or above ~h~ re~Q~~g li.m~: ·. 

· . · · .... :, , . · · ._. · :. ~ · · B · · .·· .· . , ·.· · ·.. : · · :;'Compound wa~ f~und I~ the blank E!nd sa;,,pre: '. . · · ·. · ·: : · · · ·:. 

:-::':'.·.-:. ·. · · .· :_ N·· .. .::. :·" .. ·:_._ :··. · ·Ms,·Mso:SplkerecoveryeXceeclsupperorlower~~trol ' .. ·" 
·: .. _-,__. · · · .. ·:··:: · .. ··<.· .. · · ·· · ·· · limits · · · : .:· · · ···· ·· · 

......... · · · .: · ·... ... , . ":" .... _._. .. ... :· 4 .. :· .'; ...... ·<: :",' ... ·: .· ~s. ~s~: The.~aJyte .. p~~~iit in·t~~-~~g;n~I sa~pl~ is 4 u~es> 
. . . .. . . . , .. ·:' ..., .. greater than the matrix spike concentration; therefore;,contr.ol . 

· : · . ... . . . . · · · limits are not applicable. · . ". . · ·. · · · · : · · · 

·. -,: :· .. · ·.\ . .-:·:.> :, ... · ·. ·.· ~ :<· · .: . · -~.<·. ·<·.:··:·· : . · ·.· .. ··-_ ·-:"; .. Re5u1t Is less than the RL but greater than ~~_Etqual tc)~e MDL· .· · 
··.. .· . . · · · · · ·: .. ·: : :. · .. · . and _the ~ncehtratlon Is an .appi'oxln;iate value. · 

·~". 
. . . : ..... . ..... ,I•: . 

: · .. ·.:· . ·.· ... .. ~" . :::·_. .. ·... . ~ .... 
. :·. · ... : ... 

.... · ...... " 
.· · .. . ., . ~ .. . ·, .. 

.-.: .. ·:.·. 

...... 

· ....... 

. . . .\ . ::.: :.·: . . . .. . < . . . .. . . .... . .. . , ..... 
'. • ·: ,' ,: • •• • :. •' .:. • ·.:. • • , '. • • , ,,.'· • ' ," ••I • • • :• t ,•: • • ' • •' • • ,' • • ~ • • • ': . , • • • •• • • • '··. • •• • ~ • •. . . ·. '• ·, . :: . . . . ·. . .· ~·. . . . . ·: : ; . ' . . .. ·.; . . :_. . .'·. ·: .. 

. . ·· ··.< .· .... :···.~ ... ;' ··, .. ::· ::":··.:.,: .·:·: . ~ -_:: " ..... ": ~····:· .. ~:.-.... <>:: .... , .. ·· .· ~ '." : ...... ··· ... ~-.: .: ·: .· ._ .. :·· ... ~ .. -.. ·-. 

~If> ;:~~i _' : ; j• : > Page82~10~:,: .·••··.•··••·••••·•··•·•· ·· : ·_ .. -\ •--· :_··_ , ,. ··_· >·· 
~ •• , ~:.:._.·~ ....... • ·: ... : ... • .. • : •• ....... • :._:.~:".. .. '. ';_,.... ••• .. •• •• ........ . ": • " • • • ... • :· ! ••••••. 

'.... . .. ·.:· , .. "., .... :: ........ ".· . .. ~. .. .. . .. .-~~·:: .. : . ·.. . . . . . . · ....... · ... ~: ·. ·.:.·.·:· ..... ~· 
• . • ' • ·, ... ,• I • : ,.,.: •••• '·•. · •• ·• ..... ' •';: -~.·.·' •• ·'.:.. • .. ' ,.•, • • • '"•, ' ", • ~ • •: .':. ·::; ". •" ·: '. ' • • • • • .... • ":' : 

: .. ·.:- .. ·.,:·".:.,:-.:·:~·· ·:,.·:~. .. .. ·.:,. .. . . .~ ...... ·· ... ·~ :. ·: .·: .... : .. ·.· ~ 
·, .. · ... : ·::-:-. .. :·;···· .. ·. ·.···:·. "·: : .. '· ... · .. ······ ·'.-"'· ·. :.·. ·::··-·;·: ... : .... ,::-.··.: .. :::·.: ···: .· ...... ::: .. ·~::· .. · .. :.:. :.· .. · . .::-;> ... ::-:. .. ..':.°( ..... 

,·.:.·.. . ... ~. · ... : ··{ ...... :: .. :~: ... ;".'.'.:" ............ '~.·.·· .... · .•. , . .... .., ·?,.·: .::.:: .... ····'.: ... ·""~ ... -\ ... :.: ... · ·: .:·,;.: · ...... = .. ::. .··=·-. · ... 
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•i1t••1u _S .. T. · .. L-.®_· ._.• _Nri+§iM 

. Client Spectra _Tech 

.·QC Association Summary 

Lab Sample ID · Client Sample ID 

· · GC/MS Semi VOA :·, .. . . 

Quality Control Results 

Client Matrix ·Method 

Job Number: 680-11658·1 
. Sdg Nu,mber: SAOCO? 

:,, 

Prep Batch 

. -------------·~ .. ·-;---"':'------·--~---. ___ , . ...:-......... ~--.. -----. ~~---------
. · Prep Batch: 680-32028 · · .. ; 

. . . LCS 680-32028/17-A · · .. Lab Control Spi~ Solid · .. · 35508 
· : · .. MB 6SQ-32028/16-A. · · · · . . . Method Blank ·. . . · Solid · · . 35508 

. :_.. 680-11658-1' ·. " . . . . . · . BSLM000101 .. " · Soiid ·: · · .· " . 35508" 
,."eao-11658-2 · · : · · '. eswooo201 . · · · · " ·solid. · · 35508 

. ·'. 680-11658-2MS · ... ·Matrix Spike "-. " Solid . : 35508 . : 
·68().;.11658-2MSD. . ·:-. · ... .Matrix Spll,<e.Duplicate · '.., Solid · · '. "35508 .... 

. ' 

·: : 

680-.11658-3 . . . .. . · ... BSLM000901 . . _'. . " '· Solid ._. . '. 35508 ~ . . . . . . .. 
. . . 680-116.58-4 .. . · ·. . .. · 054M000102 · . · . · : Solid . -· · .. · 35508 . · '." " • · . . : . . .· .. · .. ·~.:. . .. 

.: . 68!;>-11658-5 '.'." . ··... '. .. 556M000702' . . "" ·"" ··Solie!' " " - 35508 · .. 
· .. : 680-1165a-a .... · .... . :, "' .. 556M000502 · .· ... ., " .. .. ... , ::~olid '.' .·" ""· .35508 '· . .' <·· ... ·: ~ . " 

:·.'.680-11658-7. . :. BSLMooo401'..: .. '. .. .. .. .. ·Solid . : .. 35508 . .. 
·· . .. . . 680-11658-8 ·. . . ,· " . '. · BSLM000301 · · · Solid . · " · 35508 . 

· : · . ·: ".,680-11658-9 \ ". :. :. · · 8SLM001001 " . : · · <., :•: : Solid: ·: 35508 · .. 
-":··~0-11658--10". . . '. · 8SLM000801''. '.. "·": ·solid · . ;· .. 35508 · 

. ... 680-11658-11 '.,. '. .. · .. -. ,". '.BSLM000501 . . '.Solid ".. .. 35508.' . 
: .· .. 680-11658-12 " : . : BSLM000701 . .. .. ·"Solid ." . ·.: . 35508 . . .: . ... " 
" .· 6BIP11658-13 ..... .- :·· .' '· · BSLMOOos01" :· .· . .. · . Solid . . . 35508 · . .,. "· 

· ... 680-11658-14 .. :_ . .-:" . " ·. . N01Moo0402 ·: :- : " · · · : ". ' .. ·:,=.Solid :.·: .. ·.: .. " :~::"as5oe .. :.-.. · .: . ·: .. ": " .. · •·. 
. : 680-11658-15"· -.: . _: .. : .009M000402 " ,.:_ ... · ·: .·.Solid . '.35508 · :-... 

. . ' . ~ . . . . . . . . . . . . . . . . . . . .:· .. . . . . . . . . . . .. ; . ~--:. . ·:.· '':' . 

,;_ · .. · ... 

: ... . . . . . . \ 

" : . ; : . ;-Analysis eatch:&ao-32923 · " · · · ·"" .. . - · ... · · " 
· .. · · ... tcs 680-32028/17-A ... ·· · ·. Lab Control Spike . . . ·.··:solid.: ... · · · . .- ·. ·a21oc :· ·. ·. ~ . . '-680-32028 .~·: .... · .. ::~ : .... ·' :· · ·! 

· ·." .,. MB 680-32028116-A : .' "" . Method Blank .. . .:\ Solid " . " . : 8270C · '. . · ·: .. SB0-3~028 
: ' ... · Sso-11658-1 . ' " ·'. BSLM000101 ... '. ' ' .... 'solid': ..... ·:"'8270C .. ,, ; "·" ''680-32028 ':·:"., ::'. ·<.' 

"."·-::-680-11658-2 .'_,· "· .... ".BSLM000201'" '' .. ·.:.Solid:."' '8270C", ,, -.680-320~'" .... :··. 
" ·· : . "· . 680-11658-2MS '. . ..· ·:: .· . Matrix Spike " . .. . . · : . , : .. Solid . . 82700 680-32028 " · 

, : _,. . " 680-11658-2MSD : :. . Matrix Spike Duplicate. ·solid . · · · .. 82700 680-32028 
!. . 680-11658-4 · " :.,, "" . ·Q54M000102 . . · :. " . .'· Solid. ' .. ·" 82700' 680-32028 · . 
".. . -: : : . · 680-11658-!f "< . " : ; 556M000702 -.: . , · . . . '. .. · Solid " . : ·: 8270C .. . · . . 680-32028 . . . " " 
"" " " .. : . . ·. 680-11658-6 :._,-:- ... . .... . '556Mo00502 :· :·" "". ..... ... · "'. "'.'.· ·solid· . : · ~ '." '. 8270C .' · " >·"680-32028" . ""'·' ... .. " ... 
,,· ''' 680-11658-7: ... -.;·:' .·' .B~LM000401.-_. .· .·-. '' ·._sol!d ... ": 8270C . .''.:- :- '-.680-32028 "' 
~" .' : .. .' >·" 580-11-658-8 ." :., '.'.:" ...... ,. : · BSLM000301 ·" " - " '. · Solid-. '. . · 8270C . . 680-32028 

. :., <eso-11658-9·>",: ··. :·: .. esLM001001 .. ··: "· ···. . · .... Solid". ::: ._ .. _;8270C -.·:'.: .. ,680-32028 
" ". ,;·, : .... 680-11658-12 ," ...... "-. .· BSLM000701 '" " ' ':'Solid« 'a270C ' ' ' . 680-32028 

. ··:-. 680-11658-13 .' . " ·:: .. BSLM000601". Solid .. " : .. ·.: .8270C ... . .. .. l380-32028", ·. ,'. · ' .. : -..· .. -.>·::~n::~; .... ·.· · .. " .... ~~1~:= .:- . . "., : ... ~~::~· .. ··: .... ·:~~gg,. . .. _ ... ·.:=~";.· : . . ·: .. ·. 

.'.· · ·: · : .. . . . Analysis 88tch:680-32997 . 
'·" · ·: . . 680-11658-3 · ·. " . . · · BSLM000901 · '· 
::· " ... :·" ·. 680-11658-10<.·-.:'. . · BSLM000801". 
:, · .. .'>;" ·: . 680.:11658~11 "'.: ': : :. :: : 'BSLMOoo501 : ', 
. . ·: .·;· ·.. . ... ': ..... ·. :· ... ·.· .... .. . . . 
·.... . .... : .. . ·. . ..... .. ·:· ·.· 

' \ " 

' . 

. .... 
:. : . Soli~-. '. . " : :. 8270C " : · . '· 680-32028 . 

"Solid·· · 8270C · ."· .,: " 680-32028. '. · " 
Solid "· · .. . :.. .. . a2100 " ". · " ., " · ·sao~o28 " 

.· ...... . .. .· .·.· 
.. • • . .... . .... ·.; !' ... ; ..... ·: ~ •. : . • •. • :·· • . ..• • : ·.·-.: . • • . ... • • • .. 

.-: .. .... : ·.· ·· ... · ... ~-... ,· . . . . . ': . .. .. _:··:. '.:". .. · ....... : . .. .. ..: ·. . . ... · .. :' ~ . >. .: .. . . . . 
:· ·: .. · . .:".. 

.. ( : .~., , ;· ._. : ... : , ·. . - . . . ." • • . . . . ' , . . r. .· ·.·. ', . , , .• . '., .· • ·. • . • . ·. . ··.: · . 
. . . ," .. :.. ,_ .. ·: . . .. . .. . .. ·. : .. ~·: . . . . ~ : . .-: . :"-. ~:- ·'· : . . "... . . :. -. ·.. . ' .. 

• ' : Soll-Sava~~~·. ' ' ,' ... ·.· •. ·. < >"' ··•····. •'' ... ' ' '. ·.. ~ •. ' ' 
... ·::-·: ... ""-: ·,· ._ .. ~ ... -. '.-' ' ' ·: .·.· ... · -< ·,_:' Pa~~8~of1o7 '• .. -.::_,.:":~·_: .· .···_:_-.;_::·"_:·:-< ··._::._-:.-.·:_.:< :-.·~_·: .... ·;:.:-:._: .. :-._:.·, '. _.: ... ::<:_·-.· _.;·· 

.. . .. . . . " .·. .. . . ·. . . . . : ~. : ..... ~ . :...... . ..... ~.:._ . . - .. . . . . . ... ; . . . . . . . . .. . . . . . 

.: .. :: .... ··: :::_ .. _.,.. • . ·~ .. ,.. .•• ••. • • · ....... " .. ,,. ·. . ••• · •.. ·:-:: ~· .. ·;-_.::: : •... = ... •. ~·" .. ,~ ..... ::~ .. 
: ... .. ·= .• ·;";. •• ·_l~-~ .... :<.·~_ ... _.1:'_:·~ ~ .. ,., ~·: . · .. ·.. ... . . ... ,_ ...... •"\ . ·.~-~ .. :.· .·· ·. · ......... ~.. ... . . .. ·:: ... \._ ...... '.·: ...... ·.~ :· 

. ~ . . . : .. ::·.: .. ; . . . · ..... ~ .: . : . . . . . . . : . . . . . ·:::·· . . .. . . . . .:'.' ... : . : . . . . .. .. 
."• '. f ..... :• • 0 • o, -~:·" .. : ... • .. '" 0 .•.• • ' ••• • : ,•#': .... ·~ .·.,.• ... • \ ..... ~ ....... ·:·,.' 0 ~- 0 .' 'N•" 'o":: ••. •".'.· : •: ...... •·. ·:~:.' '° 

... ',"• • •• ,'. "• :."• ........ :..•. >' "._ '. • .\' '• '•:"• •" ," • "::: • • • \ • ~ ..... :," ...... .,::. • •'' • : ••" ,.• ",• •. " •I '• ;:~.::;: : '• • - • ,• .. :. "• >•,.:-.-•;:::, .. :".::. "·~· 



l .. .·qp+tiN. STL.· ® .... · .••r•H•• 

· · · · Client: Spectra Tech. 

: ·QC Associ~tion Summary. . ~ . . . 

· .. · · .. 
: · : . :· Liib Sample io ._ Client Sample ID 

. . . . .. 
Quality Control Results 

Client Mabix Method 

JobNumber: 680-11658-1 
. Sdg Number: SAOC02· 

Prep Batch· . 

.. . . . GC Semi. VOA" . . . . , 
. . . -·-·-_.;.....,..--_ ..... ___ ------.. -·--·----·------~--.. --,.-----.--·-. 

. · ... ::_Prep Batch: &So-32022. : . : • . 
. .. .. "LCS 680-32022719~A ... ·. "· Lab Control Spike . Solid. 3550B . 
· . LCS :680-32022124-A · · :- ·Lab Control spike · Solid · · . · 35508 
· ·: MB 680-32022/18-A . ·Method Blank . ., . Solid .. 35508 

.. · · .. ".680-11658-1 . ·: · ... :·· BSLM000101° . . . . ·Solid · 3550B 
:_-._ ·:, 680-11658-2 .. . ._ .... _.. BSLM000201. · . . . Solid · 35508 . 

. . . ... -.. 680-11658-3, ._.::. .. ._ . BSLM000901: .·. · · ·" . . · Solid 35508 
. _: .. . . ·. 680-11658-4. · . . . "..:.. . 054M009102. . · ".SoHd . -. · 35508 · .. . . 

. '. ·-

.. .......... ·::g:~~=·:: ·, :,_· .. :--.. :-· :. ;~:g~~:: . . .. ..... : ~~:~ .. : ... .-· ·==- .. : ·." ' ... · .· . 

' : . 680-11658-7: . ._ ...... ;· . : · BSLM000401 . . 'Solid· 35508: · . 
-. ;. .-. : 680-11658-8 · -_ .... :: .. BSLM000301 ·· · Solid -. . . 3550~ . 
. -:·:: ; "S80-11658-9 ' : ... ..: ._ ... ·.BSLMoo1001... ·:Solid .. ·."35~8 

·: .. ·-_ . ·, 680-11658-10 ... : . . . ·BSLMoo0801 ..... · : · .· _. :. Solid .. 35508 .. -. 
. . .. . .. saci-11658-11 . . ·: .... _-: .. BSLM000501. .. . . . ·:·Solid . 35508 .. .. . 

. . . .... 680-116sa.:.12· . . .. . BSLM000701 . . . Solid 35508 : 
·-:.:_:::: ·. 680-11658-13 .·.' __ .'._: ..... BSLM0006ci1 . _'. · .. ·:.; ..... . ··.~Solid ~508 ·· · .. 

.. :. :,<. 680-11658-14 ._ ·: :· · .. :. NOIM000402 ...... ' . ' : ..... ._ . · · Solid. . . 35508 .. 
'· .. -: .... 680-11658-15 : · -. · : :-- ._ · oo9M000402 · . ._.. · · ."· . · -. ' · .- . $ollcl . 35508. ..- -_-. . . . 

·. .. . . . . . . .. . . . . . . . ~ 

',: ... 

: .. : · ... 

,:--: ;-;:"·Ana1y818,eateh:&BG-33041" .-.. .. · · ·· · ·· · ., .. .. ,._ . 
. :. ·. · .. _:_ •"LCS 680-32022119-A ..... :· ... :·· Lab ContrOrSplke.. . . Solid. . .. : __ : ·· ·.8081A :8082 .· •. : .680-32022: .... · .. 

: : LCS 680-32022124-A ". · , · .:._ lab Control Spike . . : : ·:.: . '.": ... · ".._ _". "_: Solid ' ·. ·: .. · 8081A)082. . . 680-32022 . 
.": .. MB 680-32022/18-A,. · · . _.Method Blank· .. · -. · . : Solid 6081A 8082 .680-32022 
... ~680-11658-1 : _.:.- .. ... ..... BSLM000101 ... :_-. ' . : ... . . . . Solid . .. B081A:soa2-. . 680-32022 . 

680-11658-2 · ': . '_ .. _ .. · BSLM000201: . .. ' :. · ; . .. . -. .. -. Solid- 8081.A,_8082 · 680-32022. 
. --: ,.680-11658-3 :· · · _. '· · ... BSl.M000901" ·: Solid. . . 8081.A,_8082. ". · 680-32022. 

. 680-11658-4 .. · ·: · . · · . · ~: . . 054M000102. · .. _, . .. · :· ·. " .. Solid ·. · · . 8081A 8082 : . 680-32o22 
.. . . \'". 680-1165&-5 .·' ._ . . 556M000702 :, . . . ·: Solid ·. · ·:- 8081~8082 · .· 680-32022 
>-:·.·. :.~ .. ~ .. .. ··680-11658-<f·. ···. · .· ... 556MD00502 .· :. , ·. -. : · .. · ··.: .":solkJ · ... . 8081A_8082.-. ·.-,. e&o-32022 
.--.< -_:. · " -0-:680-11658-r · ::_- : ·· : .... ·es(.Moo0491· · · . _.-_ _ .. ._ .; -:-: . Solid .. '. · 8081A_8082 · · -: 680-32022 · ·, :. 

: -._ ,"680-11658-8.. .. _. ... ·-'..BSLM000301: . : Solid.. . :·8081A_8082 . 680-~2022" 
.. ·.; -_. 680-11650-9 : .. · . . - '". ·:. BSLM001001 -... ... . . . .. ' Solid . . . 8081A 8082 680-32022. 

. ·. ·. ·-._ 6a0-11e51-10: ·_:- -. :;- ..... ·:' BSLM00080t: -. · . . · .: ·Solid.· · . 8Q8.1A:ao82 .680-32022 " .. · 
. ._ .. :- .:. . 680-1165S-11 .. BSLM000501- -. .· ... · ·. Solid . 8081.A,_8082. 680-32022 

... ·: 680-11658-12 ... : BSLM000701 · . · · . .. . ·._Solid - 8061A_8082 . · . : . &80-32022 ': . 
· . , . _, ·: 68G.-1165B-13 : ' . ._ ·_-. BSLM000601 · · . . . . Solid 8081JL8082 ". · · . 680-32022 .. : 

. . , · ·680-11658-14 · ., ". · . NOIM000402 · · ·· · · .. :· .. Solid. 8081A 8082 .... 680-32022· 
·:, ·::".: ".-:.680~1~658-15.. ·ooeM000402 .. :.- .. " .Soli~ .. ·soa1A:soa2 .... 680-32022 . 

. •, . ·· ...... . . 
. .. : . . .:.: 
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Quality Control Results 

Job Number:· 680-11658-1 
Sdg Number. SAOC02 . 

· Lab Sample ID. · · ·Cllent Sample ID . Client Matrix Method .· .Prep Batch 
:: ".<·.-.Metals ... = .. ·:'. : · · • . • . " .. . 

: . : P°rep~h:sa0-311ae:-.:·~-.---..,..·-.--···--··--. -·_,..,.--, ... -·-------·-·-- ·---· .. ----·-----
. · ·. ... LCS·680-31189/17-A · : Lab Control Spike $91id . · 30508 

: :. · MB 680-31189/16-A '..'. . . ·Method Blank Solid . · · . 30508 
.. " 680-11658-1.' . . . ", . . . : 85~000101 " Solid ·. . 30508' ,' 
: .' 680-11658-1 MS : · . . " Matrix Spike . -. . " . Solid ': · . 30508 

.. '. 680-11658-1MSO. ": . ·MatrixSpikeDuplicate·:· ... · . Solid ": 30508 
. " . ""680-11658-2 ::: . ::." .· "BSLM000201 . :. .. : ·solid . "·"' 30508. 

"··" '·. 680-11658-3 .. ·::: . '.,·:BSLM000901"". . . . . . . . Solid ·" .· 30508 · 
. . ·· .. .. , .. : .. ::':: ~:~~= ·: .. >: /.",:::·:.:/: .. ::··~:;g~ ... > ...... ;: .,:": >. \ : ... :.'. . :"~~~~· ..... '" """:".:·:g~~:<. 

.. .. : · ·.:sso-11e5B-6:. . : .. · . ·· 556Moooso2 ·:" .. : · .. · . : . · :. ::: . " .. >"Solid - ·30508 
..... :."680-11658-7: .. < ... /.,.··aSLM000401"·.: "·::i 'Solid·.:: :30508 ... 

: .: ... · 680-11658-8 :. "· ..... , .. · :.'BSLMOCi0301·' .. .. . "·Solid ..... -.· -: ·30508.: · 
·· · . '68().:11658-9 . · . : . .. .. :'.. BSLMOQ1001 .. · .'. : .. "' · · . ·" . Solid. · ·. 30508 '. · 
"" 680-11658-10 . · . ·: ·BSLM000801 .. · " .. ,.. .. . Solid·".": . 30508: ·-. 

I . · : .. ._ 680-11658-11 . " · ..... · BSLM000501 .. · : Solid· .. : 30508 .. · 

•

. ' " : : .. 680-11658-12 .. " . . . BSLM000701 Solid . .. :. · · 30508 . . 
.: . .. 6S0.:1f65B-13". ~ ".: - .. ·" BSLM00060.1 ' . . : ':~: : · . Solid . . : " : 30508. 
: ':.' ...... '68()..11658-14 :. : :> . NOJM000402. ..·,.·-. l •.. .... .solid ·. .· .· ··. 30508. ·. 
,.:: . ··680-11658-15". · · .. · .:-=.: 009M000402 - · ... · · .... · · :: ... .. ·solid· ,. 3osoe .. · 

':. . "-"";~:Pre~Batc~~~so~31·s~-:«:."·".-::-."">:"" .... ":- .. :. ,, .. ""· . . 
- : :. LCS 680-31625124-A · .. · · LabContl'OI Spike·;" ··. "" · .. . ·,.Solid',. . · 7471A-

.... : . ··-.>~~~si~~~-A ..... ·: ,:.;·:_·::~~~1f~~"·> ,'' .: .;· "." .... : ·.~~:~. ;:;~~": 
· ......... ( .. · .. ·::~~=~:~.·::: .. -.:;:. "·:· ; .. ·::t:o:~~r.. . '::::":. >.: :- ·~~:: ".: .· .· ;:;~~"' :'. 

· . · : 680-116584 '· ." . .;· ... 054M000102 > " '. .. " · ' Solid . :. 7471A 
:= . . 680-11658-5 · . ': ; . "· ... 556M000702 " .. : .. Solid" 7471A " 
~ .. · · " ... 680-1.1658-6 - . ":. ·: .· :·:" ... : 556Mo00502 · -.:. : .. · ,: . ...:.:- . . .. Solid .,.7471A " 
:... . · "· 6S0-11658-7 ': ... . . · :" .. BSLM00040F: : -. .. :· . · .. . Solid · ·.: '.7471A .. 

· · .. : .. ·.. 680·1165S.8 . .... : ~ .. ._ . . . -:·: · .: BSLM000301 .. . . . . · . SoHd . ·: . 7 471A . ; : . 

. ..... · . 
.. . · ... 

: . . . .. :.~:. 

. . . . ,, 

>··· ... 

.. ··· ... 
. ..•• . t .• . :·. 

" .. .: . 680-11658-9 . . . .. .. "· .:: ". . . " BSLM001001 " . . . .. " : . > . "· . . . SSolidolid·· " . ·.· . ".· ·:. 774477.11AA " . : 
·.... : - -:--· 680-11658-10 : ·" :· ··" .BSLM000801·. ·· · .. ., .... "· ". " 
} . :." : : . . 680-11658-11 : . : .. :: :-:.° '· " .'."BSLM000501' . ·" ·" .: " : : : ... :" .. ·Solid 7471A · · ". ". 
'· . : ·" · ...... 680-11658-12'.; . ., .. : ".-.:: BSLM000701 ... ". ·: . " .. <"": .:· '. Solid.. · 7471A '. " .' 

. . :· .:: : .. 680-11658-13 """ ·_.~· ·." · BSLM000601'">" - ,._ . . . . . Solid ·. "'. 7471A, · · 
· .. · · ·. ": ·. · .. · es0-11s58--14 · ··.·. ·.··· .... · .. :. No1Mooo4o2 · · ·:" · ··· Solid · . ·.7471A 
. " . . " ... 680.:11658-15 : .. · , ~.. .. . . oo9M000402 .. Solid 7471A" . . .· .. •. . . 

.. . . ·. ·.· 

· .. ~- . 
· .. -:. 

('• ;_. . : ..... , ;·. · ... 
.··.· ... '· .; 

....... : .. ··:· ··. . : . ·.:· 

; . . . . . . ·.·. " . . ~ 

. '• 

•• I • . : '. 

· ... ·. ::. 

. .... : .. 
.. 

•. · ... 

·. ~ . 

.. .. . 

.. · .· . 

: . ::··~ . . 

• .. · : 
... 

. •. : . 

" : . ·. ' ·. .. .:·· 

:·.:· ·: ··: ..... 

~ ·.: . 

: . · .. 

. .. : 

. '·: 
·· .. · .. ·... . .. . ·.··.·. ·: .:· .. ... ... :.: . . 

·~. . . . .. . .. ··: .. ·.·:·.. . . ··· .. 
: ... ·:.:. ·.· .·. . ... . . . . . ... . 

;.' .. : ... >:.,"'.-.:.=>: . : ... · =.-=.,.:-'="' :_'::. ". "":"".,:. :: "· " " . ·.. ... ....... ". . ...... . 
. .. · .' . . .. ·. . .· .·.. . .:· ·: ·.. . : .. , · ...... :·.. . .. •' 

• ; ~~TL7nah,)~''.;····· .... , ...••.... >•\>,·P185of;~7······:\ .•..•.•... ·.··••· .•.. <; :.:.· ·. : .. :···· ,.:.: . 
• · '~. • . .• ... .: . •· •. . : •.. . • ·• • . • . . . . . • ! • ··. ·: .. :. : : • . • : ... •· .: .: .. . . .· • • . .. '• . : ., 

:·.··. ..'.'. :'.~".-.: .. :":.~;·. .. . . :. ... : . . ·. . . . ~.· . . .:·· . ·.· .............. ·· .. : .. ~ ::. ·;·.·. :.·-. .. . 
:· • • :. • •' • • "' ::·. ' ; . • • . • • • .. " • ' ., • •, •• ;: .. • • • • • ~ :•" "• 'I • • '. •• • \ • •• • •• • • • : :,:.,' ,..: :· • .• t • ·'." • ,' • 

... : -: .. . . . . . . . '. . ; . ·•. . ·. . . ·: ..... . . . . . . . . . . . .. ·... . : : . . . '.·.. .. ... ' .. 
.. . . .. . . . . . .... -~ . ·:. : .. ;. . . .·. : . . .. : .. : ....... : ··.~ .. .. 

. ·. .. • • . . • • . .. . '! ..... :: :-.· .. .. ·_ ...... ~ : . .• . . . . . '. 
··.·;. . 
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·.·Client Spectra Tee~ .. '· 

~ .. : . : 
. . . ~c Associatio".' ~~m·mary · 

Quality Control Results· 

. Job Number: 680-11658-1. · 
· . Sdg Number: . SAOC02 

·Lab -Sampie ID Client sample ID · Cllent Matrix· Method Prep Bat.ch 

. . . . )14etals ...::.._:_.~~~~~·-. __________ ..:. __ -:--·---·--:-: •. ,-·---·-----· .:.....,:.: ____ . ..,... _ __:_. ..----~-----· 
· . ·. · Analysls Batch:680-32369 ,' . . . . , . : · . . .. . . 

. . . ·:. ·LCS680-S11'~9117-A :-- : .. Lab Control Spike.·· · .. Solid" : ·. :· 60108. 680-31189 
. MB 680-31~89/16-A . Mettlod Blank ·· . Solid . · · · . · 60108 680-31189· · 

.·.< 680-11658-1.··.· : .' · ·.· BSLM000101·· · .·. ·Solid. '.60108 ·. 680-31189 , 
· ..... ··: .6B0-11658-1MS ·. · . . ~ Matrb<Spike ·Solid· .. ·so10B · ... 680-3118~ ·. 

. . 680-11658-1MSD .. · . . Matrix Spike Duplicate· ·· · : Solid . . 60108 . ·. . 68C).;.31189 . . . · .. ·. · .. 
· · - . ·.680-11658-2 .· :··. 

0

BSLM000201 · . ·. .· . Solid · 60108. · · · 680-31189 
.. · .· .. · :··680-11658-3".-.' ',.;··:. ·.·.· .. _.BSLMOOQ90t.·· ... · · .... · ..... ,: ... Solid.·::: . 60108 .,_· . ~80-31189 

··· .. ::-.·.:_,·.·sso-11s5a;.4 .... 0...< .. :::':· .. ;··054M000102 ·· .... : ... . ·.·,_· .. -: . .-·::.·-solid_ .. _'."·:· ": ... · .. 60108 .··. ·5~11se 
. ·· ... · 680-11658-5.:·· · : · .. ·.-.·· .556M000702 · : .· .: . ·: : . . ·· .. -: . · .. Solid · .. · ·. · .. 60108 ·· ·:.: ·:· · .. ~SCJ-31189 
· : : , · · 680-11658-6 ·.· ."' .. ·· · ·· 556M000502 . · .: . . . · :· . ·.· . · Solid : . · · ·. 60108 . · · . ·. . · 680-S1189 

I
'·. ··:.:: · ... ·. ·ea0-116s8~1: . ,>_. · · .·. '. 8SLMOOQ401 · ·.. - :: . ·. ..".solid ... ·. ·. .eo100 :··. ··: ·. · .. ·680-31189: .. · 

I :;~··: .-::~.~=~·.:: .-·~_·.· ..... ·._,:=~~~~~·· ..... ·" .. ·:. ~~:: .·." :g~g:: :> .·· .... ·:.::~~~= :· 
II , ·." >: ··680-11658-~0 .. ·': ···.: ._ ·.' BSlM000801 ; : · ..... -:-' · Solid .· · 60108 .. · ·. · · :_' : · 680-S1189 . 
. .": · .·~: .... -': 680-11658-11. .·, ... · .· · . · BSLM000501 . . . ·. ·.Solid . : .. 60108· :- · ·. 680-311~9: '. 
i: .·•::;:-.. :saa-11658-12: ·· .. :- ·. ··asLM00010~.::, : Solid. '."_": · .. 60100': · 68CJ-31189... .· 

· . · ." · .. .: · 680-1165~13. :--· .· .: · ::' BSLM00060F · . . · ·. : . . ··Solid : ... 6010B · . . ·. . 680-31189-"··. . . . . . 

•
. : -"'.. >: :680-1°165~14. >·": ;." ::· · _::,-,· NOiM000402· :-:-:'.· · :· . · · ... : .; : . Soiid . · .. · . 60108 . · ".; _680-S1t89 ·.· .. · . 
. "· ... :.680-11658-15 · . . ··;: · .. 009M000402 ·· -_.: . · Solid .. ·. :. ·60108 :-· . .,. · ·68()..31189. · 

... ·.· .... · .. . ··.· · .. ·•· .. ·· .. . .. : . .. .. . . .. :: . . . . . . : .. : . ·:. ·.: _; 

, . . . .. . Analysis eatch:ss0-31$10 ... ~ : · : ·.. , . . . . ... ,. .. . . . . · · , . :. . 
.. ··. -.·'~<.':;·.LCS6S0.,.31625124-A-.·· · .. LabControlSpik•·"·: .. '.· .. ·,,·: .. ·: .. :solid'··"···. :7471A.:." :···"680-31625· ...... 
"," . .. -~. · ·. ·: MB 680-S1625/23-A .. ·, Y · · ". · Method Blank· ·.. . : · · ; · · : .. ·., .. ' ·Solid". . · 7471A · ·· 1 680-31625· ·. . 
··.: · .... : .. :···.680-11658-1-.·: .. ,···· .... .:-. BsLM000101·· .·· . " . " · ... Solid .... ..-. ·· 7471A 680-31625" .· . : .... 

. . . :.;: .. :: "680-11658-2'. .. · ... _, ;.". ·.~ .. 8SLM000201 ::. ": : .. · · .. ' ·solid ·.: ·_.· . 7471A · .. '.: .: · · .. '· ·_-680-31625 : \ " ..... 
.. · .... _.·:: ... :·680-11658-3"> ........... :BSLM000901->" ... ..... -r: .. SOiid". 7471A .. · . : . . 680-31625 .-· 
....... ··· ... ·· 680-11658-4 -'.: .. ·: ._· ,: 054Mooo1·02.·. · ',.. ,·solid 7471A ·... ·. 680-31625 
: ..... ·: ·:. 680-11658-5· ,,._ · .. ··.-.. 556M000702 ." . · .. Solid. ".. :. · 7471A. ' 680-31625. : 
.·· ·. · · ·._. :· · · 680-11658-6 -~.,· .. · ... · .·. · 556MOOOS02 ·. ":· .. · : · ·solid :· 7471A. · .. ,. · . 680-3162~ . 
. '· .·: .. · ... 680-11658-7-. ·. · :'· · . . _: ·,eSLMbo0401· : .. _. :.~ ... ·.-. ··.· .. Solid:.·. '>. 7471A .·· · ... · · · ·6SO-S1625·: ... · .. · .' .. · ... 
._. ·, .. 680-1165M,"..' ·:.-... :· .. ·. · ·. BSLM000301 ·." ·. ·.'. . SOiid'" : . : .7471A: .: ·· . 68()..31625 .- .. ·. · 

:= .. ;._: : ....... --~::::g:~~=:~6·<· · ... ' : ·:.:_. ~-: :~~=~ ..... : . .: . <• .·. .. '.·,. :~:: .. ·. ·:·: .. ~:~~~ ....... : . ··.· ·.· :' ==~~= .. "·"' .· .. ·.::... " .. : .-
\ . : .. ·:,_:. ,-.:' 680-11658-11 ·:,:. _. .·.· . >· BSUll000501. ::. -.: · ·' .. · · . " . . ... ~ So6d . :. . . 7471A:. :· .. ·. 680-31625 .... :":- . , .. 

.. _. .. '"· '680-fr'S5~12: ... · : ', .: .. ·. . BSLM000701" ::· : . ·: . · :· . :. : :. · ... Solid ·: ... , . 7471A. · .. ·. . · .. ·. ·· .. 680-31625 . .... .· 
· . . .: ::, ·. 680-11658-13 :. :· .. .-:· ·_. : :: BSLM000601. ·.__... . Solid .. · .. · · 7471A ·· "· · · 680-31625. · .· .... . .. 

· 680-11658-14·. ·_"· .... N01M000402 ·: . . ..:_. · .. .... · SoUd . .. :·.. ·· . 7471A ·. ·, · 680-31625 . " ;· 
. ·;: . : ,aao-1,165S.:1s·. :· ,_· . ·.·. " .: ooelilloo0402 .. -. .. : . · · solid ·:· ... ·: · 141~A. . · :esQ-31625-. : .... 

. ··:· ,. 
'·· · ... ·. 

· .... · ': 
·;. .. · 

. . 
·· .. 

· ... 
... . ... 

· .. . . ·: . . . 

'• . . · · ... 
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·.·Client Spectra -_rech 

·· .. • 

. . :: ··; QC Association Summary·· :_ .; 
• • ' • • I • • • 
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' .. Lab Sampli ID Client Sample ID· ·. Client Matrix 

Quality Control Results 

Method 

Job Number: 680-11658·1 
Sdg Number: SAOC02. · 

Prep Batch 

. . · .. General Chemlstrf ·. : · . . 
··: ·.A;;;i).s1;· Batch:&so:311sa ._~--:-:"--:-·~··-··--··---~·--· ·· --·--·-· ----· -~- -

,._ .. 580-11658-1 . . ·.· BSLM000101 · .. ,_.. 

-~--· ...... - .... """" ________ _ 
: . : 680-11658-2 . : .. · . BSLM000201 

. Solid 160.3 . 
·. Solid · · ... 160.3 . 

: .. :· ." 580-11658-3.· · .. · BSLM000901 
. >. · . : 6B0:.11658-4 ·. · . : . .. ·.::- 054Mooo102 

Solid .. · 160.3•" 
. Solid . -160.3: 

580-11658-5. ·: · 556M000702 Solid -160.3 
· . :' . . SB0-11658-6 · · · .": . · · . ·· 556M000502 ' 

.. · :'. :-·. :Sao-116~~7 : . · ... :. ·.. ·. ···:". :BSLM000401 . : ·.-· ;·" . 
. Solid : .. .. 160,3 .. 
..solid· .. : .. · ·.160.3. 

.. ·• .:_' ·-":· ... : eso-11658-8·· .. · .. : .. ·· :· ·. ·: . BSLM000301· .. :. -: · · .. :. . · ·. -: , : Solid°""> .. : .. · : ~60.3 ·.·· .·. 

· ···: ... · .. · .sa0-11·658-s. · . :. ·.·.· s$lM001001 · . · · . · ... · . : 
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· Method Blank :. Batch:. 680-32028 · · : .. · · .· 
. . ~- . .. : . . 

·' ;. . 

Method: 8270C 
Preparation: 35508 · · 
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.. Prep Batch: 680-32028 . . . . 
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Lab File ID: t1750.d 

Dilution:· : · 1.0 · . · .. ·•·.·Initial WeighWolume: 30.00 g 
· ·.·; · Fi.nalWeighWolume: 1.0 mL 

_Injection Volume: 
·'Date Analyzed: 01f04/2006 ·1102 

.Date Prepared: 1212312005 0815 · 

. ·:' '.· -_ · Ana!Yte 
.l. Result Qual MDL 

. · ·•: ... · . : Phenol . . . . . --: .. . . . _ .. ... . . · . . . · · . · . . 330 _ . . U . 30 . 
· . · · · · ·' Bis(2-chloroethyl)ether .. : ·: · · :. . ' .. '· .. ·: · . . . . · ''.330 · ... :: U 28 

·. . . . · . 2-Chlorophenol · · · . · ·. · · .. · . . . ·. ·: · · . . 330 . . · ... ·:· .. ·. · ... UU .· . . . · · · · · . · 27 · 
. · . . . . 1,3-Dichlorobenzene : · · · · ..._ · . .. . : . . . · . · 330 . . 26 
· .. · · · . 1 ;4-Dichloi-obenzene ·. · · : · ·':"- . : . · · . : 330 · U · - · · :. · : 22 

.·. · 1 .. 2-Dichlorobenzene ··~·· ·;: . ; · · · : _ · . 330 ·· :. ·.: ... u · · · ·.·· 23 
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· · ·., Hexactilorobutadiene · - · ':.· ,.' · ,. ._ · · · · ... : : 330 ·· · · · ·. · _ U 20 

. · ' .. · ·: .· 4-Chloro-3-methylphenol : . · : :·: .:· . .. ·- ::-::. . · 330 .· ·. ·· .;._.u '. . . · ·34 
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· :.··.:3&4.Methylphenol_.. · :. ..... . · ". · .·. 330: ..... ·. · : . ." U .: ." 29 
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: " cnent M_atrix: . Solid:. ,_.. . · · . :_-Prep Batch: 680...32028. · · · " lab File ID: . t1750.d 
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.. ": DateAnalyzei:f: 01/04/2006 1102... . . : · FlnalWeighWolume~ 1,0 ml 

· · .· Date Prepared: 1212312005' 0815 . . Injection-Volume: . . . . . . . . . 

.· .. 

· "Arlalyte · · :. 
. ' . . . 

MDL · Result· · Qual 

·. N-Nitrosodiphenylamine . : 330 · · : "· : . U . 23 
· , . : : .4-Bromophenyl.phenyl ~tier . · :· . . · · .·. · .. ". ·. _:_3

330
30_ . ·.···,.' . ;.... . . U . · · · · . 31 

· ~ . · Hexachlorobenzene .· · · · . · O · . 26 · 
· · : . ·. '·. _.· .: ·. Pentact)lorophenol -.. · . " : . ~=· · · • · . ( . . 1700- · . ·: . ·, · · · u· · . '. .'. 83 · 

· · Phenanthrene . . .. . .. . .. .... " · 330 ·u 29· · 
.. · .· .' · · .. ,Anthraeene · · · · · · . .. . ... · · . " 330 · ·· : : _::·: U · ~ 

.:·.· · · 01-n-butylphthalate. -.: .-.. " · , . . .·. 330 . ·u" .. 28 . 

"·< _:. '.:' ~~!~~~·.. . . · .. ·. .·. . .. ' .. ·..... . "~ ...... "··:_· >-_ . ~:· .. ·,. :·: .... ;' "·--~ ·. . . . . . " . :-. ~-
·" Botylbenzylphttlalate·: : . .-; . . · ·· •.. · .· "· ".330 .. ··:"·: · .. U· 27 

1 .. . . ·.. .- 3,31-0ichlor0benzidine · · · ... " · ·" · · ,,- . . · · .. -. ·. " :. 660 ·. . . : _. . : u .. . 30 · 

• 

:· :,_" ·· Benzofa]anthracene · ·. ·.. · · .:. . · .. : · ··.- '330 · · .... · ·. · · ·, ... U ····.. 31 
.. ">::·. Bis(2-ethylh~Xyr)_ph~al~ ..... : .'. · · .... :. .' .. · . 330. ·.::: .: ·': . u.· · · · 38 
. , . Chrysene. . , , .· . . 330. . . . . l! . . ..· _25 

·. · . .": ·:· . · "· Di-n-octyl phthalate : <. ., . . · · ·: ._ . . . . 330 .· · ·• · ,-: : u .· " . . s.1 · 
~ · ··. > .. : ·· ... ·eenzo[b]fluoranthe~e · ... : . ." .: ... ·· · .... . : .. ·:. -~30 ·. ·. : __ .' : .. · ·. ··U .... r 26 
· :. ·.: ·· · ... ·. :.Benzo[k]fluoranthene.· . .."· :. " · .:· ·< ...... · ._.330 · ~·u·' :: · 36. 
:.: . · :: .... ·: .. eenzo[a]pyrene·:· ·. . . · .. · ._ ,.330 u. · · :·19 · 
: · "-.' .: :: ·: lnderio[1,2,3-cd]pyrene . · .. '· ·, :.'. ·· · : 330 . U · . · 26 :. 

;·:: "· Dibenz(a,h)anthracene " ' ·· .. " · ·.. ·330 · .· ·· .... : · ·:. ·: U ... · 24 
Benzofg,h,iJperyl~ne "· · · . . . . ·330 :_ : . : · l,J 23 · 
·C&rbazole : · . · . . · 330 · · . · . · U · 28 

... bis(clllorois0propyl) e~her. . .. . . · .: _: 330 · · .. 't.1 · · '..- 35 . 
,'•.: .· ... · ... :::.. . .. ·' . . . .. · . . · .. ·, •' 

,· ~ .. . 
.. : . . 

RL 

330 
33<> 

·330 .. 
. 1700 
"330: 

330 
..330 
.. 330 
.. 330 
'·330 
660 ... 
330 
330 
330-.. 

.. ·. 330 
... ·330" 

. 330· 
: ·.330 -': 

330 
330·. 
330 
330 .· 
330 

. ··· ... ':·:-.·surrogate .· ·. · :· · .. ·, ... ·. ____ %_R_ec_"_" ~-..--------Acce .......... p_tan....,..ce_L_im.,.;._its ______ _ 
::: .... _ _.·· .. ·.·'Phenol-dS .·,_.·:. · ·· 66 .· .-38-102 

· ... · .'·.2-Fluorophenol· .· · ._.· "· · .. -, ·. :·,:-ffl·'. .. .. ... _., .... _·'36-101 
·. · .. · · · ·· 2,4,6-Tribromophenol " _, . · ·. · ·, _-· . : : · : ·68_.:··.. ·" ·.·· ·· .-: .": 27-124. 
"· · .. ·.- Nitrobenzene-d5 · · · · · · · · · · · · ·. :: '. · 65 ·' · .<. 33 - 94 · 
: ·:: : :- "" . · . -~-Fluorpblphenyl · .:_. ·.. " : · '.. . . . " .. · .. · " 68 '. .. ·._ ·: · . " 38 - 104 

· . : ·. : ·TerphenyJ-ct14: · · : · · · · · : ·.. ..79 .. :·. ·. ··:.. · . · 40 -12~ 
. .. . . ·.· . . . . .. . . . . . .... 

. . ··· . 

··:: .· · ..... : . . ·. ~ . .. · . . ···: . . · ·.·. 
. . : .. -: 
.. ·: .:·.·· 

·. · .. ·. : :· · ...... · .. ~-. 

. . . . 
....... · .... : •. ,-i •· 

....... 
. .... · ... . .: •,' . .... 

·.·::·.·· 
y ':· •·. . . . . . · .. · . 

. . . .· : :,: .. :. ·. ·~\ ..... : .-; · .. ·•· ·' · ... ~ .·. . . ·.:. : . . . . .: ... 
··... . . : . 

. .-: ... ~- . .... . . ·... . . ' .. . . . . . . .. .~ .. : ... . . . . ·:·.. . :. . . . ...... · . .. ... :,, ' . : . ·: .. ·... . : . . · :': ,••' : . . ·: .. . ·.,. ·. ·:· .' .. 
• • • • • ·, 1. • • : : ·: .. :. • ~ • ·:·. '· ~. ; • • • • • • • • .. • • , • 

·'~ ... ,' . .' . . ·~ ..... ":· . . ·:. . ; .. . . . . .. . . . . . ~ :. .· . . :· . "• :~· . 

9:;:··cmudo ... ~•~+-.:-+h~ing'~.~·~..:.,;.;.j;~.~·· .. ···.·. ·•· ·. 
;" · ··.· .~:nsavannah · ...... ,._ .. . ,:·. ·. ·:.-.."·' · -:· .. "-.. ·:Page 91-.of.10! ·.-.. '· · ... -·· ·· 

'' '• •' ·: • • " t '.:.~·'. '• •' ·:~· :::~.' : : ', ".: • :, ·~· :···.' : . .......... : > .. · .... :•.·:"•I .. , .. :''.''.', 

. ·,.. .. ~ ~_ ... " .,:._· '":.~ ; · .. ·\· ... ; ·.. ~ :·.· ...... :.·. ·:. :.-- ,· : . . ,• ... : . ·.. · .. . "=·· ....... " .. ... " 
. . . l'. .• . . . ... . . " : ... •·· .... ·.· ..•.. 
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l' -#iii .. 
· ··MitiifiU STL®.·· 

·.·. 

· Quality Control Results 

Client·· Spectra Tech·: 'Job Number: 680-11658-1 
· . Sdg Number: SAOC02 · 

. . . 
1-aboratory Control Sample ,; Batch: 680 .. 320~8 ... : Method: 8270C . 

Prepara~on: 35508 . 

: .. :[ab Sample ID:· LCS 680-:32028117-A 
: Client Matrix: ·. Solid 

· : . Analysis ·eatch:· 68o.:32923 . 
·. Prep Batch:. 680-32028. 

·· 1nstrumenf ID: ·G6JMs SemiVolatiles - r ·· . ·. ... . . 

. ·. .Dilution: . . ' 1.0 · . 

:· .. · .·Date Analyzed: 01ro4r.?ooe, 1750 

··· .. ·o.ate Prepared: 1m312oos 0815 
. . · .. 

· ·. . . : · Units: ug/Kg · .. 
· : ., 1.ab File. ID: t1766.d . : . 

. . . · ·. Initial WeigJl.Wolume: 30:00 · g 
Final WelghWolume: 1.0 inl · · 

· · lnje~ion yolul'\'1e: ·: . 

. . . . ·Ana1yt8· . Spike Amount .· Resutt % Rec. Umit . · · ·.Qual · 

: · .. ...- ... ··.Phenol · · :: ·. 3330 ·· .· 2200. · 66 ... · ·. -34_-·gs_:. · 
. : .. ·,.·.: .. Bi~2.:.cti1oroethyl)ethef.:.·;.·· ·· .. 3330··.' :·.:. ··2100 .... -'.·63·· .. · · .. 30-98 ... 

· <···. ·._.; ~:f~f:i~~=~~ne .. :.· .. · .... · ...... ._. ....... ··, :;g .. : .. : ... :_·:: ..... ' :·.;~cg·· .. · .... : ::·~· :~ · .·· .: :::· · .. ::·:· .·· .. 
. : ·-· . 1,4-Dich!Qrol:!enzene. .. . . .3330.... : 2000 · 59 . .. ·.: ·:.:/.

3
32
5

:90
93 

... ·•·. ·. . ... 
· ·. ' : 1,2-0ichlorobenzene ·: · .. : : . . . · .' .. · · · : . 3330 2100 ... · · 62 
· · ·: .... 2-Methylphenol : · ..... ._ ... : .. . :~' · 3330 .· ·2300 " .. · /· 69 · · · · 38-107: " · · 

.. · · N-Nitrosodi-n-prcipylamlrie ·: .. . · · . · · 3330 2300 '. · " 69 " ·· : '· · : . 24 - 108 '. · ~ . . '. -. 
· : ... " ..... Hexac:hioroethane: : .. : ." . " · · · · · . :.· 3330 .. " > 1700 · · · 51' .. · " · 31 - 88 . " '·" 

·. · "·"""' · NitrobMzene" . :: ' . 3330 .. . · · 2200 67 . 33 -106 , .. 
· lsophorohe .. · : ... · .. · : ·.' .. <·"·'., .:.. <3330 . · ·: ... 2400 .. ::"72 :· .:37.106 

.• ·:2-Nitrophe001 .. · .'.: .. ~ "· · .. . . · ·3330: ..... :'. . 2300' .• · .. ·.'.· 68· : .-. ·' 38-104. ·• 
·:"'. .. ·:. 2,4-Drmethylphenol · ">.": .. : .. . ·. 3330 "=".;." "" 2400.: · · 73·: . . "40-112 "- "· .. 

·• · .:. :· ," ·Bis(2-Chloroethoxy)methane ·~ · .. · "· · <-. 3330 "· .. : : . 2400.. · . · ; :< 72 :. · :.: <. 38 -106 .' . · . " 
· • .. : ... ·2,4-Dichlorophenol · · . . "' .. '. 3330' ·,': ··: ... :. 2400: · · .. ,_. · '..: 73· . . :-..: .. · ., ... 43·~ 108 ... 

. . . .. .,· ... 1,2.+Trichlordbenzene : ·.. · :. · 3330 ·: : .. '.· '. 2200 .. ' .. .. 67 ... . ·..... : ... · 36 - 98 

I 
.. · . . > :._ Naphth~lene . " · .: : • .. , ... : '3330 . ._ · . ... · 2200 : · : .· · 67 : . . . ".: ·: · 34 - 97 . . .. . .. 
· . : ... · :4-ChloroanHine .. · ... ' •. .. ..'.'3330.: .. :.· .' .. 1soo .. ·.. ,55.· ""7"'.103· "' ... 

1 : · , ; • .. , '.. Hexac:hlorobutadiene , . " · · ·:. . . . . · 3330.· . · · : · 2600 77. :-.. . · ~ .42 - 105 .. · · : · · .. · · 
" ·- ·4-Chloro-3-methylphenol ' :· :: .: " .,._ 3330 ... · ... 2100 ·81 :. , · 39-113 · ·. ,. 

: · 2-Methytnaptithalene . · · . " 3330 ·:·. · · : " 2400 ·" : · 72 · · 39 -104 

· .. : ..... 

. . ·:: .. 

.. ... 

. ...... . 

:·':. ··'i-1exachlor0cyclopentadiene<·.. . .3330'.·- : . .'. ·520 16 · . : .. ·: 20.-109. . • 
>'2;4,6-TrichloropJ:ienol · ·: · .'.· ·:. 3330· ·. : .. 2500 .·' '· 75... ...'. ""44-113 ""· .. ., . ·· 

· .. .. . 2,4,5-Tric:hlorophenoJ.; '.'" ,, ·,. ~.: · .. ·:· :-.,·:. 3330 ... · ,· ..... ··. ·2600 . , ·. "'.75 . .... ".:. · . · .46-116 ·.:. · ·" ·. , . . . · 
• · · .. 2-Chloronaphthalene: · ::.:.. · · · · · ·· .:.· · 3330 . · · : . 2300 '·. "· : : · 69 . . · · 41 -110 . · ' · : · .. " "· · · 

·; · · ·2-Nttroa111Hne .. ·· ..... :. · ::'. "·"' 3330· ·2100" · .: ·so."··· · .... 38-124"· .· .. 
. ":" ... · Diineth)'tphthalate". .. ; · ":::: ... ': : " .. ·.," · 3330 · ·· . · ~600 .... <. : ..... 77 ·. .-": ;, 43-114 · . , .. · , 
." :: . ' ' ... Acenapnthylene . ".'."·;.. . · .. , : ...... ' · 3330 ."'.· " · '.2500 0 ·: .: "75. :·: :· " 41 -112 '" > "" 

·" .. : . .' 3-Nitroaniline :.: · · · ·· · .. ·:", .3330 ' · . 2400. · · · ·71 · 19-1°18 · ... .. · · 
. . ·. ~·.· ·ACenaplith.!ne ... . . . . · · ·. : .·. 3330 .· · : ·· .. ·.·. · .. · 2400 .. ·; .. :. ..· 72 · ... ~ -108_ ·: · · 
·:: · .:.,"2,4-Dinitrophenol ·· · . 3330 ·· .· : <·· ·1200: .,:, 37 : .· 1-131: : · ·:.' '-· J : '. · 
· " .. · ·.; ~Nitrophenot' " .. ·· · ·· · ".· '·3330 · '. · .. ". . 2800 · : . · · .·83 · · "21 -132 

.. . .. ' . ·Dibenzofuran·.. . .. , : . ...".' · . '> 333Q · . · .· :· "2500 . : .. 74 .. · . . 44-108 , .. 
. <.. .. : : ... 2,4-0lnitr0tol1.1ene . .. · .3330 · '. . . · 2700 .. · . · . 81 " . . . . 32 - 128 . 

. . ·: .. ·. 2,Winitrotoluene . · .. · · ...... ' '· ·3330 . . " · 2500·'. .. · .'. '79· ... ··' · · ~ '.38-128 "· 
... ·· ':. '.:: 3&4Methylphenol '." ... ·. . ........ .,">3330 . · .. · ·:. 2300 . · ... ·69 · ... · .. :··","37-106.·'-· . 
.\:' ·· . "· ·:· .. ::. ·orethyl phthatate · · ·' ·: · · ""· · .. · .... · .. :· . ·: 3330" : ·: '.:. '. :· · 2600 ·". 79 ... , ,- · 41 -118: ·: ; ._:· 
'" ; " · . · 4-Chlorophenyl phenyl.ethe.r . '. . .' ". · · 3330 :, .. " :. · 2600 · . · 77. · .. · ·: · : .... 42 -11.1'....,.. .' " . · · · '. 

:;,.:· .. ':',.,.. ":~·:.·'.·:~~C::11;ri~·" .. "· =.:::.·: .:·,.· ..... : ... : .... : .. /:::~ i .. ;::::g : .. ·::·:".'>· .. <'.:·:.: ~:~.·"·'.·<. '.":·: :: ~ : · ...... "p·;· ·.<··. ~t ~~~ ; .. ·>.· .· .··:··".;-·· .. :' .·:'.· .. 
: : , .. , · · ·· ' · '. 4,6-Dinitro·2~ethylphenol . · · '. 3330· · · · ... 2200 ... · 65 .. '.,. · .: " .11 ".' 142 " .. · .. · : . · :< .. , . 
· N-Nitrosodiptienylamine · , '. '.: ... " · .' .. ·.: · 3330 ' ': .. ·, ". · · 2600 · . ". '. '76 .: :..<.,:: ·'. : ~16 -.1.,3 '. .. ". . ":.: ",. · . . .. 

~ ..... ·· .. :~:,;~;m-J::~rt::~~ti~:::7.;·_· ..... '.! .. •/•. ~: •.~.· .. :··••••.•·•.·•· .•...••. ·.•·.·· .. : • ..•....•.•. _ ... 
" ·," : ., . . " " .. : : ".; .. ,. .. / "·' :, '/;:... ' ..... ..-:· '.· . . . ;:".';::· ... :· :· > .. , .......... :' . ., . " :'. .... :·:. . : :.>: .. :. '· 
... · ··\.~·.·< .. ::·'.... · .. .. : . . .··~.=··. . ··=: .·_:~·: .. ~·:· ·:·:-:.::._·-:.. '• ·::~ .. ·_: .>::·'.···.·· ... ~ \:" :..:._:·.": .. ··:·::-.: :_·\: .. ~ .. : ..... =_·::1·:. 

. .... . .. ·. " . ~·.. . . - :.. . ' : ;·., ·:: ·:· ·'. . . . ' . .. ·. . : . ::_;; := . : . . :·. :. -: -: ·::. . " ·:- ..... . . . .~ :· . 
: .. . . .·.· .. ·.·. ..: ·• '• ·.-. •:· · .. :. ··~:··:._ .... -. _.·· ·.· ...... ·' ·\·.": .... ·. . . ···. ·:.:: : ....... ·- .. :.:,: ~~· . . . . .. ; .. · .. :··· .. ·· .. 

.. . . ··~ ..: .. . . ··. ·. . ... ·. .,, 1: .· • . . ···· .... : :. ":.· '. .~::~.: .. ~ .. "':·:·· ~ .... · .. ·:.: ... \ .:· .. ·.'.:: 



Quality Control Results 

· Client: SpeCtra Tech Job Number: 680-11658-1 · 
Sdg Number: .SAQC02 

. · · · .. · ·· · ·. Laboratory Control Sample - Batch: -680-32028 · . ·. 
.. ·.· Method: 8270C 

Preparation: 35~08 

.. : .. :.· ·.lab Sample. ID: .LCS 680-32028/17-A .. ..:: . ·. 
· CUent Matrix: . Solid · 

· · < Dilution:· , 1.0 : 

Analysis Batch:· ·sso~2923 .:. , : . 
Prep Batch: SS0-32028 .· . : . 

lnstru!')'19nt ID: GC/MS SemiVolatiles - T .. 
Lab.File ID: · t1766.d.: . 

· ... · Units: ug/Kg . . fnitlal WeighWolume: 30.00 g :. 
·.·. · ·oateAnalyzed: Q1/0412006 1750 . 

. .. . . ·.:. : ·,Date Pre~ared:. 12123/2005 081~ = •• 

· · . · FinalWeighWolumei:· .1.0,. ml ·· 
. · :. Injection Volume: 

- · ·: · · Analyte · . · · Spike Amount Result . . . % Rec. Umit Qual· 

. , · .... · +.Bromophenyl phenyl ether · .. · .·:, . . 3330 ·: . . . · 2300 · · · 68 ·.:· . 38 - 106 
.:·: · · .: .. :· Hexachlorobenzene . · · ·: ..... . :· ·.·. : . · :. · 3330 · ·.. · .. 2600 ·.. ·: . 79 . . · .. · . · 46-115 

• .1 ·: ... ~:·._.; •• ~ ·.PontachlorophenoJ · _ _..-..... 1• • •• •• • • ·- :: •• • ._ ... 3330 · · - _:- .. : _.: :2200 · · · · · · · 66 ·- · · · · ··. :_ ;::·27 -116 

· •· · . : Pllenanthrene.· · . . : ... ··.: · 3330 ' .:..: ... ·.··:.: .. 2
2
60
600

0·:·. ·.··.<.·.· -.. . ·nn .··,: · · ·' . . 
4
4
6
7-_ 11.1

1
4
5

··· .. 
. · · . ·. < ··: "Anthraoene .· '. · · _..: · :: ·. · ~ >. 3330 
. , <. _:;;:. · ·· Dl-n~butyl"phthi.iate . , · ·· . ·. . . 3330 · . 2.700 .. ."'- :.". ·. ·. 82 . : .35 _ 93 ·. · 

I. : · . ...: · ·:· Flu.oranthene .. · . ·. . . .. : .. ·. · ,. · . ·3330 · · · ·. 2800 ·. · · S4 :. .. 1 · . •. · 41 -124 
.. ·-. · Pyrene : . . · · · .. ·" · ·. ·-. ·3330. < ·.-· '.:·'".2700 --_·.- _-. 81: ·_ ·'-.. _· .36-128 
l · .. ·. ·. Butyl beni)rr phthalate · · ... 3330 · · .. · .2900 .. 68 · ··. ·: . 43 - 127 
· · · · · ' .. · 3,3'-Dichlorobenzidlne · · · · · 3330 · .. ·.: . · ·· · 2500 ' ' 76 · . · · 1 - 118 · 

·. .' :- . ·. Benzo[a]anthrao9ne . · · .. · :: · :· 3330 .. · :· :-. · · 2700 · ·aa· =. • · · ·· ~- '. 46 - 116 · - " · · .. 
.. ." · · .. · · Bis(2-ethylf'!exyl) phtha!ate . ·. · . · . · '.:. . 3330. · ... ·. · 2800 . ,. . .. 85 · · . · · · · . · 25-134.· . 

• 

··.· .··. Chrysene · .. · ·· . ·. · · · ·.·· .. · ·.- ·. 3330 :.- . · .·· :~oo _ .·· 79 ... · 46-118 
. · ... ·. .01-n-Octyl phtbalate · . : . · · _>. : ... · 3330 .: · : .. . . · 3100 · ·- · ~ :' : 93 ".- · ·· ·.: · 43 - 129 · .. 

·. · .. '. .. . Benzo[b]fluoranthene , , · . , ..•.. · 3330 · . .· . . 2600 . · · 
7
1
6
s ..... \ · · ... ·.. · ..... : ·: .. ·

35
35 _- 1

12
22
4 

· · .. ·· · ' 
. · ·. :. ·Benzo[k]fluoranthene . · .. : · · · ·. . . 3330 · .. . : .· : · 2600 · ·· ·· .. 

. · .··:· · : ··aenzo[a]pyrene · - · ·., · ·. : · .. · · ·. ·. 3330 · · · . · · ·. 2700 . : .: · ao.:·· · .. :: :. : .· 37 -120 . ··:· ·· · ·· ... · . 
. :.··. ···1rideno[1,2,3-c:d]pyrene··. ·. · .. ·. · ·3330 ·.:· .• ··2100<··: ·. 82: ··.36-133· 

··. ·. · .'." :. Dibenz(a,h}anthracene · ·. · :·. : .. 3330 : .·. ··:· .· 2700· .. · ·· 82 · . .._. · ·.· ·41-.124 · .:. : · .. · .. · · 
· · · · · · .: · : Benzo[9,h,i]perylene .. · ·. ' · . · :· · · · · . . 3330 :-- ···: . · 2600 78 · .. 41" - 122 . · · <. :· · 

· Carbazole . · . · · 3330· ·. :.. · <· · · ·.2600 . 79 · 47 - 1 ta· ·· · : 
· .: . . · bis(chloroisoprcipyl) ether· .. : : ·. ·. : · ' . 3330 · 2200. · · 65 · · · 16-116 : ... 

.· ·: - . . .. .: .. 

. . . . :.'._..,.Surrogate:· .. · .. :-:: .. ·· ·. . ·.~Rec· · · ... · . .-A~tanee.Umits. 
...... . :, Phenol-d5• .. 57. . . ·· · ... 38·-102. . 

: 2·Fluor6phenor ·, ·· · ·' · : ·:: :65 · 36·101 .·· : 
. . .· 2,4,6-:T~romophenor·.-: ·· · , . .- :as . ." .' 27-124 · · 

~=··· .... ··.·:.:·."Nitr0benze~e-d5'. ... -:.· · .. · ---.- .... :·68. - . -· 33-94.· 
. , . : ·:. · ' · 2-Fluorobip.henyl . ·· ·. · · · · .69 . . · ·· · .. ,. . 38 -104 · 

· Terphanyl-df4. ·. · · · · · · · ' 82 · · · · ·· · · 40 • 129 
.· ~. ·-·=· '.• .. . . ·.·. ·:, 

.. · 

\" . . . . 

.. ·. 
:- .. -

. ····: ·· ..... 
•• : •• 1 
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iiDitl§I . ST.L®. 
•.·.Mitj@lMM 

Client: Spectra Tecli. ,· 

: :. · Mabix Spike/ .. 
.·. · · : ·, Matrl~ Spike Duplicate Data Report • Batch::· 680-32028 . . . . . . . ·~ . : . . . 

. · .. 

· ··:: ·· . ·ivls.labs&mpJe.10: 680-11e5s-2.~·:·· ~ · .. · .: : 
· ... · Client Matrix: · · . : Solid · ·. . . : ' · . · · · 

Units: ugll_<g ·· 

. · ":- D!lutlon: 1.0··. ·. 
Date Analyzed: .· 01/04/2006.1815 · 

· · .: : .. D;tte Prepared: · · · ~212312005 oa15· · ... 
·.: .... 

,. : : . 

Quality Control Results 

Job Number: 680-11658-1 
Sdg Number: SAOC02 

Method: 8270C 
:· · Preparation: 355DB· 

· MSD Lab Sample ID: 680-11658-:i 
· crient Matrix: . Solid .. 

.. Dilution: 1.0 · 
. Date Analyzed:. ·01/04/2ooe 1841 
· Date Prepared: 1212312005. 0815.- ~ 

. . . · .. · · · : '.· . : :: . · .·. ,. : . . '· sample . · Ms Spik9. · MSD Spike ·. MS 

..... : · •· .. .-·.:/.· .. >:.·: .. Ari~lyte·.· . : : · .. ·: <:·.- . : · .. :·· Result/QIJal ·Amount ·_. :Amo!Jnt ..... · Result/Qual 
MSD 
Result/Qual : 

·.:_.:Phenol ·. :.· ... ·. · 1200 ···_..1..r ·· ·12500 .·· .. 12500 ,· ... 6300 
· .· .· ;:- · Bis(2-chioroet1:1y1)ether : ' . ::-:.·.- . .. , :1200: . u · 12500 .· 12500· · · .· sooo . 

·.·.· ·. · ... ·.-~··2-Chlorophetiol ·-.:.·: · . .-·1200.· '. .. u~ · .. ·.12soo .· . .-·12500 ·6400 

I
, · · · · f,3~Dichlorobenzene .. ·. · ,·: · ·. ·. .. . ·: · : : ·· · · .. 1200. · u : : .'· 12500 · 12500 · : ... 5000 
. ·· •. '. : .. ·'..: 1,4-Dichlorobenzene · . · ' . : ··1200:., .. U. · .12500 12500. 5100 · 

'.: ... · :. ·: : 1,2-Dichlorobenzene .· .. .-. · : · · ... 1200: ·. U .: ·: .. 12500 12500 .:· .5500. · 
. . .. · :: 2-MethylphenoJ ··· · · · · · -. · ·.. · : · : 1200 · · · U 12500 · 12Q00 ·. ~o · 

, : . ·· N-NitroSodi-n-propylamine ·. > .· . · .· . · ·1200 · ·: u : .. : 12500·. . 12500 .· , :·. 6600 
:: ·: . Hexachloroethane .. ~. · . . ·. r ·: . ·: ·: 1200 :·· · .. · U 12500 . -· 12500 .. :. 3500. 

··:: 'lsophorone · · : · - .. · · :· ... · · · ·.• .. •· 12oo. · · · u 12500 . :· 12500 ... · ~900 

5700 
·.· 5200.·· ·. :· · ·· .. 

5600 . . . 
4300 . 

·4500 
. 4700 
6000 
sooo· 

N . 3400. 
.. 5500. 

.. 6000.: 

N · .... :·. 

• 

. · . · Nittobenzene _-.:. · · · · .. · '. · .. · · ·::· . 1200. ·. ·.:··. U · · 12500 · 12500 . :: . ·. ·5300 · 

·· .. ;_:: · · 2-Nitrophenoi .... ·· · · :· ·.··: : . .. ·.: ·1200.. .: U · · · 12500 · . 12500· · · :. 6200 
· ·· .· .. 2,4-Dimethylphenol ··: . . . . . : . . : 1200 · · · : u · ·: .1256cr ·.; ... 12500 · ·.: · _.7400 · 

. ·: ·ssoo· · .. . ·· ,. ··. · 

. , · " .".".a · Bis(2-chlo~thoxy)'!lethilri~ ·.: :: ... : . : ·.:. , ··· .. 1200 .. '.. · U · ·. 12500. . . : " 12500._ .· ·. -~ . 6800 
· · · . ._ · :: .. 2,4-Dichloroph$no1 · · . · .' ·· , ':; ..... · · · .. 1200 · . · u · ·. · ._ · 12500 · · .. · 12500 · · · · . 1200 · .. ·. 

·.: ·.: · .. 1,2,4-Trichlorobenzerie.. . ·· .. ::. ::>· ... 1200 · · u· 12500 . 12500 .... 6200 
... · · · · . Naphthatene .. ·. ··. · : · · ·. · ' · · .~ · -~ ·. · ·= 1200-. · : · U: · · · 12500 .: 12500 · · 6300 
·.. . . . 4-Chloi:Qaniline · · · · · · · ···· ·. ·· .· 2500 · U . . 12500 · ·. 12500 · .. 6300 

•. .. .< .. · Hexachlorobutadlene : . · · · ' · · · · ·· .. 1200 · ·. U : · : .12500 · 12500 6800 · 
: . ·: · : :·: : .. : .~hloro-3-methylphenol . · · =.: : .1200 · · U . . 12500 · . 12500 . 800C) 
· .. : ·, ·. :· .: :· · 2·Methylnaphthalene · : ·: :. ·: 1200· · ·· u . . ..... 12500 :· · .. · 12500 · . · 6700 
:·, ·. ·: .. ··:.-.. . : ·HexachlorocyclOi:)e~tadiene··.·. · · · :·. · · ·. ·: · ... 1200 ·· .· U ,.· :_ .:12500 · : · :12500 ·· .. : · : .: 1200 · 
· ·· · ·. : 2,4,6-Trichlorophenol · . ·. · ·. ·._ · :. 1200 · · .. · U 12500 : ·. 12500 ·.· ·. : 7600. 
:. ·: ' . · :· 2,4,5°Trlehloroph~nol" ·· · :·. ·: : , .· · · :· · .1200 · . U . 1:?500. ·. . 12500 · ·. 7800 

· · ··. · • ·.·. 2-Chloronaphthalene:·, .·. ·. ·. · · ·.: ·· .1200 · .: U · ·· ·12500· . · .12500 · : .·· · ·asoo· 
~·. : · ·;· :, '2-Nitroaruline : ·. :- · . . .· · · . '· .. : ..-: 6400 ·. ·.· U. :· .. : 12500. · .. : 12500.· · . ·. :8100. 

. ·. ·.·Dimethyl phthalate. .. ·. ··· ., ··;. ·. 1200 . U. ·.. ··; 12500· · 12500. · · · 7600 
· ·:· .. Acel'laj)hthylene· ··· ·. ·· ·· .. ~ ·1200· U .. : . 12500 . 12500 .' 7400 

.. ·· · · · 3-NitrOaniline : .. ·· .. · . ... . . 6400 . . : ·u · · ... : · ~2500 . · ··. 12500 · .. . : · . 7500 
· : ·. ..· Acenaphthene :· . . . : · · · · 1200 · ·: U · : . · . : 12500 1250D ; . · 7100 

·· .. · · · .. 2,4-Dinitrophenol . . .. · .. ··· · .... 6400 . U . ·: 12500 · 12500 6900 
· .·. . : : ·: 4-Nitrophenol .· ·:: ··. '. :·.-. . · ·. 6400 . .u · ·12500 ·· .: · 12500 :. .. '· .5200 

~~.·- ·. : ·:·: .=··.:· Dibenzofuran : ·. · ::_.. . . ·. · :· . . ·: .. 1200· · u .... :. · 12soo· .. · _:12soo. . _7300. 
:: · .. : ",:. : 2,4-Dinitrotoluerie · · : . . . · ·. · · : . ·. ·:· · : 1200 : . u .· · · · 12500 ·. · . 12500 · · 8200 : 
: .. · · · · · .: ·. 2 6-Dinitrotoluene · • · · ·: : ..... : · ·.·. ·. : 1200 ·. · ··- U ·. · '12500 · · · 12500 · ·. : ·:7900 
.':.: · ... . : : ... ··--:.::· 3

1

&4 Methylplienoi. · .... :.: .. ·. < · · · .. :· .· · · · 1200 ·: ··. ···u·: :.:. :·12soo · ·· .. ··12500 ·. ·_; · 6800 · · 
.:· ··~· .. ··. : ·-;-.:.Diethyl phthaJSte: · :.· ·. ·: :· · . .-.. :'.-:::'.: .. :·._- .. · .. ··:1200 . · . u . :·· · 12500 ., ·. . 125QO : .... ..-. 8100 · 
· . · · .. :. · .': .·. 4-Chl~rophenyl poenyJ ether·.·,· .. \·. : ·: · ; · , .. 1200 ~ · : · u · : · .. · 12500 ·. ·: , 12500 . ·· > 7600 ... 

•. { '.==~~~~~~~~~~;.~.;~;~+=,~~m.':'~.•.• ,·····noo · 

6300· .:· . ... · 
6000 : 

·6400 
5400 .. 
5600 
5700. 
5900. 

·.1100 
.. 5900 .· 

. U N ·... 1200 · ' U N . 
. .6700 .. 

7000 
·5900 : .. 
7300· 
&QOO, 
6400· 
6900. 
6300 

. ·~o 
. 7600 

6500 
'7400 
7200 .· 

. ·: ·a100 
7300. 
6600 . 

. 680() 
. . .. . . . . 

,:-·. 

· . .. · .... 

:: :···. 
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Quality Control Results 

Client· Spectr.! Tech •. Job Numbei-: 680-11658·1 
. Sdg Number: SAOC02 

Method: 8270C · 
Preparation: 35508 

. Mabix Spike/ . . . . 
. ;~ ·M~trix Splke.DupUcate Data Report· Bl!ltch: &80~2028 

': · .. 

. . .' ":_ · ·MS lab Sample!'?:. S80-11658-2 ..... _. · · Ur:ilts: ug/Kg . . " MSD ·Lab .Sample ID:· 6S0:.11658-2. · '. 
· .. · : .. · · . Client Matrix: ·Solid · · . . Client Matrix: . Solid . 

. · ": Dilution:.· .. · .'. (o .. . .. Dilution: 1.0 
·,. '. ·" .. .PateAnalyzeq: ·· . 01/04/2006 1815" : 

· Date Prepared: ·. '.· 1212312005 ~15 
.. Date Analyzed: 01/04/2006 .1841 

Date Prepared: · 1212312005 .0815 
.. · 

· ... 

. . Sample . . MS Spike MSD Spike MS 
. . : ..... ' : · · Analyti(. :. . . . . .".. Resull/Qual . . '. Amount · . · Amount : · · · ResultlOual · 

. · ".'.4.,Nitr0aru1irie · · "· · . ·" .... " ...... :8400.·"· u .12500 · · 12500:." · .... 7600" 

MSD 
Resuft/Qual 

.. .. ·. 4,6-Dinifro..2-methyiplienc;r:: .. :-" .. : ....... , :: .:." .6400.· ·::'" u '.· <12500 · · 12500 ..... : .. 7600 
. , N-Nltrosodiphenylamine. · .. · ": ·: ~· ·:: . 1200.. . · u . . 12500 . ..: · 12500 · 7soo 
. . . ·_A-Bromophenylphenyiether· ,.: ·. . "1200 . u· .. 12500.. . :12500 ... 6800. 

· · HElXachlorobenzene ·: .. · · ... · . 1200 · U · 12500 . : ·:12500" ' ·" ·1100 
· : PentaChlorophenol .. : . :· " ... · .. 6400:. U · . 12500 . 12500 · ". · 7700. · 

. ..· Phenanthrene :,. · · .. .. .. · ": .. 1200 · . U · 12500 · 12500 · .· 1600 , . 
· .· · · Anthracene· ·•.· 1200 · · U · · " 12500" · ·12500· .' :-' 7800 
'.' . ·. Di-JM>utyl phthalate · . . . . 1200. ··:. · ' U · 12500 :.· : '., 12SOO -: . · 8100 .. 

. ::·.'. ·Fluoranthene :· ·.·· ..... ·, .'-.110" ·: .. J .. 12500 ·. "·12500· ·•·· .. ·a300· 

7100 . 
7400: " 

.. 7200.' . 
6300 
7100. 

. 7000 : ... 
6900' 
70PO: 
7300 . 

. . : 7600 

... · · P)trene·: :· ·· : · "· ' · '" .... 110 .·· ·" .. J ."" :'12500 " .... 12500 ......... 8300" 
... .'" ... ButyJ benzyl pb~halate. "· ·;: : · · " 1200 .. · · U ·" .. 12500 · " . : 12500 ':'. ·,. · 8800 . · " 

. . . : 3,3'-Dichlorobenzidirie .. : , . . : ·". . · · · · .. · 2500 .. · · ". U · .. 12500. · :. " . 12500 .. , .· . ": · 9100 ... 

... 7500· . 
8000· .. 

. 8300 
:.7300.' 

7400 . 
":,- ·.: Benzo[a]anthracene . · . , ... , · . -;:- · ·:.1200" .. · .. " U ·' :. : 1.2500 .. :.. 12500 · " · . 8100 

.. , . · Bis(2-ethylhexyl) phthalate' .' ·: · · 170 · · : . : · J . ". " 1·2500 .. · .12500 ·: ". · · : 8200 
... ·.. . Chrysene · .: .. · <· · "" . "" 94 · .. '."J . ~.:.1250Q . : '.12500 .... ·:.: 7900 . 

. .. ·< Di-n-octylphthalate":.: .... ":""··. 1200·:.·.u· .. ··12500. ·"12500 .. atoo .. 
· '.: · · Benzo[b]fluoranthene" ... : : :· . : .. · '. " : 1200 · · U · · ·· 12500 : .12500 7700. 
.. " "· ; ·: Benzo{k]fluoranthene"· . " "" ",:. ""'· .: ;'. · .' 1200 :. ·: U.. · 12!?00 :.12500.· 8000 · ... 

.......... ·::.Benzo[a]pyrene :·:: :." · >" ··1200 ·.U· ·. · 12500 ·.: .. 12soo· 8000· 
. · . '· · · · lndeno[1,2,3-cd]pyrene < :· ... .. : "1200 · ... ·u· ·: .12500 ... 12500 ·, · . 8000 ... .' . 

":· "Dibenz(a,h)anthracene".-· ::... · ·. >1200.· " ·u "·· 1250Q .·. 12500 · ·" 8200 · 
: · · · '.-, "· Benzo[g,h,l]pe,Ylene>,.. · ;·. " . .. 1200 "·" : "I.I . ' '. 1250Q · '.: . 12500'. .· :·.: r5oo 
: ....... :·:: ~_.: ....... ~arbazcl1t: · ::' : · " ... '. .~·.-.· < :· · .1200: .: .U ..... 12!i00 . 12500 .: . ._.7700 ; 
.: · · . · :. b1s(chloroisop~pyl) eth~r ..... • :- " . ,,. ·: 1200.. . " U : . 12500 .. · · 12500 ' .. . 6100 : .. : .. :. · .. · ,: .. , .· . . . .· .. : ·. :: .......... ~:· .· ~ .. ·. ·.·.; .. : .... ·. . ... ~ .. · .. ."~:.: ·... .· .. 

. . . .. ,··. . .·. ·. ·. ·.. . . · .. 
. ·· .. 

. ;' .. . ...... 
. ~.. . . . .. 

. '..•:. ..... . .... 
. ':• 

.. , .· ' .. ·_:· .. :· 

. ~ . . . . · ... .::" .. ·_ . 
. . .... : ,". "< :':..'.·.· .. ·· 

.. ~-

.. .. ···-: '. '.·.· ... ·. 
:· . . .· ~· : : ''·· .. . '• . . ~ 

.. . ·· ... 

·· .. · 

-·'I\• 

. . · . 

. :. ;·" . 

.. .. ··.:·· .. · •' .. ··,. . . .... :.·.~-~-··:· .· .. ··-:.~ .. -~.·:'. ·.. ~ ·" 
: . . . :'..:. . . . . :" "~-. ·:· . : : : . ·:: . . . . . . . ....... ~ ... : . .,. . " . . 

.... · .. ·.:-.:.· .. :: '" : ... :'. ::.'.· " .. ·"·.>::.".: ...... · .... : '.:.: ., .... "' : ..... :.- ," ;,·:". 

. ··. 7200: . 
" 7900 
" 7300 .. 

6500 
.. 7100 . 
. 7400 . : 
,7100. 
6800 
7100 . 

. .. "5400." . ._: 
. . '• 

.. .. ... 

_., ...... . 
. .. · ... 

. ..... . ; ... 

·· .. 

. ··:· . . . ... ~ . 

9 ... ·· : c:i~-·~-~ .. ~.Fcbu .. ~·~ ~~mro~, • .-,~:~:. .• .-' .. ·,. .. ... . ,. · .. " 
-. ........ .. 
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. 411t11a STL_® ..... .. , .••. 
Quality Control Results · 

: .. Clien~: Spectra Tecl'i Job Number. 680-11658-1 
. Sdg Number: SAOC02 

.. 
· ,_. · Method Blank·-: Batch:. 680-32022 

. . . 
Lab Sample ID: MB 680-32022/18-A .' 

- .; · .. Client Matfi?c : .Solid · · 
. Dilution: · · · .1.0 
·Date Analyzed: ·01/0512006 02~. 

· : : Oate Prep.ared: · 1212312005 .:Oso2:. 

...... 

· .. , · · p.nalysis B!Jich:" aS0-3304~. ·:. · 
Prep Batch: 680-32022 . 

. ... Units:. ug/Kg . . 

.. Method: 8081A_8082· 
Preparation: 35508 

. . . 
·Instrument ID: GC Sem!VolatUes - M 
:Lab. File ID: mja04040.d 
Initial WeighWolume: 30.00 · g 
.FinafWeighWolume: 10 ml . 

· . . . Injection Volume: . 
. . ... Column iD: PRIMARY 

.> · .Analyte · · Result ... · Qual ~DL. RL 

: 4,4'-DDD · 3.3. . .. ·· : · U . . · · ·: . 0.30 3.3 . · 
. . . ::":4.4'-DDE.. ·· ·. . . - · · · .. ., :,:.3;3. . . . U .. · .·· · .. ···:. 0.30.. 3.3 ... : ··· 

.. ·: .:.·>:-:-.--~:~~DT "..... . .. ·· . -_ -.: .. .. . .. : ':·,;}. · . -_ ... : " :.~· .... :'.: .. : : g:~~. ~:~ 

. · ·.· alpha-BHc· '. .. :·- ...... '.·.:: ....... _ ....... · ........ g:::' --~·.·~·· .. " .. >, .. :.· '.0.52._ ·1.7. · 
· .: . ._ .. beta-BHC . . - . . . , ·· ·: · . . · .. 0.47 . u· 

: .. :chloi-dane (technical)':· · · .17 · . · · · u . 3.0 . .11 
. 'delta~BHC ...... ' · ... 1.7 . ,· .. .. .. -.·u . . ·0.23 .· 1.7 

.... · Dieldrin . . .,. ·· .. 3.3 .. . · . ·. · · U 0.35 3.3 
'·"· ... Endosulfan 1 · ··· · . . . . .. . 1.7 · U ·· ·::·: 0.16_. . . . · 1.7 .. 

. : .. ·'. ·i:~=~=~:ulfate ·· -..·· .' .:· .-::.. · .. ·'.' .~:~ ·:· ... : :: · : ~ "·. · · .. g:~~·. i:; 
· :·: :: Endrin '..·: ·.: · · · -. .. 

3
3_.

3
3.: .. ·" .... " ·:·:.· .. _ .. : · . . U : .. :· .: 0.32 · 3.3. 

·. · .Endriri aldehyde> ., . : ·· · IL. . .. ·· . 0.65. ; '. 3.3 '. 
· · · Endrin.ketone · · 3.3· · U · · · · ·· ·· o 32 · · ·· 3.3 

.. ..-. ·~:;:::c.(_Lind~ne). :'..=-.<,:~~·-_·· ·.: . ._.·:.:-:=_ :·.: ·:.;} .: .. ·:·:: ..... :.···:,::·~:··:.···~ .... ::·)->,. ·g:~:-..·-_: _ . ~:~ . 

. ··•··.. 5~r": •··.·.· . < . > ..... : ...... ~k1J, .... ·.~_·•.-.· ... ·.->·:.~:.· ... : .. :::-..:u~·.· ... ··.· .. ·.-_ .. _.,,_ .. ::::.·".·,:6~·.:4s:~.:·· ~· 
.... :_.' .·:: PCB-1221 · . .. .. . . : 67._ 

·-.. -. ...... · PCB-1232 . · · 33 · · . ·. U .:: . .6.2 . . 33 
·. "·· .· : .PCB-1242 · : , · ... ._ . 33 =.'.u ·. ... . 7.5 33· 

.. ,. . .-:. PCB-1248. ,,_, .: . . .. · ... · . . : :- . < >: : . ._: .·" . .-:· ~-- ,:; > :· <' .... : . :·" ~:~· .: ~ . :. :~ . ... . ·:··· .... : ~~~~rc,. · ..... :·. · ,._~ · · · ,. _ ... , .. · · · ·· · 33 ... · · · · ;·u . ·· · ·. · 04 . . . · 33 -. . 

. ::. "-_.· '.. ""·'.("oxaph~ne : . .- .. · ·-..:··: : , ,'. ::-_1.10:·:.:: ·' : U ........... · · · 1i .: .170 . 
. . . . 

~··. · .. ' ..... : . DCB Decachlorobiphenyl .. · -. · · 
· TetrachlorO-m-xylene .. 

.• . ···., ·. ·.· 
. =···' 

·. ·.~. . . ·., . ':. . . . .· '·· 

. ··. 
=· ... 

. . . .. ~- . 

• : :'.= ·: 

·. ' .. 

:: .. 
. . ·. 

.. .. . . 

. · :·. 
. . . .. .. ~ .. 

... 

%Rec·. 
88: ..... 
76 

:·· . ··' 
. -:' 

:.- . . 
··.: .· .. 

. .. . · . 

Acceptance Limits 
. 30-150 
30-1.50 

.·.·. 

. .· . ~ :·. 

.~ : 

. . 

... 

.. · . .. ·" ·,. '• ... "·., .'.': 
.. ··: .: .:.·· .. . •. •t ·.·:: 
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· Quality Control Results 

· Clie.nt: Spectra Tech . Job Number: 680-11658-1 
Sdg Number: SAOC02 · 

· · ~ .. · : :: ~boratory Control Sample • Batch: · 680-32022. . . . . . . . . . . .. 
.. -.·· 

. .- Method: 8081A_ao82 · 
Preparation: 35508 · .". 

· · .. · · ~b sample 10: .Lcs·aSci-32022119-A · · 
. ... Client Matrix: Solid " · · ' · 

··Analysis Batch:· 680-33041 Instrument ID: GC SemtVolatUes- M 

· .. · Dllutiori: '. ... . 1.0· . .. . 
· Data Analyzed:· 01/0Sl2008 ·0257. -
Date Prepared: 1212312005 ·0802 

Prep Batch: 680-32022 ... . · · ..: ,. " .Lab.File ID: mjaQ4041.d · 
: ·· '.units:.ug/~· '.. · ; ·· lnitialWeighWolume: 30.00 ·g· 

. Final WelgflWolume: ·10 mL •• 1· 

. Injection Volume: . " · 
Column ID: . '. . PRIMARY . 

.... . 
Analyte. Spike Amount Result · . .· · % Rec. · · . Limit . Qual . 

. : ... 4,4'.0DD . . .. ·: .: 6.87. :< 6.3 ... . .. :. 94. · :. " . " 35-149 

. " . . .. 4 4'-DDE · · ·· · · . 8 87 5.8 .' " .. . " . .. 86 . . . : 35 - 122 

.::·: .. :·.··.·~~~~£?~: .... :>... .... ,.::."" ..... ·'.."'6:61.·":· ·, .. ·e.3 · .. :·:-:.·.·:124 · .......... 24-171 . 

. . >:/' .-.3.33 .... : ... 3.4. . . ".=.: ::.: 101 " .. ·" :·"'." .. · .. ·."·'2263--11.32:97 ..... 
· alpha-BHC · . ~ .. " · · " ... 3.33 ., .. · 3.2. · · . " 95 

." ... · t>etH5HC : .. · . · .· . ": ·.'. .. ".' 3.33 .. · :: 1.8 · ·" .. "i 54. · · .22 -134 . . 
"·.delta-BHC: "·3.33· ·.3.3· ·' : .. -.:.>

8
9
7
8·:··: _._.. 43-123·"· ... · .. : ... 

Dielclrin . .": '.. 36.~3673 . , ··" " · 5.8 . · · 29-146 · · . . " . 
. · Endosulfan I : " " · "., 2.9 .. · :' · .. : . :. 87 ·: . 31 -124 " 
. : End~sulfan II ... ".... . . : .. 6.87 . . 5.2 .. . · . .,· n ..... ·: " . , · 31 -127 

· · · •· Endosulfai:i .. sulfate ·.'. ...... : .. ·.".· . 8.87. "· 8.9. "-.. · .: .. 134 ,,. . 55-136 
. "".'Endrin. . ..... 667· .,"·5,7·"."".·100· 45-148" ... 

• ... """> ~~::e~~~d~"... ..'" .. ". '<':: .. ·.·.: :::~: ... : .... ·>· ... ·~:: .. ·:'":"<: :-: .·:'.:: "·" .' ""' .· ... ·~= ~~:· . . :·· . 

. " · gamma-~HC.(Lindane) " ·:. '... .·; .· : .. :: .. :
3
3 .. 33

3
·
3
... . -':' 3.0 .:. .. '.., ....... ·1;19 . .. . . :. >ie-144 .. " :.·: .... :. · . :>. Heptachlor .. · · : . · , '. · 3.5 ""· . " "106· . -. ... -. 19-150 . 

."' . . · ." .... HeptactiloritpOxicle'. ::: ' · · · : .. · : "3:33 " · 3.2" " .' .. .' "· · 97 "· ... · "·"' 43 -132· · : " 
.... · . ., .. :· .Methoxychl.or:._" .: "·' · ......... : .. 8.67 .... " ·· 1.2 " .... 10s._:~" ... :,.· 13~2~8::.: ·. "jp.-.':- .. 

Surrogate ·. %Rec :"'. · · ,.. 

DCB Decachiorobiphenyl · 
. . Tetrachlo~-)Cyle~e ·, .. ·." . 

. ... 
.. 98 
. 93· ... "" 

·.·' 

·.~ ... · . .. . . 
. ·· : . :· ··.·:·:·:: .. 

. . . .- t,.aboratory control sample. eatch:-.680-32022 .. : 
. . . ·' .·.·... :: ... 

·:. : ... . · .. ,. 
:-.' ·: 

: :-_ . ·: .. ~· ·: L~b Sampl~ l~;·-.·t'CS 68o~~~4-A :. ,_. . . · · AnalysiS B~tCh:. ·6~0-33M1 .. '- . 
. .'., .. -.<· ·client.Matrix:: : Solid · :' .= ".· ". · · · · ... ,. .... · Prep Batch:· 680-32022 .: · : .. ·· " 
> ..... ".': Dilution: ·: . .': 1.0 "·· · · .· .. · · · : Units:ug/Kg·. · · · ... · " 

·· · · · . ·oateAnal~: ·01105/2006 0317 .... ,....... ..... · f,· · · . . · 
· · Date Prepared: .1212312005 0802 ·: · " · · . 
.:·' .· •' :· ... ' . . .. ._ ... ·. ·. . .. . · ... 

. · .. :·· . 

Acceptance Limits : 

.· .. 30-150. " 
... ·: 3Q'~ 150 . 

... . 
". <' Method: 8081A 8082 

:·· .Pre~ara~lon:· 35SPB .. 
. . : . . ~ . 

· · · Instrument 10: Ge s•n:iiVo1at11es .. M 
: · Lab File 10: · . mja04042.d 

.. · Initial WeighWolume: 30.Ci1 · g 
.' Fina.I WelghWolume: 10 ·ml . 
· · injection Volume: 
."'.Column ID: PRIMARY " 

. ... 

'. ·, : 

=·· . : ... 

·: . . ···-.·:·. 
: ,. 

· ·PCB-1016... "·"' 
t=Jc,B-12eg,·:._.::" ::: .. ">>: ... ". ·.: '.··.:. . · .... 

·.:. . . · . : 

.· .. 

. ,· 

Spike Amount :. : Result . . % Rec. . · · · umlt Qual 
.: ... 333 . . .. : '290'· :" ".:' .. 86 .. : . ". 34-128. 

. .333 . . "330" "" ."· : : 9~ . : ~" .. " ':' ..''28-168 ... ~ .' ... · 
•• •••• -:.::· •• = .• • .. 

· .. : · .. · .. : ... -· · .. · .·. · . 
. ··: . . .. ·.· ·.. .. ~ ....... . 

• · :·:c ...... ~~~:pe;:.~~nim..a~~42m·~~'~;.;.. : .- > . • . .· .. ' ; .: ' . 
·: ..... ·~. srLs•van"at.: ........... · · ......... ;." ... : .. ._-Page 100 ()f.101 ... ,"":.:. "..:-..- ... · ... : ........ :-_ . . · ... -
... : .. : ·. : : . . . . ··. . :, . ·~. . .. ... . . . .. . . . ··. . .. . .. ·· . ·.: .: ·.: . :-. .. " . ·. . . . . . . . . . . . . . - : .... . . ... . 

. ;·" · ...... ·: ·:· ... ::· : ... :~· . : ·.·· · .. · ·· ... :. :_..... •'. :·-:· ..... · ; ...... , ... ·: ..... . '·:·: . . ': :·.: ·_. ....... :. •': .. ~ ~ ... · ... · .. ·.·:" : . . · .. .. 
. • •• •• • ' • • • '· • • r : • • • .. .... :: .. ·, • : ·, ', ,. :•. ' ' • • • • .• ' • • • : ' • . • • : ' •• • ... " ·.' •• 

. · . :. . . . '· . . .. -~ .. ·. :: . : : . . '~ ...... ~ . :.:· . . ' . : . . : . :. . \' . . . ... ~ . •, . . : . . . . .. 
. . . . .. .. ·. '· ,. ·: ·. :. ·•·. . . . : . / .. : .. · " . . . . . .. . ·.. ·. : .: . 

....... . ·.·.: .. :·.:" .. ··~ . . :· .. ··:;:·:_ ... ··=::··· ·.· .. :_· .... ·.: -=-·;.·:_:_::· . .-:· ....... ~. :: .... :.·::~= .. ·· ···.-:, ··: .. :. · .. :.: 
. ': ·· ... :. ·.··:·. . .. · · .. ;"· :·.·· 

.··: ·.1 .··.·· 
·:: .~ ·:, •. : ·.:. . .. 
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. Quality Control Results 

Client· Si:)ectra Tech . · Job Number: 680-11658-1 
Sdg Number: SAOC02 

. · ... 
M'ttiod.Blank ·.Batch: .680-31189 .· Method: 6010B 

1· •• · · .· Preparation: 30508 . 
· ... _'. ~- .. : 

.: · ... ·~ tab Sample ID: MB 6BCl-311asi16-A. · ·: .- .:.Analysis Batch: 680-32369. · · 

. · ·> · Client Matrii · · · Solid . . · · .. : . , . :. . · · Prep Batch: 680-31189 
· .... '. l~sftument1i:>: ICP/AES 

Lab ·File ID: NIA 
.·' . ._ ':·: »Dilution:.·.·.·:: .1.0 :.-; · ·· : . ·.Units: mg/Kg ..... ~ .. : .. 

· · Date Analyzed: 1212812005· 0510 · · · · .· ... 
Initial WeighWolume: 0.50 g · · · 
Final WelghWoiume: 50 ml 

·Date Prepared: 12111S/2005. Q838 · · · 

. .·· . 
.. Analyte · . ·· . · Result Qi.Jal" . . MDL · RL 

·:.>g;~ > \ >.·.. ... . Th , ~ < .. ~r .· .. ~· 
. · · . ; ._. BerylUum· : . 0.40 ·:. · ·,. · . -. · · U . ·... ._. :: '·. :: · .- 0:011 ~:~ · . · 
... :.: .. ·Calcium·_-. ··· ·· ·.oso_

50
. ". ... : .. »: ... ,:·.uu. ··.». ;.,·. ··· .... ::2.4 .: 50 

. ' ·:.Cadmium .· . . · ! · · · . . . . . · . ·: 0.22 · 0.50 

i· ....... Cobalt ... · ..... ·:. ·,·:.-. .>. < .: .·~:~1.~:·;.:: : .. Y:· .. ~ .. · .. ···· .. g:g. ·~:g. 
I ·~._/: .. ··~·..:·~Fr:~u.~ .-.·:~·>·:. <·.:.:. ·: .:.">< ··. . ;:g ·. . .. . .. .: ~ -. .:. ·~:~7 ·.· :·.~:g.·. 
: •. :·· ... :·· ·~·:. ·~::~U:m·:·_ .·.::: '· ..... .. ..... :·:<: ~oa·::.··. ::.···, · .. ·::»:~.~ · ... ·. ~:~ ... . ~go .. 

. · · ·. .. ... Manganese. · ·:. · ··: ·· · ·.· ·.. .1.0 . · .. ··-.·... u ··· ··· ·.··.0.21'. ...... : 1.0· 
. ' . . .. :·· . ,., . . . . .. . . .· . . . . 50 . . . 100 

:.·.·.·•:;··Y~/;•····••:: · -.. i\, ...••..•. :·· .. ···•.··.·•.········:······•·•···r r·••·• ·/:·•·-.•-.··~··· ·.······ ·•··i~ · · .... · ·ir·· .... 
.. ':Thallium· . '· ... . · 2.5 · U.: 1.3 2.5 

··· · Vanadium". .. ··: .:: ... _. 1.0 u · 0.14 1.0 . · 
Zinc . . · ·. . · .. · .2.0 · ·· ··u · . .-. . . 0.15 2.0 . 

. : ·. ' .. •·. • ·I .. •. •. . ·· ••. ••• .... ·. 
.... 

. ' 

··,· ·.· ··. 
:·.· .· ._.· 

:·:.::· J •• 

·. •': 
. . . ~ 

. ; 

·. . : ~ .. 

·. ~ : -.. ~ ... :· : ··/ ... : ... 
.. ·,· .. " .. 

.·.!:. , . 
~. . .. 

~·.·. " ~--. _., . . . .· . . .. · .. : . 
-;.·. 

": : ... 
•. 

. :.··· ... . : ~.:. . :"' . : · ... 
. :_.. ··;: . 

: .. :· . 
... ·, ...... . 

. . 
. ·.:· .. 

. ·. 

. ·. 
. .. :.·: . 

·. ~- ... . ~ . .. ... .. : .... 
. . : .... 

'• •' .. . . .. - . · . . : ::. . . ·. . . .·.... . ;•". ;'. .... ·.... .. 

. .. . ~ . . · .. . .: . 

· .. . ··: 

.. .... 
. . . ~ · ... 

\ · .. ·· · . 
~· . . . 

-: .. 

~: ', :· 
. . . ~ . .. ·::- ... 

: ' . .... . . ': .. ·:; : ~. . . ·' . : . ... . . . . . ·. . 
·:· · .. :.: .. :-· ·. . : . . . . .. :. . ,•. ·. ~ :· ..... ; ·. :· . . : . -:.: . . . .· .. . . -~ .. ~ : . . .; : · . 

. ' . ··.. . . . .. . . ~- . ~· ;. . . . : . . . : . .. ·.. . . . . . . . .. . . . . ··. . . •. . .. 
• ' • ~ ' I •, ' • ' ' ' • • ''.-: :• •• • ' • 

~- ·:.~ ·:···.·-: ·•· .. ''.· .... · ... .' ·.::·=·: ... ·· ...... · .. \. ··.·. :- '.f· .·· .... :··.. :<.~···. =··.· .... :: 

" .. 

·.· . 

.. ·. '· ... · ....... '. .. · .. ::_ .· ...... ,: ·:.·.'.: .. ··. ':.:·: .. .. . -:·: . .·.. . .. . 

i'.,'.'.t":.s.·n.:i~ftj'.t:.~s;:;;~~.;7.70~ ... ·.H· .. •.~.-.:· .. :·: <··-'-' .· ·.: ·:» .. · »:. 
.:: .. \ .. -·: ...... ::·_-.:~_-. ''.:!'"<.=~.·:- .... ~-:· -......... •: ... i •. •. • • •••••. 

.. . . ·.:·=·· -. ··_.:· .. :: .. :. ~-----:··~-· ._ .. -~ : '· ... · ...... .. •.. ~ . '• ~- .::~···.· ... :, -· 

·.· .. 
.. ·: .• 

. . : 

:: ..... . ··:.~. .... ... .. -~· ... _:. : :.: ... -.. ~·.:···;"="· ·'· .. ·. . ~ . .. . . . ·.-.- .. · ·.· .. · ..... :~:\. ·,· . 
. . . : .... ·.:. .. ···.•: ··;.. '.: :' ... ' ..... \ .. :.. :·: ... . .. ... ::.:::::: .=;. ·'· ._ .. .:;· ... . . . ' .. . . .. : · .. ..-.·, ..... : .. · . 

• • • i : • • • : ~ ~ • • • • ~ . • •••• 

-~-~--......_.~__.--''-----''-'-·-···_,,_·. . :-..J ... ·.. .. .. :·,-:::. . .... .... : ·. . . ··. ...... .. . . . ... . 

~.: : 

.:·-' .. . ·: 

. ... 

..·· ·. 
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. Qual.ity Control Results 

· · .. Client .. spectra Tech Job Number: 680-11658-1 
Sdg Number: SA!)Co~ . 

.·; 
. Laboratory .co"troJ sample - Batch:. 680-31189 · ... · .. ··.·: . . . :. . . . . . : 

... 
~ethod: 60108 

·. Preparation: 30508 · 

· . Lab S•mple io:. lCS 6Bci-31189/17-A 
Client Matrix: · .Solid · ·. . ..-

· ·: ... ··. · · Analysis eatC:h: · 680-32369 
. . .. . Prep Batch: 680-31189 . . 
· ... : -:: Units.: mg/Kg · · 

lnsfrument ID: ICP/AES . 
Lab.File ID:. NIA · 

.. Dilution:· .. · .. · 1.0 
Date AnalYzecl:·· 12128/2005 ·os14 · .. · 

· : ~te Prepared: 1211612005 0838 · 

. --: . . Analyte ·: 

.... .. . 

Spike Amount Result 

Initial WeighWcilume: 0.50 g 
Final WelghWolume: 50 . mL 

Limlt-
·. Silvef. · ·. '. 5.00 . . . . . 4.4 ... 

%Rec. 
.. . 88 ·. 

101 
75 -125 · . 
:75-125 . Aluminum ·:: . ... . . , .. : ·.200 · 200 

· .... Arsenic:· .. -..· ··.·. · 200·'. .. .. · 190 :. 
·'· · '.. · .: .: Barium· :·· ·; ·· ·. · 200 -: :. · · · .. 200 

· · Beryllium: : · ·· ....... :: · · · · · · . . 5.oo . . .: 4.9 
. CaJcium :=~-. ~· ........... · · ·500 . .. · .500 
·cadmium. . ·." 5.00 ·. ···.4.7 

·'. ·cobalt·· .. · ... 50.0 · 49 · 
. . ·:.: Chromium.· . . ... · ··· · · · · · · 20.0. · .20. 

,. . . . < ... ·.·.:··· Colron~e .. r.. ' ... .:: . . . . · .. 25.0 . 25. 
.. 109 .. :.100 . 

· · . Potassium · - ,. ' · · ... : ·. 500 · : 490 · 
... · :.· Magnesium·:· . · · .. ·. ·· · .:-:. .. , .. 500 . , . <410· 

MBl)gane&e . .. ; . . . · ._ 50.0 · · . · .. 52 
. . . .. . ·sodium · ·>: · . . . . · -':'; . · .: · :. · .. : · . 500 · . " ·520 

Nlckel. . . . ·' .-: . · · · · ·.' · · .5o.o· : .· ·· : ~ ·~ 49 

..... 93 .... 
.. . . 101 . 

. : .. :· .. 98 .. 
. :. 99 . 
.... :es. 

· .. : .98· .. · 
.. 100 
<: 102 .. . ·: 

.96 ... :, .... 
97 .. : . ·· .... :94 . 

·:.- · 103 ··.·. 
. 104 ..... 
· .. 97_" 

. .. : :·75.125· 
75-125 .. ·. 
75- i25. '· ... 

. 75-125 . 
.. 75-125 '.,' '· . 

'··. 75~125: 
.... 75·-·125 
.. 75-125 
. 75-125 

. . 75'.125 
·. 75-125 

'. 75-12~ 
:· 75-125 

75-125 
.. 

Qua1.: 

· .. ! 
. .. · ..... ' 

'. . .. 

«· .. 
... ·.· ....... . 

· ... Lead···· .. , · · : · ... ·.:·· · 5o.o · · ·· 48 96. 
:_. ··.92. 

.. 
:. 75·-125 . ... . ·":: .. · 

.. . .. ::fe~~'Z <··>:"·,_.: · · '. ,< ··· ·..... . .. · -.: ... :io0°::.--:-.:·~. · .·:o 
·. ·. Thamum : ·: ·. · 200 -... 190· 

Vanadium.. . .. ·:· 50.0 · 49 
. :Zinc.-........ ·-: ... . . . '50.0. ..\.·.so·. 

· .. ·. . .... .. . . : 
·.· .· .. .... 

"' ... 
:··: 

I' :o' ,•, 
~. . ; . . : . 

. .. .... . .. · ... 

. . ··.·'.· 

... ... 

... .. 
:· . 

... ·.·.' .. 

·:. :-.: ... ~ .. : :.- . " ~ . 

, .. ·.· 
.• ·::-

: ... 

... : .... " 

........ 
.·; . 

.. · ... 

.. .. 

90 .. 
·. 97 
. -98 . 

: 99 .. ·. 

·, 

> · .. ... _ •. 

.· ... · ... 75-125. 
·75-.125 
··75-125. 
75-125· 

'·· M 

J5-.125 

· .. -.:.·. 
.: .. ... • 

. ': 

. .~' 

: .... 
•,' .· .. '·: . 

.. . 
. . . ' 

:· :: . : .... : 

>.·. 
. . . . -..

...... 
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''••t•• ·sT. L®_· ·. ••tili§i• 

Client:. Spectra Tech 

·: i 

· · ·. Matrix Spike/ . . . . . . . 
· .. ' . Matrix-Spike Pupllcate Reciovery_ Repo:rt ·Batch: 6~0~31189- · 

. . . ·.,.. ·, MS Lab SampJe ID: . -~11658-1. :" .. ·Analysis Batch: 680-32369" -
· ·. ClientMatrix: ·. · .: Solid · .. :." : ... ' ... Prep Batch: 68~1.189 

:-.. Dilution:· ._ . 1.0 .. . _,. . 
. :· · Date Analyzed: . 1212812005 0533 ·. 

· : .. · Date Prepared: . :- . 1211612005 oa3a · ... , . · 

. Quality Control Results· .. 

Job Number:. 680-11658·1 
Sdg Number:. SAOC02 

· Method: 60108 
·Preparation: 30508: 

· .... : .. · 

. " ·. · Instrument ID: ICP/AES · : .... 
·. Lab File lb: N/A- . 
. Initial WeighWolume: 0.55 g . 
Final WeighWolume: 50 · ml 

. .. .. :. MSC Lab S~mp~_ID: 680-11658-.1".' ..... ' Analy~is Batch: 680-32369 rnstrument ID: ICP/AES .. 
. Client Matrix:-_ . : Solid , ·. : ... . . 0:. · ~rep Batch: · 680-31189. La~ File ID: NIA · .. 

. · ::: ... :,. Dil~jon: ._ ._-:_._ · .. ·:": 1..0 ... _; ·: .. ·· :· .. ,· ·.. · · · ·' · lnitialWeighWolume: 0.55-. g ... 
· -.. : -~·.<·.Dl!lteAnalyzed::· .·.·.: 1212812005 "538 __ : , -..· ... .. ;:· .·:.:: :_ .' .. _-.Fin_alWeighWolu~:so·" ml·.,:_··:·,.·.· 

... :. : Date Prepa~: ·. ·. 1211612005 0838 · ·. ·· . ·' .· . . .. · ·' · : .... : : ... ::· .. . :". ·. . . : . ; ... 
,•. ·· .......... ·.:·.:: .. : :·. : ... · .. · .. 

·. __ :; 
· .... ··. ... . . · .... · .... .... 

·:._: ., · .... _Analyte . _: 
".;".·.-.~ 

·MS · · .. MSD .. Limit RPC{ ... RPO Limit : MS Qual MSC Qual .. : 

. . ... .. ~ ·, 64 ' 
. 1630 

. -87. .. ·. •75.· 125 . 3 .. 20 .... 
·. 1510 • .... 75-125 ··2 ... 20 .... ·.~,4· .· .. ·,~ . 

...... ·. 75-125. ·.·:.: 2 _: :· 20· . 

. ··<·.·:·:~::: ~;:. <> ·: ~- :·...-.. :~ ·:· ;g ......... < · . 
. . . . · .. "75 ·.125: . :: .· ·:.1 · .. · .. :: 20· .. · .. 

· : ·. 75· -125 .. · : ... 4". .-. · :· ... 20 · ::.- . · · 
·. · ·.-75.125 .. -": 2 · ··:·: 2o . · .. 

75--1.25 .. :· :. 2· . · 20 ". : ·.· .: : B< 
. _: .:.".': :·.Copper .-.:-- .-: .· ·.. .. 99. ·.. . ·101 . . 75~125 2 . 20,.-

. ···Iron · .. - ·: ·· . :-... · 645 · · · 1·120" . 75-125 · · 3. '· · 20: .. 

i o§f§:<. -:. :i: >E. ~-.. f~~j~·-·_····.Li·.·•E 
: ·. : . ·.Nickel .. · .. · - · .. . ·· .. ···92· . ·95 :." 75-125 ·.~ 20· 
... · ·· : ··Lead ·· · · ... -'.· . ·.·'.. , ·. eo·· ... s2 .· .. _.15.125· . 2 . 20 · ; .. 

· . .-. · . =: .. : .. · · AnUmon(.. . . · :.: ". , .. , . .: .·, : .... . : ·> ... 34·~ . :. . ·31 75 • 125 : _11 : -.·: 20 
.·:.. "Selenium ·· · :.. · : ... :'-: .86: ·:.·es,·.· 75·125 ·· .2.· :-:-..20 
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. 4iiiit1N s .. T' .· L~ .. , 
Mififf. 

· .. · Matrix Spike/ · 
· Mabix Spike Duplicate Data Report - Batch: 680-3~189 

. ·: ··. ... ·. '· ..... ·. '·. : . ... 

MS lab Sample ID: ·680·11658-1 
. CllenfMatrb<: , · . Solid -: 

._Units: mg/Kg. . · 

Dilution: :.- · :· 1.0 : · · .. 
. Date Analyzed: ,-: 1212812005 0533 · 
Date Prepared:.· '.. 1211612005 0838 : <: '. 

:.-

·'· 

j 

Quality Control Results 

Job Number: · 680-11658-1 · 
Sdg Number: SAOC02 

Method: 60108 
« · ": " Preparation: 30508 . 

, MSD Lab Sample ID: 680-11658-~-. . 
· ·•Client Matr:bc: . ·solid · 

Dilution: ". 1.0 . 
Date Analyzed: '. 1212812005 0538 
Date Prepared: . 12/1612005 0838 

· .. ·· 

.. 
. . : . : . : ..... : . . . "sample MS Spike MSD Spi~. . MS lillso· . 

.. .. · -, · .:_ Ariaiyi& · · ,., · Result/Qua!: · · Amount . Amount · · Result/Qual Result/Qua! · 

·:·Silver -. : ·. :, .. 2.s .. · .... '.U, 12.8· .'-12.8. · · .' .11'. 11 .. 
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1. .. 
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iii+itl§I S.T·L·-~ ...... 
Client Spectra Tecli · · ·;. 

.·.; 

Quality Control Results. 

Job Number: 680·11658-1 
. Sdg Number: SAOC02 

...... M$th~d Blank M e'atth: '680-31625 Method: 7471A 
'·Preparation: 7471A . 

. . Lab Sampl1;1 ID;· MB 680-31625!23-A. · 
·cirent Matrix: .. Solid. · · · 
·oilution: · 1.0 

· Date .Analyzed: 1212212005 0702 .-. 
: Date Prepared: 12/20/200? .1218 ·.-

-.:Analyte 

. :;. 

·Analysis Batcli: 680-3197-0. 
Prep ~atch: : 680-31625 . ._ 
Units: mg/Kg : · . 

Result 

0.020 . 

Qu~I. 

u 

lnstrumen~ ID: LEEMAN1 
µb File ID: • NiA 
lnitialWeighWolume: 1.00 g . 
FinalWeighWolume:. 50 ml-. 

MDL . RL - .. 

... 0.0040 .. 0.020 
. , . : '• ::-: .. 

.. .. · ·,_ Laboratory.<;:ontroi Sa1.;aple·~.-~tch: "6so~1625 .. : .. 
: . . . : . . . .. . ~ . . ·. . . . . .. 

·~·: ..... . ·.·: • •• =· •• 

. -. .. Method: 7471A 
·. ·. · ·: Preparation: 7471A · 

.. . Lab Sample lD: LCS 68~1625124--A 
: .. · "." Client Matrix: · Solid.: .... : . · .. ~ : :. . 
· . ·Dilution: : · 1.0 · : 
· ·. Date AnalyZed: · 1212212005 0705 " 
: : Dat,e flrepared;· _12120/2005 .12·~f-. 

· .. :· 

AnafYte·.·. 
:·~ ::· _:'" . ._M~~~ry_.· ::·: ~,:._: .. ··.-., · ... ,·'· 

I· •• 

. :· •, .... 
. \ . 

. :. 

··" 

·=··· ::·. 
· .. ·.· 

'• .. · .. · _., 

. . . . · .. · ... · .. .. 

· - ... Analysls Batch:· 680-31970 ... -. 
. . Prep Batch:· 680-31625 -.. . · · 

Units: mg/Kg · . . · ' .: 

: ... 
. ... ·· 

.. 

. · .. · 

. ::·· 

. . 
. ._ lnstruriient ID: LEE~1 .. 

Lab File ID:. : · NIA . . . 
lnitialWeighWolume: 1.00 g ·_. _. ... -_: 

·Final WeighWolume: 50 ml '. ·. . . · .. · . . . •, . . 

· '. Spike Amount ·· :Re5urt ._: : % R~ .. •· . i.imrt : :_· .--ciua1 

. . . 0.125 ... " o._1f: .. ._:. ·-. · as .. ._.-_. ···.; ·ao-120. 
·,: . ; 
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11u+tg S ... T .. ·L~· 
t11WU 

.· LOGIN SAMPLE RECEIPT CHECK LIST. 

Job Number: · 680-11658-1: 
Sdg Number: SAOC02 .. 

. . ~ . ~. • r"- . 

; ·; .,. Login·Num~er: 11658 , · . . ·. . . 
' ,, .. 

. ·.· :· 

· > . · Question·· T/f/NA. ·comment 
RadJoactlvlty either was not measured. or. if measured, is at or beloW. background True . 

· The ·cooler's custody seal, ifpresenl · · : · · · · .True 

·· · . : .· The. eooler or samples· do not appear~ h~ve been compromised or tampered with. True· 
: · Samp!Eis.were received on ice. ' . . · · .. True 

.. \, 

· · ·:Cooler Temperature is .acoeptab~: True 
Cooler Temperature ~ recorded .. ·: . True 

: ·coc is prese~ =····: · < .. : · · .. ~ · · · .. ·,-. ,: · .. · . . . :. ·.":·True .. ·.,· : 
· .. : ~: ···~:: :.:.· ·coc is filled Out in ink ~nd l~gibt9~ .=·. · :. . · ·· · ·· · Tru~·. ·. ·. ··: 

· ... · .:·.·.:.:..-.: .... COCisfiliedo~with~llpertinentinformation. '.·:: . . . . . .'True 

:: . : 

· .·_..- ... .,.'There a.re no di~ancies betWeeri the sample IDs on the-~ntainers and the . .- ,True· . . . . : . coc. . . . . . . · .. ·.· ··. : . . ·. ··. , ,·. 
· . · : ·samples are received within l-lolding Time. · · · ' " " · · ' · ·. · . True.' : · · 

.. · · · ~»:..··sa"mp!e ~ntalnera h~v~ l~gible lab.els~ .··. · · .. · · ·.True 

: . : 

· ·. · · ·. · Containers are not btokeri or leaking. · . · · · : True . · : 
-.,· · :·' ·sampie ~l~ction date/times are provideci. ·." .:: . · · · · True · 

·.: .;Appropriate sarriple."coritainers are used:.· -:·.: . : Tru~ 
. . ·: S~rriple. bottles are ccimp!etely filled.·." ·.": · · · · ·· . .. .· · . . . . . · .. : True. · . . : 

. · .. 

.. : : . :'.<: . : , There is sufficient vol. for all lequested analyses, ind. any. request°ed ~'lSl.MSDs . True· 
· · ··: ·:· . , .. : VOA Sampl~ via"~ do ~~th~ headspace·or bubble is <&nm (1/4") In diameter.· .. ··True 

· :· : :. ·. : : · · : 'If ne'cessary, Staff !lave been infonned of any Short hold time.· or quick TAT need~ · True 
.'. .. '.· . ::: ... · ·:. Multiphasic sam~les are-. not present .. : . : . :··. :·. . .. . . . . .. . . ·. °:- True ... 

:·. 

·\. 

·::· 

' ... •' 

· ·,. ·· . · ·. ·. : '. Samples do nof require splitting or compositing ·: : .. · .True . 
. ... = .. : ·: ...... : .. · ........ ·: . :. . · . 

: . ~. . . :·· . .. 
• : • # . ·: ·· . .- ·. . .... . . 

··' ·:.· 

.. . ' 
·. :':·· . . . . r. ~ .. ·. ·.· .... 

. . 
···:.· .. . ·. · .. . . . 

. ·' . . : ... 
: ~ . . . . ·. . ~. . ;. 

. ·· .. :· 

.. · .. . . ·-: .. :, ... : . 
·:. ···. 

. : ·. . . : : . ·:." 

. . ; . .... ~: ·.. . . . ': . ·_ . . . .. 
. ~-. · .. ·. '. .· .. . ....... : 

:~ ·. . . 
. ' . 

. ·. ·.; 

·.· .. :: ~· . . 

: .. 
·.· :·· . 

·.: . ,._: ...... 
'· . 

:- ... ··: ·:.: ...... - . 
' ... " 

. '"·· ·: .. 

.· .. : ·~ ... ':·.--:·:: ~- ... -........ · ... 
, .. ,· ·.· ·:. : .. \ .. 

· .: · :;::·t .. ·. L'.. ·.: .. . : : · · .... 
. . : ~-.. • : .... _ :. · •• · ~.:. : . i. .• , 

. ·· .. :··; ·.·: .. 
. . . 1: ......... ~ .. :~··: :· ·. : •· ..• ·.; ~ ·. . . : ... 
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. · . 
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··CASE NARATIVE 
.. . . Pesticide Fraction (8081A) 

. STL Lab Reference No. I SDG: 680-11658 / SAOC02 
·. ·, : •· Project: AOC 721 and ZONE J 

·I. RECEIPT 

SEVERN 
:;·. T·R EN 1;1." 

. . 

STL 

No exceptions were encountered unless a Sample Receipt Exception Report is attached to the Chain-of-
Custody .included with this data package. · · · 

..-_. :._ .. · II. ".. . HOLDING TIMES .. 
· · A. Sample Preparation: All holding tiJnes were met. 

· . B .. : Sample Analysi.s: All holding times were met. . 

: :"· ..... iII. . . .:; METHODS ·' . . . 
. . .. · : :. "· « .. '_.. «Preparation: SW-846 3SSOB' 
' . · ·. · · · . .-·· Cl~up: Florisil anq copper 

. "· · · :· .' : Analysis: SW-846 8081/8082A .. . . . . . 

:.·: ·· . ·: IV.: : PREPARATION· . 

. . .~ . 

_ · ._ .. :;~· ..... Sample preparation pr~eeded rtoim~lly. Samples w~i:c extracted in prep batch"680·32022 •. " ·. ' . 
. · . ·. . . ·. .. . . . . . .. . . .· . . . 

.. ,• . : . . . . . . . . . . ~ 
' · .. : · · ... <:" .:. v. · ·· ,_: .AN~Y-sis· .'. · . . . ~. 

':-

. ~ . 

· · ..... · . ·:: ·:. ·<:-:: .. ,...A.: C~ib~~on: Th~ initial ~ibnmon (ICAL) met.811 ticceptance criterla .. · ·' 

..... , : '."':· ::-.·:<_ ~ ·;~. -.: .... · < .. Th~ .. ~d mem. exce~tioii(GME) ·~as ·~pli~ to ·c~ntin~ing c~ibration vcriti~~ .(CCV) · ;._ : 
... · · . · · .. . .. . .. s~dards· in this package. This rule is described in Method SW-846 and states.that when one or' : 

. . · · · ·. more comp0unds ~ls to meet acceptance criteria; the initial .calibration (ICAL) may be used for · 
· · · ' · . quantitation if the average percent difference (DloD) of all the c·ompounds in the CCV is les5.i:han 

· .v." · · ·:· .. · · : · :or equal to IS %; The data are summarized on the Fonn VII for each clock. The Form VII includes ... · · 
· :· " " . . . · : the %D for each target corppouri~ and a calcµlation of t11e ~and mean.for that CCV ... · . : " ... · · · 

.. · -·· .. · .. .'.« . ~.· ·.BI~: A~l ae~~. ~~~~ we,r~ m~ · : ·. ::· ;:: . >~: .·:·"~ .. :: ... :'_ ...... · ':-_·" .. . . .. . .... . . ... -· 
." : '. :: · · : ._-- · > "" : · · <". : .... · c. · "s~gates: Due to the lewl of· dilution r~Irecl°because· ~f the p~~ of non-target ·niatrix · . ~.... '. · 

·:. ". ·" ':: · : . -· . . . · . ' interferences, the. SU1T0gatc recoveries could not be calctilated for· any ·of the samplcS. in this · · . 
. .. .. . ... .:.. .... '. package.. Tt-i~· results have·~ denoted ~th an ~'OD" data qualifier on Fonn 2. '. . , .:. . . . 
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Robb Unger, Project Manager 
SpectraTech, Inc. 
132 Jefferson Court 
Oak Ridge, TN 37830 

Dear Mr. Unger, 

Engineering & Environmental Services 

January 15, 2004 

The following narrative represents an Executive Summary of the Verification and Validation 
process for the Zone J Sampling Project Chemical Data Review. 

Spectra Tech Inc. has performed 100% data verification and 100% data validation for chemical 
data that was collected to characterize the Zone J Sampling project. The original data 
deliverable included hard copy data packages and electronic data deliverables (EDDs) for single 
data package SAOC02 . 

Analytical Chemistry Data 

The following data from the Laboratory was used to complete a Level 4 Verification and 
Validation for Chemical parameters in accordance with the Zone J Sampling and Analysis Plan. 

A common item noted in the report was the fact that matrix spike (MS) or matrix spike duplicates 
(MSDs) was not analyzed or reported for the Pesticide/PCB portion of the data package. The 
data packaged did contain matrix spike on the metals and semi-volatiles analytes and these are 
noted in the narrative of the validation report. The Sampling and Analysis Plan specified that a 
MS was to be provided for the SDGs although the MS/MSD sample was justified based on the 
matrix effects causing QC failure on the undiluted sample thus running a diluted sample to pass 
the QC for the sample column per-cent difference was justified. Also, where missing, there was 
no statement in the narrative section of the related laboratory reports explaining the absence of 
MS/MSD analyses and results. 

Data Verification 

100 % Verification was performed on the data package. The following data issues were 
documented on the attached Chemical Data Verification checklists. 

• For polychlorlnated biphenyls (PCBs), column confirmation percent difference (%D) form 
Vlls were included and reviewed with respect to the hard copy data packages, 

• EDD and hard copy data package results and/or laboratory qualifier flags were provided 
and in agreement. Addition of Validation Qualifier codes were added as a deliverable on 
an Excel data base. 

! 3,;: .it:!ff1<1~,-u11 :::ov11 • Oal< Ridge. Tennessee 37830 f86til-+d:.;-1d·1v • (865J483-i'!62 Jax1 
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Data Validation 

Data validation was performed for the data package. The following data issues were 
documented in the attached Data Validation report. 

• For Pesticides/PCBs, there were two occurrences of the percent difference between the 
quantitation and confirmation GC columns was greater than the QC limit of 25%, and the 
Grand Mean Exception of SW-846 was used qualify the Continuing Calibration 
. Verification (CCV); 

• For total semi-volatile organics analysis (SVOAs), two compounds were disqualified due 
to low MS/MSD and LCS recoveries; 

• For total metals, the Antimony results were qualified as UJ (Estimated undetected) due 
to MS/MSD recoveries that were outside QC limits. 

Conclusion 

Overall, the quality of the chemical and radiological analysis results for samples from this project 
were acceptable, with minimal qualification of results. 

2-rtL 
Thomas G. Lee 
QA Officer/Senior Engineer 
Spectra Tech, Inc . 

. 3;· .:eifprsm1 Cowt • Oak Ric:µe Temmssee 37830 

www.spectratechinc.com 
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Chemical Analytical Data Validation Comments 
on Data for Sample Data Group (SDG) SAOC02 

Data for 15 soil samples was reported in this data package. The chain of custody was 
prepared by ENSAFE of Charleston, S.C. and transmitted with the samples to the STL in Savannah, 
GA. The soil samples were analyzed forpolychlorinated biphenyls (PCBs), volatile organics analysis 
(VOAs), semi-volatile organics analysis (SVOAs), total metals, total mercury, and wet chemistry 
per-cent moisture content. All analyses were performed by Severn Trent Laboratories of Savannah. 
The analytical data were evaluated according to the guidance provided in the referenced methods 
from SW-8461 for quality control issues, which could result in rejection of sample results. The 
validation was preformed in accordance with the specification and requirements of the Sampling and 
Analysis Plan for Zone J, Charleston Naval Facility (SAP). In addition, the Validation Specification 
used in the process include those contained in Spectra Tech Inc. procedure, STI-QA-100, Data 
Validation Procedure and the Data Verification Project Plan, WESKEM WD-130. Where there were 
discrepancies between the QC requirements in SW-846, the Spectra Tech, Inc. procedures, and the 
WESKEM WD-130, the QC requirements in STI-QA-100, Data Validation Procedure were 
followed . 

The samples have the following Customer ID (Client sample) numbers: 

1. 680-1658-1 
2. 680-1658-2 
3. 680-1658-3 
4. 680-1658-4 
5. 680-1658-5 
6. 680-1658-6 
7. 680-1658-7 
8. 680-1658-8 
9. 680-1658-9 
10. 680-1658-10 
11. 680-1658-11 
12. 680-1658-12 
13. 680-1658-13 
14. 680-1658-14 
15. 680-1658-15 

(BSLMOOOlOl) 
(BSLM000201) 
(BSLM000901) 
(054M000102) 
(556M000702) 
(556M000502) 
(BSLM000401) 
(BSLM000301) 
(BSLMOOlOOl) 
(BSLM000801) 
(BSLM000501) 
(BSLM000701) 
(BSLM000601) 
(NOIM000402) 
(009M000402) 

1"EPA Test Methods for Evaluating Solid Waste, Physical/Chemical Methods," 
S W-846, Third Edition. 
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• 
Polychlorinated Biphenyl's by Gas Chromatography 

The above Samples were analyzed for total PCBs. 

Holding Times 
The holding time requirements were met. No rejection ofresults is recommended. 

Calibration 
The initial calibration criteria were met in the SDG , however continuing calibration 

verification (CCV) recoveries were excepted due to low recoveries in the CCV. The sample required 
dilution to pass the required %D column criteria due to matrix inference, thus the Grand Mean 
Exception of SW-846 was used for the continuing calibration verification (CCV) in this data 
package. Form Vlls were reviewed for percent difference for the compounds in the CCV to assure 
acceptance criteria of< 15 % for each clock. %D Range for the linear and 2°d order curves was from 
-4.6% for Aroclor 1016to 15.1%for Aroclor 1260forinstrumentSGMECD1and-2.7%to12.9% 
for Aroclor 1016 for instrument SGMECD2. The 4th run for Aroclor 1260 and the surrogate 
Decachlorobiphenyl (DCB) were outside of the acceptance criteria, all other were acceptable. The 
grand means were calculated for SGECD 1 (8.31 % D) target run were acceptable as were target runs 
for SGECD2. Based on the CCV calculations the initial and continuing calibration criteria were met. 

• No rejection of results is recommended. 

• 

Blank 
Blank criteria were met. No rejection of results is recommended. 

Surrogate Recovery 
The surrogate recoveries were met. No rejection of results is recommended. 

Matrix Spike/Matrix Spike Duplicate CMS/MSD) 
The MS/MSD recoveries were within acceptable limits. , No rejection of results is 

recommended. 

Laboratory Control Sample CLCSl 
The LCS recoveries were acceptable. No rejection ofresults is recommended. 

Organochlorine Pesticides by Gas Chromatography 

The above Samples were analyzed for VOAs. 

Holding Times 
The holding time requirements were met. No rejection of results is recommended . 
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Calibration 
Initial calibration was acceptable however matrix interference due to non target compounds 

caused the continuing calibration verification (CCV) to fail QC acceptance criteria(> 15% D) during 
undiluted sample runs, thus the sample was analyzed at a DF of 10. The Grand Mean Exception of 
SW-846 was used for the CCV in this data package. Form Vlls were reviewed for percent difference 
for the compounds in the CCV to assure acceptance criteria of< 15 % for each clock. %D Range for 
the linear and 2nd order curves was from -.5% for 4,4 DDE to 19.6% for Endrin aldehyde for 
instrument SGMECDl and .8% Endrin to 17.0% for Endrin aldehyde for instrument SGMECD2. 
Compounds 4,4'-DDT, Endrin aldehyde, and Endrin keyton were outside of the acceptance criteria 
for instrument SGMEC2, all others were acceptable. Grand means were calculated for SGECDl and 
SGECD2 target run (7.33% D) and were acceptable. Based on the CCV calculations the initial and 
continuing calibration criteria were met. No rejection of results is recommended. 

Blank criteria were met. No rejection of results is recommended. 

Surrogate Recovery 
The surrogate recoveries were 0% due to dilution of the samples (DF=lO) in this SDG. The 

undiluted samples were subjected to Florisil and Copper cleanup prior to the undiluted sample run 
without success. Acid cleanup was not attempted as this would have affected quantization of single 
peak pesticide compounds. Since the surrogates could not be evaluated due to dilution, no rejection 
of results is recommended. 

Matrix Spike/Matrix Spike Duplicate CMS/MSD) 
Matrix Spike/ Matrix Spike Duplicate were not run with these samples due to dilution of the 

samples necessary as a result of Matrix interference. MS/MSD could not be evaluated. LCS 
recoveries were acceptable. No qualification of results is recommended. 

Laboratory Control Sample (LCS) 
The LCS recoveries were acceptable. No rejection of results is recommended. 

SVOAs 

The above Samples were analyzed for SVOAs. 

Holding Times 
The holding time requirements were met. No rejection of results is recommended. 

Calibration 
The initial and continuing calibration criteria were met. No rejection of results is 

recommended . 
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Blank criteria were met. No rejection of results is recommended. 

Surrogate Recovery 
The surrogate recoveries were acceptable. No rejection of results is recommended. 

Matrix Spike/Matrix Spike Duplicate CMS/MSD} 
The MS/MSD recoveries and the RPDs were acceptable with the exception of 

Hexachloroethane and Hexachlorocyclopentadiene. See description under LCS. No rejection of 
results is recommended. 

Laboratory Control Sample (LCS) 
The LCS recoveries were acceptable except for two compounds (HCCPD and HCE). LCS 

recoveries for Hexachlorocyclopentadiene (0, QC limit 20-109) and Hexachloroethane (28, QC 
limit 31-88) were outside the laboratory control limits for these compounds. Due to spike 
recoveries outside of the normal QC limits the Results for Hexachlorocyclopentadiene and 
Hexachloroethane are qualified as unusable (R) due to low LCS and MS/MSD recoveries. The 
remainder of the LCS recoveries were acceptable and no additional qualification is necessary • 

Metals and Total Mercury 

All the samples identified in this SDG were analyzed for metals and total mercury. 

Holding Times 

The holding time requirements were met. No rejection of results is recommended. 

Calibration 

The initial and continuing calibration criteria were met. No rejection of results is 
recommended. 

Blanks 

The blank recoveries were acceptable. No rejection of results is recommended. 

Matrix Spike/Matrix Spike Duplicate CMS/MSD) 

The MS recoveries were acceptable for aJJ clements except Aluminum (1633%), Antimony 
(34%), Iron (645%), and Sodium (66%). The MSD recoveries were acceptable for all elements 
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except Aluminum (1511%), Antimony (31%), and Iron (1124%). The sample chosen for the 
MSIMSD was BLSMOOOIOl. The analyte concentration in the MS sample for Al, Fe and Na 
exceeded the spike amount by at least a factor of 4, so limits are not applied, however the 
quantization of Antimony in the sample was < 4X the spike. The RPDs were acceptable for 
these samples. The Antimony, results for all samples should be qualified as estimated 
undetected (UJ) due to MS/MSD recovery outside the QC limits. 

Laboratory Control Sample (LCS) 

The LCS recoveries were acceptable. No rejection of results is recommended. 

Wet Chemistry 

The above Samples were analyzed for per-cent moisture. The results were evaluated for 
holding times, calibrations, matrix spike recoveries, and duplicate and laboratory control sample 
recoveries where applicable. Based on professional judgment, no rejection of results is 
recommended . 

'} 

PREPARED BY·"";· ~~~~;;:;6oo::::L..t!~~-=st::. ~ 
Validation Review 

Validation summaries for each analysis are provided in this report. Raw data for each analysis 
was reviewed against the validation recommendations. There were no causes for rejection of any of 
the data. Validation findings was re · wed and found to be correct. 

DATE: c:>~- o 2.. - o' 
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FOREWORD 

To meet its mission objectives, the United States Navy (Navy) performs a variety of operations, some 

requiring the use, handling, storage, or disposal of hazardous materials.  Through conventional methods 

of past disposal and through accidental spills and leaks, hazardous materials may have entered the 

environment in ways unacceptable by today’s standards.  With growing knowledge of the long-term 

effects of hazardous materials on the environment, the Department of Defense (DoD) has initiated 

various programs to investigate and remediate conditions related to suspected past releases of 

hazardous materials at DoD facilities. 

 

One of these programs is the Installation Restoration (IR) Program.  The goal of the IR Program is to 

reduce, in a cost-effective manner, the risk to human health and the environment from hazardous 

substance contamination resulting from past DoD activities in the United States and its territories.  The 

program complies with the Comprehensive Environmental Response, Compensation, and Liability Act 

(CERCLA), as amended by the Superfund Amendments and Reauthorization Act (SARA), the Resource 

Conservation and Recovery Act (RCRA) of 1976, as amended, and the Hazardous and Solid Waste 

Amendments (HSWA) of 1984.  These acts establish the means to assess and clean up hazardous 

waste sites for both private-sector and federal facilities. 

 

The RCRA and HSWA corrective action program addresses present management of hazardous material.  

RCRA ensures that solid and hazardous wastes are managed in an environmentally sound manner.  The 

corrective action program is designed to identify and clean up releases of hazardous substances at 

RCRA-permitted facilities.  The RCRA-HSWA program is conducted in four stages: 

 

 RCRA Facility Assessment (RFA) 

 RCRA Facility Investigation (RFI) 

 Corrective Measures Study (CMS) 

 Corrective Measures Implementation (CMI) 

 

The Naval Facilities Engineering Command Southeast (NAVFAC SE) manages and the United States 

Environmental Protection Agency (USEPA) and South Carolina Department of Health and Environmental 

Control (SCDHEC) oversee the Navy environmental program at the Charleston Naval Complex (CNC).  

All aspects of the program are conducted in compliance with State and federal regulations, as ensured by 

the participation of these regulatory agencies. 

 

Questions regarding this document should be addressed to the Navy, Mr. Jeffrey Meyers, Remedial 

Project Manager, at (843) 743-2134. 



  Rev. 0 
  10/07 
 

090701/P v CTO 0017 

TABLE OF CONTENTS 

SECTION PAGE NO. 
 
FOREWORD ................................................................................................................................................ iii 
 
ACRONYMS ................................................................................................................................................ ix 
 
1.0 PROJECT MANAGEMENT AND OBJECTIVES ......................................................................... 1-1 
 1.1 TITLE AND APPROVAL PAGE ................................................................................... 1-1 
 1.2 DOCUMENT FORMAT AND TABLE OF CONTENTS ................................................ 1-1 
 1.2.1 Document Control Format ............................................................................................ 1-1 
 1.2.2 Document Control Numbering System ........................................................................ 1-2 
 1.2.3 QAPP Identifying Information ....................................................................................... 1-2 
 1.3 DISTRIBUTION LIST AND PROJECT PERSONNEL SIGN-OFF SHEET .................. 1-2 
 1.3.1 Distribution List ............................................................................................................. 1-2 
 1.3.2 Project Personnel Sign-Off Sheet ................................................................................ 1-3 
 1.4 PROJECT ORGANIZATION ........................................................................................ 1-3 
 1.4.1 Project Organization Chart ........................................................................................... 1-3 
 1.4.2 Communication Pathways ............................................................................................ 1-3 
 1.4.3 Personnel Responsibilities and Qualifications ............................................................. 1-4 
 1.4.4 Special Training Requirements and Certifications ....................................................... 1-4 
 1.5 PROJECT PLANNING AND PROBLEM DEFINITION ................................................ 1-5 
 1.5.1 Project Planning ........................................................................................................... 1-5 
 1.5.2 Site History, Background, and Problem Definition ....................................................... 1-5 
 1.6 PROJECT QUALITY OBJECTIVES AND MEASUREMENT PERFORMANCE  
  CRITIERIA.................................................................................................................. 1-10 
 1.6.1 Development of Project Quality Objectives Using the Systematic Planning  
  Process ...................................................................................................................... 1-10 
 1.6.2 Measurement Performance Criteria ........................................................................... 1-11 
 1.7 SECONDARY DATA EVALUATION .......................................................................... 1-15 
 1.8 PROJECT OVERVIEW AND SCHEDULE ................................................................. 1-16 
 1.8.1 Project Overview ........................................................................................................ 1-16 
 1.8.2 Project Schedule ........................................................................................................ 1-16 
 
2.0 MEASUREMENT/DATA ACQUISITION ...................................................................................... 2-1 
 2.1 SAMPLING TASKS ...................................................................................................... 2-1 
 2.1.1 Sampling Process Design and Rationale ..................................................................... 2-1 
 2.1.2 Sample Identification System ....................................................................................... 2-1 
 2.1.3 Sampling Procedures and Requirements .................................................................... 2-3 
 2.1.4 Investigation-Derived Waste ........................................................................................ 2-5 
 2.1.5 Health and Safety Requirements ................................................................................. 2-5 
 2.2 ANALYTICAL TASKS .................................................................................................. 2-5 
 2.2.1 Analytical SOPs ........................................................................................................... 2-6 
 2.2.2 Analytical Instrument Calibration Procedures .............................................................. 2-6 
 2.2.3 Analytical Instrument and Equipment Maintenance, Testing, and Inspection  
  Procedures ................................................................................................................... 2-6 
 2.2.4 Analytical Supply Inspection  and Acceptance Procedures ......................................... 2-6 
 2.2.5 Analytical Quality Control Samples .............................................................................. 2-6 
 2.3 SAMPLE COLLECTION DOCUMENTATION, HANDLING, TRACKING, AND  
  CUSTODY PROCEDURES ......................................................................................... 2-6 
 2.3.1 Field Documentation .................................................................................................... 2-7 
 2.3.2 Sample Custody ........................................................................................................... 2-7 
 2.4 QUALITY CONTROL SAMPLES ................................................................................. 2-9 
 2.4.1 Quality Control Samples .............................................................................................. 2-9 



  Rev. 0 
  10/07 
 

090701/P vi CTO 0017 

TABLE OF CONTENTS (Continued) 

SECTION PAGE NO. 
 
 2.5 DATA MANAGEMENT TASKS .................................................................................. 2-10 
 2.5.1 Project Documentation and Records ......................................................................... 2-10 
 2.5.2 Data Package Deliverables ........................................................................................ 2-10 
 2.5.3 Data Reporting Formats ............................................................................................. 2-11 
 2.5.4 Data Handling and Management ............................................................................... 2-11 
 2.5.5 Data Tracking and Control ......................................................................................... 2-13 
 
3.0 ASSESSMENT AND OVERSIGHT .............................................................................................. 3-1 
 3.1 ASSESSMENT AND RESPONSE ACTIONS .............................................................. 3-1 
 3.1.1 Planned Assessments .................................................................................................. 3-1 
 3.1.2 Assessment Findings and Corrective Action Responses ............................................ 3-2 
 3.2 QA MANAGEMENT REPORTS ................................................................................... 3-3 
 3.3  FINAL PROJECT REPORT ......................................................................................... 3-4 
 
4.0 DATA REVIEW ELEMENTS ........................................................................................................ 4-1 
 4.1 OVERVIEW .................................................................................................................. 4-1 
 4.2 DATA REVIEW STEPS ................................................................................................ 4-1 
 4.2.1 Step I Data Review: Verification .................................................................................. 4-2 
 4.2.2 Step II Data Review: Validation.................................................................................... 4-3 
 4.2.3 Step III: Usability Assessment...................................................................................... 4-3 
 4.3 STREAMLINING DATA REVIEW ................................................................................ 4-8 
 4.3.1 Data Review Steps to be Streamlined ......................................................................... 4-8 
 4.3.2 Criteria for Streamlining ............................................................................................... 4-8 
 4.3.3 Amounts and Types of Data Appropriate for Streamlining .......................................... 4-8 
 
5.0 ECOLOGICAL RISK ASSESSMENT METHODOLOGY ............................................................. 5-1 
 5.1 SCREENING LEVEL PROBLEM FORMULATION AND ECOLOGICAL EFFECTS  
  EVALUATION .............................................................................................................. 5-2 
 5.2 SCREENING LEVEL EXPOSURE ESTIMATE ........................................................... 5-2 
 5.3 SCREENING LEVEL RISK CALCULATION ................................................................ 5-3 
 5.4 REFINEMENT OF PRELIMINARY CHEMICALS OF POTENTIAL CONCERN .......... 5-4 
 
6.0 HUMAN HEALTH RISK ASSESSMENT METHODOLOGY ........................................................ 6-1 
 6.1 DATA EVALUATION .................................................................................................... 6-2 
 6.1.1 Data Usability ............................................................................................................... 6-2 
 6.1.2 Selection of Chemicals of Potential Concern ............................................................... 6-2 
 6.2 EXPOSURE ASSESSMENT........................................................................................ 6-3 
 6.2.1 Conceptual Site Model ................................................................................................. 6-3 
 6.2.2 Central Tendency Exposure versus Reasonable Maximum Exposure ....................... 6-4 
 6.2.3 Exposure Point Concentrations ................................................................................... 6-4 
 6.2.4 Chemical Intake Estimation.......................................................................................... 6-4 
 6.3 TOXICITY ASSESSMENT ........................................................................................... 6-7 
 6.3.1 Toxicity Criteria ............................................................................................................ 6-7 
 6.3.2 Toxicity Criteria for Chromium...................................................................................... 6-8 
 6.4 RISK CHARACTERIZATION ....................................................................................... 6-8 
 6.4.1 Quantitative Analysis .................................................................................................... 6-8 
 6.4.2 Comparison of Quantitative Risk Estimates to Benchmarks ....................................... 6-9 
 6.5 UNCERTAINTY ANALYSIS ......................................................................................... 6-9 
 6.5.1 Uncertainty in Data Evaluation ................................................................................... 6-10 
 6.5.2 Uncertainty in the Exposure Assessment .................................................................. 6-10 
 6.5.3 Uncertainty in the Toxicity Assessment ..................................................................... 6-10 
 6.5.4 Uncertainty in the Risk Characterization .................................................................... 6-10 



  Rev. 0 
  10/07 
 

090701/P vii CTO 0017 

TABLE OF CONTENTS (Continued) 

APPENDICES 
 

A UFP-QAPP CHECKLIST 
B TtNUS FIELD FORMS 
C TtNUS FIELD STANDARD OPERATING PROCEDURES 
D HEALTH AND SAFETY PLAN 
E ANALYTICAL LABORATORY STANDARD OPERATING PROCEDURES 
F ECOLOGICAL RISK ASSESSMENT SUPPORTING INFORMATION 
G MEETING/CONFERENCE CALL MINUTES 

 
 
 

TABLES 

NUMBER 
 
1-1 Measurement Performance Criteria  (corresponds to UFP-QAPP Worksheet 12) 
1-2 Reference Limits and Evaluation (corresponds to UFP-QAPP Worksheet 15) 
1-3 Zone J Historical Sediment Data 
2-1 Rationale for Sediment Sampling Locations 
2-2 List of Standard Operating Procedures for Field Work 
2-3 Bottleware, Preservation, and Holding Time Requirements (corresponds to UFP-QAPP 

Worksheet 19) 
2-4 Analytical SOP References (corresponds to UFP-QAPP Worksheet 23) 
2-5 Analytical Instrument Calibration (corresponds to UFP-QAPP Worksheet 24)  
2-6 Analytical Instrument and Equipment Maintenance, Testing, and Inspection (corresponds to 

UFP-QAPP Worksheet 25) 
2-7 QC Samples (corresponds with UFP-QAPP Worksheet 28) 
2-8 Sample Handling System (corresponds to UFP-QAPP Worksheet 26) 
2-9 Sample Custody Requirements (corresponds to UFP-QAPP Worksheet 27) 
2-10 Environmental and QA/QC Sampling and Analysis Program 
2-11 Project Documents and Records (corresponds to UFP-QAPP Worksheet 29) 
2-12 Laboratory Data Package Elements  
2-13  Analytical Services (corresponds with UFP QAPP Worksheet 30) 
3-1 Assessment Findings and Corrective Action Responses 
3-2 Field and Laboratory Project Documents and Records 
4-1 Verification (Step I) Process (corresponds with UFP-QAPP 34) 
4-2 Validation (Steps IIa and IIb) Summary (corresponds with UFP-QAPP Worksheet 36) 
4-3 Validation (Steps IIa and IIb) Process (corresponds with UFP-QAPP Worksheet 35) 
6-1 Values for Exposure Parameters for Adult Recreation Users Ingestion of Fish 
6-2 Calculations of Blood Lead Concentrations – Ingestion of Fish by a Recreational Fisherman 
 

 



  Rev. 0 
  10/07 
 

090701/P viii CTO 0017 

FIGURES 

NUMBER 
 
1-1 Project Organization Chart 
1-2 Zone J Site Vicinity and Location Map 
1-3 Zone J Site Plan  
2-1 Sediment Sampling Locations  
 
 



  Rev. 0 
  10/07 

090701/P ix CTO 0017 

ACRONYM LIST 

ALM   Adult Lead Model 

AOC   Area of Concern 

ATSDR   Agency for Toxic Substances and Disease Registry 

bgs   below ground surface 

BEHP   bis(2-ethylhexyl) phthalate 

BRAC   Base Realignment and Closure 

BSAF   Biota sediment accumulation factor 

BW   Body weight 

Cal EPA  California Environmental Protection Agency 

CERCLA  Comprehensive Environmental Response, Compensation, and Liability Act 

CFR   Code of Federal Regulations 

CLEAN   Comprehensive Long-Term Environmental Action Navy 

CLP   Contract Laboratory Program 

CNC   Charleston Naval Complex 

COC   Chemical of concern 

COPC   Chemical of potential concern 

CSF   Cancer Slope Factor 

CSM    Conceptual Site Model 

CTE   Central tendency exposure 

CTO   Contract Task Order 

DoD   Department of Defense 

DoD QSM  Department of Defense Quality Systems Manual 

DQO   Data Quality Objective 

DVM   Data Validation Manager 

ECT   Environmental Consulting & Testing 

EDD   Electronic data deliverable 

EPC   Exposure point concentration 

ERA   Ecological risk assessment 

ERM   Effects range median  

ESDSOPQAM  Environmental Science Division, Standard Operating Procedures and Quality 

Assurance Manual  

ESV   Ecological screening value 

EU   Exposure Unit 

FAQ   Frequently Asked Question 

FD   Field duplicate 
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FI   Fraction ingested 

FOL   Field Operations Leader 

GIS   Geographical Information System 

GPS   Global Positioning System 

HASP   Health and Safety Plan 

HEAST   Health Effects Assessment Summary Tables 

HHRA   Human health risk assessment 

HI   Hazard Index 

HQ   Hazard quotient 

ICP   Inductively coupled plasma 

ICR   Incremental cancer risk 

IDW   Investigation-derived waste 

IR   Ingestion rate 

IRIS   Integrated Risk Information System 

LCS   Laboratory control sample 

LQAP   Laboratory Quality Assurance Plan  

MDL   Method detection limit 

MPC   Measurement performance criterion 

MRL   Minimal Risk Level 

MS   Matrix spike 

MSD   Matrix spike duplicate 

NAVFAC SE  Naval Facilities Engineering Command Southeast 

NCEA   National Center for Environmental Assessment  

NFESC   Naval Facilities Engineering Service Center  

NIRIS   Naval Installation Restoration Information Solutions 

NOAA   National Oceanic and Atmospheric Administration  

NPDES   National Pollutant Discharge Elimination System 
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1.0 PROJECT MANAGEMENT AND OBJECTIVES 

Rev. 1 
03/08 

This Quality Assurance Project Plan (QAPP) was prepared by Tetra Tech NUS, Inc. (TtNUS) for Naval 

Facilities Engineering Command Southeast (NAVFAC SE) under Contract Task Order (CTO) 0017 of the 

Comprehensive Long-Term Environmental Action Navy (CLEAN) IV Contract Number N62467-04-D-0055. 

This QAPP addresses supplemental investigation of Zone J located at Charleston Naval Complex (CNC), 

Charleston, South Carolina, as governed under the Resource Conservation and Recovery Act (RCRA} 

program and managed by the Navy's Base Realignment and Closure Program Management Office 

Southeast (BRAG PMO SE). Findings from the investigation will be documented in a RCRA Facility 

Investigation (RFI) Report. 

The purpose of this QAPP is to ensure that data of the correct type, quantity, and quality are collected to 

support the attainment of project objectives. This plan meets the intent of the Uniform Federal Policy for 

QAPPs, hereafter referred to as UFP-QAPP (USEPA, 2006). 

1.1 TITLE AND APPROVAL PAGE 

The title and approval pages, which serve as the cover and signature page of this QAPP, identify the 

project to which this QAPP applies. 

1.2 DOCUMENT FORMAT AND TABLE OF CONTENTS 

This work plan consists of four sections: Section 1.0 is this introduction, which includes descriptions of the 

objectives and scope, project organization, and site history of Zone J. Section 2.0 provides measurement 

and data acquisition requirements and presents the sampling rationale. Sections 3.0 and 4.0 provide 

information on assessment and oversight and data review elements, respectively. Section 5.0 evaluates 

human health risk from fish ingestion and Section 6.0 evaluates ecological risk. Tables and figures 

referenced in a given section are provided at the end of that section. The appendices include the 

following: UFP-QAPP worksheet cross reference (Appendix A}, TtNUS Field Forms (Appendix B}, TtNUS 

Standard Operating Procedures (SOPs), site-specific health and Safety Plan (HASP) (Appendix D), 

analytical laboratory SOPs (Appendix E), ecological risk assessment supporting information, and minutes 

from meetings/conference calls (Appendix G). 

1.2.1 Document Control Format 

Document control procedures are used to identify the most current version of the QAPP and to help 

ensure that only the most current version of the QAPP is used by all project participants. To meet this 

goal, text, tables, and figures in this QAPP include a header indicating the revision number and date. The 
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footer indicates the page number within the section. Revision 0 with the month and year is used as part of 

the header for the draft, draft final, and final versions. Any revisions made after submittal of the initial final 

version will be indicated with appropriate sequential revision numbers and revision dates. Individual pages 

may be updated; in those cases only the updated pages will reflect a change in revision number and date. 

1.2.2 Document Control Numbering Svstem 

A document control numbering system will not be used for this QAPP because this project has a distinct 

document distribution list. QAPP dates and revision numbers will identify which revision is received by 

each recipient. The QAPP and any revisions, addenda, or amendments will be provided in accordance 

with the QAPP distribution list (see Section 1.3.1 ). 

1.2.3 QAPP Identifying Information 

The QAPP identifying information (found on the QAPP cover and signature page) identifies the key project 

participants and the program for which the current project is being performed. The QAPP identifying 

information is provided on UFP-QAPP Worksheet 2 (Crosswalk} in Appendix A. Additional information 

such as a summary of previous site work, the applicable regulatory program, and scoping session dates 

may be found on UFP-QAPP Worksheet 2. 

1.3 DISTRIBUTION LIST AND PROJECT PERSONNEL SIGN-OFF SHEET 

1.3.1 Distribution List 

The QAPP distribution list includes (one copy each unless otherwise noted): 

• Dudley Patrick, Navy BRAC SE PMO (2 copies) 

• Meredith Amick, South Carolina Department of Health and Environmental Control (SCDHEC) 

(3 copies) 

• Susan Byrd, SCDHEC 

• Dann Spariosu, USEPA 

• Dean Williamson/Gary Foster/CH2MHill 

• Gary Benfield, WPC 

• Mike Whitten, TtNUS 

• Linda Klink, TtNUS 

• Andrea Colby, Katahdin Analytical 

• Mr. Ed Duncan, Marine Resources Center 

• Dr. Tom Dillon, National Oceanic and Atmospheric Administration (NOAA) 

• Priscilla Wendt, South Carolina Department of Natural Resources (SCDNR) 
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• Diane Duncan, US Fish and Wildlife Service 
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• Barbara Neale, Office of Coas!al Resource Management (OCRM) 

• Van Whitehead, Office of General Counsel-OCRM Charleston 

Each person listed above will receive copies of the QAPP and subsequent revisions. Revisions may be in 

the form of a complete document reissue or individual pages that have been changed depending on the 

extent of changes. 

1.3.2 Project Personnel Sign-Off Sheet 

The QAPP signature page and record of review will be signed by all key TtNUS personnel working on the 

project. A signature on these forms indicates that the person has read this QAPP and is familiar with the 

tasks they are to perform. The completed record of review will be maintained in the TtNUS project file 

under the control of the TtNUS Project Manager (PM). Also, a kickoff meeting will be held to ensure that 

all field personnel understood the tasks they are to perform prior to sign off. 

1.4 PROJECT ORGANIZATION 

1.4.1 Project Organization Chart 

A project organization chart depicting the agencies and contracting personnel involved with the review and 

implementation of the QAPP is shown on Figure 1-1. The Navy, who is the lead agency for this site, and 

TtNUS (Navy Contractor) will implement this QAPP. 

1.4.2 Communication Pathways 

Pathways have been established for the exchange of project-related information and for making 

alterations to project methods, schedules, requirements, etc. that may be required because of unforeseen 

or changing circumstances. Communication pathways are as follows: 

Name Phone Number E-mail Address 

Jeffrey Meyers, Navy BRAC SE PMO 843-743-2134 jeffre:,£.g.me:ters@naY:t.mil 

Stacey French, SCDHEC 803-896-4255 frenchsl@dhec.sc.gov 

Meredith Amick, SCDHEC 803-896-4218 amickms@dhec.sc.gov 

Susan Byrd, SCDHEC 803-896-4188 byrdsk@dhec.sc.gov 

Dann Spariosu, USEPA 404-562-8552 sgariosu.dann@egamail.ega.gov 

Gary Benfield, WPC 843-884-1234 gbenfield@wpceng.com 

Mike Whitten, TtNUS 803-641-6313 mike.whitten@ttnus.com 

Chris Pike, TtNUS 412-921-8861 chris.gike@tetratech.com 
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The Natural Resources Trustees can be contacted via mail as follows: 

Mr. Ed Duncan 
Marine Resources Center 
South Carolina Department of Natural Resources 
PO Box 12559 
Charleston, SC 29433-2559 

Dr. Tom Dillon 
National Oceanic and Atmospheric Administration 
CIC USEPA Region 4, 4WD-OTS 
61 Forsyth St. SW 
Atlanta, Ga 30303 

Priscilla Wendt 
South Carolina Department of Natural Resources 
217 Ft. Johnson Drive 
Charleston SC 29422 

Diane Duncan 
United States Fish and Wildlife Service 
176 Croghan Spur Road 
Suite 200 
Charleston SC 29407 

Barbara Neale 
Office of Coastal Resource Management 
1362 McMillan Avenue 
Suite 400 
Charleston SC 29405 

Van Whitehead 
Office of General Counsel-OCRM Charleston 
1362 McMillan Avenue 
Suite 400 
Charleston SC 29405 

1.4.3 Personnel Responsibilities and Qualifications 

Rev. 0 
1007 

Qualified personnel will be employed for each task to be completed as part of the Zone J supplemental 

investigation. Resumes of TtNUS personnel are available on request through the PM. 

1.4.4 Special Training Requirements and Certifications 

All field personnel will have appropriate training to conduct the field activities to which they are assigned. 

Additionally, each site worker will be required to have completed a 40-hour course (and 8-hour refresher, if 
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applicable) in Health and Safety Training as described under Occupational Safety and Health Act (OSHA) 

29 Code of Federal Regulations (CFR) 1910.120(b}(4). 

Field personnel operating a boat for purposes of sediment sample collection will have up-to-date 

Watercraft Safety Certification. 

The selected analytical laboratory, Katahdin Analytical of Maine has successfully completed the laboratory 

evaluation process required as part of the NFESC Quality Assurance (QA} Program and described in the 

Department of Defense Quality Systems Manual (DoD QSM) (January 2006). 

1.5 PROJECT PLANNING AND PROBLEM DEFINITION 

This section summarizes information on the project planning conducted to develop the problem definition. 

This section also includes site history and background information. 

1.5.1 Project Planning 

The following project planning meetings and conference calls were conducted as needed to prepare the 

QAPP. Minutes from the kickoff meeting and conference call are provided in Appendix G. 

• Kickoff Meeting - November 16, 2006 

• Conference Call - January 04, 2007 

• Site Visit- July 10, 2907 

1.5.2 Site Historv. Background. and Problem Definition 

The remainder of this section provides a general description of Zone J, summarizes previous 

investigations conducted at Zone J, and provides the rationale for the subject supplemental investigation. 

1.5.2.1 Zone J Description 

CNC is on the western shore of the Cooper River in Charleston Harbor (Figure 1-2), which is formed by 

the confluence of the Cooper, Ashley, and Wanda Rivers and their tributaries. For management 

purposes, CNC has been divided into 12 investigative zones that are identified as Zones A through L. 

Zone J consists of portions of the Cooper River, Shipyard Creek, and Noisette Creek. Zone J lies within 

the Charleston Harbor estuary, which is a mixing zone where fresh water meets salt water. Zone J is also 

subjected to the twice-daily tidal ebb and flow, which mix salt water and fresh water and transport 

sediments and potential pollutants within the estuary. 
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The former Charleston Navy Base was the Navy's third largest home port, supporting more than 70 

surface vessels and submarines until 1996 when the base was closed. During Navy operations, the 

facility performed various tasks related primarily to ship repair and maintenance. CNC currently supports 

several private and federal facilities that use the docks and piers, including Detyens Shipyards, Charleston 

International Port, Charleston Shipbuilders, Inc., National Oceanic and Atmospheric Administration 

(NOAA), and the U.S. Coast Guard (Ensafe, 2003a). 

The CNC waterfront along the Cooper River is dominated by 25 piers and five dry docks, and is protected 

along most of its length by a wooden and/or concrete seawall. The U.S. Army Corps of Engineers 

maintains a navigation channel along the waterfront. The Cooper River and Noisette and Shipyard Creeks 

provide habitat for numerous aquatic organisms including a variety of fish, crustaceans, and mollusks. 

Shipyard Creek discharges into the Cooper River at the southern end of Zone J (Figure 1-3). CNC 

occupies the eastern shoreline of Shipyard Creek. Portions of Zones G, H, and I drain to the creek. The 

Cooper River Marina is located at the confluence of Shipyard Creek and the Cooper River. Industrial 

facilities along the western shoreline of Shipyard Creek include the Macallow Corporation, Foster Wheeler 

Resource Recovery Plant, Chevron Products Co., and Kinder Morgan Bulk Terminal (known locally as 

Shipyard River Terminal) (Ensafe, 2003a). Most of the non-industrial portions of Shipyard Creek's 

shoreline consist of marsh vegetation, primarily cordgrass (Spartina spp.). The intertidal mudflats and 

marshy areas provide habitat for numerous aquatic and wildlife species including herons, egrets, and 

other birds, and presumably for a variety of mammals such as raccoons (Procyon lotor), rice rats 

(Oryzomys palustris), and marsh rabbits (Sylvi/agus aquaticus). 

Noisette Creek flows eastward into the Cooper River at the northern end of Zone J (Figure 1-3). Portions 

of the creek are bordered by undercut banks that are 3 to 6 feet above the water. Vegetation along the 

banks consists of various trees and shrubs. Vegetation in lower areas along the creek is dominated by 

smooth cordgrass (Spartina alterniflora), with patches of salt meadow cordgrass (S. patens) and black 

needlerush (Juncus roemerianus). Wildlife species associated with Noisette Creek are largely the same 

as mentioned above for Shipyard Creek but are probably fewer in number because the area 

encompassed by Noisette Creek is smaller than that of Shipyard Creek. 

1.5.2.2 Contaminant Sources Associated with Zone J 

The Zone J water bodies {Cooper River, Noisette Creek, and Shipyard Creek) receive storm water runoff 

and other inputs from numerous point and nonpoint discharges, including several National Pollutant 

Discharge Elimination System {NPDES) outfalls. Several onshore sites that previously contributed 

contaminants to Zone J have been remediated; such sites no longer pose potential risks to human health 

090701/P 1-6 CT00017 



Rev. 0 
1007 

or the environment and have been closed under the RCRA process. Final decisions regarding the 

following Areas of Concern (AOCs), however, have not been resolved pending evaluation of Zone J: 

AOC 517 - Indoor Firing Range. Building M-192 

AOC 517 consists of Building M192 and a one-story 80' x 40' concrete block structure built in 1959. The 

building was originally used as an indoor pistol range from 1959 until 1974. It was then converted into a 

classroom and storage building in 197 4. The lead bullets fired at the range were contained within the 

structure. 

AOC 555 - Former Latrine & Substation. Building 1119 

AOC 555 is former Building 29, which served as a latrine and substation when constructed in 1922. It was 

used until 1967, and aerial photos show that the facility do not exist after 1967. During operation, it is 

believed that its waste stream was diverted directly into the Cooper River. No other information was found 

regarding the size, design features, or operating practices of the site. It is currently a flat, paved area near 

the junction of Pier D and the quaywall. 

AOC 556 - Orv Dock Discharge Areas 

AOC 556 consists of the Drydock (DD) drains and areas around the mouth of each of the five drydocks. 

The five drydocks were constructed in the following years: DD 1 in 1907, DD 2 in 1942, DDs 3 and 4 in 

1943, and DD 5 in 1964. A large grated drain runs along the middle of the entire length of each drydock. 

Underground pumps remove the water collected in the drain and direct it to the sanitary sewer system 

after the drydock is sealed and pumped dry. Outfalls adjacent to the drydock are used to de-water the 

drydock immediately following the sealing of the caisson. 

AOC 557 - Former Latrine. south of Orv Dock #1 

AOC 557 consists of former Building 1020 and a latrine constructed in 1909 and used until 1939. During 

operation, wastes are believed to have been discharged into the Cooper River. No other information was 

found during this assessment regarding the size, design features, or operating practices of this site. 

Currently, this site is covered with asphalt. 

AOC 691- Waterfront 

AOC 691 consists of approximately 21,600 feet of the riverfront along the Cooper River, approximately 

2,500 feet of riverfront along the Noisette Creek, and approximately 4,800 feet of riverfront along the 

Shipyard Creek. These waterfront areas extend along areas controlled by CNSY, the Naval Supply 
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Center, and Naval Station Charleston, which comprise the three primary tenants at Naval Base 

Charleston. Activities and operations include ship and equipment repair, painting, cleaning, transporting, 

manufacturing, and general maintenance tasks. Waste generation activities associated with these 

activities are the primary concern for this unit. More than 20 piers are located along the Cooper River 

waterfront. Activities on these piers include refueling, repair, ship docking, and loading/unloading of ship 

materials. These activities are potential sources of waterfront contamination. Additionally, building drains 

and storm drains underlying Naval Base Charleston have the potential to discharge contaminants from 

other sections into the Cooper River. 

AOC 692 - Free Product along Cooper River 

AOC 692 consists of areas along Cooper River where excavations have revealed free product consisting 

primarily of petroleum products. Naval Base Charleston monitors the area of the river from Pier Alpha to 

the southern portion of the Base. Base personnel responded to general oil or petroleum product spills 

along the Cooper River, but remediations were usually performed by an outside contractor. Most 

petroleum product spills on or into the river were reported and cleaned up. The size of the average spill 

was approximately 50 to 100 gallons. Extremely large spills are handled by the Coast Guard. 

Spill cleanup crews logged all reported spills so they were able to identify potential problems. Based on oil 

spill logs from 1990 to date, at least 7,940 gallons of various petroleum products have been spilled into the 

Cooper River. Spills associated with specific tasks or vessels were examined closely. Because the 

cleanup crews did not have baseline characteristics or random sampling procedures, a spill that went 

unreported may not have been detected unless visible. Naval Base Charleston personnel have reportedly 

encountered pockets of free product during excavations along the Cooper River. 

No separate investigations are planned for the above sites. However, pertinent information regarding the 

sites and their relation to Zone J will be documented in the Zone J RFI report. 

1.5.2.3 Previous Investigations 

Several investigations of AOCs and Solid Waste Management Units (SWMUs) were conducted prior to 

the scope of the Zone J RFI being defined as the assessment of Noisette and Shipyard Creeks and the 

Cooper River. The BRAC Cleanup Team eventually initiated the large-scale Zone J investigation to 

ensure a consolidated data set. 

The Navy completed preliminary sampling of Zone J water bodies in September 1997 (EnSafe, 1997). 
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Hydrodynamic modeling was conducted and a tidal excursion zone was described for Charleston Harbor 

(ECT, 1999). The tidal excursion zone defines the area that could potentially be impacted by CNC 

discharges to the water bodies of Zone J. 

A screening-level ecological risk assessment (SLERA) was provided in the Zone J Draft RFI Report - Part 

One (EnSafe, 2000). Regulatory comments indicated the need for the RFI to include a more detailed 

evaluation of linkages between CNC sites and Zone J, including a thorough evaluation of potential 

contaminant migration pathways. The following scenarios were subsequently evaluated to determine if 

contaminants released from sites at CNC could migrate to Zone J: 

• Transport to Zone J via storm water drainage systems and outfalls (EnSafe, 2003a) 

• Overland transport to Zone J via sheet flow (CH2M-Jones, 2003) 

• Transport to Zone J via groundwater discharge to surface water (Ensafe, 2004) 

SLERAs for the Cooper River, Noisette Creek, and Shipyard Creek were conducted in 2003 (EnSafe, 

2003b; 2000c; and 2003d). Based on the outcome of the SLERAs, a technical memorandum was 

generated that evaluated the potential for upland source linkages to sediment contamination in Zone J 

(EnSafe, 2004). Based on ecological evaluations in the SLERAs and the "linkage" document, five areas 

with elevated Effects Range Median (ERM) quotients and CNC source linkages were identified for 
.• f 

additional sampling. The five areas consisted of three locations in the Cooper River, one location in 

Shipyard Creek and one location in Noisette Creek. 

The latest round of sampling occurred in December 2005 when sediment samples were collected from 15 

locations (Spectra Tech, 2006). Ten of the 15 locations had been pre-approved by SCDHEC and South 

Carolina Department of Natural Resources (SCDNR) representatives as locations representing regional 

baseline (reference) conditions. The other five locations were those with elevated ERM quotients and 

CNC source linkages (see previous paragraph). MDLs exceeded ecological screening values for 

numerous analytes in the five samples collected from the Cooper River, Shipyard Creek, and Noisette 

Creek. This was especially problematic for pesticides and polychlorinated biphenyls (PCBs), and some 

polynuclear aromatic hydrocarbon (PAH) compounds. The elevated MDLs precluded conclusions 

regarding sediment-related ecological risk. Therefore, the collection and analysis of additional sediment 

samples are required to address this situation. 

1.5.2.4 Summary and Problem Definition 

Zone J requires additional project tasking in order to complete the RFI report. Prior sediment sampling at 

Zone J utilized method detection limits (MDLs) that exceeded ecological screening values. These 

elevated MDLs precluded conclusions regarding sediment-related ecological risk. Additional sediment 
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samples are required to address this situation and to satisfy regulatory agency concerns and comments 

as related to the site RFI. 

Several interim reports have been generated for Zone J during the previous 1 O years, and the Navy has 

worked closely with SCDHEC throughout the entire investigation, and other Natural Resource Trustees 

such as SCDNR, NOAA, and the U.S Environmental Protection Agency (USEPA) have also been involved 

in the decision-making process to date. The RFI report has not been completed. MDLs in the most 

recent sediment sampling at Zone J exceeded ecological screening values for numerous analytes and 

precluded conclusions regarding sediment-related ecological risk. The collection and analysis of 

additional sediment samples are required to address this situation. In addition, the previous investigations 

and extensive data set need to be compiled into a comprehensive document that describes hydrological 

dynamics, dredging operations, etc., and summarizes previous technical memoranda and evaluations. 

Each Zone J water body, although part of the same dynamic watershed, is distinctly different in size, flow, 

and level of near-shore industrialization. Therefore, the Cooper River, Shipyard Creek, and Noisette Creek 

will be evaluated as separate entities. A human health risk assessment (HHRA) and an ecological risk 

assessment (ERA) will be conducted for each of the three Zone J water bodies. The ecological risk 

assessment methodology is presented in Section 5.0 and human health risk assessment methodology is 

presented in Section 6.0. 

1.6 PROJECT QUALITY OBJECTIVES AND MEASUREMENT PERFORMANCE CRITIERIA 

This section summarizes the Project Quality Objectives (PQOs) for this sediment investigation, which 

were developed in accordance with the USEPA Guidance for the Data Quality Objective (DQO) Process, 

commonly known as QA/G-4 (USEPA, 2006). The following discussion provides information on the 

project planning conducted to develop the DQOs, project definition, PQOs, and measurement 

performance criteria identified based on the DQOs. 

1.6.1 Development of Project Quality Objectives Using the Systematic Planning Process 

The PQOs are outlined in this section. The data will be used to determine changes in concentrations of 

contaminants of concern (COCs) in sediment at Zone J. A fixed-based laboratory will be used. Nine 

sediment samples will be collected. Five samples will be collected from the same locations as in the 

December 2005 sampling event conducted by Spectra Tech, and two additional samples each will be 

collected at Noisette Creek and Shipyard Creek. In addition, three quality assurance/quality control 

(QA/QC) samples (one duplicate sample and two rinsate blanks) will also be collected. All samples will be 

collected by TtNUS and analyzed for Target Compound List (TCL) semivolatile organic compounds 

(SVOC)s, pesticides, and polychlorinated biphenyls (PCBs), and Target Analyte List (TAL) metals, and 

090701/P 1-10 CT00017 



Rev. 0 
1007 

total organic carbon (TOC) with analyses by Katahdin Analytical of Maine. Chemical data will be delivered 

in Contract Laboratory Program (CLP)-like,Sample Delivery Groups (SDGs). The chemical data will also 

be received in an electronic data deliverable. After the data are validated, they will be uploaded to the 

master CNC database. Hardcopy data packages will be stored by a data storage contractor until they are 

relinquished to the Navy. 

1.6.2 Measurement Performance Criteria 

Measurement performance criteria (MPCs) are the PARCCS parameters (i.e. precision, accuracy, 

representativeness, comparability, completeness, sensitivity), which are qualitative and quantitative 

statements regarding the quality characteristics of the data used to support project objectives and 

ultimately, environmental decisions. Each of these parameters is described below and are displayed for 

each analytical group and concentration level in Table 1-1 (corresponds with UFP-QAPP Worksheet 12). 

1.6.2.1 Precision 

Precision is a measure of the degree to which two or more measurements are in agreement and 

describes the reproducibility of measurements of the same parameter for samples analyzed under similar 

conditions. 

Unless otherwise specified, two samples collected as close by as possible in space and time by repeating 

the sample collection process are referred to as co-located field duplicates. Two samples generated by 

removing representative portions from a single mass or volume of material are called subsampling field 

duplicates. If two portions or a single sample received by the laboratory are removed from that sample 

and analyzed, the two portions are called laboratory duplicates. If a single portion of a sample is prepared 

and then the prepared sample is analyzed in duplicate, the repeat analyses are called analytical 

duplicates. In all cases, if more than two samples (portions) are generated or analyzed, the first portion is 

called the original sample and the additional portion is referred to as the replicate. Duplicates are the first 

replicates. 

Field precision is assessed by collecting and measuring field duplicates at a rate of 1 duplicate per 10 

environmental samples. Acceptance limits for field duplicate precision are provided in Table 1-1. These 

precision estimates encompass the combined uncertainty associated with sample collection, 

homogenization, splitting, handling, laboratory and field storage (as applicable), preparation for analysis, 

and analysis. In contrast, precision estimates obtained from analyzing duplicate laboratory samples 

incorporate only homogenization, subsampling, preparation for analysis, laboratory storage (if applicable), 

and analysis uncertainties. Consequently, the field precision estimates [i.e., relative percent difference 

(RPD) values) should equal or exceed the laboratory precision estimates, on average, for each analyte. If 

090701/P 1-11 CT00017 



Rev. O 
1007 

field duplicate precision is significantly different thari laboratory duplicate precision, the underlying cause 

will be investigated to determine whether the observed difference could be an artifact of sampling and 

analysis. 

Laboratory precision QC samples [i.e., laboratory duplicates for inorganic chemicals and matrix spike 

duplicates (MSOs) for organic chemicals] will be analyzed at a minimum frequency of 5 percent (i.e., 1 QC 

sample per 20 environmental samples). Laboratory precision is measured by comparing RPO values to 

precision control limits specified in Table 1-1. 

Field duplicate sample results, laboratory duplicate results, sampling procedures, sample transport 

problems (if any), sample matrix problems (if any), and sample heterogeneity will be considered, as 

appropriate, to evaluate overall data precision. Field duplicate precision, expressed as RPO for soil and 

sediment samples (solid matrices), must be less than 50 percent and must be less than 30 percent for 

surface water or groundwater (aqueous matrices). For example, field duplicate precision will be compared 

to laboratory precision. The RPO between a sample or matrix spike (MS) (Sample 1) and its duplicate or 

MSO (Sample 2) is calculated for chemical analyses using the following formula: 

1.6.2.2 

RPO = jAmount in Sample 1- Amount in Sample 2 I X 
100 

% 

0.5 (Amount in Sample 1 + Amount in Sample 2) 

Accuracy 

Accuracy is the degree of agreement between an observed value and an accepted reference value. This 

parameter is assessed by measuring spiked samples (e.g., surrogate spikes or MSs) or well

characterized samples of certified analyte concentrations [e.g., laboratory control samples (LCSs)] and by 

measuring laboratory and field blanks for accuracy measurements are designed to detect biases resulting 

from sample handling and analysis. The data validation process during which these evaluations are made 

is described in Section 4.2. · Calculation of accuracy is described below. 

Accuracy requirements for field measurements are ensured through control of sample collection and 

handling processes and through routine instrument calibration. Accuracy is also monitored through the 

use of blanks to detect cross-contamination and by monitoring adherence to procedures that prevent 

sample contamination or degradation. Two equipment rinsate blanks will be collected for reusable 

equipment (one per day) for this investigation to assess cross-contamination via sample collection 

equipment. Accuracy will also be assured qualitatively through adherence to all sample handling, 

preservation, and holding time requirements. 
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Accuracy in the laboratory is measured through the comparison of spiked sample or LCS results to known 

or calculated values and is expressed as a percent recovery (%R). It is also assessed by monitoring the · 

analytical recovery of select surrogate compounds added to samples that are analyzed by select 

chromatographic methods. MS and surrogate compound analyses measure the combined accuracy 

effects of the sample matrix, sample preparation, and sample measurement. LCSs are used to assess 

the accuracy of laboratory operations with minimal sample matrix effects. Post-digestion spikes (PDSs) 

are used to assess the accuracy of the analytical measurement on the sample extract or digestate and are 

only used when initial inorganic MS results are suspect. Each spike sample will be spiked with 

representative project target analytes for the analysis being performed to ensure that accuracy measures 

are obtained for each target analyte. Spiking concentrations will equal or approximate the default 

concentrations detailed in the applicable sample preparation or analysis standard operating procedures 

(SOPs). LCS and MS analyses are performed at a frequency no less than 1 per 20 associated samples of 

like matrix. 

The %R for a spiked sample (including surrogate compounds) is calculated by using the following formula: 

%R = Amount in Spiked Sample - Amount in Sample X 100 % 
Known Amount Added 

LCSs are also analyzed to assess accuracy. The %R calculation for LCS is as follows: 

%R = ExperimentalConcentration X 100 % 
Certified or Known Concentration 

Control charts are plotted by the laboratory for each target analyte and are kept on a matrix- and 

analyte-specific basis. These control charts are used to calculate the upper and lower QC limits for 

evaluating precision and bias. 

During data validation, any data not meeting accuracy specifications will be identified to the data user 

through the use of data qualifiers. The field and laboratory blanks provide indications of the potential for 

having contaminated samples before or during analysis, respectively. Each type of blank will be evaluated 

for its impact on the sampling or the analytical processes, as appropriate. Laboratory control standards 

and check standards indicate whether analyte quantitation is accurate and whether the analytical system 

was capable of generating results within the project accuracy specifications. MS recoveries indicate and 

will be evaluated to assess the impact of specific sample matrices on the accuracy of project data. 
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1.6.2.3 Sensitivity and Quantitation Limits 

Rev. 0 
1007 

Sensitivity is the ability of the method or instrument to detect the target analytes at the level of interest. 

The quantitation limit is the minimum concentration of an analyte that can be routinely identified and 

quantified above the MDL by a laboratory. The MDL is the minimum concentration of an analyte that can 

be reliably distinguished from background noise for a specific analytical method. 

Analytical methods were chosen for their ability to achieve the appropriate sensitivity for a specific matrix 

at this site. Analyte MDLs and quantitation limits were compared to project action limits (Region 4 Waste 

Management Division Sediment Screening Values for Hazardous Waste Sites) to determine whether the 

chosen analytical methods are sensitive enough to meet the project action limits. Project action limits are 

the minimum screening number among various available standards and criteria available for a given 

matrix. Table 1-2 (which corresponds to UFP-QAPP Worksheet 15) displays the comparison of Katahdin 

Analytical MDLs and quantitation limits to project action limits by method and matrix. 

1.6.2.4 Sample Representativeness 

Representativeness is a qualitative term that describes the extent to which a sampling design, collected 

samples, and associated data reflect the environmental conditions of a site. Sampling and analysis 

methods and procedures were selected during project planning to provide data representing 

environmental media (only sediment in this case) at locations selected without bias. Adherence to 

standardized sample collection, handling, preparation, analysis, and data reporting procedures ensures 

that the final data accurately represent the desired populations. To evaluate representativeness, the 

actual samples collected will be compared to the samples that were intended to be collected. 

Furthermore, data verifications and validations will be reviewed to ensure that data have met project 

specifications for precision and accuracy. The <;legree to which project specifications have been met will 

provide a qualitative assessment of the representativeness of the data collected. 

1.6.2.5 Comparability 

Comparability is defined as the confidence with which one data set can be compared to another {e.g., 

between sampling points and between sampling events). Comparability is achieved by using standardized 

sampling and analysis methods and data reporting formats (including use of consistent units of measure), 

and by ensuring that quantitation limits and MDLs are sufficiently low to satisfy project action limits for the 

duration of the project. The quantitation limits and MDLs anticipated for this project are presented in 

Table 1-2. Additionally, consideration was given to seasonal conditions and other environmental 

variations that could exist to influence analytical results, but no such influences appear to exist for this 
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investigation that would indicate a need to collect samples at times other than those planned for this 

investigation.· 

1.6.2.6 Completeness 

Completeness will be computed in accordance with the following equation: 

01 C 
1 

t (number of valid measurements) 10001 10 omp e eness = x 10 

(number of measurements planned) 

Completeness is a measure of the amount of valid data obtained from the measurement program 

compared to the total amount collected. Valid data are defined as data that have not been rejected or 

considered unusable during validation or data review. For relatively clean, homogeneous matrices, 

100 percent completeness is expected. However, as matrix complexity and heterogeneity increase, 

completeness may decrease. In addition, simple accidents, such as loss of samples during shipment can 

result in less than 100 percent completeness. Completeness will be reported for each matrix (number of 

samples collected versus planed) and analytical group (percent of results that are valid). Completeness 

will not be reported for various concentration levels because all concentration levels are equally important 

for attaining project objectives. 

Where PQOs are compromised by unavailable data, the ability to achieve project objectives will be 

evaluated. Whether any particular sample result is critical (i.e., absolutely necessary for the attainment of 

project objectives) to the investigation will be evaluated in terms of the sample location, parameter in 

question, intended data "use, and effects of an incomplete data set on the attainment of project objectives. 

Critical data points may not be identified until all the analytical results are evaluated. If in the evaluation of 

results it becomes apparent that the data for a specific medium (only sediment in this case) are of 

insufficient quality (i.e., less than 95 percent completeness), either with respect to the number of samples 

or an individual analysis, resampling to replace the deficient data points may be necessary. 

1.7 SECONDARY DATA EVALUATION 

Secondary data are data that were collected previously by external and/or independent parties that are 

subsequently transmitted to the current data user. Table 1-3 presents sediment data collected during 

previous rounds of investigation as relevant to the current investigation. Sediment data were collected 

from five locations by EnSafe between 1994 and 1997 and at five of these locations (i.e., locations of 

potential concern with linkages to contamination from CNC land-side sites) by Spectra Tech in December 

2003. 
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1.8 PROJECT OVERVIEW AND SCHEDULE 

The section summarizes project activities and provides the schedule for each task. 

1.8.1 Project Overview 

Rev. 1 
03/08 

Sediment samples will be collected from the same five locations as in the December 2005 sampling event 

conducted by Spectra Tech, and an additional two sediment samples will be collected at Noisette Creek 

and two at Shipyard Creek. QA/QC field samples will include one duplicate and two equipment rinsate 

blanks. MS/MSD samples will also be collected. Proper chain of custody procedures will be implemented 

as well. ·All samples will be collected by TtNUS and analyzed for TCL SVOCs, TCL pesticides, TCL PCBs, 

TAL metals, and TOC in a fixed based laboratory. Data qualifiers will be assigned, sample IDs will be 

verified, and data will be transferred to the project database for safekeeping. An accurate and neat field 

logbook will be kept, and all field data will be recorded in the logbook and on associated field forms. 

Routine audits of field personnel and field procedures will be conducted. Complete 100 percent data 

validation and database QA will also be completed. 

1.8.2 Project Schedule 

No firm schedule of deliverables has been established for this project. The schedule will be based on 

finalization of the planning documents and TtNUS has developed a preliminary schedule that projects 

completion of the draft RFI report in June 2008. The anticipated schedule of major milestones and 

deliverables associated with this project is as follows: 

• 02/29/08 - Resolve draft QAPP comments 

• 03/10/08 - Finalize QAPP 

• 03/24/08 - Complete mobilization 

• 03/31/08 - Complete fieldwork 

• 04/30/08 - Complete laboratory analysis 

• 05/30/08 - Complete data validation/database entry 

• 08/29/08 - Complete draft RFI Report 
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TABLE 1-1 (CORRESPONDS TO UFP-QAPP WORKSHEET#12) 
 

MEASUREMENT PERFORMANCE CRITERIA TABLE 
ZONE J RFI QAPP 

CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA 
PAGE 1 OF 6 

 

 
QL – Quantitation Limit  TV – True Value 
RPD- Relative Percent Difference  SRM – Standard Reference Material 

Matrix Sediment     

Analytical 
Group  

TCL PCBs     

Concentration 
 Level 

Low     

 
 

Sampling 
Procedure 

 
 

Analytical 
Method/SOP 

 
Data Quality  
Indicators 

(DQIs)  

 
 

Measurement  
Performance Criteria  

QC Sample and/or Activity 
Used to Assess Measurement 

Performance 

QC Sample Assesses 
Error for Sampling 

(S), Analytical (A) or 
Both (S&A) 

  SW-846 8082 
SOP-4 

Data 
Completeness 

 95% Overall Data Completeness Check S + A 

   Comparability Values > 5X QL:  Field 
Replicates + 50% 

Comparability Check S + A 

   Precision-Overall Values> 5X QL: Field 
Replicates ± 50% 

Field Duplicates S + A 

   Precision-
Laboratory 

± 50% Matrix Spike/Matrix Spike 
Duplicates 

A 

   Accuracy/Bias Statistically derived limits Matrix Spike/Matrix Spike 
Duplicates 

A 

   Accuracy/Bias Statistically derived limits Laboratory Control Samples A 
  

 

Accuracy/ Bias- 
Contamination 

No target analytes > QL; 
with the exception of 

common field/laboratory 
contaminants 

Equipment Blanks,  Method 
Blanks & Instrument Blanks 

S + A 

   Sensitivity ± 100 % TV at QL Laboratory Fortified Blank/Low 
Calibration Standard at QL 

A 
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QL – Quantitation Limit  TV – True Value 
RPD- Relative Percent Difference  SRM – Standard Reference Material 

Matrix Sediment     

Analytical 
Group  

TCL Pesticides     

Concentration 
 Level 

Low     

 
 

Sampling 
Procedure 

 
 

Analytical 
Method/SOP 

 
Data Quality  
Indicators 

(DQIs)  

 
 

Measurement  
Performance Criteria  

QC Sample and/or Activity 
Used to Assess Measurement 

Performance 

QC Sample Assesses 
Error for Sampling 

(S), Analytical (A) or 
Both (S&A) 

  SW-846 8081/ 
SOP-3 

Data 
Completeness 

 95% Overall Data Completeness Check S + A 

  Comparability Not Applicable Not Applicable S + A 

  Precision-Overall Values> 5X QL: Field 
Duplicates RPD < 50% 

Field Duplicates S + A 

  Precision-
Laboratory 

RPD  < 50% (calculated 
using concentration) 

Matrix Spike/Matrix Spike 
Duplicates 

A 

  Accuracy/Bias Statistically derived limits Matrix Spike/Matrix Spike 
Duplicates 

A 

  Accuracy/Bias Statistically derived limits Laboratory Control Samples A 

  Accuracy/ Bias- 
Contamination 

No analyte detected > QL Equipment Blanks,  Method 
Blanks 

S + A 

  Sensitivity ± 100 % TV at QL Laboratory Fortified Blank/Low 
Calibration Standard at QL 

A 
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QL – Quantitation Limit  TV – True Value 
RPD- Relative Percent Difference  SRM – Standard Reference Material 

Matrix Sediment     

Analytical 
Group  

TCL SVOCs     

Concentration 
 Level 

Low     

 
 

Sampling 
Procedure 

 
 

Analytical 
Method/SOP 

 
Data Quality  
Indicators 

(DQIs)  

 
 

Measurement  
Performance Criteria  

QC Sample and/or Activity 
Used to Assess Measurement 

Performance 

QC Sample Assesses 
Error for Sampling 

(S), Analytical (A) or 
Both (S&A) 

  SW-846 8270C/ 
SOP-1 and 

 SOP-2 

Comparability  95% Overall Data Completeness Check S + A 

   Comparability All Values> 5X QL, Field 
Replicates ± 100% 

Comparability Check S + A 

   Precision-Overall All Values> 5X QL, RPD 
<50% 

Field Duplicates S + A 

  
 

Precision-
Laboratory 

RPD < 50%  when native 
conc. < 50% analytical 

spike 

Matrix Spike/Matrix Spike 
Duplicates 

A 

   Accuracy/Bias Statistically derived limits Matrix Spike/Matrix Spike 
Duplicates 

A 

   Accuracy/Bias Statistically derived limits Laboratory Control Samples A 
  

 

Accuracy/ Bias- 
Contamination 

No target analytes > QL; 
with the exception of 

common field/laboratory 
contaminants 

Equipment Blanks,  Method 
Blanks & Instrument Blanks 

S + A 

   Sensitivity +100% at QL Low Calibration Standard at QL A 
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QL – Quantitation Limit  TV – True Value 
RPD- Relative Percent Difference  SRM – Standard Reference Material 

 Matrix Sediment     

Analytical 
Group  

TAL Metals     

Concentration 
 Level 

Low     

 
 

Sampling 
Procedure 

 
 

Analytical 
Method/SOP 

 
Data Quality  
Indicators 

(DQIs)  

 
 

Measurement  
Performance Criteria  

QC Sample and/or Activity 
Used to Assess Measurement 

Performance 

QC Sample Assesses 
Error for Sampling 

(S), Analytical (A) or 
Both (S&A) 

 SW-846 6010B/ 
SOP-11 

Data 
Completeness 

 95% Overall Data Completeness Check S + A 

   Comparability Values  3X QL:  Field 
Duplicates; RPD <  100% 

Comparability Check S + A 

   Precision-
Overall 

Values  3X QL:RPD < 50%  Field Duplicates S + A 

   Precision-
Laboratory 

Values  3X QL: RPD < 20 Matrix Spike/Matrix Spike 
Duplicates 

A 

  
 

Accuracy/Bias ± 25% when sample 
concentration < 4X the 
spike concentration 

Matrix Spike/Matrix Spike 
Duplicates 

A 

  
 

Accuracy/Bias Recovery within reference 
limits supplied by SRM 
vendor. 

Laboratory Control Samples A 

  

 

Accuracy/ Bias- 
Contamination 

No target analytes > QL; 
with the exception of 
common field/laboratory 
contaminants and/or Na, 
K, and Ca 

Equipment Blanks,  Method 
Blanks & Instrument Blanks 

S + A 

   Sensitivity ± 100% at QL Low Calibration Standard at QL A 
   Comparability Values  3X QL: Field 

Duplicates; RPD <  100% 
Comparability Check S + A 
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QL – Quantitation Limit  TV – True Value 
RPD- Relative Percent Difference  SRM – Standard Reference Material 

Matrix Sediment     

Analytical 
Group  

Mercury     

Concentration 
 Level 

Low     

 
 

Sampling 
Procedure 

 
 

Analytical 
Method/SOP 

 
Data Quality  
Indicators 

(DQIs)  

 
 

Measurement  
Performance Criteria  

QC Sample and/or Activity 
Used to Assess Measurement 

Performance 

QC Sample Assesses 
Error for Sampling 

(S), Analytical (A) or 
Both (S&A) 

 SW-846 7471A/ 
SOP-12 

Data Completeness 95% Overall Data Completeness Check S + A 

 
 

Comparability Values  3X QL:  Field 
Duplicates; RPD <  
100% 

Comparability Check S + A 

 
 

Precision-Overall Values > 3X QL:  Field 
Duplicates RPD < 

50% 

Field Duplicates S + A 

 
 

Precision-Laboratory Values 3X QL: RPD < 
20 % calculated using 

concentration 

Matrix Spike/Matrix Spike 
Duplicate 

A 

 
 

Accuracy/Bias ± 25% TV when 
sample concentration 

< 4X the spike 
concentration 

Matrix Spike/Matrix Spike 
Duplicate 

A 

 
 

Accuracy/Bias Recovery within 
reference limits 

supplied by SRM 
vendor. 

Laboratory Control Samples A 

  Accuracy/ Bias- 
Contamination 

No target analytes > 
QL 

Equipment Blanks, Method 
Blanks & Instrument Blanks 

S + A 

  Sensitivity ± 100% TV at QL Laboratory Fortified Blank/Low 
Calibration Standard at QL 

A 
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QL – Quantitation Limit  TV – True Value 
RPD- Relative Percent Difference  SRM – Standard Reference Material 

 Matrix Sediment     

Analytical 
Group  

TOC     

Concentration 
 Level 

Low     

 
 

Sampling 
Procedure 

 
 

Analytical 
Method/SOP 

 
Data Quality  
Indicators 

(DQIs)  

 
 

Measurement  
Performance Criteria  

QC Sample and/or Activity 
Used to Assess Measurement 

Performance 

QC Sample Assesses 
Error for Sampling 

(S), Analytical (A) or 
Both (S&A) 

 TOC-Lloyd Kahn/ 
SOP-13 

Data Completeness 95% Overall Data Completeness Check S + A 

 
 

Comparability All Values> 5X QL, 
Field Replicates ± 

100% 

Comparability Check S + A 

 
 

Precision-Overall Values > 3X QL:  Field 
Duplicates RPD < 

50% 

Field Duplicates S + A 

 
 

Precision-Laboratory Values 3X QL: RPD < 
20 % calculated using 

concentration 

Matrix Spike/Matrix Spike 
Duplicate 

A 

 
 

Accuracy/Bias ± 25% TV when 
sample concentration 

< 4X the spike 
concentration 

Matrix Spike/Matrix Spike 
Duplicate 

A 

  Accuracy/Bias ± 20% of TV Laboratory Control Samples A 
  Accuracy/ Bias- 

Contamination 
No target analytes > 

QL;  
Equipment Blanks, Method 
Blanks & Instrument Blanks 

S + A 

  Sensitivity ± 100% TV at QL Laboratory Fortified Blank/Low 
Calibration Standard at QL 

A 
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Analyte 

Project 
Action 
Limit 

(mg/kg)(1) 

Project 
Quantitation 
Limit (mg/kg) 

Katahdin 
Achievable 
Laboratory 

IDL 

(mg/kg) 

Katahdin 
Achievable 
Laboratory 

Quantitation 
Limit (mg/kg) 

TAL Metals SW-846 6010B     
ALUMINUM NA 1.90 1.90 30 
ANTIMONY 2 0.09 0.09 0.80 
ARSENIC 7.24 0.08 0.08 0.80 
BARIUM NA 0.05 0.05 0.50 
BERYLLIUM NA 0.01 0.01 0.50 
CADMIUM 0.676 0.01 0.01 1.0 
CALCIUM NA 0.77 0.77 5.0 
CHROMIUM 52.3 0.03 0.03 1.5 
COBALT NA 0.03 0.03 3.0 
COPPER 18.7 0.02 0.02 2.5 
IRON NA 0.52 0.52 10 
LEAD 30.2 0.09 0.09 0.5 
MAGNESIUM NA 0.49 0.49 5.0 
MANGANESE NA 0.06 0.06 0.50 
MERCURY 0.13 0.0020 0.0020 0.040 
NICKEL 15.9 0.04 0.04 4.0 
POTASSIUM NA 8.60 8.60 100 
SELENIUM NA 0.15 0.15 1.0 
SILVER 0.733 0.05 0.05 1.5 
SODIUM NA 1.30 1.30 100 
THALLIUM NA 0.07 0.07 1.5 
ZINC 124 0.02 0.02 2.5 
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Analytes 

Project 
Action Limit 

(ug/kg)(1) 

Project 
Quantitation 
Limit (ug/kg) 

Katahdin 
Achievable 
Laboratory 

MDL 

(ug/kg) 

Katahdin 
Achievable 
Laboratory 

Quantitation 
Limit (ug/kg) 

TCL Pesticides SW-846 8081A     
4,4'-DDD 1.22 0.33 0.112 0.33 
4,4'-DDE 2.07 0.33 0.081 0.33 
4,4'-DDT 1.19 0.33 0.084 0.33 
ALDRIN NA 0.17 0.069 0.17 
ALPHA-BHC NA 0.17 0.058 0.17 
ALPHA-CHLORDANE 0.5 0.17 0.085 0.17 
BETA-BHC NA 0.17 0.073 0.17 
DELTA-BHC NA 0.17 0.045 0.17 
DIELDRIN 0.02 0.33 0.076 0.33 
ENDOSULFAN I NA 0.17 0.056 0.17 
ENDOSULFAN II NA 0.33 0.061 0.33 
ENDOSULFAN SULFATE NA 0.33 0.091 0.33 
ENDRIN 0.02 0.33 0.136 0.33 
ENDRIN ALDEHYDE NA 0.33 0.071 0.33 
ENDRIN KETONE NA 0.33 0.095 0.33 
GAMMA-BHC (LINDANE) 0.32 0.17 0.073 0.17 
GAMMA-CHLORDANE 0.5 0.17 0.082 0.17 
HEPTACHLOR NA 0.17 0.068 0.17 
HEPTACHLOR EPOXIDE NA 0.17 0.157 0.17 
TOXAPHENE NA 1.7 0.346 1.7 
METHOXYCHLOR NA 0.33 0.112 0.33 
 
 

Analytes 

Project 
Action 
Limit 

(ug/kg)(1) 

Project 
Quantitation Limit 

(ug/kg) 

Katahdin 
Achievable 
Laboratory 

MDL 

(ug/kg) 

Katahdin 
Achievable 
Laboratory 

Quantitation 
Limit (ug/kg) 

TCL PCBs SW-846 8082     
AROCLOR-1016 2 16 1.6 16 
AROCLOR-1221 2 8.99 0.899 8.99 
AROCLOR-1232 2 5.3 0.528 5.3 
AROCLOR-1242 2 6.7 0.673 6.7 
AROCLOR-1248 2 5.7 0.572 5.7 
AROCLOR-1254 2 13 1.285 13 
AROCLOR-1260 2 14 1.4 14 
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Analytes 

Project 
Action 
Limit 

(ug/kg)(1) 

Project 
Quantitation 
Limit (ug/kg) 

Katahdin 
Achievable 
Laboratory 

MDL 

(ug/kg) 

Katahdin 
Achievable 
Laboratory 

Quantitation 
Limit (ug/kg) 

TCL Semivolatiles SW-846 8270C/SIM 
1,1-BIPHENYL NA 330 148 330 
2,4,5-TRICHLOROPHENOL NA 820 301 820 
2,4,6-TRICHLOROPHENOL NA 330 235 330 
2,4-DICHLOROPHENOL NA 330 285 330 
2,4-DIMETHYLPHENOL NA 330 247 330 
2,4-DINITROPHENOL NA 820 648 820 
2,4-DINITROTOLUENE NA 330 248 330 
2,6-DINITROTOLUENE NA 330 211 330 
2-CHLORONAPHTHALENE NA 330 186 330 
2-CHLOROPHENOL NA 330 252 330 
2-METHYLNAPHTHALENE 20.2 20 2.8 20 
2-METHYLPHENOL NA 330 256 330 
2-NITROANILINE NA 820 223 820 
2-NITROPHENOL NA 330 225 330 
2,2’-OXYBIS(1-
CHLOROPROPANE) NA 330 119 330 
3,3'-DICHLOROBENZIDINE NA 330 220 330 
3-NITROANILINE NA 820 245 820 
4,6-DINITRO-2-METHYLPHENOL NA 820 588 820 
4-BROMOPHENYL PHENYL 
ETHER NA 330 148 330 
4-CHLOROPHENYL PHENYL 
ETHER NA 330 136 330 
4-CHLORO-3-METHYLPHENOL NA 330 269 330 
4-CHLOROANILINE NA 330 95 330 
4-METHYLPHENOL NA 330 284 330 
4-NITROANILINE NA 820 253 820 
4-NITROPHENOL NA 820 645 820 
ACENAPHTHENE 6.7 20 1.5 20 
ACENAPHTHYLENE 5.87 20 1.3 20 
ACETOPHENONE NA 330 270 330 
ANTHRACENE 46.9 20 2.6 20 
ATRAZINE NA 330 183 330 
BENZALDEHYDE NA 330 175 330 
BENZO(A)ANTHRACENE 74.8 20 2.5 20 
BENZO(A)PYRENE 88.8 20 2.1 20 
BENZO(B)FLUORANTHENE 655 20 2.2 20 
BENZO(G,H,I)PERYLENE 655 20 3.3 20 
BENZO(K)FLUORANTHENE 655 20 1.9 20 
BIS(2-
CHLOROETHOXY)METHANE NA 330 120 330 
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Analytes 

Project 
Action 
Limit 

(ug/kg)(1) 

Project 
Quantitation 
Limit (ug/kg) 

Katahdin 
Achievable 
Laboratory 

MDL 

(ug/kg) 

Katahdin 
Achievable 
Laboratory 

Quantitation 
Limit (ug/kg) 

TCL Semivolatiles SW-846 8270C/SIM (continued) 
BIS(2-CHLOROETHYL)ETHER NA 330 170 330 
BIS(2-ETHYLHEXYL)PHTHALATE 182 100 2.3 100 
BUTYL BENZYL PHTHALATE NA 330 162 330 
CAPROLACTAM NA 330 207 330 
CARBAZOLE NA 330 208 330 
CHRYSENE 108 20 2.6 20 
DIBENZO(A,H)ANTHRACENE 6.22 20 3.8 20 
DIBENZOFURAN NA 330 171 330 
DIETHYL PHTHALATE NA 330 143 330 
DIMETHYL PHTHALATE NA 330 141 330 
DI-N-BUTYL PHTHALATE NA 330 187 330 
DI-N-OCTYL PHTHALATE NA 330 245 330 
FLUORANTHENE 113 20 4.0 20 
FLUORENE 21.2 20 1.6 20 
HEXACHLOROBENZENE NA 330 135 330 
HEXACHLOROBUTADIENE NA 330 127 330 
HEXACHLOROCYCLOPENTADIENE NA 330 163 330 
HEXACHLOROETHANE NA 330 140 330 
INDENO(1,2,3-CD)PYRENE 655 20 4.3 20 
ISOPHORONE NA 330 140 330 
NAPHTHALENE 34.6 20 1.8 20 
NITROBENZENE NA 330 130 330 
N-NITROSO-DI-N-
PROPYLAMINE NA 330 138 330 
N-NITROSODIPHENYLAMINE NA 330 255 330 
PENTACHLOROPHENOL NA 820 425 820 
PHENANTHRENE 86.7 20 4.3 20 
PHENOL NA 330 269 330 
PYRENE 153 20 6.9 20 

 
(1) Region 4 Waste Management Division Sediment Screening Values for Hazardous Waste 

Sites.  Bolded values indicate that the project action limit is less than the project quantitation 
limit. 

 
IDL = Instrument detection limit. 
MDL = Method detection limit. 
NA = Not applicable. 
TAL = Target Analyte List. 
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Sep-94 Dec-05 Nov-95 Dec-05 Nov-95 Dec-05 Nov-95 Dec-05 Jun-97 Dec-05

009M000401 009M000402 054M000101 054M000102 556M000501 556M000502 556M00701 556M000702 NOIM00401 NOIM000402

Inorganics (mg/kg)

Aluminum 1600-27000 NSV 12 20600 14000 2140 23000 2770 35000 8770 31000 7830 9500

Antimony ND 12 1.2 2.7J 5.3U 1.8J 4.9U 1.7J 9.6U 1.6U 8.4U 1.1J 3.8U

Arsenic 0.98-15 7.24 1.7 11.9 7 3.7 11 5.4 18 9.1 19 10.7 5.9

Barium 8.8-30 NSV 0.77 29.1 37 19.5J 48 27.4 42 15J 93 44.4J 14

Beryllium 0.12-1.5 NSV 0.044 0.94 0.64J 0.26J 1 0.49J 1.5J 0.59J 1.4J 1.9 0.46J

Cadmium ND 1 0.56 0.64J 1.6 0.3J 0.54J 0.29J 2.4U 0.41U 2.1U 0.45J 0.96U

Calcium 3000-140000 NSV 6.2 35400 20000 8800 11000 25300 29000 19800 40000 51200 2600

Chromium 4.5-56 52.3 0.33 291 160 28.4 51 36.7 69 20.9 60 25.3 20

Cobalt 0.49-8.4 NSV 0.44 5.7 3.9 2.9J 10 6.8 10 4.4J 9.1 10.6J 3.3

Copper 1.1-16 18.7 0.44 141 54 83.1 140 1930 44 26.9 1200 127 15

Iron 1800-33000 NSV 11 26000 15000 7170 26000 20300 34000 13300 33000 19200 11000

Lead 2.7-21 30.2 0.54 107 71 87J 79 220 26 13.4 26 126 23

Magnesium 530-7100 NSV 3.1 7200 4900 2080 6100 1820 11000 4460 11000 2400 2400

Manganese 33-240 NSV 0.54 274 100 47.1 390 162 400 230 650 140 52

Nickel 1.1-15 15.9 0.67 37.3 19 19.7 28 32.6J 20 7.3J 25 20.5 5.6J

Potassium 240-4200 NSV 3.3 2470 1900 592U 2200 656J 5000 2190J 4400 1050J 1300

Selenium ND NSV 2.3 0.56J 6.7U 0.64U 6.1U 0.6 12U 2U 11U 0.91U 4.8U

Silver ND 2 0.25 0.46U 2.7U 0.26U 0.97J 0.24U 4.8U 0.81U 4.2U 0.98U 1.9U

Sodium 2000-14000 NSV 130 10600 8700 1350 9600 1060 29000 8530 27000 4420J 5600

Thallium ND NSV 3.3 0.52U 6.7U 0.64U 6.1U 0.6U 12U 2U 11U 1.6U 4.8U

Vanadium 4.2-61 NSV 0.36 52.2 32 7.4 49 6.3J 77 25.3J 71 22.2 21

Zinc 9.7-64 124 1.9 387 230 211J 680 774 120 55.4 600 718 100

Mercury 0.0053-0.11 0.13 0.01 0.69 0.15 0.52 0.23 0.05 0.077J 0.09 0.074J 0.16 0.14

Pesticides (µg/kg)

4,4'-DDD ND 3.3 8.5 41J 89U NA 88U 3200U 180U 10U 160U 5.65U 72U

4,4'-DDE ND 3.3 8.5 110 89U NA 88U 7600 180U 10U 160U 5.65U 72U

4,4'-DDT ND 3.3 7.6 50U 89U NA 88U 3200U 180U 10U 160U 5.65U 72U

Aldrin ND NSV 3.9 18J 46U NA 45U 1700U 93U 5.2U 83U 2.91U 37U

alpha-BHC ND NSV 15 20U 46U NA 45U 1700U 93U 5.2U 83U 2.91U 37U

beta-BHC ND NSV 13 20U 46U NA 45U 1700U 93U 5.2U 83U 2.91U 37U

Chlordane (technical) ND 1.7 85 20U 460U NA 450U 1700U 930U 5.2U 830U 2.91U 370U

delta-BHC ND NSV 6.5 20U 46U NA 45U 1700U 93U 5.2U 83U 2.91U 37U

Dieldrin ND 3.3 9.9 20U 89U NA 88U 3200U 180U 10U 160U 5.65U 72U

Endosulfan I ND NSV 4.5 20U 46U NA 45U 1700U 93U 5.2U 83U 2.91U 37U

Endosulfan II ND NSV 7.6 50U 89U NA 88U 3200U 180U 10U 160U 5.65U 72U

Endosulfan sulfate ND NSV 10 50U 89U NA 88U 3200U 180U 10U 160U 5.65U 72U

Endrin ND 3.3 9 20U 89U NA 88U 3200U 180U 10U 160U 5.65U 72U

Endrin aldehyde ND 3.3 18 50U 89U NA 88U 3200U 180U 10U 160U 5.65U 72U

Endrin ketone ND 3.3 9 50U 89U NA 88U 3200U 180U 10U 160U 5.65U 72U

gamma-BHC (Lindane) ND 3.3 3.9 20UJ 46U NA 45U 1.7U 93U 5.2U 83U 2.91U 37U

Heptachlor ND NSV 9 20U 46U NA 45U 1.7U 93U 5.2U 83U 2.91U 37U

Heptachlor epoxide ND NSV 5.9 20U 46U NA 45U 1.7U 93U 5.2U 83U 2.91U 37U

Methoxychlor ND NSV 13 200U 460U NA 450U 45 930U 52U 830U 29.1U 370U

PCB-1016 ND 33 190 200U 890U NA 880U 43U 1800U 130U 1600U 56.5U 720U

PCB-1221 ND 67 190 200U 1800U NA 1800U 43U 3700U 130U 3300U 115U 1500U

PCB-1232 ND 33 170 200U 890U NA 880U 43U 1800U 130U 1600U 56.5U 720U

PCB-1242 ND 33 210 200 890U NA 880U 43U 1800U 130U 1600U 56.5U 720U

PCB-1248 ND 33 230 3000 890U NA 880U 43U 1800U 130U 1600U 56.5U 720U

PCB-1254 ND 33 150 690 890U NA 880U 87U 1800U 270U 1600U 56.5U 720U

PCB-1260 ND 33 180 770 890U NA 880U 87U 1800U 270U 1600U 56.5U 720U

Toxaphene ND NSV 340 900U 4600U NA 4500U 110U 9300U 330U 8300U 291U 3700U

Semivolatile Organic Compounds (µg/kg)

1,2,4-Trichlorobenzene ND NSV 59 NA 900U 850U 880U NA 1800U NA 1600U 570U 720U

1,2-Dichlorobenzene ND NSV 65 18000U 900U 850U 880U 1700U 1800U 2600U 1600U 570U 720U

1,3-Dichlorobenzene ND NSV 73 18000U 900U 850U 880U 1700U 1800U 2600U 1600U 570U 720U

1,4-Dichlorobenzene ND NSV 62 18000U 900U 850U 880U 1700U 1800U 2600U 1600U 570U 720U

2,4,5-Trichlorophenol ND NSV 90 91000U 900U 4100U 880U 8300U 1800U 13000U 1600U 1400U 720U

2,4,6-Trichlorophenol ND NSV 56 18000U 900U 850U 880U 1700U 1800U 2600U 1600U 570U 720U

2,4-Dichlorophenol ND NSV 65 18000U 900U 850U 880U 1700U 1800U 2600U 1600U 570U 720U

2,4-Dimethylphenol ND NSV 99 18000U 900U 850U 880U 1700U 1800U 2600U 1600U 570U 720U

2,4-Dinitrophenol ND NSV 480 91000U 4600U 4100U 4500U 8300U 9300U 13000U 8300U 1400U 3700U

2,4-Dinitrotoluene ND NSV 54 18000U 900U 850U 880U 1700U 1800U 2600U 1600U 570U 720U

2,6-Dinitrotoluene ND NSV 93 18000U 900U 850U 880U 1700U 1800U 2600U 1600U 570U 720U

Shipyard Creek Cooper River Noisette Creek

Chemical Name
Reference 

Range (a)

Screening 

Value (b)
MDL (c)
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Chemical Name
Reference 

Range (a)

Screening 

Value (b)
MDL (c)

Semivolatile Organic Compounds (µg/kg)

2-Chloronaphthalene ND NSV 68 18000U 900U 850U 880U 1700U 1800U 2600U 1600U 570U 720U

2-Chlorophenol ND NSV 76 18000U 900U 850U 880U 1700U 1800U 2600U 1600U 570U 720U

2-Methylnaphthalene ND 20.23 68 3600U 900U 220J 880U 1700U 1800U 2600U 130J 570U 720U

2-Methylphenol ND NSV 85 18000U 900U 850U 880U 1700U 1800U 2600U 1600U 570U 720U

2-Nitroaniline ND NSV 65 91000U 4600 4100U 4500U 8300U 9300U 13000U 8300U 1400U 3700U

2-Nitrophenol ND NSV 56 18000U 900U 850U 880U 1700U 1800U 2600U 1600U 570U 720U

3 & 4 Methylphenol ND NSV 82 18000U 900U 850U 880U 1700U 1800U 2600U 1600U 570U 720U

3,3'-Dichlorobenzidine ND NSV 85 36000U 1800U 1700U 1800U 3400U 3600U 5300U 3200U 570U 1400U

3-Nitroaniline ND NSV 93 91000U 4600U 4100U 4500U 8300U 9300U 13000U 8300U 1400U 3700U

4,6-Dinitro-2-methylphenol ND NSV 560 91000U 4600U 4100U 4500U 8300U 9300U 13000U 8300U 1400U 3700U

4-Bromophenyl phenyl ether ND NSV 87 18000U 900U 850U 880U 1700U 1800U 2600U 1600U 570U 720U

4-Chloro-3-methylphenol ND NSV 96 18000U 900U 850U 880U 1700U 1800U 2600U 1600U 570U 720U

4-Chloroaniline ND NSV 73 18000U 1800U 850U 1800U 1700U 3600U 2600U 3200U 570U 1400U

4-Chlorophenyl phenyl ether ND NSV 54 18000U 900U 850U 880U 1700U 1800U 2600U 1600U 570U 720U

4-Nitroaniline ND NSV 48 91000U 4600U NA 4500U 8300U 9300U 13000U 8300U 1400U 3700U

4-Nitrophenol ND NSV 590 91000U 4600U NA 4500U 8300U 9300U 13000U 8300U 1400U 3700U

Acenaphthene ND 6.71 54 3600U 900U 640J 880U 260J 1800U 690J 190J 570U 720U

Acenaphthylene 69 5.87 48 3600U 900U 850U 880U 1700U 1800U 2600U 1600U 570U 720U

Anthracene 88 46.9 65 3600U 900U 1400 880U 1200J 280J 1200J 680J 610 150J

Benzo[a]anthracene 230 74.8 87 18000U 100J 2600 880U 4300 520J 1800J 870J 1000 290J

Benzo[a]pyrene 140-380 88.8 54 18000U 120J 2200 78J 3600 770J 1500J 670J 990 320J

Benzo[b]fluoranthene 170-420 NSV 73 18000U 230J 850U 99J 4300 880J 2600U 670J 1200 400J

Benzo[g,h,i]perylene 69-200 NSV 65 18000U 100J 1200 880U 1800 300J 710J 290J 210J 240J

Benzo[k]fluoranthene 140-330 NSV 100 18000UJ 110J 3600 880U 3200 790J 2200J 700J 760 330J

Bis(2-chloroethoxy)methane ND NSV 68 18000U 900U 850U 880U 1700U 1800U 2600U 1600U 570U 720U

Bis(2-chloroethyl)ether ND NSV 79 18000U 900U 850U 880U 1700U 1800U 2600U 1600U 570U 720U

Bis(2-ethylhexyl) phthalate 58-180 182 110 18000U 230J 850U 230J 1700U 510J 2600U 780J 570U 460J

bis(chloroisopropyl) ether ND NSV 99 NA 900U NA 880U NA 1800U NA 1600U NA 720U

Butyl benzyl phthalate ND NSV 76 18000U 900U 850U 880U 1700 1800U 2600U 1600U 570U 720U

Carbazole ND NSV 79 NA 900U NA 880U NA 1800U NA 1600U 570U 720U

Chrysene 94-360 108 71 18000U 150J 2900 100J 5600 1000J 1900J 1100J 1500 380J

Dibenz(a,h)anthracene ND 6.22 68 18000U 900U 720J 880U 820J 1800U 360J 1600U 150J 66J

Dibenzofuran ND NSV 54 18000U 900U 590J 880U 1700U 1800U 2600U 1600U 570U 720U

Diethyl phthalate ND NSV 62 18000U 900U 850U 880U 1700U 1800U 2600U 1600U 570U 720U

Dimethyl phthalate ND NSV 54 18000U 900U 850U 880U 1700U 1800U 2600U 1600U 570U 720U

Di-n-butyl phthalate ND NSV 79 18000U 900U 850U 880U 1700U 1800U 2600U 1600U 570U 720U

Di-n-octyl phthalate ND NSV 87 18000U 900U 850U 880U 1700U 1800U 290J 1600U 570U 720U

Fluoranthene 52-380 113 73 9500J 230J 6700 150J 14000 640J 4600 2000 1500 650J

Fluorene ND 21.2 62 3600U 900U 760J 880U 1700U 1800U 520J 1600U 570U 720U

Hexachlorobenzene ND NSV 73 18000U 900U 850U 880U 1700U 1800U 2600U 1600U 570U 720U

Hexachlorobutadiene ND NSV 56 18000U 900U 850U 880U 1700U 1800U 2600U 1600U 570U 720U

Hexachlorocyclopentadiene ND NSV 230 18000U 900U 850U 880U 1700U 1800U 2600U 1600U 570U 720U

Hexachloroethane ND NSV 56 18000U 900U 850U 880U 1700U 1800U 2600U 1600U 570U 720U

Indeno[1,2,3-cd]pyrene 61-190 NSV 73 18000U 86J 1100 880U 1800 320J 690J 270J 270J 230J

Isophorone ND NSV 62 18000U 900U 850U 880U 1700U 1800U 2600U 1600U 570U 720U

Naphthalene ND 34.6 54 18000U 900U 590J 880U 1700U 1800U 2600U 1600U 570U 720U

Nitrobenzene ND NSV 99 18000U 900U 850U 880U 1700U 1800U 2600U 1600U 570U 720U

N-Nitrosodi-n-propylamine ND NSV 79 18000U 900U 850U 880U 1700U 1800U 2600U 1600U 570U 720U

N-Nitrosodiphenylamine ND NSV 65 18000U 900U 850U 880U 1700U 1800U 2600U 1600U 570U 720U

Pentachlorophenol ND NSV 230 18000U 4600U 4100 4500U 8300 9300U 13000U 8300U 1400U 3700U

Phenanthrene ND 86.7 82 18000U 900U 6900 880U 5700 1800U 2400J 370J 83J 110J

Phenol ND NSV 85 18000U 900U 850U 880U 1700U 1800U 2600U 1600U 570U 720U

Pyrene 50-510 153 56 6400J 230J 5600 200J 10000 1300J 4400 1400J 950 540J

Percent Moisture 63 63 82 80 54

Notes:
This table was adapted from Spectra Tech (2006).

mg/kg  =  Milligrams per kilogram.

µg/kg   =  Micrograms per kilogram.

J            =  Estimated.

U           =  Non Detect at detection limit shown.

MDL     = Method Detection Limit.

ND        =  Nondetect.

NSV     =  No Screening Value.

a.  Reference Range refers to the range of detected concentrations in 10 sediment samples collected in December 2005 to represent regional baseline (reference) conditions.  ND indicates nondetect based on MDL.  

b.  Screening values from:  Supplemental Guidance to RAGS, Region 4 Bulletins, Ecological Risk Assessment (USEPA, 2001).

c. MDLs presented are from the December 2005 sampling event.
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2.0  MEASUREMENT/DATA ACQUISITION 

2.1 SAMPLING TASKS 

TtNUS will conduct sediment sampling to provide supplemental data for the Zone J RFI.  The planned 

field activities consist of mobilization, sediment sample collection, and demobilization, and will be 

completed in one field effort.   

 

This section of the QAPP describes how representative samples will be collected in an appropriate and 

consistent manner to meet the project objectives specified in Section 1.0.   The section figures and tables 

referenced are provided at the end the section. 

 
2.1.1 Sampling Process Design and Rationale 

Nine sediment samples are proposed to be collected from water bodies comprising Zone J.  Three of the 

samples will be collected from Noisette Creek in the northern portion of Zone J.  Three samples will be 

collected from the Cooper River to the east, and three from Shipyard Creek in the southern portion of the 

site.  Five of the nine sampling locations (009M0004, 054M0001, 556M0005, 556M0007, and NOIM0004) 

were previously sampled and are to be re-sampled during this investigation.  The additional four sampling 

locations (009M0016, 009M0017, NOIM0011, and NOIM0012) are proposed in the more ecologically 

sensitive areas of Shipyard Creek and Noisette Creek to provide additional data to support the ecological 

risk assessment. Table 2-1 provides a summary of the sample locations, sample identifications, sampling 

depths, and rationale. The site vicinity and proposed sampling locations are shown on Figure 2-1.  A 

Global Positioning System (GPS) unit will be used to locate the sampling locations in the field. 

 

2.1.2 Sample Identification System 

This section describes the project specific sample identification scheme, which is based on existing 

nomenclature and is used to maintain consistency between sampling rounds.  TtNUS Standard Operating 

Procedure (SOP) CT-04 provides additional guidance regarding sample identification schemes. 

  
2.1.2.1 Environmental Samples 

All environmental samples collected in Site Zone J will be properly labeled with a sample label affixed to 

the sample container.  Each sample will be assigned a unique sample tracking number.  The sample 

tracking number will consist of a 10-digit alphanumeric code that identifies the sample's associated site, 

sample type, location, and round. 
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The alphanumeric coding to be used for Zone J sample system is as follows: 

 

AAA or NNN A NNNN NN 
Site Number Sample Type Location Round Identifier  

 

Character Type: 

 A = Alpha 

 N = Numeric 

 

Site: 

 009 = Shipyard Creek (Zone J) 

 054 = Site 054 (Cooper River Zone J) 

 556 = Site 556 (Cooper River Zone J) 

 NOI = Noisette Creek (Zone J) 

 

Sample Type: 

M = Sediment sample 

 

Location: 

The sample location code is the assigned sediment sample location number. 

 

Round Identifier: 

The two-digit round identifier will be increased by one for each sampling round.  For this field effort, all 

samples will use 03 for the round identifier. See Table 2-1 for sample identifications. 

 

Example of Sample Nomenclature 

A sample collected on January 7, 2008 from Noisette Creek location NOIM0004 would be designated as 

NOIM000403.   
 

2.1.2.2 Field Quality Assurance/Quality Control  

Field QA/QC samples will be designated using a different coding system.  The QC code will consist of a 

10-digit alphanumeric code that identifies the sample QC type, date the sample was collected, and 

number of this type of QC sample collected for the field event. 
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AA NNNNNN NN 
QC Type Date Sequence Number 

(per day) 
 

The QC types are identified as: 

 

RB = Rinsate blank (equipment blank) 

FD = Field duplicate 

 

The sampling times recorded on the chain-of-custody form and sample labels for duplicate samples will 

be 0000 so that the samples are "blind" to the laboratory.  Notes detailing the duplicate sample number, 

time, date, and type will be recorded on the sample log sheets and will document the location of the 

duplicate sample (sample log sheets are not provided to the laboratory). 

 

Example of Field QA/QC Nomenclature 

The first duplicate of the project field event collected on January 7, 2008 from Noisette Creek would be 

designated as NOIFD01070801.   
 
2.1.3 Sampling Procedures and Requirements 

TtNUS field forms for this project are provided in Appendix B.  SOPs for conducting the field investigation 

are listed in Table 2-2 which provides the applicable TtNUS SOPs, and the SOPs are provided in 

Appendix C.    

 

2.1.3.1 Sampling Collection Procedures 

Sediment sample collection will be conducted in accordance with TtNUS SOP SA-1.2, with additional 

guidance provided in Section 11 of the Environmental Science Division, SOPs and Quality Assurance 

Manual (ESDSOPQAM), which lists several acceptable sampling techniques (e.g., dredging, scooping, 

coring) for collecting sediment samples from surface water bodies and dry land areas, depending upon 

sampling objectives. The samples will be collected using either a scope sampler or a petite ponar dredge 

depending on site conditions.  Based on previous sampling efforts at the CNC “Zone J” the likely method 

will be dredge sampling.  Sediment samples will be collected to an approximate depth of 6 inches.  

Sediment sampling locations may be reached by wading or by boat, depending on water depth and the 

nature of the substrate.  If wading to the sample location, the location will be approached from 

downstream to minimize disturbance.  Specific procedures for sediment sampling with a petite ponar 

dredge are discussed below.   
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The petite ponar sampler is a stainless steel, clam-shell-type scoop activated by a cantilevered system.  

Procedures for operating the ponar grab sampler are as follows. 

 

 Lock open the jaws of the decontaminated sampler. 

 

 Lower the sampler into the sediment. 

 

 Release tension on the rope and close sampler jaws.  

 

 Retrieve the sampler, slowly decant the excess water, and open the jaws to empty the dredge 

contents into a decontaminated stainless steel bowl. 

 

 Drain off the excess water still remaining in the stainless steel bowl prior to mixing the sediment until 

homogenous.  

 

 Apportion sediment to appropriate sample containers for shipment to the laboratory.  Decant excess 

water in the sample jars after the sample is placed in the jar. 

 

2.1.3.2 Sample Containers, Volume, and Preservation 

A list of sample volumes, containers, preservation requirements, and holding times is presented in 

Table 2-3. 

 

2.1.3.3 Equipment/Sample Containers Cleaning and Decontamination Procedures 

All reusable equipment will be decontaminated in accordance with TtNUS SOP-7.1 (except isopropyl 

alcohol will not be used) between uses to ensure that samples are not contaminated by the sampling 

equipment.   The SOPs are provided in Appendix C. 

 

Sample containers will be shipped certified clean from the analytical laboratory. 

 

2.1.3.4 Field Equipment Calibration, Maintenance, Testing, and Inspection Procedures 

Each field crew member must inspect equipment prior to use to ensure it is capable of meeting its 

intended use.  More casual inspections for equipment integrity must be made routinely to ensure that the 

equipment is intact, all applicable parts are operating correctly, and the equipment is suitably clean to 

perform its task.  Calibration log field forms will be completed daily and are provided in Appendix B. 
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Calibration and maintenance will be done in accordance with TtNUS SOPs SA-2.2 provided in 

Appendix C. 

 

2.1.3.5 Sampling Supply Inspection and Acceptance Requirements. 

Each person using sampling equipment must ensure that the equipment is capable of adequately serving 

its intended use.  This includes a verification of equipment cleanliness, as described in Section 2.1.3.3, 

and a verification that the equipment is in good working order and that all accessories necessary for 

performing the work have been provided by the vendor.  If questions arise, the Field Operations Leader 

(FOL) will be contacted for guidance. 

 

2.1.4 Investigation-Derived Waste 

Investigation-derived waste (IDW) will not be generated for this project.   

 

2.1.5 Health and Safety Requirements 

.Appendix D provides the health and safety plan (HASP) detailing health and safety requirements during 

field activities. 

 

2.2 ANALYTICAL TASKS 

This section provides information with regard to the analytical SOPs, calibration procedures, 

instrument/equipment maintenance, testing, and inspection procedures for the selected laboratories.  

During this project, 12 samples (9 sediment samples, 1 field duplicate, and 2 rinsate blanks) will be 

collected and sent to Katahdin Analytical for the following analysis: 

 

 TCL SVOCs via SW-846 8270C [with polynuclear aromatic hydrocarbon (PAH) and 

bis(2-ethylhexyl)phthalate (BEHP) analysis being performed in selective ion monitoring (SIM) mode]. 

 

 TCL pesticides and PCBs via SW-846 8081A and 8082, respectively (these methods are being 

modified to allow the final concentration sample volume to 1 mL to achieve lower detection limits). 

 

 TAL metals via SW-846 6010B trace ICP with mercury via SW-846 7471A. 

 

 TOC via Lloyd Kahn. 
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2.2.1 Analytical SOPs 

All relevant analytical SOPs are summarized in Table 2-4 (which corresponds to UFP-QAPP 

Worksheet 23).  These laboratory SOPs are provided in Appendix E (on compact disc). 

 

2.2.2 Analytical Instrument Calibration Procedures 

All instrument calibration procedures, frequencies of calibration, acceptance criteria, corrective actions, 

and personnel responsible for corrective action are presented in Table 2-5 (which corresponds to UFP-

QAPP Worksheet 24).  The SOPs listed are designed to ensure that laboratory equipment meets the 

sensitivity, accuracy, and precision requirements of this QAPP. 

 

2.2.3 Analytical Instrument and Equipment Maintenance, Testing, and Inspection Procedures 

All instrument and equipment maintenance, testing, and inspection procedures are presented in Table 2-6 

(which corresponds to UFP-QAPP Worksheet 25).  These procedures are designed to ensure that all 

necessary equipment is continually available to prevent project delays caused by missing or broken 

equipment. 

 

2.2.4 Analytical Supply Inspection  and Acceptance Procedures 

The laboratory must be able to demonstrate that all supplies needed for analytical work will be available 

when needed and be free of target compounds and any interference.  This information can be supplied 

upon request. 

 

2.2.5 Analytical Quality Control Samples 

Analytical QC samples to be used during this sediment investigation are provided in Table 2-7 (which 

corresponds with UFP-QAPP Worksheet 28).   

 

2.3 SAMPLE COLLECTION DOCUMENTATION, HANDLING, TRACKING, AND CUSTODY 
PROCEDURES 

The following sections provide the procedures that will be used by field personnel to document project 

activities and sample collection procedures.  Detailed and accurate documentation is necessary to ensure 

data integrity.  Also refer to Tables 2-8 and 2-9 (corresponds to UFP Worksheets 26 and 27), 

respectively, for sample handling and sample custody requirements. 
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2.3.1 Field Documentation 

Documentation of field observations will be recorded in a field logbook and/or on field log sheets including 

sample collection logs.  Field logbooks utilized for this project will consist of bound, water-resistant 

logbooks.  Field logbooks will be maintained according to TtNUS SOP SA-6.3.  Field sample log sheets 

will be used to document sample collection details, and other observations and activities will be recorded 

in the field logbook.  Field forms are provided in Appendix B. 

 

For sampling and field activities, the following types of information will be recorded in the field logbook, as 

appropriate: 

 

Site name and location 

Date and time of logbook entries 

Personnel and their affiliations 

Weather conditions 

Activities involved with sampling 

Site observations including site entry and exit times 

Site sketches made on site 

Visitor names, affiliations, arrival and departure times 

Health and safety issues 

Log of photographs, if any 

 

The field logbooks and sample log sheets will remain on site for the duration of the investigation.  After 

the investigation is completed, the field sampling log sheets will be organized by date and medium and 

placed in the project file.  The field logbooks for this project will be used only for this site and will also be 

categorized and maintained in the project file after the completion of the field program. 

 

2.3.2 Sample Custody 

Sample custody procedures are designed to provide documentation of preparation, handling, storage, 

and shipping of all samples collected.  Additional guidance is provided in TtNUS SOPs SA-6.1 and 

SA-6.3. 

 

2.3.2.1 Field Custody 

The FOL is responsible for the care and custody of the samples collected until they are delivered to the 

laboratory or are entrusted to a carrier. 
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Sample logs or other records will be signed and dated by the personnel making the entries. 

 

Chain-of-custody forms will be completed to the fullest extent possible before sample shipment.  They will 

include the following information: project name, sample identification, date and time of sample collection, 

analyses to be conducted, matrix, type of sample, grab or composite designation, preservative, and name 

of sampler.  These forms will be filled out in a legible manner using ink and will be signed by the sampler.  

Similar information will be provided on the sample label that will be securely attached to each sample 

bottle.  The label will also include the general analyses to be conducted. Examples of all forms to be used 

during field activities are provided in Appendix B. 

 

2.3.2.2 Transfer of Custody 

Sample coolers will be custody-sealed for security and accompanied by chain-of-custody forms.  When 

transferring samples, the individuals relinquishing and receiving them will sign, date, and note the time on 

each chain-of-custody form.  This record documents sample custody transfer from the sampler to the 

laboratory, often through another person or agency (common carrier). 

 

2.3.2.3 Sample Shipment Procedures 

The following procedures will be followed when shipping samples for laboratory analysis: 

 

 Samples requiring cooling to 4 degrees Celsius will be promptly chilled with ice or blue ice and will be 

packaged in an insulated cooler for transport to the laboratory.  A temperature blank will be included 

in each cooler to be used as a temperature indicator.  Each temperature blank will be clearly 

identified by the field sampling team. 

 

 The field chain-of-custody form will be placed inside the shipping container in a sealed, plastic 

envelope.  Shipping containers will be sealed with nylon strapping tape, and custody seals will be 

signed, dated, and affixed in a manner that will allow the receiver to quickly identify any tampering 

that may have occurred during transport to the laboratory. 

 

 Samples to be delivered to the laboratory will be transported by a public courier (e.g., Federal 

Express).  After samples have been collected, they will be shipped to the laboratory overnight for next 

day delivery.  
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2.3.2.4 Laboratory Sample Custody 

To ensure the integrity of a sample from collection through analysis, it is necessary to have an accurate, 

written record that traces the possession and handling of the sample.  This documentation is referred to 

as the chain-of-custody form. 

 

A sample is under custody if: 

 

The sample is in the physical possession of an authorized person 

The sample is in view of an authorized person after being in his/her possession 

The sample is placed in a secure area by an authorized person after being in his/her possession 

The sample is in a secure area restricted to authorized personnel only 

 

When samples are received, the chain-of-custody form will be signed and dated to acknowledge sample 

receipt.  The sample custodian will examine the shipping containers and verify that the correct number of 

containers was received.  The shipping containers will then be opened and the enclosed sample 

paperwork removed.  Samples will be removed from the shipping containers, and the bottle condition, 

temperature of the temperature blank, and sample salinity will be noted.  The information on the chain-of-

custody form, airbill, containers, and laboratory request will be reviewed, and any discrepancies will be 

noted. 

 

The laboratory will be required to fax the chain-of-custody forms and sample log-in information to the 

TtNUS project manager (PM) after every shipment. 

 

All samples received by the laboratory must be stored at 4  Celsius until analysis.  Laboratory holding 

times are specified by the contract and presented in Table 2-3. 

 

2.4 QUALITY CONTROL SAMPLES  

2.4.1 Quality Control Samples  

Several types of QC samples will be collected or generated during environmental sampling activities 

including field duplicates, equipment rinsate blanks from the Ponar dredge, and temperature blanks.  One 

duplicate sample will be collected per 10 units of a medium sampled.  One equipment rinsate blank will 

be collected per day of sampling.  Temperature blanks will be included in each cooler submitted to the 

laboratory to monitor sample storage conditions prior to arrival at the laboratory.  With the exception of 

temperature blanks, each type of field QC sample will undergo the same preservation, analysis, and 



Rev. 1 
03/08 

090701/P 2-10 CTO 0017 

reporting procedures as the related environmental samples.  A summary of QA/QC sample requirements 

is provided in Table 2-10.   The four types of field QC samples are defined below: 

 

Field Duplicates.  Field duplicates are obtained during a single act of sampling and are used to assess 

the overall precision of the sampling and analysis program.  Field duplicates will be collected at a 

frequency of 10 percent per sampling matrix (only sediment for this project).  Duplicates will be analyzed 

by the laboratory for the same parameters as their environmental sample counterparts. 

 

Equipment Rinsate Blanks.  Equipment rinsate blanks are obtained under representative field conditions 

by running analyte-free water through decontaminated sample collection equipment (Ponar dredge).  

Equipment blanks will be used to assess the effectiveness of decontamination procedures.  Equipment 

blanks will be collected and submitted at a frequency of one per day per medium (only sediment for this 

project).  Equipment rinsate blanks will be analyzed for the same suite of analytical parameters as the 

associated environmental samples and will be collected in the appropriate sample containers. 

 

Temperature Blank - Temperature blanks are vials of water inserted into each sample cooler prior to 

shipment from the field.  The temperature of the temperature blank is measured prior to shipment and 

upon receipt at the laboratory to assess whether samples were properly cooled during transit. 

 

2.5 DATA MANAGEMENT TASKS 

This section describes how all project information will be managed, organized, and maintained for 

efficient use by project personnel.  The information management process is outlined from the point of 

data generation to ultimate storage. 

 

2.5.1 Project Documentation and Records 

A summary of project documentation and records to be generated and stored in TtNUS project files is 

provided in Table 2-11 (which corresponds to UFP-QAPP Worksheet 29); these records will be included 

in the appendices of the subject report. 

 

2.5.2 Data Package Deliverables 

The section describes both field and fixed-base analytical data. 

 

2.5.2.1 Sample Collection and Field Measurement Data Package Deliverables 

Sample collection data will be recorded as required by the sample collection SOPs in Appendix C.  In 

addition, calibration data for any field instruments will be recorded in accordance with the field SOPs in 

Appendix C.  The data packages to be provided for these data are the completed field forms. 
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2.5.2.2 On-Site Analysis Data Package Deliverables 

This project does not involve on-site analyses beyond the field screening associated with personnel 

protection.  Therefore, this section is not applicable. 

 

2.5.2.3 Off-Site Laboratory Data Package Deliverables 

Data package deliverable requirements are detailed in Table 2-12, entitled Analytical Data Deliverable 

Elements and Table 2-13 Analytical Service Summary (which corresponds with UFP QAPP Worksheet 30 

Analytical Services).   

 

Data packages will require all the elements specified in Table 2-1.  Data packages will be provided as 

both hard copies and in portable document format (PDF).  The analytical laboratory will provide a Naval 

Installation Restoration Information Solutions (NIRIS) compatible electronic data deliverable (EDD). Data 

packages will be contract laboratory program (CLP)-equivalent (i.e. they will contain CLP-equivalent 

summary forms and raw data).  The standard turnaround time for analytical services is 28 calendar days.  

Turnaround time will be measured from the laboratory receipt of the last samples in a sample delivery 

group (SDG).  SDGs must contain 20 samples (no more than 20 and only less if the entire sampling event 

was comprised of less than 20 samples).  Data will be stored by the analytical laboratory for 5 years. 

 

2.5.3 Data Reporting Formats 

Field data will be recorded in the field logbooks and on field forms.  All logbook and log sheet entries must 

be made in indelible ink (black pen is preferred).  No erasures, liquid paper, or white out are permitted.  If 

an incorrect entry is made, the data will be crossed out with a single strike mark, initialed, and dated.  The 

field personnel will sign and date the logbook pages and field forms.  Examples of the forms to be used in 

the field are presented in Appendix B of this QAPP.  

 

2.5.4 Data Handling and Management 

The data-handling procedures to be followed by the analytical laboratory will meet the requirements in the 

laboratory subcontract.  All analytical and field data will be maintained in the project files.  The project files 

will contain hard copies of the chain-of-custody forms, sample log forms, and sample location maps and 

documentation of QA of data manipulation.  These forms are included in the applicable SOPs of Appendix 

B of this QAPP. 

 

The overall field data flow is as follows: 
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1. Field personnel calibrate sampling equipment and document calibrations in accordance with 

applicable SOPs in Appendix C. 

 

2. Field personnel use Section 2.1 and 2.3 of this QAPP to identify sampling locations.  

 

3. As applicable, sampling locations are evaluated to ensure they are safe for personnel to collect 

samples, and the evaluations are documented in accordance with SOPs in Appendix C and the 

health and safety plan (HASP) in Appendix D. 

 

4. If applicable, sampling conditions are monitored with field instruments to ensure that sampling 

conditions are representative of the intended populations.  These measurements are made and 

documented in accordance with SOPs in Appendix C. 

 

5. Samples are collected and documented and sampling equipment is decontaminated in accordance 

with SOPs in Appendix C. 

 

6. Samples are shipped to the laboratory for analysis and shipping documentation, including chain of 

custody records, are compiled for later transfer to the PM. 

 

7. Sampling locations will be located using a Global Positioning System (GPS) to establish sample 

locations within the desired precision and accuracy. 

 

8. Field conditions are recorded throughout the field work. 

 

9. During demobilization, field records are collected, double checked for completeness, and forwarded 

to the TtNUS project manager (PM) for inclusion in the project database and the appropriate site 

report. 

 

The overall laboratory data flow is as follows: 

 

1. Samples are received and inspected, and the conditions of the samples are logged. 

 

2. Analytical equipment is calibrated for analysis, and calibrations are documented. 

 

3. Samples are analyzed, and the analyses are documented.  
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4. The resulting data are reviewed and incorporated into the laboratory information management 

system. 

 

5. Hardcopy data packages are assembled, and EDDs are prepared to match the hardcopy data 

packages. 

 

6. The hardcopy and electronic data are transmitted to TtNUS. 

 

The overall TtNUS data flow is as follows: 

 

1. EDDs and hardcopy data packages are received from the laboratory.  These data are reviewed for 

accuracy and are validated. 

 

2. A validation report is prepared to document the data quality. 

 

3. Data qualifiers are assigned to electronic data, and the data are transferred, with qualifiers, to the 

TtNUS project database. 

 

4. Corresponding field data are transferred to the project database. 

 

5. Data are now available for use by TtNUS project personnel.  A data usability assessment is 

performed to ensure the data will be useful as intended.  Data usability is assessed continually as 

various data users have the opportunity to work with the data. 

 

6. Validated data are transferred to the Geographical Information System (GIS) for plotting and other 

manipulations. 

 

Additional details are provided in the subsections below. 

 

2.5.5 Data Tracking and Control 

A “cradle-to-grave” sample tracking system will be used from the beginning to the end of the investigation.  

Before field mobilization, the FOL will coordinate/initiate the sample tracking process.  The PM will ensure 

that sample jar labels are printed before field sampling, as necessary.  The FOL and PM or PM designee 

will review the labels for completeness of information and adherence to QAPP requirements, as well as 

for accuracy.  The PM will coordinate with the analytical laboratory to ensure that they are aware of the 

number and type of samples and analyses that are about to be requested. 
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When field sampling is underway, the FOL will forward the chain-of-custody forms to the PM or designee 

via facsimile at the end of each day.  The PM or designee will compare the entries on the chain-of-

custody forms to the sample tracking database and enter the sample date and other sample information 

as appropriate.  The PM or designee will also confirm that the chain-of-custody forms provide the 

information required by the QAPP.  This will allow for early detection of errors made in the field so that 

adjustments can be made while the crew is mobilized.  After successful completion of all requested 

analyses, the laboratory will submit an electronic deliverable for every SDG.  When all electronic 

deliverables have been received from the laboratory, the PM will ensure that the laboratory performed all 

the requested analyses.  Ideally, discrepancies can be noted early enough so that any samples that were 

not analyzed as requested can be analyzed within the prescribed holding times. 

 

2.5.5.1 Sample Information 

Data from field measurements will be recorded directly in field notebooks or on sample logs.  Reduction 

of field data entails the summarization and presentation of these data in tabular form.  The reduction of 

laboratory data entails the manipulation of raw data instrument output into reportable results.  Field data 

will be verified on a daily basis by the FOL.  Laboratory data will be verified by the laboratory group 

supervisor and then by the laboratory's QC/Documentation Department. 

 

Before electronic files are received from the laboratory, all sample-specific information will be entered into 

the CNC data management system.  The sample information file will allow the analytical results to be 

grouped together properly for statistical purposes.  The data will be managed in one data structure.  For 

field data, the FOL will coordinate with the GIS lead to ensure that all survey technical specifications are 

consistent with the underlying coordinate system in the GIS. 

 

Electronic data arriving from the laboratory will pass through to the Data Validation Manager (DVM) for 

database compilation and validation.  The DVM will compile all the formatted laboratory electronic 

deliverables into a working project database.  Data that are to be validated will be printed as data 

packages, which include the samples as part of each SDG and the appropriate analytical fraction.  The 

data packages will be distributed to the appropriate data validators.  The data validators will enter all data 

qualifiers and qualifier codes into the database and print out a hard copy of the database and return it to 

the DVM.  The DVM will check the data qualifiers and qualifier codes in the project database and print the 

final validated data for incorporation into the data validation letter.  When all samples and analyses have 

been accounted for and validated, the PM will ensure that the analytical data are incorporated into the 

project database. 
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2.5.5.2 Project Data Compilation 

The analytical laboratory subcontractor(s) will generate a PDF file of the analytical data packages and 

EDDs.  The electronic database will be checked against the PDF file provided by the laboratory and 

updated as required based on data qualifier flags applied during the data validation process.  The data 

generated during the implementation of this QAPP will be incorporated into the project database and GIS.  

All data, such as units of measure and chemical nomenclature, will be manipulated to maintain 

consistency with the project database.  

 

2.5.5.3 Geographical Information System  

Data management systems consist of a relational database and GIS that are used to manage 

environmental information pertaining to CNC.  The relational database stores chemical, geological, 

hydrogeological, and other environmental data collected during environmental investigations.  The GIS is 

built from the relational database and contains subsets of the larger data pool.  Using the GIS, 

environmental data can be posted on base mapping to provide a graphical representation of the 

information. 

 



TABLE 2-1 
 

SEDIMENT SAMPLING LOCATIONS  
ZONE J RFI QAPP 

 CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA 
 
 

Sampling 
Location 

Sample ID Depth      
(inches 

bgs) 

Rationale for Location Analysis Rationale for Analysis 

NOIM0004 NOIM000403  
0 - 6 

Determine if CNC activities have adversely impacted  
Noisette Creek sediments. 

TCL SVOCs  
TCL Pesticides 
TCL PCBs 
TAL metals 
TOC 

Based on historical 
evaluation that identified 
contaminants of potential 
concern (Spectra Tech, 
2005) 

NOIM0011 NOIM001103 Approximately 50 feet upstream of NOIM0004 to 
determine if CNC activities have adversely impacted 
Noisette Creek and to provide additional data for the 
ecological risk assessment. 

NOIM0012 NOIM001203 Approximately 50 feet downstream of NOIM0004, to 
determine if CNC activities have adversely impacted  
Noisette Creek and to provide additional data for the 
ecological risk assessment. 

009M0004 009M000403 Determine if CNC activities have adversely impacted  
Shipyard Creek sediments. 

009M0016 009M001603 Approximately 50 feet upstream of 009M0004 to 
determine if CNC activities have adversely impacted 
Shipyard Creek and to provide additional data for 
the ecological risk assessment. 

009M0017 009M001703 Approximately 50 feet downstream of 009M0004 to 
determine if CNC activities have adversely impacted  
Shipyard Creek and to provide additional data for 
the ecological risk assessment. 

054M0001  054M000103 Determine if CNC activities have adversely impacted 
Cooper River sediments. 

556M0007 556M000703 

556M0005 556M000503 

 
bgs = below ground surface. 
CNC = Charleston Naval Complex. 
PCBs = Polychlorinated biphenyls. 
SVOCs = Semivolatile organic compounds. 
TAL = Target Analyte List. 
TOC = Total organic carbon. 



TABLE 2-2 
 

LIST OF STANDARD OPERATING PROCEDURES FOR FIELD WORK 
ZONE J RFI QAPP 

CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA 
 

 

SA-1.2 SURFACE WATER AND SEDIMENT SAMPLING 

SA-7.1 DECONTAMINATION OF FIELD EQUIPMENT AND WASTE HANDLING 

SA-6.3 FIELD DOCUMENTATION 

SA-6.1 NON-RADIOLOGICAL SAMPLE HANDLING 

CT-04 SAMPLE NOMENCLATURE 

CT-05 DATABASE RECORDS AND QUALITY ASSURANCE 

 



TABLE 2-3 (CORRESPONDS WITH UFP-QAPP WORKSHEET #19) 
 

BOTTLEWARE, PRESERVATION, AND HOLDING TIME REQUIREMENTS 
ZONE J RFI QAPP 

CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA 

 

Matrix 
Analytical 

Group 
Concentration 

Level 

Analytical and 
Preparation 
Method/SOP 
Reference Sample Volume 

Containers 
(number, size, 

and type) 

Preservation 
Requirements 

(chemical, 
temperature, 

light protected) 

Maximum 
Holding Time  
(preparation/ 

analysis) 
Solid TAL Metals Low SW-846 3050, 

6010B/SOP-10, 
SOP-11, SOP-

12 

4 oz. (1) 4 oz. soil jar 4° C 6 months/28 
days (Hg) 

Solid TCL Pesticides Low SW8-46 3540, 
3550, 

8081A/SOP-5, 
SOP-7, SOP-3 

4 oz. (1) 4 oz. soil jar 4° C 14 days to 
extraction/ 40 

days to analysis 

Solid TCL PCBs Low SW-846 3540, 
3550, 

8082/SOP-5, 
SOP-7, SOP-4 

4 oz. (1) 4 oz. soil jar 4° C 14 days to 
extraction/ 40 

days to analysis 

Solid TCL SVOCs Low SW-846 3540, 
3550, 

8270C/SOP-6, 
SOP-8, SOP-1, 

SOP-2 

4 oz. (1) 4 oz. soil jar 4° C 14 days to 
extraction/ 40 

days to analysis 

Solid TOC Low Lloyd 
Kahn/SOP-13 

4 oz. (1) 4 oz. soil jar 4° C 14 days to 
analysis 

 
 



TABLE 2-4 (CORRESPONDS TO UFP-QAPP WORKSHEET #23) 
 

ANALYTICAL SOP REFERENCES TABLE 
ZONE J RFI QAPP 

CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA 
PAGE 1 OF 3 

 

Reference 
Number Title, Revision Date, and/or Number 

Definitive or  
Screening Data 

Analytical 
Group Instrument 

Organization 
Performing 

Analysis 
Modified for 

Project Work? 
SOP-1 "Analysis of SVOAs by Capillary Column 

GC/MS:  SW-846 Method 8270" SOP 
No. CA-204, Revision 8, 04/06. 

Definitive TCL 
Semivolatiles 

GC/MS Katahdin Analytical 
Services 

No 

SOP-2 "Analysis of Semivolatile Organic 
Compounds by: SW 846 Method 8270 - 
Modified for Selected Ion Monitoring 
(SIM)", SOP No. CA-213, Revision 3, 
04/06. 

Definitive TCL 
Semivolatiles 

GC/MS Katahdin Analytical 
Services 

Yes; PAHs and 
bis(2-ethylhexyl) 
phthalate being 
analyzed in the 

SIM mode 
SOP-3 "Analysis of Pesticides By Gas 

Chromatography/Electron Capture 
Detector (GC/ECD): SW-846 Method 
8081," SOP No. CA-302, Revision 8, 
06/07. 

Definitive TCL Pesticides GC/ECD Katahdin Analytical 
Services 

Yes; Final extract 
being 

concentrated to 1 
mL to achieve 
lower detection 

limits 
SOP-4 "Analysis Of PCBs As Total Aroclors By 

Gas Chromatography/Electron Capture 
Detector (GC/ECD): SW-846 Method 
8082," SOP No. CA-329, Revision 6, 
04/06. 

Definitive TCL PCBs GC/ECD Katahdin Analytical 
Services 

Yes; Final extract 
being 

concentrated to 1 
mL to achieve 
lower detection 

limits 
SOP-5 "Preparation of Sediment/Soil Samples 

by Sonication using Method 3550 for 
subsequent Pesticides/PCBs Analysis," 
SOP No. CA-500, Revision 3, 04/06. 

Definitive TCL PCBs and 
Pesticides 

Ultrasonic 
Extractions 

Katahdin Analytical 
Services 

No 

SOP-6 "Preparation of Sediment/Soil Samples 
by Sonication using Method 3550 for 
subsequent Extractable Semi-Volatile 
Analysis," SOP No. CA-512, Revision 4, 
04/06. 

Definitive TCL 
Semivolatiles 

Ultrasonic 
Extraction 

Katahdin Analytical 
Services 

Yes; PAHs and 
bis(2-ethylhexyl) 
phthalate being 
analyzed in the 

SIM mode 



TABLE 2-4 (CORRESPONDS TO UFP-QAPP WORKSHEET #23) 
 

ANALYTICAL SOP REFERENCES TABLE 
ZONE J RFI QAPP 

CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA 
PAGE 2 OF 3 

 

Reference 
Number Title, Revision Date, and/or Number 

Definitive or  
Screening Data 

Analytical 
Group Instrument 

Organization 
Performing 

Analysis 
Modified for 

Project Work? 
SOP-7 "Preparation of Sediment/Soil Samples 

by Soxhlet Extraction Using Method 
3540 for Pesticide/PCB Analysis," SOP 
No. CA-524, Revision 3, 04/06 . 

Definitive TCL PCBs and 
Pesticides (soil) 

Soxhlet 
Extraction 

Katahdin Analytical 
Services 

No 

SOP-8 "Preparation of Sediment/Soil Samples 
by Soxhlet Extraction for Subsequent 
Extractable Semivolatile Analysis," SOP 
No. CA-526, Revision 3, 04/06. 

Definitive TCL 
Semivolatiles 

Soxhlet 
Extraction 

Katahdin Analytical 
Services 

No 

SOP-9 "Acid Digestion of Aqueous Samples by 
EPA Method3010 for ICP Analysis of 
Total or Dissolved Metals" SOP No. CA-
604, Revision 3, 04/06. 

Definitive TAL Metals Acid Digestion Katahdin Analytical 
Services 

No 

SOP-10 "Acid Digestion of Solid Samples by 
USEPA Method 3050 for Metals by ICP-
AES and GFAA," 3050B, SOP No. CA-
605, Revision 2, 03/06. 

Definitive TAL Metals Acid Digestion Katahdin Analytical 
Services 

No 

SOP-11 "Trace Metals Analysis By ICP-AES 
Using EPA Method 6010," SOP No. CA-
608, Revision 4, 05/06. 

Definitive TAL Metals ICP Katahdin Analytical 
Services 

No 

SOP-12 "Digestion And Analysis Of Aqueous 
Samples For Mercury By USEPA 
Method 7470," SOP No. CA-615, 
Revision 1, 04/06. 

Definitive Mercury CVAA Katahdin Analytical 
Services 

No 

SOP-13 "Determination of Total Organic Carbon 
in Solids using the EPA Region II Lloyd 
Kahn Method", SOP No. CA-741, 
Revision 1, 01/07 

Definitive TOC TOC Analyzer Katahdin Analytical 
Services 

No 
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Reference 
Number Title, Revision Date, and/or Number 

Definitive or  
Screening Data 

Analytical 
Group Instrument 

Organization 
Performing 

Analysis 
Modified for 

Project Work? 
SOP-14 Digestion and Analysis of Solid Samples 

for Mercury by USEPA Method 7471 – 
CA-611-03, Revision 05/04 

Definitive Mercury CVAA Katahdin Analytical 
Services 

No 

SOP-15 Sample Receipt and Internal Control Definitive Various Various Katahdin Analytical 
Services 

No 

 
GC/MS – Gas Chromatography/Mass Spectroscopy 
GC/ECD - Gas Chromatography/Electron Capture Detector 
ICP – Inductively Coupled Plasma 
PAH – Polynuclear aromatic hydrocarbon 
PCB – Polychlorinated biphenyl 
SIM – Selective ion monitoring 
SOP – Standard Operating Procedure 
TCL – Target Compound List 
TAL – Target Compound List 
TOC – Total organic carbon 
CVAA – Cold Vapor Atomic Absorption 
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Instrument 
Calibration 
Procedure 

Frequency of 
Calibration 

Acceptance 
Criteria Corrective Action (CA) 

Person 
Responsibl

e for CA SOP Reference 
TAL Metals - ICP Initial calibration At the beginning of 

each day or if QC 
is out of criteria 

One point 
calibration per 
manufacturer's 
guidelines; 
analytes run at 
their calibration 
levels must fall 
within 95-105% of 
True Values 

Recalibrate and/or perform 
necessary equipment 
maintenance.  Check 
calibration standards 

Analyst, 
Supervisor 

SOP-11 

  Continuing 
calibration 

At the beginning 
and end of each 
run sequence and 
every 10 samples 

90-110% of True 
Values 

Check problem, recalibrate 
and reanalyze any samples 
not bracketed by passing 
CCVs. 

Analyst, 
Supervisor 

SOP-11 

Mercury Analyzer Initial calibration IC-instrument 
receipt, major 
instrument change, 
at the start of each 
day 

Correlation 
coefficient ≥ 0.995. 

Recalibrate and/or perform 
necessary equipment 
maintenance.  Check 
calibration standards 

Analyst, 
Supervisor 

SOP-12 

  Continuing 
calibration 

CCV-at beginning 
and end of each 
run sequence and 
every 10 samples 

80-120% of True 
Value 

Check problem, recalibrate 
and reanalyze any samples 
not bracketed by passing 
CCVs. 

Analyst, 
Supervisor 

SOP-12 
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Instrument 
Calibration 
Procedure 

Frequency of 
Calibration 

Acceptance 
Criteria Corrective Action (CA) 

Person 
Responsibl

e for CA SOP Reference 
TCL Pesticides - 
GC 

Initial Calibration IC-instrument 
receipt, major 
instrument change, 
when CC does not 
meet criteria 

6 pt calibration of 
all pesticides 
except for 
toxaphene and 
chlordane - 
correlation 
coefficient ≥ 0.990.  
Mid-point cal of 
toxaphene and 
chlordane 

Repeat Initial calibration 
and/or perform necessary 
equipment maintenance.  
Check calibration standards.  
Reanalyze affected data. 

Analyst, 
Supervisor 

SOP-3 

 Continuing 
calibration 

After every 10 
samples; If 
calibration curve 
previously 
analyzed, analyze 
daily before 
samples 

%D ≤ 15 for both 
the quantitation 
and confirmation 
columns 

Evaluate the samples: If the 
%D >+15% and sample 
results are <PQL, narrate. If 
%D >±15% only on one 
channel, narrate. If %D 
>±15% for closing CV, and 
is likely a result of matrix 
interference, narrate.  
Otherwise, reanalyze all 
samples back to last 
acceptable CV 

Analyst, 
Supervisor 

SOP-3 

TCL PCB – GC  IC-instrument 
receipt, major 
instrument change, 
when CC does not 
meet criteria 

6 pt calibration of 
Aroclor 1660 - 
correlation 
coefficient ≥ 0.990                            
Mid-point cal of 
other Aroclors 

Repeat Initial calibration 
and/or perform necessary 
equipment maintenance.  
Check calibration standards.  
Reanalyze affected data.  If 
single pt cal Aroclor is 
identified in analysis of 
sample, 6-pt calibration run 
of identified compound with 
reanalysis of sample. 

Analyst, 
Supervisor 

SOP-4 
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Instrument 
Calibration 
Procedure 

Frequency of 
Calibration 

Acceptance 
Criteria Corrective Action (CA) 

Person 
Responsibl

e for CA SOP Reference 
TCL PCB – GC 
(continued0 

 After every 10 
samples; if 
calibration curve 
previously 
analyzed, analyze 
daily before 
samples. 

%D ≤ 15 for both 
the quantitation 
and confirmation 
columns 

Evaluate the samples: If the 
%D >+15% and sample 
results are <PQL, narrate. If 
%D >±15% only on one 
channel, narrate. If %D 
>±15% for closing CV, and 
is likely a result of matrix 
interference, narrate.  
Otherwise, reanalyze all 
samples back to last 
acceptable CV. 

Analyst, 
Supervisor 

SOP-4 

TOC analyzer Initial calibration Initial Calibration- 
initially, when the 
daily CCV does not 
pass, but no longer 
than every 3 
months  

Correlation 
coefficient ≤ 0.995 

Recalibrate and/or perform 
necessary equipment 
maintenance.  Check 
calibration standards 

Analyst, 
Supervisor 

SOP-13 

 Continuing 
calibration 

CCV-every 10 
samples and at the 
end of the run 

80-120% of true 
value for 415.1                                             
75-125% of true 
value for Lloyd 
Kahn 

If the CCV fails high, report 
samples that are <PQL.  
Recalibrate and/or 
reanalyze samples back to 
last acceptable CCV 
recovery. 

Analyst, 
Supervisor 

SOP-13 
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Instrument 
Calibration 
Procedure 

Frequency of 
Calibration 

Acceptance 
Criteria Corrective Action (CA) 

Person 
Responsibl

e for CA SOP Reference 
GC/MS – TCL 
Semivolatiles 

Initial Calibration IC – Instrument 
receipt, instrument 
change (new 
column, source 
cleaning, etc.), 
when CCC is out of 
criteria or when 
manual tune 
performed 

IC – minimum RF 
of ≥ 0.050 for each 
SPCC, % RSD of  
≤  30% for each 
CCC. If RSD for an 
analyte is > 15% 
apply linear or 
quadratic method 
for quantitation 

Recalibrate and/or perform 
necessary equipment 
maintenance.  Check 
calibration standards.  
Reanalyze affected data. 

Analyst, 
Supervisor 

SOP-1, SOP-2 

  Calibration Check CV – at the 
beginning of each 
12 hour shift 
immediately after 
DFTPP tune 

CV – minimum RF 
of each SPCC ≥ 
0.050, % RSD ≤  
20% for each CCC. 

Recalibrate and/or perform 
necessary equipment 
maintenance.  Check 
calibration standards.  
Reanalyze affected data. 

Analyst, 
Supervisor 

SOP-1, SOP-2 

  DFTPP Tune Every 12 hours Criteria listed in 
section 7.4  current 
rev. of  SOP CA-
204 

Retune and/or clean source Analyst, 
Supervisor 

SOP-1, SOP-2 

 

CC – Continuing calibration 
CV – Calibration verification 
%D – percent difference 
RSD – Relative Standard Deviation 
IC- Initial calibration 
DFTPP - Decafluorotriphenylphosphine 
QC – Quality control 
TOC – Total organic carbon 
QC – Quality Control 
CCC- Continuing calibration compound 
RSD – Relative Standard Deviation 
CCV – Continuing calibration verification 
SPCC – System performance check compounds 



TABLE 2-5 (CORRESPONDS TO UFP-QAPP WORKSHEET #24) 
 

ANALYTICAL INSTRUMENT CALIBRATION TABLE 
ZONE J RFI QAPP 

CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA 
PAGE 5 OF 5 

 
SOP – Standard Operating Procedure 
SVOC – Semivolatile Organic Compounds 
RF – Response factor 
PCB – Polychlorinated biphenyl 
MS – Mass Spectroscopy 
Hg – Mercury 
R – Correlation Coeffiecient 
ICV – Initial calibration verification 
GC/MS – Gas Chromatography/Mass Spectroscopy 
GC/ECD - Gas Chromatography/Electron Capture Detector 
ICP – Inductively Coupled Plasma 
TCL – Target Compound List 
TAL – Target Compound List 
CVAA – Cold Vapor Atomic Absorption 
PQL – Practical Quantitation Limit 
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Instrument/ 
Equipment 

Maintenance 
Activity 

Testing 
Activity 

Inspection 
Activity Frequency 

Acceptance 
Criteria 

Corrective 
Action 

Responsible 
Person 

SOP 
Reference 

GC/MS –TCL 
Semivolatiles 

Check pressure 
and gas supply 
daily. Manual 
tune if DFTPP 
not in criteria, 
change septa as 
needed, change 
liner as needed, 
cut column as 
needed. Other 
maintenance 
specified in lab 
Equipment 
Maintenance 
SOP 

QC 
standards 

Ion source, 
injector liner, 
column, 
column flow. 

Prior to initial 
calibration 
and/or as 
necessary 

Refer to SOP Refer to SOP Analyst, 
Department 
Manager 

SOP-1, SOP-2 
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Instrument/ 
Equipment 

Maintenance 
Activity 

Testing 
Activity 

Inspection 
Activity Frequency 

Acceptance 
Criteria 

Corrective 
Action 

Responsible 
Person 

SOP 
Reference 

ICP – TAL 
Metals 

Clean torch 
assembly and 
spray chamber 
when discolored 
or when 
degradation in 
data quality is 
observed.  
Clean nebulizer, 
check argon, 
replace 
peristaltic pump 
tubing as 
needed. Other 
maintenance 
specified in lab 
Equipment 
Maintenance 
SOP.  

QC 
standards 

Torch, 
nebulizer 
chamber, 
pump, pump 
tubing 

Prior to initial 
calibration and 
as necessary 

Refer to SOP Refer to SOP Analyst, 
Department 
Manager 

SOP-11 
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Instrument/ 
Equipment 

Maintenance 
Activity 

Testing 
Activity 

Inspection 
Activity Frequency 

Acceptance 
Criteria 

Corrective 
Action 

Responsible 
Person 

SOP 
Reference 

CVAA -
Mercury 

Replace 
peristaltic pump 
tubing, replace 
mercury lamp, 
replace drying 
tube, clean 
optical cell, 
and/or clean 
liquid/gas 
separator as 
needed.  Other 
maintenance 
specified in lab 
Equipment 
Maintenance 
SOP. 

QC 
standards 

Tubing, 
sample probe, 
optical cell 

Prior to initial 
calibration and 
as necessary 

Refer to SOP Refer to SOP Analyst, 
Department 
Manager 

SOP-12, SOP-
14 

TOC 
Combustion 
Analyzer 

Check level of 
dilution water, 
drain vessel 
water, humidifier 
water, 
autosampler 
rinse water, and 
phosphoric acid 
vessel and fill as 
needed.  
Replace oxygen 
cylinder. 

QC 
standards 

Tubing, 
sample boat, 
syringe, 
humidifier, 
rinse 
reservoir, 
phosphoric 
acid vessel, 
and oxygen 
pressure 

Prior to initial 
calibration and 
as necessary 

Refer to SOP Refer to SOP Analyst, 
Department 
Manager 

SOP-13 
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Instrument/ 
Equipment 

Maintenance 
Activity 

Testing 
Activity 

Inspection 
Activity Frequency 

Acceptance 
Criteria 

Corrective 
Action 

Responsible 
Person 

SOP 
Reference 

TCL 
Pesticides -
GC 

Check pressure 
and gas supply 
daily.  Change 
septa and/or 
liner as needed, 
replace or cut 
column as 
needed.  Other 
maintenance 
specified in lab 
Equipment 
Maintenance 
SOP. 

QC 
standards 

Injector liner, 
septa, column, 
column flow 

Prior to initial 
calibration 
and/or as 
necessary 

Refer to SOP Refer to SOP Analyst, 
Department 
Manager 

SOP-3 

TCL PCB -GC Check pressure 
and gas supply 
daily.  Change 
septa and/or 
liner as needed, 
replace or cut 
column as 
needed.  Other 
maintenance 
specified in lab 
Equipment 
Maintenance 
SOP 

QC 
standards 

Injector liner, 
septa, column, 
column flow. 

Prior to initial 
calibration 
and/or as 
necessary. 

Refer to SOP Refer to SOP Analyst, 
Department 
Manager 

SOP-4 

 
DFTPP - Decafluorotriphenylphosphine 
QC – Quality control 
TOC – Total organic carbon 
SOP – Standard Operating Procedure 
SVOC – Semivolatile Organic Compounds 
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PCB – Polychlorinated biphenyls 
ICV – Initial calibration verification 
GC/MS – Gas Chromatography/Mass Spectroscopy 
GC/ECD - Gas Chromatography/Electron Capture Detector 
ICP – Inductively Coupled Plasma 
TCL – Target Compound List 
TAL – Target Compound List 
CVAA – Cold Vapor Atomic Absorption 
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Matrix Sediment      
Analytical Group TCL 

Semivolatiles 
     

Concentration 
Level 

Low                

Sampling SOP See Appendix C           
Analytical Method/ 
SOP Reference 

SW846 
8270C\SIM 
SOP-1, SOP-2 

          

Sampler’s Name TBD                     
Field Sampling 
Organization 

TtNUS                     

Analytical 
Organization 

Katahdin 
Analytical 
Services 

          

No. of Sample 
Locations 

9 plus 1 
duplicate 

          

 
 
QC Sample: 

 
 

Frequency/ 
Number 

 
 

Method/SOP QC 
Acceptance 

Limits 

 
 

Corrective Action (CA) 

 
Person(s) 

Responsible for 
Corrective Action 

 
 

Data Quality  
Indicator 

(DQI)  

 
 

Measurement 
Performance  Criteria  

Method blank One per prep 
batch of 20 or 
fewer samples 
of similar matrix 

No analytes 
detected > PQL; 
up to 5 times 
PQL for phthalate 
esters.. 

(1) Investigate source of 
contamination (2) Reprep and 
analyze method blank and all 
samples processed with the 
contaminated blank 

Analyst, 
Supervisor 
QA Manager 

Accuracy/bias 
Contamination 

No analytes detected > 
PQL; up to 5 times PQL for 
phthalate esters 

Matrix Spike (MS) One per prep 
batch of 20 or 
fewer samples 
of similar matrix 

Statistically 
derived 
acceptance 
limits.  

CA will not be taken for 
samples when recoveries are 
outside limits and surrogate 
and LCS criteria are met.  If 
both the LCS and MS/MSD 
are unacceptable, reprep the 
samples and QC. 

Analyst Supervisor 
QA Manager 

Accuracy/bias Statistically derived 
acceptance limits 
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Matrix Sediment      
Analytical Group TCL 

Semivolatiles 
     

 
 
QC Sample: 

 
 

Frequency/ 
Number 

 
 

Method/SOP QC 
Acceptance 

Limits 

 
 

Corrective Action (CA) 

 
Person(s) 

Responsible for 
Corrective Action 

 
 

Data Quality  
Indicator 

(DQI)  

 
 

Measurement 
Performance  Criteria  

Matrix Spike 
Duplicate (MSD) 

One per prep 
batch of 20 or 
fewer samples 
of similar matrix 

< 50% RPD. CA will not be taken for 
samples when recoveries are 
outside limits and surrogate 
and LCS criteria are met.  If 
both the LCS and MS/MSD 
are unacceptable, reprep the 
samples and QC. 

Analyst 
Supervisor 
QA Manager 

Accuracy/bias 
Precision 

< 50% RPD 

Laboratory Control 
Spike (LCS) 

One per prep 
batch of 20 or 
fewer samples 
of similar matrix. 

Statistically 
derived 
acceptance 
limits.  

(1) Evaluate the samples and 
associated QC: i.e.If an 
MS/MSD was performed and 
acceptable, narrate.  If an 
LCS/LCSD was performed 
and only one was 
unacceptable, narrate.  If the 
surrogate recoveries in the 
LCS are low but are 
acceptable in the blank and 
samples, narrate.  If the LCS 
rec. is high but the sample 
results are <PQL, narrate.  
Otherwise, reprep a blank 
and the remaining samples. 

Analyst  
Supervisor 
QA Manager 

Accuracy/bias Statistically derived 
acceptance limits  

Surrogate spike Every sample, 
control, 
standard, and 
method blank 

Statistically 
derived 
acceptance 
limits.  

(1) File Katahdin CA report 
(2) Check chromatogram for  
interference; if found, flag 
data  (3) If not found, check  
instrument performance; if 
problem is found, correct and  
reanalyze(4) If still out, 
reextract and analyze sample  
(5) If reanalysis is out, flag 
data 

Analyst Supervisor 
QA Manager 

Accuracy/bias NA 
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Matrix Sediment      
Analytical Group TCL 

Semivolatiles 
     

 
 
QC Sample: 

 
 

Frequency/ 
Number 

 
 

Method/SOP QC 
Acceptance 

Limits 

 
 

Corrective Action (CA) 

 
Person(s) 

Responsible for 
Corrective Action 

 
 

Data Quality  
Indicator 

(DQI)  

 
 

Measurement 
Performance  Criteria  

Internal Standards Every sample, 
control, 
standard, and 
method blank 

Retention time ± 
30 seconds; 
EICP area within 
-50% to +100% 
of last calibration 
verification (12 
hours) for each 
internal standard 

Inspect Mass spectrometer or 
GC for malfunctions: 
mandatory reanalysis of 
samples analyzed while 
system was malfunctioning.  
If reanalysis confirms matrix 
interference, report sample 
and narrate. 

Analyst 
Supervisor 
QA Manager 

Accuracy/bias NA 
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Matrix Sediment      
Analytical Group TOC      
Concentration 
Level 

Low                

Sampling SOP See Appendix C           
Analytical Method/ 
SOP Reference 

Lloyd Kahn/ 
SOP-11 

          

Sampler’s Name TBD                     
Field Sampling 
Organization 

TtNUS                     

Analytical 
Organization 

Katahdin 
Analytical 
Services 

          

No. of Sample 
Locations 

9 plus 1 
duplicate 

          

 
 
QC Sample: 

 
 

Frequency/ 
Number 

 
 

Method/SOP QC 
Acceptance 

Limits 

 
 

Corrective Action (CA) 

 
Person(s) 

Responsible for 
Corrective Action 

 
Data Quality  

Indicator 
(DQI)  

 
 

Measurement 
Performance  Criteria  

Method Blank One per 20 
samples 

No analyte > PQL Investigate source of 
contamination.  Report all 
sample results > 10 x the 
blank result and flag results 
with “B.”  Reprep and analyze 
method blank and all other 
samples processed with the 
contaminated blank. 

Analyst, 
Supervisor, QA 
Manager 

Accuracy/bias
Contamination 

No analyte > PQL 

Instrument Blank After each ICV  
and CCV 

No analyte >PQL Samples analyzed before or 
after an unacceptable blank 
will be reanalyzed. 

Analyst, 
Supervisor, QA 
Manager 

Accuracy/bias
Contamination 

No analyte > PQL 

Laboratory 
Quadruplicate 

One sample 
quadruplicate 
per 20 samples. 

RSD < 30% If lab QC in criteria and matrix 
interference suspected, flag 
data.  Else, reanalyze. 

Analyst, 
Supervisor, QA 
Manager 

Precision RSD < 30% 

Matrix Spike (MS) One per 10 
samples 

75-125 % 
recovery 

If LCS in criteria and matrix 
interference suspected, flag 
data.  Otherwise, reanalyze. 

Analyst, 
Supervisor, QA 
Manager 

Accuracy/bias 75-125 % recovery 
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Matrix Sediment      
Analytical Group TOC      
Concentration 
Level 

Low                

Laboratory Control 
Sample(LCS) 

One per 20 
samples 

80-120% Investigate source of 
problem. If the LCS fails high, 
report samples that are < 
PQL.  Reprep the remaining 
samples. 

Analyst, 
Supervisor, QA 
Manager 

Accuracy/bias 80-120% 

 
 
QC Sample: 

 
 

Frequency/ 
Number 

 
 

Method/SOP QC 
Acceptance 

Limits 

 
 

Corrective Action (CA) 

 
Person(s) 

Responsible for 
Corrective Action 

 
Data Quality  

Indicator 
(DQI)  

 
 

Measurement 
Performance  Criteria  

Low-Level 
Calibration 
Sample 

With each initial 
calibration 

Low-level 
calibration 
standard in the 
initial calibration 
is spiked at or 
below the QL.  
Initial calibration 
acceptance 
criteria is a 
correlation 
coefficient of > 
0.995. 

Reanalyze sample Analyst, 
Supervisor, QA 
Manager 

Accuracy/bias Low-level calibration 
standard in the initial 
calibration is spiked at or 
below the QL.  Initial 
calibration acceptance 
criteria is a correlation 
coefficient of > 0.995. 
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Matrix Sediment      
Analytical Group TCL Pesticides      
Concentration 
Level 

 Low               

Sampling SOP See Appendix C           
Analytical Method/ 
SOP Reference 

SW846 8081A\ 
SOP-3 

          

Sampler’s Name TBD                    
Field Sampling 
Organization 

TtNUS                     

Analytical 
Organization 

Katahdin 
Analytical 
Services 

          

No. of Sample 
Locations 

  9 plus 1 
duplicate        

          

 
 
QC Sample: 

 
 

Frequency/ 
Number 

 
 

Method/SOP QC 
Acceptance 

Limits 

 
 

Corrective Action (CA) 

 
Person(s) 

Responsible for 
Corrective Action 

 
 

Data Quality  
Indicator 

(DQI)  

 
 

Measurement 
Performance  Criteria  

Method Blank One per prep 
batch of 20 or 
fewer samples 
of similar matrix 

No analyte 
detected >QL 

(1) Investigate source of 
contamination 
(2) Evaluate the samples and 
associated QC: (i.e., if the 
blank results are above the 
QL, report sample results 
which are <QL or > 10X the 
blank concentration). 
Otherwise, reprep a blank 
and samples >QL and 
<10XQL. 
 

(1) Analyst/ 
Supervisor 
(2) Supervisor 
(3) Analyst 

Accuracy/bias- 
Contamination 

No target > QL 

Reagent Blank 1 per Lot No analyte 
detected > QL 

(1) Investigate source of 
contamination 
(2) If required replace Lot 
 

Analyst/ 
Supervisor 

Accuracy/bias- 
Contamination 

No target > QL 
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Matrix Sediment      
Analytical Group TCL Pesticides      
 
 
QC Sample: 

 
 

Frequency/ 
Number 

 
 

Method/SOP QC 
Acceptance 

Limits 

 
 

Corrective Action (CA) 

 
Person(s) 

Responsible for 
Corrective Action 

 
 

Data Quality  
Indicator 

(DQI)  

 
 

Measurement 
Performance  Criteria  

Matrix Spike One per prep 
batch of 20 or 
fewer samples 
of similar matrix 

Statistically 
derived limits 

(1) No CA will be taken for 
Samples where 
recoveries are outside 
limits and surrogate and 
LCS criteria are met. 

(2) Where LCS is low 
outside criteria, a LCS, 
MS (sample <2.5 ug/L), 
and MSD  may be re-
extracted if Project 
Completeness < 
Completeness Criteria 

Analyst/ 
Supervisor 

Accuracy/bias Statistically derived limits 

Matrix Spike 
Duplicate 

One per prep 
batch of 20 or 
fewer samples 
of similar matrix 

< 50% RPD (1) In the event that the MS or 
MSD surrogates are 
outside criteria, the 
MS/MSD will be re-
extracted and reanalyzed, 
else no CA will be taken 
when both MS and MSD 
surrogates are in criteria 

 

Analyst/ 
Supervisor 

Accuracy/bias  
Precision 

Statisically derived 
acceptance limits, Precision 
RPD< 50% 

LCS One per prep 
batch of 20 or 
fewer samples 
of similar matrix 

Statistically 
derived 
acceptance 
limits.  

(1)  If an MS/MSD was 
performed and 
acceptable, narrate.  

(2) If the surrogate 
recoveries in the LCS are 
also low but are 
acceptable in the blank 
and samples, narrate.   

(3) If the LCS recovery is 
high but the sample 
results are <QL, narrate.  
Otherwise, re-extract 
blank and affected 
sample batch. 

Analyst/ 
Supervisor 

Accuracy/bias Statistically derived 
acceptance limits 
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Matrix Sediment      
Analytical Group TCL Pesticides      
 
 
QC Sample: 

 
 

Frequency/ 
Number 

 
 

Method/SOP QC 
Acceptance 

Limits 

 
 

Corrective Action (CA) 

 
Person(s) 

Responsible for 
Corrective Action 

 
 

Data Quality  
Indicator 

(DQI)  

 
 

Measurement 
Performance  Criteria  

Surrogates 2 per Sample Statistically 
derived 
acceptance 
limits.  

(1) No CA will be taken when 
one surrogate is within 
criteria. 

(2) If surrogates are outside 
high and sample is <QL 
no CA taken. 

(3) If surrogates are outside 
low the affected samples 
are re-extracted and 
reanalyzed. 

Analyst/ 
Supervisor 

Accuracy/bias Statistically derived 
acceptance limits 
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Matrix Sediment      
Analytical Group TCL PCBs      
Concentration 
Level 

Low                

Sampling SOP See Appendix C                  
Analytical Method/ 
SOP Reference 

SW846 8082/ 
SOP-3 

          

Sampler’s Name TBD                     
Field Sampling 
Organization 

TtNUS                     

Analytical 
Organization 

Katahdin 
Analytical 
Services 

          

No. of Sample 
Locations 

9 plus 1 
duplicate           

          

 
 
QC Sample: 

 
 

Frequency/ 
Number 

 
 

Method/SOP QC 
Acceptance 

Limits 

 
 

Corrective Action (CA) 

 
Person(s) 

Responsible for 
Corrective Action 

 
 

Data Quality  
Indicator 

(DQI)  

 
 

Measurement 
Performance  Criteria  

Method Blank One per prep 
batch of 20 or 
fewer samples 
of similar matrix 

No analyte 
detected >QL 

(1) Investigate source of 
contamination 
(2) Evaluate the samples and 
associated QC: i.e.  If the 
blank results are above the 
QL, report sample results 
which are <QL or > 10X the 
blank concentration. 
Otherwise, reprep a blank 
and samples >QL and 
<10XQL. 
 

(1) Analyst/ 
Supervisor 
(2) Supervisor 
(3) Analyst 

Accuracy/bias- 
Contamination 

No target > QL 

Reagent Blank 1 per Lot No analyte 
detected > QL 

(1) Investigate source of 
contamination 
(2) If required replace Lot 

Analyst/ 
Supervisor 

Accuracy/bias 
Contamination 

No target > QL 
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Matrix Sediment      
Analytical Group TCL PCBs      
 
 
QC Sample: 

 
 

Frequency/ 
Number 

 
 

Method/SOP QC 
Acceptance 

Limits 

 
 

Corrective Action (CA) 

 
Person(s) 

Responsible for 
Corrective Action 

 
 

Data Quality  
Indicator 

(DQI)  

 
 

Measurement 
Performance  Criteria  

Matrix Spike One per prep 
batch of 20 or 
fewer samples 
of similar matrix 

Statistically 
derived limits 

(1) No CA will be taken for 
Samples where recoveries 
are outside limits and 
surrogate and LCS criteria 
are met. 
(2) Where LCS is low outside 
criteria, a LCS, MS (sample 
<2.5 ug/L), and MSD  may be 
re-extracted if Project 
Completeness < 
Completeness Criteria  

Analyst/ 
Supervisor 

Accuracy/bias Statistically derived limits 

Matrix Spike 
Duplicate 

One per prep 
batch of 20 or 
fewer samples 
of similar matrix 

< 50% RPD (1) In the event that the MS or 
MSD surrogates are 
outside criteria, the 
MS/MSD will be re-
extracted and reanalyzed 
else no CA will be taken 
when both MS and MSD 
surrogates are in criteria 

 

Analyst/ 
Supervisor 

Accuracy/bias  
Precision 

Statisically derived 
acceptance limits, Precision 
RPD< 50% 

LCS One per prep 
batch of 20 or 
fewer samples 
of similar matrix 

Statistically 
derived 
acceptance 
limits.  

(2)  If an MS/MSD was 
performed and 
acceptable, narrate.  

(2) If the surrogate 
recoveries in the LCS are 
also low but are 
acceptable in the blank 
and samples, narrate.   

(3) If the LCS recovery is 
high but the sample 
results are <QL, narrate.  
Otherwise, re-extract 
blank and affected 
sample batch. 

Analyst/ 
Supervisor 

Accuracy/bias Statistically derived 
acceptance limits. 
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Matrix Sediment      
Analytical Group TCL PCBs      
Surrogates 2 per Sample Statistically 

derived 
acceptance 
limits.  

(1) No CA will be taken when 
one surrogate is within 
criteria. 

(2) If surrogates are outside 
high and sample is <QL 
no CA taken. 

(3) If surrogates are outside 
low the affected samples 
are re-extracted and 
reanalyzed. 

Analyst/ 
Supervisor 

Accuracy/bias Statistically derived 
acceptance limits 
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Matrix Sediment      
Analytical Group Metals      
Concentration 
Level 

Low                

Sampling SOP See Appendix C                    
Analytical Method/ 
SOP Reference 

SW846 7471A/ 
SOP-14 

          

Sampler’s Name TBD                     
Field Sampling 
Organization 

TtNUS                     

Analytical 
Organization 

Katahdin 
Analytical 
Services 

          

No. of Sample 
Locations 

9 plus 1 
duplicate       

          

 
 
 
QC Sample: 

 
 
 

Frequency/ 
Number 

 
 

Method/SOP QC 
Acceptance 

Limits 

Corrective Action (CA)  
Person(s) 

Responsible for 
Corrective Action 

 
 

Data Quality  
Indicator 

(DQI)  

 
 

Measurement 
Performance  Criteria  

Independent 
Calibration 
Verification (ICV) 

Immediately 
after calibration 

± 10 % Correct problem, recalibrate 
and reanalyze ICV 

Analyst/Supervisor 
QA Manager 

Accuracy/bias ± 10 % 

Initial Calibration 
Blank (ICB) 

Immediately 
after the ICV 

≤ PQL Correct problem, recalibrate 
and reanalyze ICV and ICB 

Analyst/Supervisor 
QA Manager 

Accuracy/bias 
Contamination 

≤ PQL 

PQL Standard for 
ICP (PQL) 

At the beginning 
of a sample run, 
after every 20 
samples and at 
the end of the 
run 

Recovery within 
50% - 150 % of 
true value.   

1.    Reanalyze immediately 
for failing elements only. 2.    
Terminate analysis, correct 
problem, recalibrate and 
reanalyze all analytical 
samples analyzed since last 
good PQL Std. 

Analyst/Supervisor 
QA Manager 

Sensitivity Recovery within 50% - 150 
% of true value  
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Matrix Sediment      
Analytical Group Metals      
Preparation Blank 
(PBS) 

One per prep 
batch of 20 or 
fewer samples 
of similar matrix 

Absolute value < 
PQL. 

1.          If blank value > PQL 
report sample results if < PQL 
or > 10 x the blank value; 
otherwise redigest. 2. If blank 
value is less than negative 
PQL, report sample results if 
> 10x the absolute value of 
the blank result, otherwise 
redigest. 

Analyst/Supervisor 
QA Manager 

Accuracy/bias Absolute value < 
PQL.sample results if > 10x 
the absolute value of the 
blank result, otherwise 
redigest 

 
 
QC Sample: 

 
 

Frequency/ 
Number 

 
 

Method/SOP QC 
Acceptance 

Limits 

 
 

Corrective Action (CA) 

 
Person(s) 

Responsible for 
Corrective Action 

 
 

Data Quality  
Indicator 

(DQI)  

 
 

Measurement 
Performance  Criteria  

Serial Dilution (L) One per prep 
batch of 20 or 
fewer samples 
of similar matrix 

If original sample 
result is at least 
50x internal 
standard, 5-fold 
dilution must 
agree within ± 
10% of the 
original result. 

Flag results for affected 
analytes for all associated 
samples with “E”. 

Analyst/Supervisor 
QA Manager 

Accuracy/bias 
Precision 

If original sample result is at 
least 50x internal standard,  
5-fold dilution must agree 
within ± 10% of the original 
result 

Laboratory Control 
Sample (LCSS) 

One per prep 
batch of 20 or 
fewer samples 
of similar matrix 

Recovery within 
reference limits 
supplied by SRM 
vendor. 

Redigest and reanalyze all 
associated samples for 
affected analyte (except Ag 
and Sb) 

Analyst/Supervisor 
QA Manager 

Accuracy/bias Recovery within reference 
limits supplied by SRM 
vendor 

Matrix Spike 
Sample (MS) 

One per prep 
batch of 20 or 
fewer samples 
of similar matrix 

Recovery ± 25 % 
of true value if 
sample < 4x 
spike value 

Flag results for affected 
analytes for all associated 
samples with ”N”, Perform 
postdigestion spike for all 
failing elements, except Ag, 
at 2x the indigenous level or 
2x the PQL, whichever is 
greater. 

Analyst/Supervisor
QA Manager 

Accuracy/bias Recovery ± 25 % of true 
value if sample < 4x spike 
value 

Matrix Spike 
Sample Duplicate 
(MSD) 

One per prep 
batch of 20 or 
fewer samples 
of similar matrix 

RPD ± 20% Flag results for affected 
analytes for all associated 
samples with “*”. 

Analyst/Supervisor 
QA Manager 

Accuracy/bias 
Precision 

RPD ± 20% 

 
Ag - Silver 
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CC – Continuing calibration 
EICP – Extracted ion current profile 
ICP – Inductively coupled plasma 
Pb – Lead  
PCB – Polychlorinated biphenyl 
PQL – Practical Quantitation Limit 
QA – Quality Assurance 
RPD Relative Percent Difference 
Sb – Tin 
SRM – Standard Reference Material 
TBD – To be determined 
TOC – Total organic carbon 



TABLE 2-8 (CORRESPONDS TO UFP-QAPP WORKSHEET #26) 
 

SAMPLE HANDLING SYSTEM 
ZONE J RFI QAPP 

CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA 
 

SAMPLE COLLECTION, PACKAGING, AND SHIPMENT 

Sample Collection (Personnel/Organization): TBD/TtNUS - See QAPP Section 2.3  

Sample Packaging (Personnel/Organization):  TBD/TtNUS - See QAPP Section 2.3            

Coordination of Shipment (Personnel/Organization): TBD/TtNUS - See QAPP Section 2.3              

Type of Shipment/Carrier:  Overnight/Federal Express          

SAMPLE RECEIPT AND ANALYSIS 

Sample Receipt (Personnel/Organization): Katahdin Analytical Services, Inc.             

Sample Custody and Storage (Personnel/Organization):     Katahdin Analytical Services, Inc.                    

Sample Preparation (Personnel/Organization):        Katahdin Analytical Services, Inc.                 

Sample Determinative Analysis (Personnel/Organization):       Katahdin Analytical Services, Inc.                  

SAMPLE ARCHIVING 

Field Sample Storage (No. of days from sample collection):    See QAPP Section 2.3              

Sample Extract/Digestate Storage (No. of days from extraction/digestion):      See Table 2-3         

Biological Sample Storage (No. of days from sample collection):            N/A 

SAMPLE DISPOSAL 

Personnel/Organization:       Katahdin Analytical Services, Inc.                  

Number of Days from Analysis:  Samples may be disposed of 2 months after laboratory deliverable date.             
 

 



TABLE 2-9 (CORRESPONDS TO UFP-QAPP WORKSHEET #27) 
 

SAMPLE CUSTODY REQUIREMENTS 
ZONE J RF QAPP 

CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA 
 

 
Field Sample Custody Procedures (sample collection, packaging, shipment, and delivery to laboratory):   See Section 2.3                        
Laboratory Sample Custody Procedures (receipt of samples, archiving, disposal):   Refer to Katahdin Analytical Services SOP SD-902                  
Sample Identification Procedures:   Refer to Katahdin Analytical Services SOP SD-902                                         
Chain-of-Custody Procedures:  Refer to Katahdin Analytical Services SOP SD-902                                

 



TABLE 2-10 
 

ENVIRONMENTAL AND QA/QC SAMPLING AND ANALYSIS PROGRAM 
ZONE J RFI QAPP 

CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA 
 

Parameter Method Number of 
Samples 

QA/QC Total Samples 
Field Duplicates(1) Rinsate Blanks(2)  

TCL SVOCs SW846 8270C 9 1 2 12 
TCL Pesticides SW846 8081A 9 1 2 12 
TCL PCBs SW846 8082 9 1 2 12 
TOC Lloyd Kahn 9 1 0 10 
TAL Metals SW846 6010B 9 1 2 12 

 
PCBs Polychlorinated biphenyls.   QA/QC Quality assurance/quality control. 

 TAL Target Analyte List.   SVOCs Semivolatile organic compounds. 
 TCL Target Compound List.        
 
1 Duplicates - Obtained at a frequency of 10 percent of the number of samples. 
2 Equipment Rinsate Blanks - Obtained at frequency of 1 per day per medium per analysis (2-day span of sediment sampling assumed). 
 



TABLE 2-11 (CORRESPONDS TO UFP-QAPP WORKSHEET 29) 
 

PROJECT DOCUMENTS AND RECORDS TABLE 
ZONE J RFI QAPP 

CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA 
 

Sample Collection 
Documents and Records 

On-Site Analysis 
Documents and Records 

Off-Site Analysis 
Documents and Records 

Data Assessment 
Documents and Records Other 

Field Logbook 
Field Sample Forms  
Chain of Custody Records 
Airbills 
Sampling Instrument 
Calibration Logs 
Sample Location and 
Sampling Plan 
Sampling Notes and Drilling 
Logs 
Sampling Report 
Photographs         
Field Task Modification 
Forms 

Field Sample Data 
Field Logbook 
Field Sample Forms 
Sampling Instrument 
Calibration Logs 
Field Sample Data 
 

-Sample receipt, custody, 
and tracking record 
-Standards tracability logs 
-Equipment calibration logs 
-Sample preparation logs 
-Run logs 
-Equipment maintenance, 
testing, and inspection logs 
-Corrective action forms 
-Reported field sample 
results 
-Reported results for 
standards, qc checks, and 
qc samples 
-Data completeness 
checklists 
-Sample storage and 
disposal records 
-Telephone logs 
-Extraction/clean-up 
records 
-raw (stored electronically)     

Field Sampling Audit 
Checklist (if audit is 
conducted) 
Analytical Audit Checklist (if 
Audit is conducted) 
Data Review Reports 
Tabulated Data Summary 
Forms 
Data Validation Memoranda       

           

 



TABLE 2-12 
 

LABORATORY DATA PACKAGE ELEMENTS 
ZONE J RFI QAPP 

 CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA 
PAGE 1 OF 3 

 

DATA PACKAGE ELEMENTS 
Semi- 

Volatiles 
/PAHs 

Pestcides / 
PCBs/ 

 
Metals TOC(1) 

 NARRATIVE (Org. Narrative, Inorg. Cover Page) X X X X 

 SHIPPING/RECEIVING DOCUMENTS AND INTERNAL LABORATORY COC 
RECORDS: 

    

- Airbills X X X X 

- Chain-of-Custody Records/Forms (Traffic Report) X X X X 

- Sample Log-In Sheet (Org. and Inorg. DC-1 Form) X X X X 

- Miscellaneous Shipping/Receiving Records X X X X 

- Internal Lab. Sample Transfer Records and Tracking Sheets X X X X 

 SAMPLE DATA:     

- Tabulated Summary Form for Field Sample, Method Blanks, and PE Sample Results 
(Org. and Inorg. Form I) 

X X X X 

- Tentatively Identified Compounds Tabulate Summary Form (Org. Form I TIC)     

- Reconstructed Total Ion Chromatogram (RIC) for each sample X    

- Raw spectra of target compound and background subtracted spectrum of target 
compound for each sample 

X    

- Mass spectra of all reported TICs/three best library matches for each sample     

- Chromatograms from both columns for each sample  X 
(pesticides) 

  

- GC Integration report or data system printouts and calibration plots for each sample X X   

- Pesticide/PCB Identification Tabulated Summary Form (Org. Form X)  X   

- For Pest/PCB or Dioxin/Furan results confirmed by GC/MS, copies of raw spectra 
and background subtracted spectrum of target compounds 

 X   

- GPC sample chromatograms (if necessary) X X   

- Sample preparation/extraction/digestion log (Inorg. Form XIII) and logbook pages X X X X 

- Sample analysis run log (Inorg. Form XIV) and logbook pages X X X X 

- ICP Raw Data   X  

- Furnace AA Raw Data     

- Mercury Raw Data   X  
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LABORATORY DATA PACKAGE ELEMENTS 
ZONE J RFI QAPP 

 CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA 
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DATA PACKAGE ELEMENTS 
Semi- 

Volatiles 
/PAHs 

Pestcides / 
PCBs/ 

 
Metals TOC(1) 

- Cyanide Raw Data     

- Other Analytical Raw Data X X X X 

 STANDARDS DATA:     

- Method Detection Limit Study Tabulated Summary Form X X X X 

- Initial Calibration Tabulated Summary Form (Org. Form VI, Inorg. Form IIA) X X X X 

- Continuing Calibration Tabulated Summary Form (Org. Form VII, Inorg. Form IIA) X X X  

- RICs and quantitation reports for all GC/MS Standards X    

- Pesticides Analyte Resolution tabulated Summary Form (Org. Form VI, Pest-4)  X   

- Pesticides Calibration Verification Tabulated Summary Form (Org. Form VII, Pest-1 
and Pest-2) 

 X   

- Pesticide Analytical Sequence Tabulated Summary Form (Org. Form VIII-Pest)  X   

- GC Chromatograms and data system printouts for all GC standards  X   

- For Pesticides/Aroclors confirmed by GC/MS, copies of spectra for standards data  X   

- GPC Calibration Tabulated Summary Form (Org. Form IX, Pest-2)  X   

- Florisil Cartridge Check Tabulated Summary Form (Org. Form IX, Pest-1)  X   

- Instrument Detection Limits Tabulated Summary Form (Inorg. Form X)   X  

- ICP Interelement Correction Factors Tabulated Summary Form (Inorg. Form XIA and 
XIB) 

  X  

- ICP Linear Ranges Tabulated Summary Form (Inorg. Form XII)   X  

- CRDL Standards for AA and ICP Tabulated Summary Form (Inorg. Form IIB)   X  

- Standards preparation logbook pages X X X  

 QC DATA:     

- Tuning and Mass Calibration  Tabulated Summary Form (Org. Form V) X    

- Window defining mixture     

- Chromatographic resolution     

- Surrogate Percent Recovery  Tabulated Summary Form (Org. Form II) X X   

- MS/MSD Recovery  Tabulated Summary Form (Org. Form III) X X   
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LABORATORY DATA PACKAGE ELEMENTS 
ZONE J RFI QAPP 

 CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA 
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DATA PACKAGE ELEMENTS 
Semi- 

Volatiles 
/PAHs 

Pestcides / 
PCBs/ 

 
Metals TOC(1) 

- Method Blank Tabulated Summary Form (Org. Form IV and Inorg. Form III) X X X X 

- Internal Standard Area and RT Tabulated Summary Form (Org. Form VIII) X    

- Labeled Compound Recovery Summary Form      

- QC Raw Data – RICs, Chromatograms, Quan Reports, Integration Reports, Mass 
Spectra, etc.    

X X   

- Spike Sample Recovery Tabulated Summary Form (Inorg. Form IV)   X  

- Duplicates Tabulated Summary Form (Inorg. Form VI)   X  

- Internal Laboratory Control Sample Tabulated Summary Form (Org Form III and 
Inorg. Form VII) 

  X  

- Standard Addition Results Tabulated Summary Form (Inorg. Form VIII)   X  

- ICP Interference Check Sample Tabulated Summary Form (Inorg. Form IV)   X  

- Post Digestion Spike Tabulated Summary Form (Inorg. Form VB)   X  

- ICP Serial Dilutions Tabulated Summary Form (Inorg. Form IV)   X  

- QC Raw Data – ICP, Furnace, Mercury computer printouts, etc.    X  

- QC sample preparation logbook pages X X X  

- Toxicity Equivalence Factor     

- Compound Identification Criteria     

 MISCELLANEOUS DATA:     

- Original preparation and analysis forms or copies of preparation and analysis 
logbook pages  

X X X  

- Screening records X X X  

- All instrument output, including strip charts from screening activities X X X  

- Instrument stability     

- Preparation Logs Raw Data X X X  

- Percent Solids Determination Log X X X  

-  Other Records (ex. Telephone Communication Log) X X X  
 

1. Miscellaneous data package will include information as applicable to the method. 
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ANALYTICAL SERVICES TABLE  

ZONE J RFI QAPP 
CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA 

PAGE 1 OF 2 
 

 

Matrix 
Analytical 

Group 
Concentration 

Level 

Sample 
Location/ID 

Numbers Analytical SOP 
Data Package 

Turnaround Time 

Laboratory/Organization 
(Name and Address, 
Contact Person and 
Telephone Number) 

Backup 
Laboratory/Organization 

(Name and Address, 
Contact Person and 
Telephone Number 

Soil TAL Metals Low See Section 2.1 SW-846 3050, 
6010B/  

SOP-10, 
SOP-11, 
SOP-12 

28 calendar days Andrea Colby 
Katahdin Analytical 
Services 
600 Technology Way 
Scarborough, ME 04074 
Telephone: (207) 874-2400 
Fax: (207) 775-4029 

Leslie Diamond 

Soil TCL 
Semivolatiles 

Low See Section 2.1 SW-846 3540, 
3550, 8270C/ 

SOP-6, SOP-8, 
SOP-1, SOP-2 

28 calendar days Andrea Colby 
Katahdin Analytical 
Services 
600 Technology Way 
Scarborough, ME 04074 
Telephone: (207) 874-2400 
Fax: (207) 775-4029 

Leslie Diamond 

Soil TCL Pesticides Low See Section 2.1 SW8-46 3540, 
3550, 8081A/ 

SOP-5, SOP-7, 
SOP-3 

28 calendar days Andrea Colby 
Katahdin Analytical 
Services 
600 Technology Way 
Scarborough, ME 04074 
Telephone: (207) 874-2400 
Fax: (207) 775-4029 

Leslie Diamond 

Soil TCL PCBs Low See Section 2.1 SW-846 3540, 
3550, 8082/ 

SOP-5, SOP-7, 
SOP-4 

28 calendar days Andrea Colby 
Katahdin Analytical 
Services 
600 Technology Way 
Scarborough, ME 04074 
Telephone: (207) 874-2400 
Fax: (207) 775-4029 

Leslie Diamond 
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ANALYTICAL SERVICES TABLE  

ZONE J RFI QAPP 
CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA 
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Matrix 
Analytical 

Group 
Concentration 

Level 

Sample 
Location/ID 

Numbers Analytical SOP 
Data Package 

Turnaround Time 

Laboratory/Organization 
(Name and Address, 
Contact Person and 
Telephone Number) 

Backup 
Laboratory/Organization 

(Name and Address, 
Contact Person and 
Telephone Number 

Soil TOC Low See Section 2.1 Lloyd Kahn/ 
SOP-13 

28 calendar days Andrea Colby 
Katahdin Analytical 
Services 
600 Technology Way 
Scarborough, ME 04074 
Telephone: (207) 874-2400 
Fax: (207) 775-4029 

Leslie Diamond 

 
PCBs - Polychlorinated biphenyls. 
SOP - Standard Operating Procedure. 
TAL - Target Analyte List. 
TCL - Target Compound List. 
TOC  - Total Organic Carbon. 
SIM - Selective Ion Monitoring. 
NA - Not applicable. 
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3.0  ASSESSMENT AND OVERSIGHT 

3.1 ASSESSMENT AND RESPONSE ACTIONS 

Assessment activities ensure that planned project activities are implemented as described in this QAPP, 

and that appropriate corrective actions are implemented to address nonconformances and deviations 

from the QAPP.  These activities help to ensure that data are adequate for their intended use. 

 

3.1.1 Planned Assessments 

The planned assessments are system audits and field audits.  System audits will be performed as 

appropriate to ensure that work is being implemented in accordance with the approved project Standard 

Operating Procedures (SOPs) and in an overall satisfactory manner.  These audits will be performed in 

the following manner: 

 

 The TtNUS Field Operations Leader (FOL) will supervise and check on a daily basis that field 

measurements are made accurately, equipment is thoroughly decontaminated, samples are collected 

and handled properly, and fieldwork is accurately and neatly documented.  Documentation includes 

verifying that the sample names on sample log sheets, field notes, chain-of-custody records, and 

sample labels are identical matches to sample names in the QAPP.  The FOL will update the TtNUS 

Project Manager (PM) of field activities on a daily basis. 

 

 System audits for the laboratory will be performed regularly and in accordance with Naval Facilities 

Engineering Service Center (NFESC) guidance and Department of Defense Quality Systems Manual 

(DoD QSM) (January, 2006), as provided in the Laboratory Quality Assurance Plan (LQAP). 

 

 The data validator will review the chemical analytical data packages submitted by the laboratory.  The 

data validator will check that the data were obtained through use of the approved methodologies that 

the appropriate level of QC effort and reporting was conducted, and whether or not the results are in 

conformance with QC criteria.  On the basis of these factors, the data validator will generate a report 

describing data limitations that will be reviewed internally by the DVM before submittal to the PM. 

 

 The PM will maintain contact with the FOL and DVM to ensure that management of the acquired data 

proceeds in an organized and expeditious manner. 

 

Additionally, an independent performance audit of field activities may be conducted at the discretion of 

and under the direction of the QA Officer.  If a formal field audit is conducted, the QA Officer will check 
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that sample collection, handling, and shipping protocols, as well as equipment decontamination and field 

documentation procedures, are being performed in accordance with the approved project planning 

documents and SOPs.  These field audits and laboratory systems audits will identify the following: 

 

 The assessed entity (e.g., field crew, office personnel, etc. and the associated project, field event, 

office, etc.). 

 Whether the audit is internal, external, or USEPA.. 

 Location and date(s) of assessment. 

 Assessment team members. 

 Type of assessment. 

 Scope of assessment. 

 Documents reviewed. 

 Notification dates. 

 Proposed assessment schedule. 

 Assessment number. 

 Contract number/ 

  

Performance audits of laboratories are coordinated through NFESC and are conducted every 18 months 

by NFESC's independent QA contractor. 

 

3.1.2 Assessment Findings and Corrective Action Responses 

Assessment findings that require corrective action initiate a sequence of events that includes 

documentation of deficiencies, notification of findings, request for corrective action, implementation of 

corrective action, and follow-up assessment of the corrective action effectiveness.  Table 3-1 provides a 

summary of the procedures for handling any QAPP deviations and project deficiencies that are identified 

through the planned project assessments.  

 

Potential problems may involve nonconformance with the SOPs and/or analytical procedures established for 

the project or other unforeseen difficulties.  Any person identifying a condition adverse to project quality will 

notify the PM.  The PM, with the assistance of the QA Officer, will be responsible for developing and 

initiating appropriate corrective action.  If the identified deficiencies involve field work, corrective action will 

be conducted through the FOL; if the deficiencies involve the laboratory, corrective action will be conducted 

through the laboratory Project Manager.  The corrective actions will require follow through to the point of 

verifying that the corrective action has been effective.  Corrective actions may include resampling and/or 

reanalyzing samples or amending or adjusting project procedures.  If warranted by the severity of the 

problem (e.g., if a change in the approved plan is required), the Navy will be notified in writing and the 
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Navy’s approval will be obtained before any change is implemented.  Minor changes will be documented for 

the main file by the TtNUS PM.  Additional work that depends on a nonconforming activity will not be 

performed until the problem has been eliminated.  The overall corrective action responsibility for system 

audits will reside with the PM.  The overall corrective action responsibility for field audits will reside with the 

QA Officer. 

 

For QA issues involving the analytical laboratory to be used for the project, the laboratory also maintains 

an internal closed-loop corrective action system that operates under the direction of the laboratory QA 

Coordinator. 

 

3.2 QA MANAGEMENT REPORTS 

This section presents the activities that will be performed to keep management updated on the project 

status.  Open communication pathways will benefit the project by allowing all appropriate personnel to be 

aware of activities and have the ability to provide input in a timely manner.  Input from these parties will 

be used to make necessary corrective actions so that project quality objectives (PQOs) are met. 

 

The information to be included in each of the QA Management Reports is summarized as follows. 

 

Field Status Reports 

The FOL will give verbal status reports to the PM on a daily basis during field activities or more frequently 

if needed.  The status reports will include the field activities completed for the day, personnel who 

completed each activity, anticipated activities to be completed during the next day, and any issues or 

problems identified.  A summary of significant progress in project activities will be sent by the FOL via 

electronic mail, facsimile transmission, or other agreed upon mode of documentation to the PM. 

 

Data Validation Reports 

Data validation reports will be prepared and formatted as described in Section 4.2.  The data validation 

reports will be included as an appendix to the Zone J RFI Report. 

 

When requested by the PM, additional reports regarding data may be generated.  For example, detailed 

data usability assessments may be documented in usability reports.  However, other data assessments 

are planned to be included directly in the Zone J RFI Report.  Therefore, the appropriate sections of the 

report will identify the following: 
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 Summary of project QA/QC programs and training conducted during the project. 

 Conformance of project activities with QAPP requirements and procedures. 

 Status of project and schedule delays. 

 Deviations from the approved QAPP or QAPP amendments and the impact of such deviations on the 

attainment of project objectives.  Results and trends of PT sample analyses performed by the 

analytical laboratory (per analytical group, matrix, and concentration level). 

 Description and findings of assessments. 

 Required corrective actions and effectiveness of corrective actions. 

 Limitations on data usability. 

 

3.3  FINAL PROJECT REPORT 

Table 3-2 provides a list of documents or reports that may be generated for this project as per this project 

specific QAPP. 

 



 

TABLE 3-1 
ASSESSMENT FINDINGS AND CORRECTIVE ACTION RESPONSES 

ZONE J RFI QAPP 
CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA 

 

Assessment 
Type 

Nature of 
Deficiency 

Documentation 

Individual(s) 
Notified of 

Findings (Name, 
Title, Organization) 

Time Frame of 
Notification 

Nature of 
Corrective 

Action Response 
Documentation 

Individual(s) 
Receiving Corrective 

Action Response 
(Name, Title, Org.) 

Time Frame 
for Response 

Field 
sampling 
system audit           

Audit checklist 
and written audit 
finding summary         

PM TtNUS, FOL 
TtNUS, and Program 
management TtNUS        

Dependant on 
findings, if major 
a stop work 
maybe issued 
immediately, 
however if minor 
within 1 week of 
audit          

Written memo           QAM manager TtNUS, 
Auditor TtNUS, 
Program Manger 
TtNUS         

Within 48 hours 
of notification           

Laboratory 
systems 
Audit 

Written audit 
report           

Laboratory QA 
Managaer          

Not specified by 
NFESC           

Letter           NFESC           Specified by 
NFESC           

 
FOL Field Operations Leader 
NFESC Naval Facilities Engineering Service Center. 
QAM Quality Assurance Manager. 
 

 



 

 

TABLE 3-2 
FIELD AND LABORATORY PROJECT DOCUMENTS AND RECORDS 

ZONE J RFI QAPP 
CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA 

 

Sample Collection 
Documents and Records 

On-Site Analysis 
Documents and 

Records 
Off-Site Analysis Documents 

and Records 
Data Assessment 

Documents and Records 
Field Logbook 
Field Sample Forms  
Chain of Custody Records 
Airbills 
Sampling Instrument 
Calibration Logs 
Sample Location and 
Sampling Plan 
Sampling Notes 
Field Task Modification 
Forms 

Field Sample Data 
Field Logbook 
Field Sample Forms 
Sampling Instrument 
Calibration Logs 
Field Sample Data 
 

-Sample receipt, custody, and 
tracking record 
-Standards tracability logs 
-Equipment calibration logs 
-Sample preparation logs 
-Run logs 
-Equipment maintenance, testing, 
and inspection logs 
-Corrective action forms 
-Reported field sample results 
-Reported results for standards, 
qc checks, and qc samples 
-Data completeness checklists 
-Sample storage and disposal 
records 
-Telephone logs 
-Extraction/clean-up records 
-raw (stored electronically)     

Field Sampling Audit 
Checklist 
Analytical Audit Checklist 
Data Review Reports 
Laboratory QA Plan    
Tabulated Data Summary 
Forms 
Data Validation Memoranda       
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4.0  DATA REVIEW ELEMENTS 

4.1 OVERVIEW 

Data review is the process by which data are examined and evaluated by various personnel at various 

levels of detail.  This process includes data verification, data validation, and data usability assessment.  

Data verification is a process of evaluating the completeness, correctness, and contractual compliance of 

a data compared to the method standards, SOPs, and/or contract requirements documented in this 

QAPP.  Data validation is an analyte- and sample-specific process that extends the qualification of data 

beyond data verification to determine the quality of a specific data set relative to analytical QC 

requirements.  Data usability assessment extends these other review processes to examine the data in 

the context of the project objectives to determine whether the data are suitable for supporting the 

attainment of these objectives. 

 

The internal data verification requirements for this project include the maintenance and periodic review of 

field documentation (site logbooks, instrument calibration logs, chain-of-custody forms, field summary 

reports, and field modification records) and laboratory analytical data packages.  

 

Data validation is a systematic review of the analytical data package with respect to sample receipt and 

handling, compliance with required analytical methods, data reporting and deliverables, and document 

control.  A qualified chemist will review the analytical data packages using USEPA procedures.   

 

Usability assessment will be performed by project level personnel who understand the intended uses of 

the data.  These personnel include but are not necessarily limited to project chemists, geologists, and risk 

assessors. 

 

4.2 DATA REVIEW STEPS 

Upon receipt of analytical laboratory results, TtNUS database personnel will evaluate electronic and 

hardcopy deliverables for conformance with data format specifications and for completeness.  TtNUS 

validation chemists will also perform a completeness verification and will then perform data validation 

according to the most current data validation guidelines to ensure that the analytical results meet the data 

quality objectives (DQOs).  The validation guidance documents that will be used include the following: 
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 National Functional Guidelines for Organic Data Review, (USEPA, 1999) October EPA-540/R-99-008.  

 

 National Functional Guidelines for Inorganic Data Review, (USEPA, 2004) October OSWER 

9240.1-45 EPA540-R-04-004. 

 

 DoD QSM (January 2006).  

 

 Test Methods for Evaluating Solid Waste; Physical/Chemical Methods (SW-846), 3rd edition, up to 

and including Update III.  Office of Solid Waste and Emergency Response, Washington, DC. 1986. 

 

The TtNUS Data Validation Manager (DVM) remains current with updated available guidelines to ensure 

that the appropriate validation guidelines are used. 

 

After the data are validated, a list of nonconformities will be generated.  Nonconformities require data 

qualifiers, which are used to alert the data user to inaccurate or imprecise data.  For situations in which 

several QC criteria are out of specification with regard to the limits specified in the DoD QSM (January, 

2006), the data validator may make professional judgments and/or comments on the validity of the overall 

data package.  In situations where the validity of an entire data package is in question, it may be 

necessary for the sample(s) to be reanalyzed.  The reviewer will then prepare a technical memorandum 

presenting changes in the data, if necessary, and the rationale for making such changes. 

 

The net result of the data validation process is a data package that has been carefully reviewed for its 

adherence to prescribed requirements.  Data validation therefore plays a major role in determining the 

confidence with which key technical evaluations may be made. 

 

Data validation reports for all parameters will be generated according to the requirements described 

above.  The final data validation reports will include a technical memorandum, qualified analytical results, 

results reported by the laboratory, and documentation to support data qualification.  All data will be 

flagged with qualifying symbols, as appropriate.  Data qualified during validation will be reviewed to 

assess the impact of the qualifiers on the attainment of project objectives. 

  

The data and field records will also be reviewed by project personnel to ensure that the samples 

represent the intended sampling conditions and populations.   

 

4.2.1 Step I Data Review: Verification 

Verification includes field data verification and laboratory data verification.  Verification inputs as per 

Table 4-1 (which corresponds to UFP-QAPP Worksheet 34) will be checked. 
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4.2.2 Step II Data Review: Validation 

Validation of field measurements and laboratory analytical data is discussed in this section.  Validation of 

field data will be limited to real-time checks in the field as data are generated, whereas laboratory 

analytical data will be validated in accordance with current applicable USEPA guidance.  Step IIa, 

Validation Activities (i.e., compliance with methods, procedures and contracts) is discussed in Section 

4.2.2.1.  Step IIb, Validation Activities [i.e., comparison of results to measurement performance criteria 

(MPCs) in this QAPP] is discussed in Section 4.2.2.2. 

 

4.2.2.1 Step IIa: Validation Activities 

One hundred percent of the laboratory data from chemical analyses will be validated.  Validation of 

analytical data will be conducted by TtNUS or a data validation subcontractor.  Final review and approval 

of validation deliverables will be completed by the DVM.  All parameters will be reviewed using applicable 

sections of the aforementioned guidelines and laboratory SOPs.  Each analysis will be validated in 

accordance with Table 4-2 (which corresponds to UFP-QAPP Worksheet 36).  

 

As part of the validation process, the validator will check that the laboratory has provided all the 

documentation required to support the reported analytical results.  If any documentation is missing from 

the data package, the data validator will contact the laboratory to request a resubmittal.  If the laboratory 

fails to resubmit the requested information, the data validator will note this on the data validation cover 

letter.  The usability of such data will then be determined by the PM and the Navy. 

 

Data validation will be completed to ensure that the data are of evidentiary quality.  Particular emphasis 

will be placed on holding time compliance, equipment calibration, spike recoveries, and blank results, 

although all required elements of the validation process will be considered.   

 

4.2.2.2  Step IIb: Validation Activities 

Table 4-3 (which corresponds to UFP QAPP Worksheet 35) summarizes the Step IIb data validation 

activities.  

 

4.2.3 Step III: Usability Assessment 

Section 1.7.2 contains a PARCCS description, and Tables 1-1, 1-2, 2-8, (which correspond to UFP-QAPP 

Worksheets 12, 15, and 28) provide project specific MPCs. 
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After completion of data validation and an overall review of data quality indicators, the data will be 

reconciled with MPCs to determine whether sufficient data of acceptable quality are available for decision 

making.  A series of inspections and analyses will be performed to estimate several of the data set 

characteristics.  The evaluations will include simple summary statistics for target analytes, such as the 

maximum and minimum concentrations, frequency of samples exhibiting detectable analytes, and 

proportions of samples with elevated results.  The data will be presented in a tabular format.  These 

inspections and statistical analyses will be designed to: 

 

 Identify deviations, if any, from the field sampling SOPs. 

 

 Identify deviations, if any, from the laboratory analytical methods. 

 

 Identify deviations, if any, from the QAPP. 

 

 Identify deviations, if any, from the data validation process. 

 

 Evaluate effects of the above-listed deviations from planned procedures and processes on the 

interpretation and utility of the data. 

 

 Identify elevated detection limits and explain their impacts on the attainment of project objectives. 

 

 Identify unusable data (i.e., data qualified as “R”). 

 

 Evaluate project assumptions. 

 

 Identify unanticipated data set characteristics such as a laboratory variance greater than the sampling 

variance (i.e., ANOVA, t-test) if enough data are available, as warranted. 

 

 Identify and evaluate potential data outliers (using 95 percent confidence goodness-of-fit test on 

probability plot data).  The plotted data will be transformed, if necessary, depending on the observed 

distribution. 

 

 Evaluate adherence to investigation objectives and decision rules. 

 

 Ensure completion of corrective actions. 

 

 Identify the existence of remaining data gaps. 
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For statistical comparisons and mathematical manipulations, non-detect values will be represented by a 

concentration equal to one-half the sample-specific reporting limit.  Duplicate results (original and 

duplicate) will not be averaged for the purpose of representing ranges of concentrations.  However, the 

average of the original and duplicate will be used to represent the concentration at that sample location. 

 

Statistical tests for outliers will be conducted using standard statistical techniques appropriate for this 

task.  Potential outliers will be removed if a review of field and laboratory documents indicates that the 

results are true outliers.  If no physical cause for a statistical outlier can be identified, the data point will 

not be removed from the data set.  However, if the data point is found to truly represent a physical 

quantity that is different from the rest of the data set, it will be removed. 

 

The suitability of any given statistical test will be assessed based on the completeness of the data sets 

and the conditions observed at the site.  For example, when a single data value is available for soils or 

water samples at a given sampling location, statistical tests cannot be conducted for that individual 

sampling location.  However, pooling of data across sampling locations may be possible and, if logical to 

do so, may be implemented at the discretion of the TtNUS PM.  Statistical testing will generally be 

conducted at the5 percent significance level.  Statistical testing at other significance levels may also be 

warranted to provide perspective on the results of testing at five percent significance.  If other significance 

levels are used, they will be supported with rationales for their use. 

 

4.2.3.1 Data Limitations and Actions from Usability Assessment  

After all data evaluations are completed, any limitations on the use of data will be known and the 

limitations will be considered during decision making.  If necessary, investigation objectives may be 

revised in anticipation of additional data collection in order to meet project quality objectives (PQOs) for 

the site. 

 

Because analytical performance is generally similar for groundwater and surface water and for soil and 

sediment, two matrix groups (solids and aqueous) may be used when discussing bias and precision.  

These groupings also cause the number of samples within a group to be greater than when the matrices 

are discussed separately.  The increased number of samples in a group better supports statistical 

analyses of the data. 

 

4.2.3.1.1 Precision 

Field and laboratory precision indicators will be reviewed.  In general, laboratory precision should be no 

worse than field precision because laboratory replicate samples have had an additional opportunity to be 
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homogenized beyond the homogenization applied to field samples.  If laboratory precision is worse than 

field precision, and the difference is judged to be significant, the cause of the difference will be 

investigated and an appropriate corrective action will be devised.  In general, RPD values (see Section 

1.6.2.1) from laboratory and field duplicates will be used for this evaluation. 

 

4.2.3.1.2 Accuracy/Bias 

Overall contamination (both field and laboratory) will be reviewed and assessed for impact to the project.  

In general, this will be reflected in the assignment of data validation qualifiers that have accounted for the 

effects of blank contamination. 

 

Laboratory control sample (LCS) and duplicate (LCSD) and matrix spike (MS) and duplicate (MSD) 

percent recovery results (see Section 1.6.2.2) will also be used to assess the degree of bias to be 

expected for various analyte groups and, to the extent that it is warranted, for individual analytes.  

Whether review and discussion to the analyte level is warranted depends on which analytes exhibit 

unacceptable bias and whether they are of importance to this project.  In general, MS and MSD data will 

be used as a more accurate indication of bias in site samples than LCS and LCSD data. 

 

Percent recovery values between 75 and 125% will generally be considered not be significant.  Biases 

between 40 and 75 percent or 125 to 160 percent will be considered to be moderate.  Biases between 10 

and 40 percent or 160 to 190 percent will generally be considered to be severe.  Biases less than 

10 percent or greater than 190 percent will generally be considered to be extreme. 

 

If enough data are available and multiple field events are conducted, precision may be compared for the 

multiple field events at the discretion of the TtNUS PM.  The usability assessment will strive to indicate 

limitations of the data caused by positive or negative bias and will attempt to do so based on logical 

groupings such as individual or multiple sample delivery groups (SDGs), matrices, etc.   

 

4.2.3.1.3 Representativeness 

Representativeness (see Section 1.6.2.4) will be evaluated by reviewing field logs and analytical results 

to verify that project requirements were satisfied for these operations.  Special emphasis will be placed on 

determining whether all intended samples were collected from the intended locations.  If they were not, an 

assessment of the attainment of project objectives will be made.  Based on this assessment, a qualitative 

value judgment will be made concerning the representativeness of the samples and associated data.  

Representativness may also be assessed during the evaluation of precision and accuracy and will be 

summarized in the precision and accuracy assessments as applicable.  An inclusion of 

representativeness of data for risk assessment may also be made when, for example, chemicals may be 
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partitioned between various physical phases of a sample such as the dissolved and suspended solid 

portions of a groundwater or surface water sample. 

 

4.2.3.1.4 Comparability 

Comparability (see Section 1.6.2.5) will be assessed by first ensuring that QAPP requirements were 

satisfied.  In addition, the comparability of data from one sample group to another may be assessed if the 

precision, accuracy, or sensitivity indicates that the data are not or may not be comparable in terms of 

those quality indicators.  If multiple sampling rounds are conducted, the comparability of multiple sets of 

data for the same chemical parameters and matrices will be assessed in terms of precision, accuracy, 

sensitivity, and representativeness. 

 

In the case of upgradient data, comparability of the upgradient and site data sets will be described in 

terms of their representativeness for the intended populations, and any other factors such as precision, 

accuracy, and sensitivity of analytical results that either support or inhibit comparisons of the two types of 

data. 

 

4.2.3.1.5 Sensitivity and Quantitation Limits 

The range of non-detect values, which represent the sensitivities of the analytical measurements, will be 

compared to QAPP target detection and quantitation limits.  This comparison will identify if actual 

sensitivity was sufficient enough to meet QAPP targets.  If the targets were not met, a discussion will be 

presented in the final report to establish the impact of not meeting the targets on the attainment of project 

objectives. 

 

4.2.3.1.6 Completeness 

Completeness will be evaluated on the following levels: 

 

 Number of samples collected compared to number of samples scheduled for collection, by matrix. 

 Number of valid results compared to number of planned results, by matrix, by analytical group. 

 

In addition, a tally of the rejected values and reasons for rejection will be presented.  Where rejections are 

identified, the impact on attainment of project objectives will be described. 

 

Special emphasis will be placed on discussing completeness deficiencies that have the greatest impact 

on the project.  Completeness deficiencies that are inconsequential to the attainment of project objectives 

will be identified but will receive little discussion. 
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4.2.3.2 Activities 

Several activities to be undertaken by the project team to assess data usability are described above.  

When the usability assessment is completed, the project team will be able to: 

 

 Establish whether intended samples were collected for each matrix and whether the samples and 

associated data are of sufficient quality to support the attainment of project objectives. 

 

 If data for any scheduled samples are not available (e.g., because the samples were not analyzed or 

the data were rejected for use), identify the impact of the missing data on the project. 

 

 Identify all PARCSS parameters that were not satisfied and in which samples, matrices, analytical 

groups, etc. were not satisfied. 

 

 Identify data use restrictions for any data that did not meet PQOs or otherwise are insufficient to 

support the attainment of project objectives. 

 

 Identify corrective actions necessary to recover missing data or data of insufficient quality. 

 

4.3 STREAMLINING DATA REVIEW 

Streamlining data review is not an applicable task for this project. 

 

4.3.1 Data Review Steps to be Streamlined 

Streamlining data review is not an applicable task for this project; therefore, no steps can be presented 

for streamlining. 

 

4.3.2 Criteria for Streamlining 

Streamlining data review is not an applicable task for this project; therefore, criteria for streamlining are 

not needed. 

 

4.3.3 Amounts and Types of Data Appropriate for Streamlining 

Streamlining data review is not an applicable task for this project; therefore, no data reviews will be 

streamlined. 

 



 

 
 
 

TABLE 4-1 (CORRESPONDS TO UFP-QAPP WORKSHEET 34) 
VERIFICATION (STEP I) PROCESS TABLE  

ZONE J RFI QAPP 
CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA 

 

Verification Input Description 
Internal/ 
External 

Responsible for Verification 
(Name, Organization) 

Sample Tables  Proposed samples are verified to have been collected and 
documented on the chain of custody forms 

Internal TtNUS FOL or designee 

Sample Coordinates  Sample locations are verified to be correct and in accordance with 
the QAPP (overlay maps of proposed locations against actual 
locations) 

Internal TtNUS FOL, PM, or designee 

Data Package Verify that the data package contains all the elements required by 
the scope of work; this occurs as part of the data validation process.  

Internal TtNUS Data validator 

Sample Log Sheets Log sheets completed as samples are collected in the field are 
verified for completeness and are compiled for inclusion in the RFI  

Internal TtNUS PM or designee 

Audit Report Audit checklist and narrative noting any deficiencies (if an audit is 
performed) 

Internal TtNUS QAM, FOL, PM 

 
FOL  Field Operations Leader 
PM  Project Manager 
QAM Quality Assurance Manager 
QAPP Quality Assurance Project Plan 
RFI  RCRA Facility Investigation 
 



 

TABLE 4-2 (CORRESPONDS TO UFP-QAPP WORKSHEET 36) 
 

VALIDATION (STEPS IIA AND IIB) SUMMARY TABLE  
ZONE J RFI QAPP 

CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA 
 

Step IIa/IIb Matrix Analytical Group 
Concentration 

Level Validation Criteria 

Data Validator (title 
and organizational 

affiliation) 
IIa and IIb Soil TAL Metals Low SW-846, DoD QSM, National 

Functional Guidelines for 
Inorganic Data Review, 
(USEPA, 2004) October 
OSWER 9240.1-45 
EPA540-R-04-004 and QAPP 
Worksheets 12, 15, and 28. 

TtNUS Staff Chemist 

IIa and IIb Soil TCL Semivolatiles Low SW-846, DoD QSM, National 
Functional Guidelines for 
Organic Data Review, 
(USEPA, 1999) October 
EPA-540/R-99-008and QAPP 
Worksheets 12, 15, and 28. 

TtNUS Staff Chemist 

IIa and IIb Soil TCL Pesticides Low SW-846, DoD QSM, National 
Functional Guidelines for 
Organic Data Review, 
(USEPA, 1999) October 
EPA-540/R-99-008and QAPP 
Worksheets 12, 15, and 28. 

TtNUS Staff Chemist 

IIa and IIb Soil TCL PCBs Low SW-846, DoD QSM, National 
Functional Guidelines for 
Organic Data Review, 
(USEPA, 1999) October 
EPA-540/R-99-008and QAPP 
Worksheets 12, 15, and 28. 

TtNUS Staff Chemist 

IIa and IIb Soil TOC Low Method-specific, DoD QSM, 
and Worksheets 12, 15, and 
18. 

TtNUS Staff Chemist 

 
PCBs - Polychlorinated biphenyls. 
TAL - Target Analyte List. 
TCL - Target Compound List. 
TOC  - Total Organic Carbon. 



 

TABLE 4-3 (CORRESPONDS TO UFP-QAPP WORKSHEET 35) 
 

VALIDATION (STEPS IIA AND IIB) PROCESS TABLE  
ZONE J RFI QAPP 

CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA 
 

Step Number Validation Input Description 
Responsible for Validation 

(Name, Organization) 
IIa  Data package    Validator will verify that elements of the data package that are required 

for validation are present and if not the lab will be contacted and the 
missing info will be requested. validation will be performed as per 
Table 4 (worksheet 36). 

TtNUS Validator  

IIa Field logs/sample 
coordinates 

Verify that the sampling plan was implemented and carried out as 
written and any deviations are documented 

TtNUS PM  

IIa Electronic Data Verify all data have been transferred correctly and completely to the 
final SQL database 

TtNUS PM or designee  

IIa QAPP, SOPs/Field 
Logs, chains of 
custody          

Verify that deviations have been documented and MPCs have been 
achieved. 

TtNUS PM, FOL, or designee  

 
FOL  Field Operations Leader 
MPC Measurement Performance Criterion 
PM  Project Manager 
QAPP Quality Assurance Project Plan 
SOP Standard Operating Procedure 
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5.0  ECOLOGICAL RISK ASSESSMENT METHODOLOGY 

A screening level ecological risk assessment (ERA) will be conducted for Zone J.  A description of Zone J 

and previous investigations at the site were presented in Section 1.5.2.  As mentioned in that section, 

separate ERAs will be completed for the Cooper River, Shipyard Creek, and Noisette Creek.  Unless 

otherwise noted, however, the methodology described herein will be applicable to all three water bodies.   

 

The goal of the ecological risk assessment will be to evaluate the potential for adverse ecological impacts 

of CNC-related contamination and to determine the path forward (e.g., no further action, monitoring, etc.).  

The ecological risk assessment will be conducted in accordance with USEPA and Navy guidance 

(USEPA, 1997; 2000a; and 2001; Department of Navy, 1999).  The ecological risk assessment will 

consist of Steps 1 and 2 and the initial portion of Step 3 of the eight-step ecological risk assessment 

process described by USEPA (1997).  The first two steps will comprise the preliminary (i.e., screening 

level) ecological risk assessment.  USEPA (1997) suggests a Scientific/Management Decision Point at 

the end of Step 2.  Decision points throughout the ecological risk assessment process serve to maintain 

consensus among the Navy, regulators, and Natural Resource Trustees on scientific and managerial 

decisions.  USEPA Region 4 recognizes that most ecological risk assessments will proceed into Step 3, 

and facilities are encouraged to submit the results of Steps 1 through 3 as a single deliverable document 

(USEPA, 2000a).  With this in mind and because previous evaluations of Zone J sediments indicate a 

potential for adverse effects, the initial portion of Step 3 (hereinafter referred to as Step 3A) will be 

included in the ecological risk assessment without post-Step 2 Scientific/Management Decision Point.  

Step 3A equates to the initial portion of Tier 2 of the Navy's three- tier ecological risk assessment 

process.   

 

Steps 1 through 3A consist of the following:  

 

Step 1  Screening-Level Problem Formulation and Ecological Effects Evaluation 

Step 2  Screening-Level Exposure Estimate and Risk Calculation 

Step 3A  Refinement of Preliminary Chemicals of Potential Concern 

 

The remainder of Step 3, as well as Steps 4 through 7, consist of additional site-specific investigations 

and are not included in this methodology section because it is not anticipated that additional site-specific 

studies will be needed.  Step 8 (Risk Management) is incorporated throughout the ecological risk 

assessment process in cooperation with the BRAC team.  
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5.1 SCREENING LEVEL PROBLEM FORMULATION AND ECOLOGICAL EFFECTS 
EVALUATION 

The problem formulation phase will include descriptions of the three water bodies (Cooper River, 

Shipyard Creek, and Noisette Creek) with emphasis on the habitats and ecological receptors present.  

Problem formulation will also include a characterization of site-related chemicals, chemical sources, 

migration routes, an evaluation of routes of chemical exposure, and the selection of assessment and 

measurement endpoints.  A conceptual model will be developed that describes how chemicals associated 

with the sites in question may come into contact with ecological receptors.  Because several 

investigations have been conducted at Zone J over more than 10 years, most of the information needed 

for problem formulation has already been collected.  The ecological risk assessment will therefore provide 

a comprehensive compilation of existing information that will summarize previously collected data sets 

and describe habitats, ecological receptors, chemical sources, migration routes, routes of chemical 

exposure, hydrological dynamics, dredging operations, and other pertinent information.   

 

Previous reports have indicated that surface water contaminants at Zone J do not pose significant 

ecological risks; the ecological risk assessment will summarize previous surface water evaluations for 

substantiation.   

 

Based on a preliminary evaluation of available information, the primary assessment endpoint will be the 

protection of benthic invertebrates (i.e., invertebrate organisms that live on or in sediment) from adverse 

effects of site-related contaminants on growth, survival, and reproduction.  Measurement endpoints for 

benthic invertebrates will be represented by USEPA Region 4 ecological screening values (ESVs) for 

sediment (USEPA, 2001).  The sediment ESVs are based on conservative endpoints and sensitive 

ecological effects data, and thus the screening values represent chemical concentrations associated with 

a low probability of unacceptable risks to ecological receptors.  For this reason, USEPA Region 4 

considers their screening values to be protective of invertebrates as well as upper level receptors such as 

birds and mammals.  In the screening level ERA, therefore, a distinction is not made between 

measurement endpoints associated with direct toxicity to invertebrates and measurement endpoints 

associated with food-chain effects.   

 

5.2 SCREENING LEVEL EXPOSURE ESTIMATE  

Previous ecological evaluations have indicated that a potential for adverse ecological effects potentially 

linked to CNC landside sites exists in five areas at Zone J, and thus a more thorough assessment is 

warranted for these five areas.  A Sampling and Analysis Plan was previously developed (Spectra Tech, 

2005) with concurrence of SCDHEC and other Natural Resource Trustees in which it was determined that 

one sediment sample would be collected from each of the five areas.  The five areas consist of three 
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locations in the Cooper River, one location in Shipyard Creek and one location in Noisette Creek (Figure 

1-3).  Sediment samples were collected at the five locations in December 2005, but method detection 

limits (MDLs) exceeded ESVs for numerous analytes (Table 1-3).  Therefore, the same five locations will 

be resampled as part of this supplemental RFI.   

 

Because Shipyard Creek and Noisette Creek provide ecological habitat for numerous receptors, the Navy 

has decided to collect two additional sediment samples in each of the two creeks, one approximately 

50 feet upstream from the December 2005 location, and one approximately 50 feet downstream from the 

December 2005 location (Figure 2-1).  Thus, three samples total will be collected from Shipyard Creek, 

and three samples total will be collected from Noisette Creek.   

 

A total of three samples will be collected in the Cooper River, one sample at each of the locations 

sampled in December 2005.  The river in the vicinity of the three sample locations is heavily 

industrialized, and although it does provide habitat for some aquatic organisms, the habitat is of 

considerably less quality than that provided by Shipyard and Noisette Creeks.  Therefore, a single sample 

at each of the three locations sampled in December 2005 was deemed sufficient for risk assessment 

purposes, in accordance with the BRAC team’s previous decision (refer to Appendix G).   

 

The sampling approach described above will result in three samples to be collected in each of the three 

water bodies. 

 

5.3 SCREENING LEVEL RISK CALCULATION 

Many years of anthropogenic activities (especially industrial and commercial activities) in the vicinity of 

CNC have contributed metals, pesticides, polynuclear aromatic hydrocarbons (PAHs), and other 

contaminants to the environment at Zone J and throughout Charleston Harbor.  In addition, some 

inorganics occur naturally in sediment.  With this in mind, a sediment data set representing regional 

baseline reference (background) conditions has been developed and approved by representatives of 

SCDHEC and other Natural Resource Trustees.  The reference sediment samples were collected by 

Spectra Tech in December 2005 from 10 locations in Charleston Harbor that had been pre-approved by 

the BRAC team (Figure 1-3).   

   

The comparison of site concentrations to background values is usually conducted in Step 3A of the 

ecological risk assessment process, but to focus the evaluation on site-related analytes, SCDHEC 

representatives on the BRAC team have decided that analytes with maximum concentrations less than 

their respective background concentrations will not be considered to be ecological chemicals of potential 

concern (COPCs).  Therefore, the selection of ecological COPCs will be based on comparing a 

chemical’s maximum detected concentration in samples to be collected in the upcoming field effort (see 
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following paragraph) to its USEPA Region 4 sediment ESV and to its background value.  Specifically, if 

the maximum concentration is equal to or less than the ESV [i.e., the hazard quotient (HQ) is less than or 

equal to 1], the chemical will be eliminated from further consideration.  If the maximum concentration 

exceeds the ESV (i.e., HQ is greater than 1), or if a screening value is not available, the chemical will 

then be compared to twice the average background concentration.  A chemical with a maximum 

concentration less than or equal to twice the average background concentration will be eliminated from 

further consideration, and a chemical with a maximum concentration that exceeds twice the background 

concentration will be considered to be a ecological COPC and will be retained for further evaluation.   

 

This screening process will utilize only the samples that will be collected in the upcoming field effort.  

Sediment data from samples collected in 1994/1995 and December 2005 at the same five areas under 

investigation will not be used in the initial COPC screening process.  However, the previous data will be 

presented in the RFI Report alongside the upcoming data.   

 

As described above, the “background” value for an analyte will initially be represented by twice the 

average reference concentration in the data set of 10 samples collected in December 2005 (Spectra 

Tech, 2006).  Although comparing Zone J concentrations to this “background” value has less statistical 

rigor than other comparisons (e.g., parametric or non-parametric tests), it is a simple approach that is 

often used as an initial screening tool, and this approach was approved by SCDHEC representatives 

during the November 16, 2006 BRAC team meeting, during which the general approach for the ecological 

risk assessment was discussed.  COPCs retained for evaluation after comparisons to ESVs and the initial 

background comparison will be evaluated using statistical analyses described in USEPA (2002a and b) 

guidance.   

 

Calcium, magnesium, potassium, and sodium will not be retained as COPCs.  These essential nutrients 

can be tolerated by most organisms even at relatively high concentrations and are not typically 

considered to be COPCs.  There are no ESVs for these nutrients, and there have been no activities at 

sites near Zone J that have resulted in known releases of high concentrations of these nutrients.   

 

5.4 REFINEMENT OF PRELIMINARY CHEMICALS OF POTENTIAL CONCERN 

Previous evaluations of Zone J sediments indicated a potential for adverse ecological effects.  Therefore, 

it is anticipated that the initial portion of Step 3 (referred to as Step 3A) will be included in the Zone J 

ecological risk assessment.  Step 3A of USEPA’s ecological risk assessment process consists of a 

refinement of the conservative exposure assumptions to more realistically estimate potential risks to 

ecological receptors.   
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In accordance with USEPA Region 4, food-chain modeling is conducted (when applicable) during Step 3A 

(USEPA, 2000a).  Shipyard and Noisette Creeks provide habitat for a variety of birds and mammals.  

Bioaccumulative chemicals such as organochlorine pesticides could potentially accumulate in benthic 

invertebrates and could then be transferred through ingestion to higher trophic level organisms such as 

birds and mammals.  To the extent that this pathway is complete, birds and mammals that forage in 

Shipyard and Noisette Creeks could be exposed to bioaccumulative chemicals through the food chain.  

The areas of contamination in Shipyard and Noisette Creeks appear to be small in size, so the potential 

risk via the food chain might be minor.  Similarly, the Cooper River at CNC is heavily industrialized, so 

usage of this portion of the river by most bird and mammal species is probably minor.  Nevertheless, as a 

conservative measure, the protection of piscivorous birds and mammals from adverse effects of site-

related contaminants on growth, survival, and reproduction will be an assessment endpoint for 

bioaccumulative COPCs.  The term “piscivorous” is used here in a broad sense to describe birds and 

mammals that prey not only upon fish but on a variety of crustaceans and mollusks.  Measurement 

endpoints for piscivorous birds and mammals will be chemical doses associated with adverse impacts on 

survival, growth, and reproduction.  Specifically, estimated ingested doses of bioaccumulative COPCs in 

sediment and food items will be compared to threshold oral toxicity values.  The mink and green heron 

were selected as representative ecological receptors for food-chain modeling for this project 

(Appendix F). 

 

USEPA Region 4 considers bioaccumulative chemicals to consist of those so designated in USEPA’s 

(2000b) Appendix to Bioaccumulation Testing and Interpretation for the Purpose of Sediment Quality 

Assessment, Status and Needs, Chemical-Specific Summary Tables, with the exception of PAHs.  

Region 4 considers the potential toxicity of PAHs via bioaccumulation in the food web to be generally 

negligible unless PAHs are present at extremely high concentrations [i.e., percent levels: (greater than 

10,000 mg/kg)] in soil or sediment.  Potential risks to piscivorous birds and mammals from sediment 

analytes that are bioaccumulative will be evaluated for bioaccumulative analytes that exceed sediment 

ESVs.  

 
Representative receptors, methods used to model the doses that representative receptors could receive, 

as well as the selection of toxicity reference values (TRVs), are presented in Appendix F.   

 

During the refinement of Preliminary COPCs phase, potential ecological risks will be evaluated using a 

weight-of-evidence approach in accordance with USEPA guidance (1997 and 2000a) guidance.  

Uncertainties will be discussed where applicable.   
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6.0  HUMAN HEALTH RISK ASSESSMENT METHODOLOGY 

This section presents the general methodologies and procedures that will be used to conduct the human 

health risk assessment (HHRA) for Zone J.  The HHRA focuses specifically on the potential ingestion of 

fish by a recreational fisherman assumed to catch and eat fish from the Cooper River, Shipyard Creek, 

and/or Noisette Creek.  The objective of the HHRA is to determine whether detected concentrations of 

chemicals pose a significant threat to potential human receptors under current and/or future land use.  

The potential risks to human receptors will be estimated based on the assumption that no further actions 

are taken to control contaminant releases. 

 

The following current USEPA and United States Navy risk assessment guidance documents were used to 

develop the framework for the HHRA: 

 

 Risk Assessment Guidance for Superfund:  Volume I, Human Health Evaluation Manual (Part A) 

(USEPA, December 1989).  

 

 Human Health Risk Assessment Bulletins-- Supplement to RAGS (USEPA Region 4, May 2000). 

 

 Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors 

(USEPA, March 1991). 

 

 Distribution of Preliminary Review Draft:  Superfund’s Standard Default Exposure Factors for the 

Central Tendency and Reasonable Maximum Exposure (USEPA, May 1993). 

 

 Exposure Factors Handbook.  Office of Health and Environmental Assessment (USEPA, August 

1997). 

 

 Risk Assessment Guidance for Superfund: Volume 1 - Human Health Evaluation Manual (Part D, 

Standardized Planning, Reporting, and Review of Superfund Risk Assessments) (USEPA, December 

2001). 

 

 Navy Final Policy on the Use of Background Chemical Levels (Navy, December 2004). 

 

 Conducting Human Health Risk Assessments under the Environmental Restoration Program (Navy, 

February 2001). 
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An HHRA consists of five components:  data evaluation, exposure assessment, toxicity assessment, risk 

characterization, and uncertainty analysis.  Sections 6.1 through 6.5 contain detailed discussions of the 

five components of the HHRA.   

 

Three major aspects of chemical contamination and environmental fate and transport must be considered 

to evaluate potential risks:  (1) contaminants with toxic characteristics must be found in environmental 

media and must be released by either natural processes or by human action; (2) potential exposure 

points must exist; and (3) human receptors must be present at the point of exposure.  Risk is a function of 

both toxicity and exposure.  If any one of these factors is absent for a site, the exposure route is regarded 

as incomplete, and no potential risks are considered to exist for human receptors. 

 

6.1 DATA EVALUATION 

Data evaluation, the first component of an HHRA, involves the compilation and evaluation of analytical 

data.  The main objective of data evaluation is to develop a medium-specific list of chemical of potential 

concern (COPCs) that will be used to quantitatively determine potential human health risks for site media. 

A “data evaluation/useability” section will precede the actual risk assessment in the report.  The 

evaluation will address such issues as the adequacy of detection limits achieved in the environmental 

investigation.   

 

6.1.1 Data Usability 

Data collected during the proposed field investigation will be used to assess risks to potential human 

receptors.  A discussion of the locations and samples to be collected is provided in Section 2.1 and 5.2. 

The analytical data used in the quantitative estimation of potential risks will be subjected to data 

validation.  Analytical results from the target analyte lists for the proposed field investigation will be used 

in the risk evaluation.  Field measurements and data regarded as unreliable (i.e., qualified as "R" during 

the data validation process) will not be used in the quantitative risk assessment.  However, these data 

may be used to substantiate the conclusions of the quantitative risk analysis. 

 

6.1.2 Selection of Chemicals of Potential Concern 

COPCs are selected through a qualitative screening process in order to limit the number of chemicals and 

exposure routes quantitatively evaluated in the HHRA to only those site-related constituents that 

dominate overall potential risks. 

 

In general, a chemical will be selected as a COPC and retained for further quantitative risk evaluation if: 

(1) the maximum detection in a sampled medium exceeds the lowest risk-based concentration and (2) the 
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chemical is determined to be present at concentrations exceeding background.  Chemicals eliminated 

from further evaluation during this process are assumed to present nominal risks to potential human 

receptors. 

 

For this HHRA, COPC selection for human health will be based on the ecological COPC selection as 

described in Section 5.0, i.e., the chemicals selected as COPCs for sediment for the ecological risk 

assessment will be evaluated as COPCs for fish ingestion in the HHRA.   

 

6.1.2.1 Determination of Site-Related Chemicals Background Evaluation 

The elimination of chemicals as site-related COPCs on the basis of background comparisons will follow 

Navy Policy on the Use of Background Chemical Levels (Department of the Navy, January 2004).  This 

document also presents the Navy’s interpretation of USEPA guidance provided in the document titled 

Role of Background in the CERCLA Cleanup Program (USEPA, April 2002) and details the methodology 

to be used in evaluating background under the Navy’s Environmental Restoration and BRAC programs.   

 

Chemicals detected in sediment at concentrations greater than the screening levels but eliminated as 

COPCs on the basis of background comparisons will be further discussed in the risk characterization and 

uncertainty sections of the risk assessment. 

 
6.2 EXPOSURE ASSESSMENT 

The exposure assessment portion of the HHRA defines and evaluates, quantitatively or qualitatively, the 

type and magnitude of human exposure to the chemicals present at or migrating from a site.  The 

exposure assessment is designed to depict the physical setting of the site, to identify potentially exposed 

populations and applicable exposure pathways, to calculate concentrations of COPCs to which receptors 

might be exposed, and to estimate chemical intakes under the identified exposure scenarios. 

 

A complete exposure pathway has three components: a source of chemicals that can be released to the 

environment, a route of contaminant transport through an environmental medium, and an exposure or 

contact point for a human receptor. 

 

6.2.1 Conceptual Site Model 

The development of a Conceptual Site Model (CSM) is an essential component of the exposure 

assessment.  The CSM integrates information regarding the physical characteristics of the site, exposed 

populations, sources of contamination, and contaminant mobility (fate and transport) to identify potential 

exposure routes and receptors to be evaluated in the risk assessment.  The CSM for Zone J will include 
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descriptions of the three water bodies (Cooper River, Shipyard Creek, and Noisette Creek) and it will also 

include a characterization of site-related chemicals, chemical sources, migration routes, and an 

evaluation of pathways/routes of chemical exposure.   

 

6.2.1.1 Potential Current and Future Receptors of Concern and Exposure Pathways 

The HHRA for Zone J will evaluate risks to a recreational fisherman who is assumed to catch and eat fish 

periodically from the study area.  Because actual fish tissue samples will not be collected, the chemical 

concentrations in fish tissue will be derived from sediment data, as described in the ecological risk 

assessment.  This assumes that chemicals in sediment are bioaccumulated and bioconcentrated in fish 

tissue, most likely by bottom dwelling fish such as catfish.   

 

6.2.2 Central Tendency Exposure versus Reasonable Maximum Exposure 

Traditionally, exposures evaluated in the HHRA were based on the concept of a reasonable maximum 

exposure (RME) only, which is defined as "the maximum exposure that is reasonably expected to occur 

at a site" (USEPA, December 1989).  However, subsequent risk assessment guidance (USEPA, February 

1992) indicates the need to address an average case or central tendency exposure (CTE). 

 

To provide a full characterization of potential exposure, both RME and CTE scenarios will be evaluated in 

the HHRA for Zone J fish ingestion. The available guidance (USEPA, May 1993) concerning the 

evaluation of CTE is limited and at times vague.  Therefore, professional judgment will be exercised when 

defining CTE conditions for a particular receptor. 

 

6.2.3 Exposure Point Concentrations 

The exposure point concentration (EPC), which is calculated for COPCs only, is an estimate of the 

chemical concentration within an exposure unit (EU) likely to be contacted over time by a receptor and is 

used to estimate exposure intakes.  An EU is defined as the area typically encountered/traversed by a 

receptor under a particular land use scenario.  The EPCs used in risk assessment calculations will be the 

values for fish tissue developed in the ERA.  The fish tissue EPCs will be presented in the RAGS Part D 

Table 3s included in the appendices to the risk assessment.   

 

6.2.4 Chemical Intake Estimation 

The methodologies and techniques used to estimate exposure intakes are presented in this section.  

Intakes for the identified potential receptor groups will be calculated using current USEPA risk 

assessment guidance (e.g., USEPA, December 1989, August 1997, and USEPA Region 4, May 2000) 
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and presented in the risk assessment spreadsheets.  Quantitative risk assessment results will be 

presented in RAGS Part D format tables and included in the appendices to the risk assessment. 

 

Noncarcinogenic intakes are estimated using the concept of an average annual exposure.  Carcinogenic 

intakes are calculated as an incremental lifetime exposure, which assume a life expectancy of 70 years.  

Assumptions regarding exposure will be presented for both the RME and CTE scenarios.  The majority of 

the exposure assumptions used to estimate chemical intakes are based on assumptions described in 

several USEPA guidance documents (e.g., USEPA, August 1997 and Region 4, May 2000) and 

professional judgment).  The following paragraphs discuss the exposure assumptions to be used in risk 

assessment calculations for Zone J.  

 

6.2.4.1 Fish Ingestion 

The fish/crabs consumption exposure pathway will be evaluated for recreational fisherman assumed to be 

exposed for a period of 30 years.  Intakes for the fish ingestion exposure route will be estimated using the 

following equation (USEPA, December 1989): 

 

 x AT)(BW

ED) x EF x FI x IR x BSAFx(C
=ntake

sedI  

 
 where: Intake = ingestion intake (mg/kg-day) 

  Csed = chemical concentration in sediment (mg/kg) 

  BSAF = chemical-specific biota sediment accumulation factor (unitless) 

  IR = ingestion rate (kg/meal) 

  FI = fraction ingested from contaminated source (unitless) 

  EF = exposure frequency (meals/year) 

  ED = exposure duration (years) 

  BW = body weight (kg) 

  AT = averaging time (days)  

    for noncarcinogens, AT = ED x 365 days/yr; 

    for carcinogens, AT = 70 yrs x 365 days/yr 

 

The ingestion rates of contaminants in fish will be assumed to be the average daily intakes of 

0.025 kilogram per meal (kg/meal) for the RME and 0.008 kg/meal for the CTE (USEPA, August 1997) 

350 days per year for 30 and 9 years, respectively.  The fraction ingested (FI) from the contaminated 

source will depend on the areas from which the fish/crabs are taken.  A FI of 0.1(10 percent) will be used 

for fish/crabs caught in the Cooper River.  A FI of 0.01(1 percent) will be used for fish/crabs caught in 

small creeks and streams.  This assumes that 1 or 10 percent of the fish/crabs caught and ingested by 
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the recreational fisherman come from the study area.  Fish/crabs tissue concentrations (dry weight) will 

be calculated as described in the ecological risk assessment.  Table 6-1 presents the exposure 

parameters used for the RME and CTE scenarios. 

 

6.2.4.2 Exposure to Lead in Fish Tissue 

If lead is selected as a COPC for Zone J, the following methodology will be used to evaluate risks for the 

recreational fisherman assumed to ingest lead in fish tissue.  The equations and methodology presented 

in Section 6.2.4.1 cannot be used to evaluate exposure to lead because of the absence of published 

dose-response parameters.  Exposure to lead in fish will be assessed using a version of the USEPA’s 

Technical Review Workgroup (TRW) Adult Lead Model (ALM) (January 2003) adapted for fish ingestion.  

This model is typically used to evaluate exposure to lead in soil only assuming a non-residential land use 

scenario.  It was adapted to fish ingestion according to guidance presented in Frequently Asked 

Questions (FAQs) on the Adult Lead Model (USEPA, online, August 2007).  The FAQ guidance for 

ingestion of lead in fish states the following: 

 

“The ALM analysis could be performed to evaluate the local fish contribution to lead exposure.  A 
fish advisory could also be developed by applying the ALM in reverse to derive an upper-bound 
ingestion rate for a given lead concentration in fish tissue, using an increasing intake of fish to 
determine an intake corresponding to a target risk level (e.g., P10 of five per cent).  For 
bioavailable fraction of lead in fish (AFF), a protective estimate of 12% would be appropriate.  
Site-specific information should be used along with the NHANES guidance and the Exposure 
Factors Handbook in developing the site-specific exposure scenario.” 

 
The equation from the ALM can be used (with the following modifications) to calculate overall risk posed 

by consuming fish that are contaminated with lead: 

 
PbB = (PbF x BKSF x IRF x AFF x EFF/ATF) + PbB0 

 
where: PbB = Adult blood lead level for fish ingestion calculated by the model (µg/dL) where blood-lead 

levels greater than 10 µg/dL are considered to be a "concern." 

 F= media I(Fish[F]) 

 PbF = Fish lead concentration (µg/g) (appropriate average concentration) 

 IRF = Fish intake rate (g/day) 

 AFF = Absolute gastrointestinal absorption fraction for ingested lead in media (unitless) 

 EFF = Exposure frequency (days/year) 

 PbB0 = Baseline blood lead (µg/dL) 

 BKSF = Biokinetic slope factor 

 ATF = Averaging time (days/year)” 
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Table 6-2 presents an example of the ALM adapted for fish ingestion.  

 

6.3 TOXICITY ASSESSMENT 

The objective of the toxicity assessment is to identify the potential health hazards and adverse effects in 

exposed populations.  Quantitative estimates of the relationship between the magnitude and type of 

exposures and the severity or probability of human health effects are defined for the identified COPCs.  

Quantitative toxicity values determined during this component of the risk assessment will be integrated 

with outputs of the exposure assessment to characterize the potential for the occurrence of adverse 

health effects for each receptor group. 

 

The toxicity value used to evaluate noncarcinogenic health effects is the RfD; carcinogenic effects are 

quantified using the CSF. 

 

6.3.1 Toxicity Criteria 

RfDs and CSFs used in the HHRA for Zone J will be obtained from the following primary literature 

sources: 

 

 Integrated Risk Information System (IRIS). 

 

 USEPA Provisional Peer Reviewed Toxicity Values (PPRTVs) – The Office of Research and 

Development/National Center for Environmental Assessment (NCEA) Superfund Health Risk 

Technical Support Center develops PPRTVs on a chemical-specific basis when requested by 

USEPA’s Superfund program. 

 

 Other Toxicity Values – These sources include but are not limited to California Environmental 

Protection Agency (Cal EPA) toxicity values, the Agency for Toxic Substances and Disease Registry 

(ATSDR) Minimal Risk Levels (MRLs), and the Annual Health Effects Assessment Summary Tables 

(HEAST) (USEPA, July 1997). 

 

Although RfDs and CSFs can be found in several toxicological sources, USEPA's IRIS online database is 

the preferred source of toxicity values.  This database is continuously updated, and values presented 

have been verified by USEPA.  The USEPA Region 9 Preliminary Remediation Goal (PRG) tables and 

Region 3 Risk Based Concentration (RBC) tables will be used as sources of toxicity criteria when these 

criteria are not available from the aforementioned references.   
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6.3.2 Toxicity Criteria for Chromium 

Toxicity criteria are available for different forms of chromium, which is considered to be more toxic in the 

hexavalent state.  Because there is no evidence to support the conclusion that hexavalent chromium is 

present in sediment at Zone J, speciation analyses will not be performed.  However, risks associated with 

this chemical will be assessed by conservatively assuming that 100 percent of the reported total 

chromium result is hexavalent chromium.  The uncertainty associated with this assumption will be 

discussed in the uncertainty section of the HHRA. 

 

6.4 RISK CHARACTERIZATION 

Potential risks (noncarcinogenic and carcinogenic) for human receptors resulting from the exposures 

outlined in the exposure assessment are quantitatively determined during the risk characterization 

component of the HHRA.   

 

A summary and interpretive discussion of the quantitative risk estimates will be provided in the text of the 

risk assessment.  During the interpretive risk discussion, COPCs that contribute significantly to elevated 

risks will be identified as "risk drivers" or chemicals of concern (COCs).  The numerical estimates of risk 

will be contained in the risk assessment spreadsheets that will be appended to the risk assessment as 

support documentation.   

 

6.4.1 Quantitative Analysis 

Quantitative estimates of risk will be calculated according to risk assessment methods outlined in U.S. 

EPA guidance (U.S. EPA, December, 1989).  Lifetime cancer risks will be expressed in the form of 

dimensionless probabilities, referred to as incremental cancer risks (ICRs), based on CSFs.  

Noncarcinogenic risk estimates will be presented in the form of Hazard Quotients (HQs) that are 

determined through a comparison of intakes with published RfDs. 

 

ICR estimates will be generated for each COPC using estimated exposure intakes and published CSFs, 

as follows: 

 

ICR  =  (Estimated Exposure Intake)(CSF) 

 

If the above equation results in an ICR greater than 0.01, the following equation (U.S. EPA, 1989) will be 

used: 

 

ICR  =  1-[exp (-Estimated Exposure Intake)(CSF)] 
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An ICR of 1x10-6 indicates that the exposed receptor has a one-in-one-million chance of developing 

cancer under the defined exposure scenario.  Alternatively, such a risk may be interpreted as 

representing one additional case of cancer in an exposed population of one million people. 

 

As mentioned previously, noncarcinogenic risks will be assessed using the concept of HQs and Hazard 

Indices (HIs).  The HQ for a COPC is the ratio of the estimated intake to the RfD, as follows: 

 

HQ  =  (Estimated Exposure Intake) /(RfD) 

 

An HI will be generated by summing the individual HQs for the COPCs.  The HI is not a mathematical 

prediction of the severity of toxic effects and therefore is not a true "risk"; it is simply a numerical indicator 

of the possibility of the occurrence of noncarcinogenic (threshold) effects. 

 

6.4.2 Comparison of Quantitative Risk Estimates to Benchmarks 

Quantitative risk estimates will be compared to typical benchmarks to interpret the quantitative risks and 

to aid risk managers in determining the need for remediation at a site.  Calculated ICRs will be interpreted 

using the U.S. EPA's "target range" (1x10-4 to 1x10-6) and HIs will be evaluated using a value of 1.0.   

 

The U.S. EPA has defined the range of 1x10-4 to 1x10-6 as the ICR "target range" for most hazardous 

waste facilities addressed under CERCLA and RCRA.  Individual or cumulative ICRs greater than 1x10-4 

are typically not considered as protective of human health, while ICRs less than 1x10-6 will typically be 

regarded as protective.  Risk management decisions are necessary when the ICR is within the 1x10-4 to 

1x10-6 cancer risk range.  Risks greater than 1x10-6 will be discussed in the HHRA. 

 

An HI exceeding unity (1.0) indicates that there may be potential noncarcinogenic health risks associated 

with exposure.  If an HI exceeds unity, a segregation of target organs effects associated with exposure to 

COPCs will be performed.  Only those chemicals that affect the same target organ(s) or exhibit similar 

critical effect(s) will be regarded as truly additive.  Consequently, it may be possible for a cumulative HI to 

exceed 1.0, but have no anticipated adverse health effects if the COPCs do not affect the same target 

organ or exhibit the same critical effect.  

 

6.5 UNCERTAINTY ANALYSIS 

The goal of the uncertainty analysis is to identify important uncertainties and limitations associated with 

the baseline HHRA.  Uncertainties related to each component of the assessment (i.e., data evaluation, 

exposure assessment, toxicity assessment, and risk characterization) will be presented.  In addition, the 
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effect of a particular uncertainty on the outcome of the assessment (i.e., risk estimates) will also be 

discussed, where possible.  The following subsections present an overview of uncertainties that may be 

addressed in the risk assessment uncertainty section. 

 

6.5.1 Uncertainty in Data Evaluation 

This section may discuss uncertainties in the risk assessment associated with analytical data and data 

quality.  This section may also involve a discussion of uncertainty in the COPC selection process, the 

inclusion or exclusion of COPCs in the risk assessment on the basis of background concentrations, the 

uncertainty in COPC screening levels, and the omission of constituents for which health criteria are not 

available.  The discussion will be based, in part, on the evaluation in the “Data Useability Worksheet” as 

suggested RAGS Part D (EPA, December, 2001). 

 

6.5.2 Uncertainty in the Exposure Assessment 

This section will include a discussion of the following: assumptions related to current and future land use; 

the uncertainty in EPCs, for example, the use of maximum concentrations to estimate risks; uncertainty in 

the selection of potential receptors and exposure scenarios; and uncertainty in the selection of exposure 

parameters (RME versus CTE).  If predictive models are used in the risk estimation, the uncertainty 

associated with the model and modeling parameters will be evaluated. 

 

6.5.3 Uncertainty in the Toxicity Assessment 

The uncertainties inherent in RfDs and CSFs and use of available criteria will be discussed.  A discussion 

of the uncertainty in hazard assessment that deals with characterizing the nature and strength of the 

evidence of causation, or the likelihood that a chemical that induces adverse effects in animals, will also 

induce adverse effects in humans, will be provided.  This section will also discuss uncertainty in the dose-

response evaluations for the COPCs that relates to the determination of a CSF for the carcinogenic 

assessment and derivation of RfDs or Reference Concentrations (RfCs) for the noncarcinogenic 

assessment.  In addition, a discussion of the uncertainty in the toxicity of specific constituents such as 

arsenic, chromium, aluminum, iron, and copper will be presented, if applicable. 

 

6.5.4 Uncertainty in the Risk Characterization 

This section will discuss the uncertainty in risk characterization that results primarily from assumptions 

made regarding additivity/synergism of effects from exposure to multiple COPCs affecting different target 

organs across various exposure routes.  The risk assessment will discuss the uncertainty inherent in 

summing risks for several substances across different exposure pathways.  Probabilistic risk assessment 

techniques may also be used to further define the uncertainty attached to the risk characterization results.  
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However, the exposure assumptions (e.g., probability distributions) used to prepare the probabilistic risk 

assessment will be reviewed with the regulatory reviewers before they are incorporated into the 

uncertainty section of the baseline risk assessment. 

 



TABLE 6-1
ZONE J VALUES OF EXPOSURE PARAMETERS FOR

ADULT RECREATIONAL USERS BY INGESTION OF FISH
CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA

Scenario Timeframe:  Current/Future
Medium:   Sediment
Exposure Medium: Fish tissue
Exposure Point:  Zone J
Receptor Population:  Recreational Users
Receptor Age: Adult

      
Exposure Parameter Parameter Definition Units RME RME CTE CTE Intake Equation/

Route Code  Value Rationale/ Value Rationale/ Model Name

Reference(2) Reference

Ingestion CFish Chemical Concentration in Fish mg/kg

Calculated by 
multiplying maximum 

sediment concentration 
by BASF

See Section 5.0
Calculated by multiplying 

maximum sediment 
concentration by BASF

See Section 5.0

Intake (mg/kg-day) = 
IR Ingestion Rate of fish kg/meal 0.025 USEPA, August 1997 0.008 USEPA, August 1997 Cfish x IR x FI x EF x ED
FI Fraction ingested from source unitless 0.1 (0.01)* Professional Judgement 0.1 (0.01)* Professional Judgement BW x AT
EF Exposure Frequency meals/year 350 USEPA Region 4, May 2000 350 USEPA Region 4, May 2000

ED Exposure Duration years 30 USEPA Region 4, May 2000 9 USEPA Region 4, May 2000
BW Body Weight kg 70 USEPA Region 4, May 2000 70 USEPA Region 4, May 2000

AT-C Averaging Time (Cancer) days 25,550 USEPA, December 1989 25,550 USEPA, December 1989
AT-N Averaging Time (Non-Cancer) days 10,950 USEPA, December 1989 3,285 USEPA, December 1989

A FI of 0.1 (10 percent) will be used for fish taken for the Cooper River.  A FI of 0.01 (1 percent) will be used for fish taken from small creek and streams such as Noisette and Shipyard Creek.
BSAF = Biota sediment accumulation factor.



TABLE 6-2
ZONE J CALCULATIONS OF BLOOD LEAD CONCENTRATIONS - INGESTION OF FISH BY A RECREATIONAL FISHERMAN

CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA

Calculations of Blood Lead Concentrations (PbBs) - Ingestion of Fish by a Recreational Fisherman - Zone J

U.S. EPA Technical Review Workgroup for Lead, Adult Lead Committee

Version date 05/19/03

Values for Non-Residential Exposure Scenario

Exposure

Variable Description of Exposure Variable Units GSDi = Hom GSDi = Het

PbF Lead concentration in Fish Tissue (wet weight) ug/g or ppm 0.62 0.62

Rfetal/maternal Fetal/maternal PbB ratio -- 0.9 0.9

BKSF Biokinetic Slope Factor
ug/dL per 

ug/day
0.4 0.4

GSDi Geometric standard deviation PbB -- 2.1 2.3

PbB0 Baseline PbB ug/dL 1.4 1.4

IRf Fish ingestion rate g/day 25 25

IRS+D Total ingestion rate of outdoor soil and indoor dust g/day -- --

WS Weighting factor; fraction of IRS+D ingested as outdoor soil -- -- --

KSD Mass fraction of soil in dust -- -- --

AFf Absorption fraction (from ingested fish) -- 0.12 0.12

EFf Exposure frequency days/yr 350 350

ATf Averaging time days/yr 365 365

PbBadult ug/dL 2.1 2.1

P(PbBfetal > PbBt) % 1.2% 2.3%
1
  Equation 1 does not apportion exposure between soil and dust ingestion (excludes WS, KSD).  

      When IRS = IRS+D and WS = 1.0, the equations yield the same PbBfetal,0.95.

Equation based on "Frequently Asked Questions" on EPA Lead Website at

http://www.epa.gov/superfund/programs/lead/almfaq.htm

PbB adult = (PbF*BKSF*IRf*AFf*EFf/ATf) + PbB0

Source:  U.S. EPA (1996).  Recommendations of the Technical Review Workgroup for Lead 

for an Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil Printed 11/2/2011 11:51 AM
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ZONE J FIELD FORMS 

- SEDIMENT SAMPLE LOG SHEET 
- QA/QC SAMPLE LOG SHEET 
- EQUIPMENT CALIBRATION LOG SHEET 



( I tl Tetra Tech NUS, Inc. 

Project Site Name: 
Project No.: 

[] Surface Soil 
[] Subsurface Soil 
[] Sediment 
(] Other: 
[] QA Sample Type: 

Date: 

Method: 

Monitor Readings 

(Range in ppm): 

MS/MSD 

Analysis 

Duplicate ID No.: 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 
[] Low Concentration 
[] High Concentration 

Page_ of_ 



Tetra Tech NUS, Inc. QA SAMPLE LOG SHEET 

Project Site Name: 
Project Number: 
Sample Location: 
QA Sample Type: 

[) Trip Blank 
[] Source Water Blank 

Product Name: 
~~~~~~~~~~-

Supp Ii er: 

Manufacturer: 
Order Number: 

~~~~~~~~~~-

Lot Number: 
Expiration Date: 

~~~~~~~~~~-

Volatiles 

Sernivolatiles Cool 4°C 

Pesticide I PCB Cool 4°C 
Metals Cool 4°C & HN03 

C anide Cool 4°C & NaOH 

Page_ of_ 

Sample ID Numbe:,;.r.:...: --------
Sampled By: 
C.O.C. Number: 

[] Rinsate Blank 

[] Other Blank---------

Media Type: 

Equipment Used: 

Equipment Type: 

Signature(s): 

D Dedicated 

D Reusable 

Collected 
YES/NO 

YES/NO 

YES/NO 
YES/NO 

YES/NO 



["fl::)m .. Tech NUS, Inc. 

PROJECT NAME : 

SITE NAME: 

PROJECT No.: 

Date Instrument 
of l.D. 

Calibration Number 

~~~~~~~~~~ 

Person 
Performing 
Calibration 

EQUIPMENT CALIBRATION LOG 

INSTRUMENT NAME/MODEL: 

MANUFACTURER: 

SERIAL NUMBER: 

Calibration 
Standard 
(Lot No.) 

PIO 

Remarks 
and 

Comments 
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1.0 PURPOSE 

This procedure describes methods and equipment commonly used for collecting environmental samples 
of surface water and aquatic sediment for either onsite examination and chemical testing, or for 
subsequent laboratory analysis. 

2.0 SCOPE 

The information presented in this guideline is generally applicable to all environmental sampling of surface 
waters (Section 5.3) and aquatic sediments (Section 5.5), except where the analyte(s) may interact with 
the sampling equipment. The collection of concentrated sludges or hazardous waste samples from 
disposal or process lagoons often requires methods, precautions and equipment different from those 
described herein. 

3.0 GLOSSARY 

Environmental Sample - a sample containing (or suspected to contain) low-level concentrations of 
contaminants, which does not require special handling or transport considerations as detailed in SOP SA· 
6.1. 

Hazardous Waste Sample - a sample containing (or suspected to contain) higher concentrations of 
contaminants thus requiring special handling and/or transport considerations per SOP SA-6.1. 

4.0 RESPONSIBILITIES 

Project Manager • The Project Manager has the overall responsibility for seeing that all surface water and 
sediment sampling activities are properly conducted by appropriately trained personnel. 

Field Operations Leader - The Field Operations Leader (FOL) is responsible for the supervision of onsite 
water quality anaiyses, ensuring proper sample collection, handling, and the completion and accuracy of 
all field documentation, and making sure that custody of all samples obtained is maintained according to 
proper procedures. 

5.0 PROCEDURES 

5.1 Introduction 

Collecting a representative sample from surface · water or sediments is difficult because of water 
movement, stratification, or patchiness. To collect representative samples, one must standardize 
sampling bias related to site selection, sampling frequency, sample collection, sampling devices, and 
sample handling, preservation, and identification. 

Representativeness is a qualitative description of the degree to which an individual sample accurately 
reflects population characteristics or parameter variations at a sampling point. It is therefore an important 
characteristic not 9nly of assessment and quantification of environmental threats posed by the site, but · 
also for providing information for engineering design and construction. Proper sample location selection 
and proper sample collection methods are important to ensure that a truly representative sample has been 
taken. Regardless of quality control applied during laboratory analyses and subsequent scrutiny of 
a'nalytical data packages, reported data are no better than the confidence that can be placed in the 
representativeness of the samples. 

019611/P Tetra Tech NUS, Inc. 
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Many factors must be considered in developing a sampling program for surface water or sediments 
including study objectives, accessibility, site topography, physical characteristics of the water body (such 
as flow and mixing), point and diffuse sources of contamination, and personnel and equipment available to 
conduct the study. For waterborne constituents, dispersion depends on the vertical and lateral mixing 
within the body of water. For sediments, dispersion depends on bottom current or flow characteristics, 
sediment characteristics (density, size) and geochemical properties (which affect adsorption/desorption). 
The hydrogeologist developing the sampling plan must therefore know not only the mixing characteristics 
of streams and lakes, but also must understand the role of fluvial-sediment transport, deposition, and 
chemical sorption. 

5.2.1 Sampling Program Objectives 

The objective of surface water sampling is to determine the surface water quality entering, leaving or 
remaining within the site. The scope of the sampling program must consider the sources and potential 
pathways for transport of contamination to or within a surface water body. Sources may include point 
sources (leaky tanks, outfalls, etc.) or nonpoint sources (e.g., spills). The major pathways for surface 
water contamination (not including airborne deposition) are overland runoff, leachate influx to the 
waterbody, direct waste disposal (solid or liquid) into the water body; and groundwater flow influx from 
upgradient. The relative importance of these pathways, and therefore the design of the sampling 
program, is controlled by the physiographic and hydrologic features of the site, the drainage basin(s) 
which encompass the site, and the history of site activities, 

Physiographic and hydrologic features to be considered include slopes and runoff direction, areas of 
temporary flooding or pooling, tidal effects, artificial surface runoff controls such as berms or drainage 
ditches (and when they were constructed relative to site operation), and locations of springs, seeps, 
marshes, etc. In addition, the obvious considerations such as the location of man-made discharge points 
to the nearest stream (intermittent or flowing), pond, lake, estuary, etc., shall be considered. 

A more subtle consideration in designing the sampling program is the potential for dispersion of dissolved 
or sediment-associated contaminants away from the source. The dispersion could lead to a more 
homogeneous distribution of contamination at low or possibly non-detectable concentrations. Such 
dispersion does not, however, always readily occur. For example, obtaining a representative sample of 
contamination from a main stream immediately below an outfall or a tributary is difficult because the inflow 
frequently follows a stream bank with little lateral mixing for some distance. Sampling alternatives to 
overcome this situation are: (1) move the site far enough downstream to allow for adequate mixing, or 
(2) collect integrated samples in a cross section. Also, nonhomogeneous distribution is a particular 
problem with regard to sediment-associated contaminants, which may accumulate in low-energy 
environments (coves, river bends, deep spots, or even behind boulders) near or distant from the source 
while higher-energy areas (main stream channels) near the source may show no contaminant 
accumulation. · 

The distribution of particulates within a sample itself is an important consideration. Many organic 
compounds are only slightly water soluble and tend to adsorb onto particulate matter. Nitrogen, 
phosphorus, and the heavy metals may also be transported by particulates. Samples must be collected 
with a representative amount of suspended material; transfer from the sampling device shall include 
transferring a proportionate amount of the suspended material. 

5.2.2 Location of Sampling Stations 

Accessibility is the primary factor affecting sampling costs. The desirability and utility of a sample for 
analysis and consideration of site conditions must be balanced against the costs of collection as controlled 
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by accessibility. Bridges or piers are the first choice for locating a sampling station on a stream, because 
bridges provide ready access and also permit the sampling technician to sample any point across the 
stream. A boat or pontoon (with an associated increase in cost) may be needed to sample locations on 
lakes and reservoirs, as well as those on larger rivers. Frequently, however, a boat will take longer to 
cross a water body and will hinder manipulation of the sampling equipment. Wading for samples is not 
recommended unless it is known that contaminant levels are low so that skin contact will not produce 
adverse health effects. This provides a built in margin of safety in the event that wading boots or ·other 
protective equipment should fail to function properly. If it is necessary to wade into the water body to · 
obtain a sample, the sampler shall be careful to minimize disturbance of bottom sediments and must enter 
the water body downstream of the sampling location. If necessary, the sampling technician shall wait for 
the sediments to settle before taking a sample. 

Sampling in marshes or tidal areas may require the use of an all-terrain vehicle (ATV). The same 
precautions mentioned above with regard to sediment disturbance apply. 

Under ideal and uniform contaminant dispersion conditions in a flowing stream, the same concentrations 
of each would occur at all points along the cross section. This situation is most likely downstream of 
areas of high turbulence. Careful site selection is needed in order to ensure, as nearly as possible, that 
samples are taken where uniform flow or deposition and good mixing conditions exist. 

The availability of streamflow and sediment discharge records can be an .important consideration in 
choosing sampling sites in streams. Streamflow data in association with contaminant concentration data 
are essential for estimating the total contaminant loads carried by the stream. If a gaging station is not 
conveniently located on a selected stream, the project hydrogeologist shall explore the possibility of 
obtaining streamflow data by direct or indirect methods. 

5.2.3 Frequency of Sampling 

. The sampling frequency and the objectives of the sampling event will be defined by the project plan 
documents. For single-event site or area characterization sampling, both bottom material and overlying 
water samples shall be collected at the specified sampling stations. If valid data are available on the 
distribution of the contaminant between the solid and aqueous phases, it may be appropriate to sample 
only one phase, although this is not often recommended. If samples are collected primarily for monitoring 
purposes (i.e., consisting of repetitive, continuing measurements to define variations and·trends at a given 
location), water samples shall be collected at a pre-established and constant interval as specified in the 
project plans (often monthly or quarterly, and during droughts and floods). Samples of bottom material 
shall be collected from fresh deposits at least yearly, and preferably seasonally, during both spring and 
fall. 

The variability in available water-quality data shall be evaluated before determining the number and 
collection frequency of samples required to maintain an effective monitoring program. 

Surface Water Sample Collection · 

5.3.1 "vers, Outfalls and Drainage Features (Ditches, Culvert 

Samples from differen s or cross~sectional locations in the waterco ken during the same 
sampling epis , all be composited. However, samples collected along the lengt watercourse . 
or · ent ti in es may reflect differing inputs or dilutions and therefore shall not be c~~:it, 
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lly, the number and type of samples to be taken depend on the river's width, depth arge and 
on the s ded sediment the stream or river transports. The greater the num individual points 
that are sample , ore likely that the composite sample will truly repre e overall characteristics 
of the water. 

For larger stream east one vertical composite shall be taken with o mple each from just below 
the surfa mid-depth, and just above the bottom. The measurement o pH, temperature, 
c 1vity, etc., shall be made on each aliquot of the vertical composite and on the com · itself. For 
rivers, several vertical composites shall be collected, as directed in the project plan documents. 

Lakes, Ponds and Reservoirs 

onds, and reservoirs have a much greater tendency to stratify than rivers and streams. 
k of mixing requires that more samples be obtained. 

ter sampling sites on a lake, pond, or impoundment will vary with the size shape of 
and small lakes, a single vertical composite at the deepest point be sufficient. 

Similarly, the measure nt of DO, pH, temperature, etc., is to be conducted on each · uot of the vertical 
composite and on the co osite itself. In naturally-formed ponds, the deepe oint may have to be 
determined empirically; in im ndments, the deepest point is usually near th m. 

In lakes and larger reservoirs, save vertical composites shall be posited to form a single sample. 
These verticals are often taken along ansect or grid. In so "Cases, it may be of interest to form 
separate composites of epilimnetic and h limhetic zones n a stratified lake, the epilimnion is the 
thermocline which is exposed to the atmosphe The h imnion is the lower, "confined" layer which is 
only mixed with the epilimnion and vented to the sphere during seasonal "overturn" (when density 
stratification disappears). These two zones may s every different concentrations of contaminants if 
input is only to one zone, if the contaminants volatile d therefore vented from the epilimnion but not 
the hypolimnion), or if the epilimnion onl · involved in sho rm flushing (i.e., inflow from or outflow to 
shallow streams). Normally, howeve composite consists of s ral verticals with samples collected at 
various depths. 

pe and with bays and coves that are prote from the wind, separate 
composite samples be needed to adequately represent water quality sin it is likely that only poor 
mixing will occur 1milarly; additional samples are recommended where discharg tributaries, land use 
characteristi , and other such factors are suspected of influencing water quality. 

Man ke measurements are now made in-situ using sensors and automatic readout recording 
ices. Single and multi-parameter instruments are available for measuring temperature, d , pH, 

oxidation-reduction potential (OAP), specific conductance, dissolved oxygen, some cations and a 
and light penetration. 
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Mixed Estuary - characterized by the absence of a vertical halocline (gradual or no marked increase · 
alinity in the water column) and a gradual increase in salinity seaward. Typically this type of est ry 

i hallow and is found in major freshwater sheetflow areas. Being well mixed, the sampling loc ons 
are ot critical in this type of estuary. 

• d e Estua - characterized by a sharp vertical increase in salinity and stratified reshwater 
flow alo the surface. In these estuaries, the vertical mixing forces cannot overrid the density 
differential etween fresh and saline waters. In effect, a salt wedge tapering nland moves 
horizontally, ck and forth, with the tidal phase. If contamination is being introduce into the estuary 
from upstream, water sampling from the salt wedge may miss it entirely. 

• Oceanic Estuary - haracterized by salinities approaching full-strength ocea · waters. Seasonally, 
freshwater inflow is all with the preponderance of the fresh-saline water ixing occurring near, or 
at, the shore line. 

Sampling in estuarine areas is normally based upon the tidal phas , with samples collected on 
successive slack tides (i.e., w n the tide turns). Estuarine samplin programs shall include vertical 
salinity measurements at 1- to 5- t increments, coupled with vertical issolved oxygen and temperature 
profiles. 

5.3.4 Surface Water Sampling 

The selection of sampling equipment depen 
most frequently used samplers are: 

ditions and sample type to be acquired. The 

• Open tube. 
• Dip sampler. 
• Weighted bottle. 
• Hand pump. 
• Kemmerer. 
• Depth-Integrating Sampler. 

The dip sampler and the weighted bott sampler are used mos ften, and detailed discussions for these 
devices only {and the Kemmerer sa er) are addressed subsequ 

1. Disposability and/or eas~ econtamination. 
2. Inexpensive cost (if th em is to be disposed). 
3. Ease of operation. 
4. Nonreactive/nonco aminating properties - Teflon-coated, 

chambers are pr erred {in that order). 

As specified .abo , each sample {grab or each aliquot collected for compositing) sH 
but not limited : 

• Specif conductance. 
• Tern erature. 
• p 
• ssolved oxygen (optional). 

mple measurements shall be conducted as soon as the sample is acquired. Measurement techni es 
described in SOP SA-1.1 shall be followed. All pertinent data and results shall be recorded in a fi 
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otebook or on sample logsheets {see Attachment A). These analyses will provide information on wa 
· ing/stratification and potential contamination. 

Water is en sampled by filling a container either attached to a pole or held directly, from . st beneath 
the surface f the water (a dip or grab sample). Constituents measured in grab sa les are only 
indicative of c ditions near the· surface of the water and may not be a true represent ion of the total 
concentration tH is distributed throughout the water column and in the cross s ion. Therefore, 
whenever possibl it is recommended . to augment dip samples with samples at· represent both 
dissolved and suspe ed constituents and both vertical and horizontal distributions. 

A grab sample can also be ta n using a weighted holder that allows a bo to be lowered to any desired 
depth, opened for filling, close and returned to the surface. This allo s discrete sampling with depth. 
Several of these samples can be ombined to provide a vertical com site. Alternatively, an open bottle 
can be lowered to the bottom and r · ed to the surface at a uniform te so that the bottle collects sample 
throughout the total depth and is jus illed on reaching the surf . The resulting sample using either 
method will roughly approach what is kn n as a depth-integrate sample. 

A closed weighted bottle sampler consists 
device, and lines to open the stopper and lo 
device is: 

• Gently lower the sampler to the desired depth s s not to remove the stopper prematurely {watch for 
bubbles). 

• Pull out the stopper with a sharp jerk of th 

• Allow the bottle to fill completely, as e · enced by the abse 

• 

• Decontaminate the outside of e bottle. This bottle can be used a the sample container as long as 
the bottle is an approved co ainer type. 

Kemmerer 

If samples are desire ta specific depth, and the parameters to be measured not require a Teflon 
coated sampler, a ndard Kemmerer sampler may be used. The Kemmerer mpler is a brass, 
stainless-steel or lie cylinder, with rubber stoppers that leave the ends open while ing lowered in a 
vertical position us allowing free passage of water through the cylinder). A "messen ' is sent down 
the line when t sampler is at the designated depth, to cause the stoppers to close the c der, which is 
then raised. ater is removed through a valve to fill sample bottles. 

5.3.5 Surface Water Sampling Techniques 

Mos samples taken during site investigations are grab samples. Typically, surface water samp g 
in Ives immersing the sample container in the body of water; however, the following suggestions a 

ade to help ensure that the samples obtained are representative of site conditions: 
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• e most representative samples are obtained from mid-channel at a 0.6 foot stream depth in a w -
stream. 

• the containers used to obtain the samples are previously laboratory aned, it is. 
suggested th the sample container be rinsed at least once with the water to be sa ed before the 
sample is taken. is is not applicable when sample containers are provided "pre- served." 

• For sampling moving w r, it is suggested that the farthest downstream s le be obtained first, and 
that subsequent samples B aken as one works upstream. In general, rk from zones suspected of 
low contamination to zones o · h contamination. 

• To sample a pond or other standin 
series of samples taken from each grid 
selected at random . 

• 

A 

• When obtaining samples in 40 ml s m vials for volatile o nics analysis, it is important to exclude 
any air space in the top of the b e and to be sure that the T n liner of the septum faces in after 
the vial is filled and capped. T vial can be turned upside down to eek for air bubbles. 

• ace, unless sampling specifically for a known co 'tuent which is immiscible 
and on top of the w r. Instead, the sample container should be inverted, lo ed to the approximate 
depth, and hel about a 45-degree angle with the mouth of th13 bottle faci upstream. When 
sample con · ers are provided "pre-preserved," use a dedicated, clean, un-pr rved bottle for 
samplin d transfer to an appropriately-preserved container. 

Onsite Water Quality Testing 

nsite water quality testing shall be conducted as described in SOP SA-1.1. 

5.5 Sediment Sampling 

5.5.1 General 

·Sediment samples are usually collected at the same verticals at which water samples were collected. If 
only one sediment sample is to be collected, the sampling location shall be approximately at the center of 
the water body. 

Generally, the coarser grained sediments are deposited near the headwaters of the reservoir. Bed 
sediments near the center of a water body will be composed of fine-grained materials which may, because 
of their lower porosity and greater surface area available for adsorption, contain greater concentrations of 
contaminants. The shape, flow pattern, bathometry (i.e., depth distribution), and water circulation patterns 
must all be considered when selecting sediment sampling sites. In streams, areas likely to have sediment 
ac.cumulation {e,g., bends, behind islands or boulders, quiet shallow areas or very deep, low-velocity 
areas) shall be sampled while areas likely to show net erosion (i.e., high-velocity, turbulent areas) and 
suspension of fine solid materials, shall be avoided. 

Chemical constituents associated with bottom material may reflect an integration of chemical and 
biological processes. Bottom samples reflect the historical input to streams, lakes, and estuaries with 
respect to time, application of chemicals, and land use. Bottom sediments (especially fine-grained 
material) may act as a sink or reservoir for adsorbed heavy metals and organic contaminants (even if 
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water column concentrations are below detection limits). Therefore, it is important to minimize the loss of 
low-density "fines" during any sampling process. 

All relevant information pertaining to sedimen·t sampling shall be documented as applicably described in 
SOP SA-6.3 and Attachment B. 

5.5.2 Sampling Equipment and Techniques 

A bottom-material sample may consist of a single scoop or core, or may be a composite of several 
individual samples in the cross section. Sediment samples may be obtained using onshore or offshore 
techniques. 

The following health and safety provisions apply when working on/over/near water. 

Size of Work Team: 

1) Never less than 2 persons [who are wearing USCG approved Personal Flotation Devices (PFDs)] 

2) A minimum of 3 persons if an)! of the following conditions are anticipated or observed: 

• Depth is greater than 3 feet 
• Involves a waterway that is turbulent Ql swift 
• The underwater walking surface (e.g., stream/river bed) is suspected or observed to involve 

conditions that increase the potential for a worker to fall into the water. Examples would 
include large/uneven rocks or boulders, dense mud or sediment that could entrap worker's 
feet, etc.) 

• Waterway is tidal, and conditions such as those listed above could change 

The third person in the above condition must be equipped and prepared to render emergency support 
[e.g., lifeline, tethered PFD (life saver), skiff, means to contact external emergency response support, etc.] 

The following samplers may be used to collect bottom materials: 

• Scoop sampler. 
• Dredge samplers. 

Each type of sampler is discussed subsequently. 

Scoop Sampler 

A scoop sampler consists of a pole to which a jar or scoop is attached. The pole may be made of 
bamboo, wood, PVC, or aluminum and be either telescoping or of fixed length. The scoop or jar at the 
end of the pole is usually attached using a clamp. 

If the water body can be sampled from the shore or if it can be waded, the easiest and best way to collect 
a sediment sample is to use a scoop sampler. This reduces the potential for cross-contamination. This 
method is accomplished by reaching over or wading into the water body and, while facing upstream (into 
the current), scooping the sampler along the bottom in an upstream direction. It is very difficult not to 
disturb fine-grained materials of the sediment-water interface when using this method. · 
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Dredges are generally used to sample sediments which cannot easily be obtained using coring devices 
(i.e., coarse-grained or partially-cemented materials) or when large quantities of sample are required, 
Dredges generally consist of a clam shell arrangement of two buckets. The buckets may either close 
upon impact or be activated by use. of a "messenger". Some dredges are heavy and may require use of a 
winch and crane assembly for sample retrieval. There are three major types of dredges: Peterson, 
Eckman and Ponar dredges. 

The Peterson dredge is used when the bottom is rocky, in very deep water, or when the flow velocity is 
high. The Peterson dredge shall be lowered very slowly as it approaches bottom, because it can force out 
and miss lighter materials if allowed to drop freely. 

The Eckman dredge has only limited usefulness. It performs well where bottom material is unusually soft, 
as when covered with organic sludge or light mud. It is unsuitable, however, for sandy, rocky, and hard 
bottoms and is too light for use in streams with high flow velocities. 

The Ponar dredge is a Peterson dredge modified by the addition of side plates and a screen on the top of 
the sample compartment. The.screen over the sample compartment permits water to pass through the 
sampleras it descends thus reducing the "shock wave". The Ponar dredge is easily operated by one 
person in the same fashion as the Peterson dredge. The Ponar dredge is one of the most effective 
samplers for general use on all types of substrates. 

6.0 REFERENCES 
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a stream 
a Spring 
[]Pond 
a lake 
0 Other: 
0 QA Sample Type: . 

SURFACE WATER SAMPLE LOG SHEET 

Sample ID No.: 

Sample Location: ·-----.-
Sampled By: 
c.o.c: No.: 

: •. ,.,,,,.$ii .•. ~ Slgnatw-e(s): 
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[ it] TetraTechNUS, Inc. 

Project Site Name: 
Project No:: 

0 Surface Soil 
0 Subsurface Soil 
0 Sediment 
0 Other: 
(] QA Sample Type: 

TI me: 
Method: 
Monitor Readino (ppm): 

~ 

Date: 

!Method: 

fM<initor Readings 

(Range"' ppn): 

MS/MSD Dupllcalll tD No.: 

.. 

SOIL & SEDIMENT SAMPLE LOG SHEET 

Color 

Color 

Page of 

Sample ID No.: 
Sample Location: ------
Sampled By: 
C.O.C.No.: 

Type of Sample:· 
(] Low Concentration 
D High 9oncantration 

DeMrlptlon (Sand, Silt, Clay, MO!slure, oto,) 

Deacrlptlon lS•nd, Silt, Clay, MolllhlN, e!D.) 

Contalnw RAnuiromente 01!Mr. 
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Decontamination is the process of removing and/or neutralizing site contaminants that have contacted 
and/or accumulated on equipment. The objective/purpose of this SOP is intended to protect site 
personnel, general public, and the sample integrity through the prevention of cross contamination onto 
unaffected persons or areas. It is further intended through this procedure to provide guidelines regarding 
the appropriate procedures to be followed when decontaminating drilling equipment, monitoring Well 
materials, chemical sampling equipment and field analytical equipment. 

2.0 SCOPE 

This procedure applies to all equipment including drilling equipment, heavy equipment, monitoring well 
materials, as well as chemical sampling and field analytical equipment decontamination that may be used 
to provide access/acquire environmental samples. Where technologically and economically feasible, 
single use sealed disposable equipment will be employed to minimize the potential for cross 
contamination. This procedure also provjdes general reference information on the control of 
contaminated materials. 

3.0 GLOSSARY 

Acid - For decontamination of equipment when sampling for trace levels of inorganics, a 10% solution of 
nitric acid in deionized water should be used. Due to the leaching ability of nitric acid, it should not be 
used on stainless steel. 

Alconox/Liquinox - A brand of phosphate-free laboratory-grade detergent. 

Decontamination Solution - Is a solution selected/identified within the Health and Safety Plan or Project
Specific Quality Assurance Plan. The solution is selected and employed. as directed by the project 
chemist/health and safety professional. · 

Deionized Water (DI) - Deionized water is tap water that has been treated by passing through a standard 
deionizing resin column. This water may also pass through additional filtering media to attain various 
levels of analyte-free status. The DI water should meet CAP and NCCLS specifications for reagent grade, 
Type I water. 

Potable Water - Tap water used from any municipal water treatment system. Use of an untreated potable 
water supply is not an acceptable substitute for tap water. 

Pressure Washing - Employs high pressure pumps and nozzle configuration to create a high press'ure 
spray of potable water. High pressure spray is employed to remove solids. · 

Solvent - The solvent of choice is pesticide-grade lsopropanol. · Use of other solvents (methanol, acetone,. 
pesticide-grade hexane, or petroleum ether) may be required for particular projects or for a particular 
purpose (e.g. for the removal of concentrated waste) and must be justified in the project planning 
documents. As an example, it may be necessary to use hexane when analyzing for trace levels of 
pesticides, PCBs, or fuels. In addition, because many of these solvents are not miscible in water, the 
equipment should be air dried prior to use. Solvents should not be used on PVC equipment or well 
construction materials. 

Steam Pressure Washing - This method employs a high pressure spray of heated potable water. This 
method through the application of heat provides for the removal of various organic/inorganic compounds. 
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4.0 RESPONSIBILITIES 

Project Manager - Responsible for ensuring that all field activities are conducted in accordance with 
approved project plan(s) requirements. 

Field Operations Leader (FOL) - Responsible for the onsite verification that all field activities are 
performed in compliance with approved Standards Operating Procedures or as otherwise dictated by the 
approved project plan(s). 

Site Health and Safety Officer (SHSOl · - The SHSO exercises shared responsibility with the FOL 
concerning decontamination effectiveness. All equipment arriving on-site (as part of the equipment 
inspection), leaving the site, moving between locations are required to go through a decontamination 
evaluation. This is accomplished through visual examination and/or instrument screening to determine 
the effectiveness of the decontamination process. Failure to meet these objectives are sufficient to 
restrict equipment from entering the site/exiting the site/ or moving to a new location on the site until the 
objectives are successfully completed. 

5.0 PROCEDURES 

The process of decontamination is accomplished through the removal of contaminants, neutralization of 
contaminants, or the isolation of contaminants. In order to accomplish this activity a level of preparation is 
required. This includes site preparation, equipment selection, and evaluation of the process. Site 
contaminant types, concentrations, media types, are primary drivers in the selection of the types of 
decontamination as well as where it will be conducted. For purposes of this SOP discussion will be 
provided concerning general environmental investigation procedures. 

The decontamination processes are typically employed at: 

• Temporary Decontamination Pads/Facilities 
• Sample Locations · 
• Centralized Decontamination Pad/Facilities 
• Combination of some or all of the above 

The following discussion represents recommended site preparation in support of the decontamination 
process. 

5.1 Decontamination Design/Constructions Considerations 

5.1.1 Temporary Decontamination Pads 

Temporary decontamination pads are constructed at satellite locations in support of temporary work sites. 
These structures are generally constructed to support the decontaminat,ion of heavy equipment such as 
drill rigs and earth moving equipment but can be employed for smaller articles. 

The purpose of the decontamination pad is to contain wash waters and potentially· contaminated soils 
generated during decontamination procedures. Therefore, construction of these pads should take into 
account the following considerations 
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• Site Location - The site selected should be within a reasonable distance from the work site but should 
avoid: 

PedestrianNehicle thoroughfares 
Areas where control/custody cannot be maintained 
Areas where a potential releases may be compounded through access to storm water transport 
systems, _streams or other potentially sensitive areas. 
Areas potentially contaminated. 

• ·Pad - The pad should be constructed to provide the following characteristics 

019611/P 

Size - The size of the pad should be sufficient to accept the equipment to be decontaminated as 
well as permitting free movement around the equipment by the personnel conducting the 
decontamination. 

Slope - An adequate slope will be constructed to permit the collection of the water and potentially 
contaminated soils within a trough or sump constructed at one end. The collection point for wash 
waters should be of adequate distance that the decontamination workers do not have to walk 
through the wash waters while completing their tasks. 

Sidewalls - The sidewalls should be a minimum of 6-inches in height to provide adequate 
containment for wash waters and soils. If splash represents a potential problem, splash guards 
should be constructed to control overspray. Sidewalls maybe constructed of wood, inflatables, 
sand bags, etc. to permit containment. 

Liner - Depending on the types of equipment and the decontamination method the liner should be 
of sufficient. thickness to provide a puncture resistant barrier between the decontamination 
operation and the unprotected environment. Care should be taken to examine the surface area 
prior to placing the liner to remove sharp articles (sticks, stones, debris) .that could puncture the 
liner. Liners are intended to form· an impermeable barrier. The thickness may vary from a 
minimum recommended thickness of 10 mil to 30 mil. Achieving the desired thickness maybe 
achieved through layering lighter constructed materials. It should be noted that various materials 
{rubber, polyethylene sheeting) become slippery when wet. To minimize this potential hazard 
associated with a sloped liner a light coating of sand maybe applied to provide traction as 
necessary. 

Wash/drying Racks - Auger flights, drill/drive rods require racks positioned off of the ground to 
permit these articles to be washed, drained, and dried while secured from falling during this 
process. A minimum ground clearance of 2-feet is recommended. 

Maintenance - The work area should be periodically cleared of standing water, soils, and debris. 
This action will aid in eliminating slip, trip, and fall hazards. In addition, these articles will reduce 
potential backsplash and cross contamination. Hoses should be gathered when not in use to 
eliminate potential tripping hazards. 

Decontamination Activities at Drill Rigs/DPT Units 
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revent splash and 
ted for temporary pads to 

When sampling at remote locations sampling devices such as trowels, pumps/tubing should be evacuated 
of potentially contaminated media to the extent possible. This equipment should be wrapped in plastic for 
transport to the temporary/centralized decontamination location for final cleaning and disposition. 

5.2 Equipment Decontami'nation Procedures 

The following represents procedures to be employed for the decontamination of equipment that may have 
contacted and/or accumulated contamination through site investigation activities. 

1) 

2) 

3) 

4) 

5) 

Monitoring Well Sampling Equipment 

6) Repeat ite ~ usin9 deionized water through the hose to flush out the t 
residue applicable . 

ain residual deionized water to the extent possible, allow components to air dry. 

Wrap pump in aluminum foil or a clear clean plastic bag for storage. 

5.2.1.2 Electronic Water Level lndicators/SoundersfTapes 

During water level measurements, rinsing with the extracted tape and probe with deionized water and 
wiping the surface of the extracted tape is acceptable. However, periodic full decontamination should be 
conducted as indicated below. 

- The solvent should be employed when samples contain oil, grease, PAHs, PCBs, and other hard to 
remove materials. If these are not of primary concern, the solvent step may be omitted. In addition, do 
not rinse PE, PVC, and associated tubing with solvents. 
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Nair. ta .• •1 • .._. Gi, grease, free product, other hard to remove materials are encountered 
Pftllllll and ellpOsed.,.. should be washed in hot soapy water. 

.,5.,2.1.3 Miecellaneous Equipment 

Miscellaneous equipment including analytical equipment (water quality testing equipment) should be 
cleaned per manufacturer's instructions. This generally includes wiping down the sensor housing and 
rinsing with tap and deionized water .. 

Coolers/Shipping Containers employed to ship samples are received from the lab in a variety of conditions 
from marginal to extremely poor. Coolers should be evaluated prior to use for 

• Structural integrity - Coolers missing handles or having breaks within the outer housing should be 
removed and not used. Notify the laboratory that the risk of shipping samples will not be attempted 
and request a replacement unit. 

• Cleanliness - As per protocol only. volatile organic samples are accompanied by a trip blank. If a 
cooler's cleanliness is in question (visibly dirty/stained) or associated with noticeable odors it should 
be decontaminated prior to use. 

1) Wash with soap and water 
2) Rinse with tap water 
3) Dry 

If these measures fail to clean the cooler to an acceptable level, remove the unit from use as a shipping 
container and notify the laboratory to provide a replacement unit. 

·Down-Hole Drilling Equipment 

This includes ortion of the drill rig that is over the borehole including auger flights ems, rods, 
and associated toolin would extend over the borehole. This procedure · e employed prior to 
initiating the drilling/sampling a• . .-i>W.LY. 

1) 
2) 

5.2.3 SoiVSediment Sampling Equipment 

This consists of soil sampling equipment including but not limited to hand augers, stainless steel 
trowels/spoons, bowls, dredges, scoops, split spoons, Macro Core samplers, etc. 
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2) Through a .combination of scrubbing using soap and water and/or steam cleaning remove visible 
dirt/soils. 

3) Rinse with tap water. 

4) Rinse equipment with pesticide grade isopropanol 

5) Rinse with deionized water 

6) To the extent possible allow components to air dry. 

7) If the device is to be used immediately, screen with a PID/FID to insure all solvents (if they were 
used) and trace contaminants have been adequately removed. 

8) Once these devices have been dried wrap in aluminum foil for storage until it is time to be used. 

5.3 Contact Waste/Materials 

During the course of field investigations disposable/single use equipment becomes contaminated. These 
items include tubing, trowels, PPE (gloves, overboots, splash suits, etc.) broken sample containers. 

With the exception of the broken glass, single use articles should be cleaned (washed and rinsed) of 
visible materials and disposed of as normal refuse. The exception to this rule is that extremely soiled 
materials that cannot ·be cleaned should be containerized for disposal in accordance with applicable 
federal state and local regulations. 

5.3.1 Decontamination Solutions 

All waste decontamination solutions and rinses must be assumed to contain the hazardous chemicals 
associated with the site unless there are analytical or other data to the contrary. The waste solution 
volumes could vary from a few gallons to several hundred gallons in cases where large equipment 
required cleaning. · 

Containerized. waste rinse solutions are best stored in 55-gallon drums (or equivalent containers) that can 
be sealed until ultimate disposal at an approved facility. These containers must be appropriately labeled. 

5.4 Decontamination Evaluation 

Determining the effectiveness of the decontamination process will be accomplished in the following 
manner 

• Visual Evaluation - A visual evaluation will be conducted to insure the removal of particulate matter. 
This will be done to insure that the washing/rinsing process is working as intended. 

• Instrument Screening - A PIO and/or an FID should be used to evaluate the presence of the 
contaminants or solvents used in the cleaning process. The air intake of the instrument should be 
passed over the article to be evaluated. A positive detection requires a repeat the decontamination 
process. It should be noted that the instrument scan is only viable if the contaminants are detectable 
within the instruments capabilities. 
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- Evaluate the decontamination procedure representing different equipment applications (pumps 
versus drilling equipment) and different decontamination applications. 

- Single use disposable equipment - The number of samples should represent different types of 
equipment as well as different Lot Numbers of single use articles. 

The collection and the frequency of collection of rinsate samples are as follows: 

• Per decontamination method 
• Per disposable article/Batch number of disposable articles 

It is recommended that an initial rinsate sample be collected early in the project to ensure that the 
decontamination process is functioning properly and in an effort to avoid using a contaminated batch of 
single use articles. It is recommended that a follow up sample be collected during the execution of the 
project to insure those conditions do not change. Lastly, rinsate samples collection may be driven· by 
types of and/or contaminant levels. Hard to remove contaminants, oils/greases, some PAHs/PCBs, etc. 
may also support the collection of additional rinsates due to the obvious challenges to the decontamination 
process. This is a field consideration to be determined by the FOL 
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The purpose of this Standard Operating Procedure (SOP) is to identify and designate the field data record 
forms, logs and reports generally initiated and maintained for documenting Tetra Tech NUS field activities. 

2.0 SCOPE 

Documents presented within this procedure (or equivalents) shall be used for all Tetra Tech NUS field . 
activities, as applicable. Other or additional documents may be required by specific client contracts or 
project planning documents. 

3.0 GLOSSARY 

None 

4.0 RESPONSIBILITIES 

Project Manager (PM> - The Project Manager is responsible for obtaining hardbound, controlled· 
distribution logbooks (from the appropriate source), as needed. In addition, the Project Manager is 
responsible for placing all field documentation used in site activities (i.e., records, field reports, sample 
data sheets, field notebooks, and the site logbook) in the project's central file upon the completion of field 
work. 

Field Operations Leader (FOL) - The Field Operations Leader is responsible for ensuring that the site 
logbook, notebooks, and all appropriate and current forms and field reports illustrated in this guideline 
(and any additional forms required by the contract) are correctly used, accurately filled out, and completed 
in the required time-frame. 

5.0 PROCEDURES 

5.1 Site Logbook 

5.1.1 General 

The site logbook is a hard-bound, paginated, controlled-distribution record book in which all major onsite 
activities are documented. At a minimum, the following activities/events shall be recorded or referenced 
(daily) in the site logbook: 

• All field personnel present 
• Arrival/departure of site visitors 
• Time and date of H&S training 
• Arrival/departure of equipment 
• Time and date of equipment calibration 
• Start and/or completion of borehole, trench, monitoring well installation, etc. 
• Daily onsite activities performed each day · 
• Sample pickup information 
• Health and Safety issues (level of protection observed, etc.) 
• Weather conditions 

A site logbook shall be maintained for each project. The site logbook shall be initiated at the start of.the 
first onsite activity (e.g., site visit or initial reconnaissance survey). Entries are to be made for every day 
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that onsite activities take place which involve Tetra Tech NUS or subcontractor personnel. Upon 
completion of the fieldwork, the site logbook must become part of the project's central file. 

The following information must be recorded on the cover of each site logbook: 

• Project name 
• Tetra Tech NUS project number 
• Sequential book number 
• Start date 
• End date 

Information recorded daily in the site logbook need not be duplicated in other field notebooks (see Section 
5.2), but must summarize the contents of these other notebooks and refer to· specific page locations in 
these notebooks for detailed information (where applicable). An example of a typical site logbook entry is 
shown in Attachment A. 

If measurements are made at any location, the measurements and equipment used must either be 
recorded in the site logbook or reference must be made to the field notebook in which the measurements 
are recorded (see Attachment A). 

All logbook, notebook, and log sheet entries shall be made in indelible ink (black pen is preferred). No 
erasures are permitted. If an incorrect entry is made, the entry shall be crossed out with a single strike 
mark, and initialed and dated. At the completion of entries by any individual, the logbook pages used must 
be signed and dated. The site logbook must also be signed by the Field Operations Leader at the end of 
each day. · 

5.1.2 Photographs 

When movies, slides, or photographs are taken of a site or any monitoring location, they must be 
numbered sequentially to correspond to logbook/notebook entries. The name of the photographer, date, 
time, site location, site description, and weather conditions must be entered in the logbook/notebook as 
the photographs are taken. A series entry may be used for rapid-sequence photographs. The 
photographer is not required to record the aperture settings and shutter speeds for photographs taken 
within the normal automatic exposure range. However, special lenses, films, filters, and other image
enhancement techniques must be noted in the logbook/notebook. If possible, such techniques shall be 
avoided, since they can adversely affect the accuracy of photographs. Chain-of-custody procedures 
depend upon the subject matter, typ'e of camera (digital or film), and the processing it requires. Film used 
for aerial photography, confidential information, or criminal . investigation require chain-of-custody 
procedures. Once processed, the slides of photographic prints shall be consecutively numbered and 
labeled according to the logbook/notebook descriptions. The site photographs and associated negatives 
and/or digitally saved images to compact disks must be docketed into the project's central file. 

5.2 Field Notebooks 

Key field team personnel may maintain a separate dedicated field notebook to document the pertinent 
field activities conducted directly under their supervision. For example, on large projects with multiple 
investigative sites and varying operating conditions, the Health and Safety Officer may elect to maintain a 
separate field notebook. Where several drill rigs are in operation simultaneously, each site geologist 
assigned to oversee a rig must maintain a field notebook. 
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All Tetra Tech NUS field forms (see list in Section 6.0 of this SOP) can be found on the company's 
intranet site (http://intranet.ttnus.com) under Field Log Sheets. Forms may be altered or revised for 
project-specific needs contingent upon client approval. Care must be taken to ensure that all essential 
information can be documented. Guidelines for completing these forms can be found in the related 
sampling SOP. 

5.3.1 Sample Collection, Labeling, Shipment, Request for Analysis, and Field Test Results 

5.3~1.1 Sample Log Sheet 

Sample Log Sheets are used to record specified types of data while sampling. The data recorded on 
these sheets are useful in describing the sample as well as pointing out any problems, difficulties, or 
irregularities encountered during sampling. A log sheet must be completed for each sample obtained, 
including field quality control (QC) samples. 

5.3.1.2 Sample Label 

A typical sample label is illustrated in Attach_ment B. Adhesive labels must be completed and applied to 
every sample container. Sample labels can usually be obtained from the appropriate Program source 
electronically generated in-house, or are supplied from the laboratory subcontractor. 

5.3.1.3 Chain-of-Custody Record Form 

The Chain-of-Custody (COG) Record is a multi-part form that is initiated as samples are acquired and 
accompanies a sample (or group of samples) as they are transferred from person to person. This form 
must be used for. any samples collected for chemical or geotechnical analysis whether the analyses are 
performed on site or off site. One carbonless copy of the completed COG form is retained by the field 
crew, one copy is sent to the Project Manager (or designee), while the original is sent to the laboratory. 
The original (top, signed copy) of the COC form shall be placed inside a large Ziploc-type bag and taped 
inside the lid of the shipping cooler. If multiple coolers are sent but are included on one COC form, the 
COC form should ,be sent with the cooler containing vials for voe analysis or the cooler with the air bill 
attached. The air bill should then state how many coolers are included with that shipment. An example of 
a Chain-of-Custody Record form is provided as Attachment C. Once the samples are received at the 
laboratory, the sample cooler and contents are checked and any problems are noted on the enclosed 
COC form (any discrepancies between the sample labels and COC form and any other problems that are 
noted are resol"-ed through communication between the laboratory point-of-contact and the Tetra Tech 
NUS Project Manager). The COC form is signed and copied,. The laboratory will retain the copy while the 
original becomes part of the samples' corresponding analytical data package. 

5.3.1.4 Chain-of-Custody Seal 

Attachment D is an example of a custody seal. The Custody seal is an adhesive-backed label. It is part of 
a chain-of-custody process and is used to prevent tampering with 'samples after they have been collected 
in the field and _sealed in coolers for transport to the laboratory. The COC seals are signed and dated by 
the sampler(s) and affixed across the lid and body of each cooler (front and back) containing 
environmental samples (see SOP SA-6.1 ). COC seals may be available from the laboratory; these seals 
may also be purchased from a supplier. 
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nalytical Log Sheets are used to record geochemical and/or natural attenuation field test resul 

5.3.2 Hydrogeological and Geotechnical Forms 

5.3.2.1 roundwater Level Measurement Sheet 

A Groundwater L el Measurement Sheet must be filled out for each round of water I 
made at a site. 

5.3.2.2 

During the performance of a umping test (or an in-situ hydraulic conductivit est), a large amount of data 
must be recorded, often within short time period. The Pumping Test D a Sheet facilitates this task by 
standardizing the data collection rmat for the pumping well and obse tion wells, and allowing the time 
interval for collection to be laid out advance. 

5.3.2.3 

A Packer Test Report Form must be compl on which a packer test is conducted. 

5.3.2.4 Boring Log 

During the progress of each boring, a log of the m erials encountered, operation and driving of casing, 
and location of samples must be kept. The S m Log of Boring, or Boring Log is used for this 
purpose and must be completed· for each soi oring erformed. In addition, if volatile organics are 
monitored on cores, samples, cuttings from t borehole, r breathing zone, (using a PIO or FID), these. 
readings must be entered on the boring log the appropriat depth. The "Remarks" column can 'be used 
to subsequently enter the laboratory sam e number, the con ntration of key analytical results, or other 
pertinent information. This feature al s direct comparison f contaminant concentrations with soil 
characteristics. 

5.3.2;5 

A Monitoring Well Constructi Details Form must be completed for every onitoring well, piezometer, or 
temporary well point install . This form contains specific information on Ieng and type of well riser pipe 
and screen, backfill, filte pack, annular seal and grout characteristics, and s ace seal charaeteristics. 
This information is im rtant in evaluating the performance of the monitoring · II, particularly in areas 
where water levels how temporal variation, or where there are multiple (i iscible) phases of 
contaminants. De ending on the type of monitoring well (in overburden or bedro , stick-up or flush 
mount), different rms are used. 

5.3.2.6 

When a est pit or trench is constructed for investigative or sampling purposes, a Test Pit Lo 
by the responsible field geologist or sampling technician. 

019611/P Tetra Tech NUS, Inc. 



Subject Number 
SA-6.3 

FIELD DOCUMENTATION Revision 
2 

Well Forms 

5.3.2.8 Miscellaneous Field Forms - QA and Checklists 

Page 
6 of 12 

Effective Date 
09/03 

Container Sample and Inspection Sheet should be used as the project directs each time a container 
(drum, tank, etc.) is sampled and/or inspected. 

QA Sample Log Sheet should be used at the project directs each time a QA sample is colleted, such as 
Rinsate Blank, Source Blank, etc. 

Field Task Modification Request (FTMR) will be prepared for all deviations from the project planning 
documents. The FOL is responsible for initiating the FTMRs. Copies of all FTMRs will be maintained with 
the onsite planning documents and originals will be placed in the final evidence file. 

The Field Project Daily Activities Check List and Field Project Pre-Mobilization Checklist should be used 
during both the planning and field effort to assure that all necessary tasks are planned for and completed. 
These two forms are not a requirement but a useful tool for most field work. 

5.3.3 Equipment Calibration and Maintenance Form 

The calibration or staridardization of monitoring, measuring or test equipment is necessary to assure the 
proper operation and response of the equipment, to document the accuracy, precision or sensitivity of the 
measurement, and determine if correction should be applied to the readings. Some items of equipment 
require frequent calibration, others infrequent. Some are calibrated by the manufacturer, others by the 
user. 

Each instrument requiring calibration has its own Equipment Calibration Log which documents that the 
manufacturer's instructions were followed for calibration of the equipment, including frequency and type of . 
standard or calibration device. An Equipment Calibration Log must be maintained for each electronic 
measuring device used in the field; entries must be made for each day the equipment is used or in 
accordance with the manufacturer's recommendations. 

5.4 Field Reports 

The primary means of recording onsite activities is the site logbook. Other field notebooks may also be 
maintained. The~e logbooks and notebooks (and supporting forms) contain detailed information required 
for data interpretation or documentation, but are not easily useful for tracking and reporting of progress. 
Ft.irtbermore, the field logbook/notebooks remain onsite for extended periods of time and are thus not 
accessible for timely review by project management. 

5.4.1 Daily Activities Report 

To provide timely oversight of onsite contractors, Daily Activities. Reports are completed and submitted as 
described below. 
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The Daily Activities Report (DAR) documents the activities and progress for each day's field work. This 
report must be filled out on a daily basis whenever there are drilling, test pitting, well construction; or other 
related activities occurring which involve subcontractor personnel. These sheets summarize the work 
performed and form the basis of payment to subcontractors. The DAR form can be found on the TtNUS 
intranet site. · 

5.4.1.2 Responsibilities 

It is the responsibility. of the rig geologist to complete the DAR and obtain the driller's signature 
acknowledging that the times and quantities of material entered are correct. 

5.4.1.3 Submittal and Approval 

At the end of the shift, the rig geologist must submit the Daily Activities Report to the Field Operations 
Leader (FOL) for review and filirig. The Daily Activities Report is not a formal report and thus requires no 
further approval. The DAR reports are retained by the FOL for use in preparing the site logbook and in 
preparing weekly status reports for submission to the Project Manager. 

5.4.2 Weekly Status Reports 

To facilitate timely review by project management, photocopies of logbook/notebook entries may be made 
for internal use. 

It should be noted that in addition to summaries described herein, other summary reports may also be 
contractually required. 

All Tetra Tech NUS fi\31d forms can be found on the company's intranet site at http://intranet.ttnus.com 
under Field Log Sheets. 

6.0 LISTING OF TETRA TECH NUS FIELD FORMS FOUND ON THE TTNUS INTRANET 
SITE. HTTP://INTRANET.TTNUS.COM CLICK ON FIELD LOG SHEETS 

Groundwater Sample Log Sheet 
Surface Water Sample Log Sheet 
Soil/Sediment Sample Log Sheet 
Container Sample and Inspection Sheet 
Geochemical Parameters (Natural Attenuation) 
Groundwater Level Measurement Sheet · 
Pumping Test Data Sheet 
Packer Test Report Form 
Boring Log 
Monitoring Well Construction Bedrock Flush Mount 
Monitoring Well Construction Bedrock Open Hole 
Monitoring Well Construction Bedrock Stick Up 
Monitoring Well Construction Confining Layer 
Monitoring Well Construction Overburden Flush Mount 
Monitoring Well Construction Overburden Stick Up 
Test Pit Log 
Monitoring Well Materials Certificate of Conformance 
Monitoring Well Development Record 
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Daily Activities Record 
Field Task Modification Request 
Hydraulic Conductivity Test Data Sheet 
Low Flow Purge Data Sheet 
QA Sample Log Sheet 
Equipment Calibration Log 
Field Project Daily Activities Checklist 
Field Project Pre-Mobilization Checklist 

,. 
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START TIME: -----------

SITE LEADER: 

DATE: ------------

PERSONNEL: 
TtNUS DRILLER SITE VISITORS 

WEATHER: Clear, 68EF, 2-5 mph wind from SE 

ACTIVITIES: 

019611/P 

1. Steam jenney and fire hoses were set up. 

2. Drilling activities at well __ resumes. Rig geologist was . See Geologist's 
Notebook, No. 1, page 29-30, for details of drilling activity. Sample No. 123-21-S4 collected; 
see sample logbook, page 42. Drilling activities completed at 11 :50 and a 4-inch stainless 
steel well installed. See Geologist's Notebook, No. 1, page 31, and well construction details 
for well __ _ 

3. Drilling rig No. 2 steam-cleaned at decontamination pit. Then set up at location of 
well __ _ 

4. ·Well drilled. Rig geologist was . See Geologist's Notebook, 
No. 2, page __ for details of drilling activities. Sample numbers 123-22-81, 123-22-S2, 
and 123-22-S3 collected; see sample logbook, pages 43, 44, and 45. 

5. Well __ was developed. Seven 55-gallon drums were filled in the flushing stage. The well 
was then pumped using the pitcher pump for 1 hour. At the end of the hour, water pumped 
from well was "sand free." 

6. · EPA remedial project manger arrives on site at 14:25 hours. 

7. Large dump truck arrives at 14:45 and is steam-cleaned. Backhoe and dump truck set up 
over test pit ___ _ 

8. Test pit dug with cuttings placed in dump truck. Rig geologist was 
See Geologist's Notebook, No. 1, page 32, for details of test pit 

activities. Test pit subsequently filled. No samples taken for chemical analysis. Due to 
shallow groundwater table, filling in of test pit_ resulted in a very soft and wet area. A 
mound was developed and the area roped off. 

9. Express carrier picked up samples (see Sample Logbook, pages 42 through 45} at 
17:50 hours. Site activities terminated at 18:22 hours. All personnel off site, gate locked. 

Field Operations Leader 

Tetra Tech NUS, Inc. 
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ATTACHMENT B 

Tetra Tech NUS, Inc. Project: 

~ 
· 661 Andersen Drive Site: Pitlsburgh, 15220 
( 412)921-7090 Location: 

Sample No: Matrix: 

Date: Time: Preserve: 

.Analysis: 

' Sampled by: Laboratory: 
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The purpose of this Standard Operating Procedure (SOP) is to provide information on sample 
preservation, packaging, and shipping procedures to be used. in handling environmental samples 
submitted for chemical constituent, biological, or geotechnical analysis. Sample chain-of-custody 
procedures and other aspects of field documentation are addressed in SOP SA-6.3. Sample identification 
is addressed in SOP CT-04. 

2.0 SCOPE. 

This procedure describes the appropriate containers to be used for samples depending on the analyses to 
be performed, and the steps necessary to preserve the samples when shipped off site for chemical 
analysis. 

3.0 GLOSSARY 

Hazardous Material - A substance or material which has been determined by the Secretary of 
Transportation to be capable of posing an unreasonable risk to health, safety, and property when 
transported in commerce, and which has been so designated. Under 49 CFR, the term includes 
hazardous substances, hazardous wastes, marine pollutants, and elevated temperature materials, as well 
as materials designated as hazardous under the provisions of 3172.101 and 3172.102 and materials that 
meet the defining criteria for hazard classes and divisions in Part 173. With slight modifications, IAT A has 
adopted DOT "hazardous materials" as IATA "Dangerous Goods." 

Hazardous Waste - Any substance listed in 40 CFR, Subpart D (y261.30 et seq.), or otherwise 
characterized as ignitable, corrosive, reactive, or toxic (as defined by Toxicity Characteristic Leaching 
Procedure, TCLP, analysis) as specified under 40 CFR, Subpart C (y261.20 et seq.), that would be 
subject to manifest requirements specified in 40 CFR 262. Such substances are defined and regulated by 
EPA. 

Marking - A descriptive nanie, identification number, instructions, cautions, weight, specification or UN 
marks, or combination thereof required on outer packaging of hazardous materials. · 

· n.o.i - Not otherwise indicated (may be used interchangeably with n.o.s.). 

n&&.:. - Not otherwise specified. 

Packaging - A receptacle and any other components or materials necessary for compliance with the 
minimum packaging requirements of 49 CFR 174, including containers (other than freight containers or 
overpacks), portable tanks, cargo tanks, tank cars, and multi-unit tank-car tanks to perform a containment 
function in conformance with the minimum packaging requirements of 49 CFR 173.24(a) & (b) . 

. Placard - Color-coded, pictorial sign which depicts the hazard class symbol and name and which is placed 
on the side of a vehicle transporting certain hazardous materials. 

Common Preservatives: 

• Hydrochloric Acid - HCI 
• Sulfuric Acid -H2S04 
• Nitric Acid - HN03 
• Sodium Hydroxide - NaOH 

019611/P Tetra Tech NUS, Inc. 
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Normalitv (N) - Concentration of a solution expressed as equivalent per liter, an equivalent being the 
amount of a substance containing 1 gram-atom of replaceable hydrogen or its equivalent. 

Reportable Quantity (RQ) - For the purposes of this SOP, means the quantity specified in column 3 of the 
Appendix to DOT 49 CFR 3172.101 for any material identified in column 1 of the appendix. A spill greater 
than the amount specified must be reported to the National Response Center. 

Sample - A sample is physical evidence collected from a facility or the environment, which is 
representative of conditions at the ,location and time of collection. 

4.0 RESPONSIBiLITIES 

Field Operations Leader - Directly responsible for the bottling, preservation, labeling, packaging, shipping, 
and custody of samples up to and including release to the shipper. 

· Field Samplers - Responsible for initiating the Chain-of-Custody Record (per SOP SA-6.3), implementing 
the packaging and shipping requirements, and maintaining custody of samples until they are reliQquished 
to another custodian or to the shipper. 

5.0 PROCEDURES 

Sample identification, labeling, documentation, and chain-of-custody are addressed by SOP SA-6.3. 

5.1 Sample Containers 

Different types of chemicals react differently with sample containers made of various materials. For 
example, trace metals adsorb more strongly to glass than to plastic, whereas many organic chemicals 
may dissolve various types of plastic containers. Attachments A and B show proper containers (as well as 
other information) per 40 CFR 136. In general, the sample container shall allow approximately 
5-1 O percent air space ("ullage") to allow for expansion/vaporization if the sample warms during transport. 
However, for collection of volatile organic compounds, head space shall be omitted. The analytical 
laboratory will· generally provide certified-clean containers for samples to be analyzed for chemical 
constituents. Shelby tubes or other sample containers are generally provided by the driller for samples 
requiring geotechnical analysis. Sufficient lead time shall be· allowed for a delivery of sample container 
orders. Therefore, it is critical to use the correct container to maintain the integrity of the sample prior to 
analysis. · 

Once opened, the container must be used at once for storage of a particular sample. Unused but opened 
containers are to be considered contaminated and must be discarded. Because of the potential for 
introduction of contamination, they cannot be reclosed and saved for later use. Likewise, any unused 
containers which appear contaminated upon receipt, or which are found to have loose caps or a missing 
Teflon liner (if required for the container), shall be discarded. 

5.2 Sample Preservation 

Many water and soil samples are unstable and therefore require preservation to prevent changes in either 
the concentration or the physical condition of the constituent(s) requiring analysis. Although complete and 
irreversible preservation of samples is not possible, preservation does retard the chemical and biological 

019611/P Tetra Tech NUS, Inc. 
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changes that inevitably take place after the sample is collected. Preservation techniques are usually 
limited to pH control, chemical addition(s), and.refrigeration/ freezing (certain biological samples only). 

5.2.1 Overview 

The preservation techniques to be used for various analytes are listed in Attachments A and B. Reagents 
required for sample preservation will either be added to the sample containers by the laboratory prior to 
their shipment to the field or be added in the field (in a clean environment). Only high purity reagents shall 
be used for preservation. In general, aqueous samples of low-concentration organics (or soil samples of 
low- or medium-concentration organics) are cooled to 4EC. Medium-concentration aqueous samples, 
high-hazard organic samples, and some gas samples are typically not preserved. Low-concentration 
aqueous samples for metals are acidified with HN03, whereas medium-concentration and high-hazard 
aqueous metal samples are not preserved. Low- or medium-concentration soil samples for metals are 
cooled to 4EC, whereas high-hazard samples are not cooled. · 

The following subsections describe the procedures for preparing and adding chemical preservatives. 
Attachments A and B indicate the specific analytes which require these preservatives. 

The FOL is responsible for ensuring that an accurate Chemical Inventory is created and maintained for all 
hazardous chemicals brought to the work site (see Section 5 of the TtNUS Health and Safety Guidan.ce 
Manual). Furthermore, the FOL must ensure that a corresponding Material Safety Data Sheet (MSDS) is 
collected for every substance entered on the site Chemical Inventory, and that all persons using/handling/ 
disposing of these substances review the appropriate MSDS tor substances they will work with. The 
Chemical Inventory and the MSDSs must be maintained at each work site in a location and manner where 
they are readily-accessible to all personnel. 

5.2.2 Preparation and Addition of Reagents 

Addition of the following acids or bases may be specified for sample preservation; these reagents shall be 
analytical reagent (AR) grade or purer and shall be diluted to the required concentration with deionized 
water before field sampling commences. To avoid uncontrolled reactions, be sure to Add Acid to water 
(not vice versa). A dilutions guide is provided below. 

Acid/Base 

Hydrochloric Acid (HCI) 

Nitric Acid. (HN03) 

Sodium Hydroxide 
(NaOH) 

Dilution 

1 part concentrated HCI: 1 part 
double-distilled, deionized· water 

1 part concentrated H2S04: 1 part 
double-distilled, deionized water 

Undiluted concentrated HN03 

400 grams solid NaOH dissolved in · 
870 ml double-distilled, deionized 
water; yields 1 liter of solution 

Concentration 

6N 

·. 18N 

16N 

10N 

Estimated 
Amount 

Required for 
Preservation 

5-10 ml 

2-5ml 

2-5mL 

2ml 

The amounts required for preservation shown in the above table assumes proper preparation of the 
preservative and addition of the preservative to one liter of aqueous sample. This assumes that the 
sample is initially at pH 7, is poorly buffered, and does not contain particulate matter; as these conditions 
vary, more preservative may be required. Consequently, the final sample pH must be checked using 
narrow-range pH paper, as described in the generalized procedure detailed below: 

019611/P Tetra Tech NUS, Inc. 
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• Pour off 5-10 ml of sample into a dedicated, clean container. Use some of this sample to check the 
initial sample pH using wide range (0-14) pH paper. Never dip the pH paper into the sample; always 
apply a drop of sample to the pH paper using a clean stirring rod or pipette. 

• Add about one-half of the estimated preservative required to the original sample bottle. Cap and 
invert gently several times to mix. Check pH (as described above) using medium range pH paper (pH 
0-6 or pH 7.5-14, as applicable). 

• Cap sample bottle and seal securely. 

Additional considerations are discussed below: 

• To test if ascorbic acid must be used to remove oxidizing agents present in the sample before it can 
be properly preserved, place a drop of sample on Kl-starch paper. A blue color indicates the need for 
ascorbic acid addition. 

If required, add a few crystals of ascorbic acid to the sample and retest with the Kl-starch paper. · 
Repeat until a drop of sample produces no color on the Kl-starch paper. Then add an additional 
0.6 grams of ascorbic acid per each liter of sample volume. 

Continue with proper base preservation of the sample as described above. 

• Samples for sulfide analysis must be treated by the addition of 4 drops (0.2 ml) of 2N zinc acetate 
solution per 100 ml of sample. 

The 2N zinc acetate solution is made by dissolving 220 grams of zinc acetate in 870 ml of double
distilled, deionized water tO make 1 liter of solution. 

The sample pH is then raised to 9 using the NaOH preservative. 

• Sodium thiosulfate must be added to remove residual chlorine from a sample. To test the sample for 
residual chlorine use a field test kit specially made for this purpose. 

If residual chlorine is present, add 0.08 grams of sodium thiosultate per liter of sample to remove the 
residual chlorine. 

Continue with proper acidification of the sample as described above. 

For biological samples, 10% buffered formalin or isopropanol may also be required for preservation. 
Questions regarding preservation requirements should be resolved through communication with the 
laboratory before sampling begins. 

5.3 Field Filtration 

At times, field-filtration may be required to provide for the analysis of dissolved chemical constituents. 
Field-filtration must be performed prior to the preservation of samples as described above. General 
procedures for field filtration are described below: · 

• The sample shall be filtered through a non-metallic, 0.45-micron membrane filter, immediately after 
collection. The filtration system shall consist of dedicated filter canister, dedicated tubing, and a 
peristaltic pump with pressure or vacuum pumping squeeze action (since the sample is filtered by 
mechanical peristalsis, the sample travels only through the tubing). · 
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• To perform filtration, thread the tubing through the peristaltic pump head. Attach the filter canister to 
the discharge end of the silicon tubing (note flow direction arrow); attach the aqueous sample 
container to the intake end of the silicon tubing. Turn the peristaltic pump on and perform filtration. 
Run approximately 100 ml of sample through the filter and discard prior to sample collection. 

• Continue by preserving the filtrate (contained in the filter canister), as applicable and generally 
described above. 

5.4 Sample Packaging and Shipping 

Only employees who have successfully completed the TtNUS "Shipping Hazardous Materials" training 
course are authorized to package and ship hazardous substances. These trained individuals are 
responsible for performing shipping duties in accordance with this training. 

Samples collected for shipment from a site shall be classified as either environmental or hazardous 
material samples. Samples from drums containing materials other than Investigative Derived Waste 
(IDW) and samples obtained from waste piles or bulk storage tanks are generally shipped as hazardous 
materials. A distinction must be made between the two types of samples in order to: 

• Determine appropriate procedures for transportation of samples (if there is any doubt, a sample shall 
be considered hazardous and shipped accordingly.) 

• Protect the health and safety of transport and laboratory personnel receiving the samples (special 
precautions are used by the shipper and at laboratories when hazardous materials are received.) 

Detailed procedures for packaging environmental samples are outlined in the remainder of this section. 

5.4.1 Environmental Samples 

Environmental samples are packaged as follows: 

• Place properly identified sample container, with lid securely fastened, in a plastic bag (e.g. Ziploc 
baggie), and seal the bag. 

• Place sample in a cooler constructed of sturdy material which has been lined with a large, plastic bag 
(e.g. "garbage" bag). Drain plugs on coolers must be taped shut 

• . Pack with enough cushioning materials such as bubble wrap (shoulders of bottles must be iced if 
required) to minimize the possibility of the container breaking. 

• If cooling is required (see Attachments A and B), place ice around sample container shoulders, and on 
top of packing material (minimum of 8 pounds of ice for a medium-size cooler). 

• Seal (i.e., tape or tie top in knot) large liner bag. 

• The original (top, signed copy) of the COC form shall be placed inside a large Ziploc-type bag and 
taped inside the lid of the shipping cooler. If multiple coolers are sent but are included on one COC 
form, the COC form should be sent with the cooler containing the vials for VOC analysis. The COC 
form should then state how many coolers are included with that shipment. 

• Close and seal outside of cooler as described in SOP SA-6.3. Signed custody seals must be used. 
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Coolers must be marked as containing "Environmental Samples." The appropriate side of the container 
must be marked "This End Up" and arrows placed appropriately. No DOT marking or labeling is required; 
there are no DOT restrictions on mode of transportation. 

6.0 REFERENCES 

American . Public Health Association, 1981. Standard Methods for the Examination of Water and 
Wastewater, 15th Edition. APHA, Washington, D.C. 

International Air-Transport Association (latest issue). Dangerous Goods Regulations, Montreal, Quebec, 
Canada. 

U.S. Department of Transportation (latest issue). Hazardous Materials Regulations, 49 CFR 171-177. 

U.S. EPA, 1984. "Guidelines Establishing Test Procedures for the Analysis of Pollutants under Clean 
Water Act." Federal Register,' Volume 49 (209), October 26, 1984, p. 43234. 

U.S. EPA, 1979. Methods for Chemical Analysis of Water and Wastes. EPA-600/4-79-020, U.S. EPA
EMSL, Cincinnati, Ohio. 
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ATTACHMENT A 

GENERAL SAMPLE CONTAINER AND PRESERVATION REQUIREMENTS 
Sample Type and Concentration Container'' Sample Size Preservation«' Holding Time''' 

WATER 
Organics voe Low Borosilicate glass 2x40mL Coolto4EC 14days'~' 

(GC&GC/MS) HClto#2 

Extractables (Low Amber glass 2x2 Lor4x1 L Coolto4EC 7 days to extraction; 
SVOCsand 40 days after extraction 
pesticide/PCBs) 

Extractables (Medium Amber glass 2x2 L or4x1 L None 7 days to extraction; 
SVOCsand 40 days after extraction 
pestlclde/PCBs) 

lnorganics Metals Low High-density polyethylene 1L HN~topH#2 6 months (Hg-28 days) 

Medium Wida-mouth glass 16oz. None 6months 

Cyanide Low High-density polyethylene 1 L NaOH to pH> 12 14days 

' 
Cyanide Medium Wida-mouth glass 16oz. None 14days 

Organic/ High Hazard Wide-mouth glass 8oz. None 14days 
Inorganic 

SOIL 
Organics voe EnCore Sampler (3) 5 g Samplers Coolto4EC 48 hours to lab 
(GC&GC/MS) preservation 

Extractables (Low Wide-mouth glass 8oz. Coolto4EC 14 days to extraction; 
SVOCsand 40 days after extraction 
pestlcides/PCBs) 

Extractables (Medium Wida-mouth glass 8oz. Coolto4EC 14 days to extraction; 
SVOCsand 40 days after extraction 
pesticides/PCBs) 

lnorganics Low/Medium Wide-mouth glass 8oz. Cool to 4EC 6months 
(Hg - 28 days) 
Cyanide (14 days) 

Organic/lnorga High Hazard Wida-mouth glass 8oz. None NA 
nic 

Dloxin/Furan All Wida-mouth glas5 4oz. None 35days until 
extraction; 
40 days after extraction 

TCLP All Wide-mouth glass Boz. None ?days until 
preparation; analysis 
as per fraction 

AIR 
Volatile Low/Medium Charcoal tube - 7 cm long, 100 Lair Coolto4EC 5 days recommended 
Organics 6mm OD,4 mm ID 

1 All glass containers should have Teflon cap liners or septa. 
2 See Attachment E. Preservation and maximum holding time allowances per 40 CFR 136. 
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ATTACHMENT B 

ADDITIONAL REQUIRED CONTAINERS, PRESERVATION TECHNIQUES, 
AND HOLDING TIMES 

Parameter Number/Name Container1'1 Preservation'~"u' Maximum Holding 
Time141 

INORGANIC TESTS: 
Acidity P,G Cool,4EC 14days 

Alkafinity P,G Cool,4EC 14days 

·Ammonia - Nitrogen P,G Cool, 4EC; H~04 to pH 2 28 days 

Biochemical Oxygen Demand (BOD) P,G Cool, 4EC 48 hours 

Bromide P,G None. required 28days 
Chemical Oxygen Demand (COD) P,G Cool, 4EC; H2S04 to pH 2 28days 

Chloride P,G None required 28days 

Chlorine, Total Residual P,G None required Analyze immediately 

Color P,G Cool,4EC 48hours 

Cyanide, Total and Amenable to P,G Cool, 4EC; NaOH to pH 12; 14 days10i 

Chlorination 0.6 g ascorbic acid!5l 

Fluoride p None required 2Bdays 

Hardness P,G·. HNQs to pH 2; H~04 to pH 2 6months 

Total Kjeldahl and Organic Nitrogen P,G Cool, 4EC; H2S04 to pH 2 28days 

Nitrate - Nitrogen P,G None required 48hours 
Nitrate-Nitrite - Nitrogen P,G Cool, 4EC; H2S04 to pH 2 28days 

Nitrite - Nitrogen P,G Cool,4EC 48 hours 

Oil & Grease G Cool, 4EC; H2S04 to pH 2 28days 

Total Organic Carbon (TOC) P,G Cool, 4EC; HCI or H2S04 to 28days 
pH2 

Orthophosphate P,G Filter Immediately; Cool, 4EC 48 hours 

Oxygen, Dissolved-Probe GBottle&top None required Analyze immediately 

Oxygen, Dissolved-Winkler G Bottle & top Fix on site and store in dark 8 hours 
Phenols G Cool, 4EC; H2S04 to pH 2 28days 

Phosphorus, Total P,G Cool, 4EC; H2S04 to pH 2 28days 

Residue, Total P,G Cool,4EC ?days 

Residue, Filterable (TDS) P,G Cool,4EC ?days 

Residue, Nonfilterable. (TSS) P,G Cool,4EC ?days 

Residue, Settleable P,G Cool,4EC 48 hours 

Residue, Volatile (Ash Content) P,G Cool,4EC ?days 

Silica p Cool, 4EC 28days 

Specific Conductance P,G Cool, 4EC 2Bdays 

Sulfate P,G Cool,4EC 2Bdays 
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Parameter Number/Name Containerll' Preservation''"~' Maximum Holding 
Time<4

> . 

INORGANIC TESTS (Cont'd): 
Sulfide P,G Cool, 4EC; add zinc acetate ?days 

plus sodium hydroxide to pH 9 

Sulfite P,G None required Analyze Immediately 

Turbidity P,G Cool, 4EC 48 hours 

METALS:111 

Chromium VI (Hexachrome) P,G Cool,4EC 24t)ours 

Mercury (Hg) P,G HNOatopH2 28days 

Metals, except Chromium VI and Mercury P,G HNOatopH2 6months 

ORGANIC TESTS:1~1 

Purgeable Halocarbons G, Teflon-lined Cool, 4EC; 0.008% N!l2820a101 14days 
septum 

Purgeable Aromatic Hydrocarbons G, Teflon-lined Cool, 4EC; 0.008% N<12S20aP1 14days 
septum HCI to pH 2 !9l 

Acrolein and Acrylonitrile G, Teflon-lined Cool, 4EC; 0.008% Nlffli~101 14days 
septum adjust pH to 4-5 ( l 

Phenols1"J G, Teflon-lined Cool, 4EC; 0.008% Na2~0a101 7 days until extraction; 
cap 40 days after extraction 

Benzidines'' '1·'"1 G, Teflon-lined Cool, 4EC; 0.008% N<12S20a101 7 days until extraction''"' 
. cap 

Phthalate. esters' '1 G, Teflon-lined Cool, 4EC 7 days until extraction; 
cap 40 days after extraction 

Nitrosamines1' ' 1·, , .. , G, Teflon-lined Cool, 4EC; store in dark; 7 days until extraction: 
cap 0.008% Na2S20a(5l 40 days after extraction 

PCBs1
·'' G, Teflon-lined Cool,4EC 7 · days until extraction; 

cap 40 days after extraction . 

Nitroaromatics & lsophorone'' '1 G, Teflon-lined Cool, 4EC; -0.008% 7 ·days until extraction; 
cap NS2S20a(5l; store in dark 40 days after extraction 

Polynuclear Aromatic Hydrocarbons G, Teflon-lined Cool, 4EC; 0.008% 7 days until extraction; 
(PAHs)(11),(14) cap Na2S20a'5l; store in dark 40 days after extraction 

Haloethers1 ' 1 G, Teflon-lined Cool, 4EC; 0.008% N<12~0a101 7 days until extraction; 
cap 40 days after extraction 

Dioxin/Furan (TCDDfrCDF)' '' G, Teflon-lined Cool, 4EC; 0.008% Ne12S20a101 7 days until extraction; 
cap 40 days after extraction 
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(2) Sample preservation should be performed Immediately upon sample collection. For composite chemical samples each 
aliquot should be preserved at the time of collection. When use of an automated sampler makes it impossible to preserve 
each aliquot, then chemical samples may be preserved by-maintaining at 4EC until compositing and sample splittlng is 
completed. · 

(3) When any sample Is to be shipped by common carrier or sent through the United States Mall, it must comply with the 
Department of Transportation Hazardous Materials Regulations (49 CFR Part 172). . 

(4) Samples should be analyzed as soon as possible after collection. The times listed are the maximum times that samples 
may be held before analysis and still be considered valid. Samples may be held for longer periods only if the permittee, or 
monitoring laboratory, has data on file to show that the specific types of samples under study are stable for the longer 
periods, and has received a variance from the Regional Administrator. 

(5) Should only be used in the presence of residual chlorine. 
(6) Maximum holding time is 24 hours when sulfide is present. Optionally, all samples may be tested with lead acetate paper 

before pH adjustments are made to determine if sulfide is present. If sulfide is present, It can be removed by the addition 
of cadmium nitrate powder until a negative spot test is obtained. The sample is filtered and then NaOH is added to pH 12. 

(7) Samples should be filtered immediately on site before adding preservative for dissolved rrietals. 
(8) Guidance applies to samples to be analyzed by GC, LC, or GC/MS for specific compounds. 
(9) Sample receiving no pH adjustment must be analyzed within 7 days of sampling. 
(10) The pH adjustment is not required if acroleih will not be measured. Samples for acrolein receiving no pH adjustment must 

be analyzed within 3 days of sampling. 
(11) When the extractable analytes of concern fall within a single chemical category, the specified preservative and maXimum 

holding times should be observed for optimum safeguard of sample integrity. When the analytes of concern fall within two 
or more chemical categories, the sample may be preserved by cooling to 4EC, reducing residual chlorine with 0.008% 
sodium thiosulfate, storing in the dark, and adjusting the pH to 6-9; samples preserved in this manner may be held for 
7 days before extraction and for 40 days after extraction. Exceptions to this optional preservation and holding time 
procedure are noted in footnote 5 (re: the requirement for thiosulfate reduction of residual chlorine) and footnotes 12, 13 
(re: the analysis of benzidine). 

(12) If 1,2·diphenylthydrazine is likely to be present, adjust the pH of the sample to 4.0'v'0.2 to prevent rearrangement to 
benzidine. 

(13) Extracts may be stored up to 7 days before analysis if storage is conducted under an inert (oxidant-free) atmosphere. 
(14) For the analysis of diphenylnitrosamine, add 0.008% N02S20:i and adjust pH to 7-10 with NaOH within 24 hours of 

sampling. 
(15) The pH adjustment may be performed upon receipt at the laboratory and may be omitted if the samples are extracted 

within 72 hours of collection. For the analysis of aldrin, add 0.008% N02~0:i. 
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The purpose of this document is to specify a consistent sample nomenclature system that will facilitate 
subsequent data management in a cost-effective manner. The sample nomenclature system has been 
devised such that the following objectives can be attained: 

• Sorting of data by matrix. 
• Sorting of data by depth. 
• Maintenance of consistency (field, laboratory, and data base sample numbers). 
• Accommodation of all project-specific requirements. 
• Accommodation of laboratory sample number length constraints (maximum of 20 characters). 

2.0 SCOPE 

The methods described in this procedure shall be used consistently for all projects requiring electronic data. 

3.0 GLOSSARY 

None. 

4.0 RESPONSIBILITIES 

Program Manager - It shall be the responsibility of the Program Manager (or designee) to inform contract
specific Project Managers ofthe existence and requirements of this Standard Operating Procedure. 

Project Manager - It shall be the responsibility of the Project Manager to determine the applicability of this 
Standard Operating Procedure based on: (1) program-specific requirements, and (2) project size and 
objectives. It shall be the responsibility of the Project Manager (or designee) to ensure that the sample 
nomenclature is thoroughly specified in the relevant projectplanning document (e.g., sampling and analysis 
plan) and is consistent with this Standard Operating Procedure if relevant. It shall be the responsibility of 
the project manager to ensure that the Field Operations Leader is familiar with the sample nomenclature 
system. 

Field Operations Leader - It shall be the responsibility of the Field Operations Leader to ensure that all 
field technicians or sampling personnel are thoroughly familiar with this Standard_ Operating Procedure and 
the project-specific sample nomenclature system. It shall be the responsibility of the Field Operations 
Leader to ensure that the sample nomenclature system is used during all project-specific sampling efforts. 

5.0 PROCEDURES 

5.1 Introduction 

The sample identification (ID) system can consist of as few as 8 but not more than 20 distinct alpha
numeric characters. The sample ID will be provided to the laboratory on the sample labels and chai.n-of
custody forms. The basic sample ID provided to the lab has three segments and shall be as follows where 
"A" indicates "alpha," and "N" indicates"numeric": 

AorN AAA AorN 
3- or 4-Characters 2- or 3-Characters 3- to 6-Characters 

Site Identifier Sample Type Sample Location 
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Additional segments may be added as needed. For example: 

(1) Soil and Sediment Sample ID 

AorN AAA AorN NNNN 
3- or 4-Characters 2- or 3-Characters 3- to 6-Characters 4-Characters 

Site Identifier Sample Type Sample Location Sample Depth 

(2) Aqueous (groundwater or surface water) Sample ID 

AorN AAA AorN NN -A 
3- or 4-Characters 2- or 3-Characters 3- to 6-Characters 2-Characters 

Site Identifier Sample type Sample Location Round Number Filtered Sample only 

(3) Biota Sample ID 

AorN AAA AorN AA NNN 
3- or 4-Characters 2- or 3-Characters 3- to 6-Characters 2-Characters 3-Characters 

Site Identifier Sample Type Sample Location Species Sample Group 
Identifier Number 

5.2 Sample Identification Field Requirements 

The various fields in the sample ID will include but are not limited to the following: 

• Site Identifier 

• Sample Type 

• Sample Location 

• Sample Depth 

• Sampling Round Number 

• Filtered 

• Species Identifier 

• Sample Group Number . 

The site identifier must be a three- or four-character field (numeric characters, alpha characters, or a 
mixture of alpha and numeric characters may be used). A site number is necessary since many 
fadlities/sites have multiple individual sites, SWMUs, operable units, etc. Several examples are presented 
in Section 5.3 of this SOP. 

The sample type must be a two- or three-character alpha field. Suggested codes are provided in 
Section 5.3 of this SOP. 

The sample location must be at least a three-character field but may have up to six-characters (alpha, 
numeric, or a mixture). The six-characters may be useful in identifying a monitoring well to be sampled or 
describing a grid location. 

The sample depth field is used to note the depth below ground surface (bgs) at which a soil or sediment 
sample is collected. The first two numbers of the four-number code specify the top interval, and the third 
and fourth specify the bottom interval in feet bgs of the sample. If the sample depth is equal to or greater 
than 100, then only the top interval would be represented and the sampling depth would be truncated to 
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three-characters. The depths will be noted in whole numbers only; further detail, if needed, will be recorded 
on the sample log sheet, boring log, logbook, etc. 

A two-digit round number will be used to track the number of aqueous samples taken from a particular 
aqueous sample location. The first sample collected from a location will be assigned the round identifier 
01, the second 02, etc. This applies to both existing and proposed monitoring wells and surface water 
locations. 

Aqueous samples that are field filtered (dissolved analysis) will be identified with an "-F" in the last field 
segment.. No entry in this segment signifies an unfiltered (total) sample. 

The species identifier must be a two-character alpha field. Several suggested codes are provided in 
Section 5.3 of this SOP. 

The three digit sample group number will be used to track the number of biota sample groups (a particular 
group size may be determined by sample technique, media type, the number of individual caught, weight 
issues, time, etc.) by species and location. The first sample group of a particular species collected from a 
given location will be assigned the sample group number 001 and the second sample group of the same 
species collected from the same location will be assignecl the sample group number 002. 

5.3 Example Sample Field Designations 

Examples of each of the fields are as follows: 

Site Identifier - Examples of site numbers/designations are as follows: 

A01 -
125 -
000 -
BBG" 

Area of Concern Number 1 
Solid Waste Management Unit Number 125 
Base or Facility Wide Sample (e.g., upgradient well) 
Base Background 

The examples cited are only suggestions. Each Project Manager (or designee) must designate appropriate 
(and consistent) site designations for their individual project. 

Sample Type - Examples of sample types are, as follows: 

019611/P 

AH. -
AS -
BM -
BSB -
BSF -
CP -
cs -
DS -
DU -
FP -
IDW -
LT -
MW -
OF -
RW -
SB -
SD -
SC -

Ash Sample 
Air Sample 
Building Material Sample 
Biota Sample Full Body 
Biota Sample Fillet 
Composite Sample 
Chip Sample 
Drum Sample 
Dust Sample 
Free Product 
Investigation Derived Waste Sample 
Leachate Sample 
Monitoring Well Groundwater Sample 
Outfall Sample 
Residential Well Sample 
Soil Boring Sample 
Sediment Sample 
Scrape Sample 

Tetra Tech NUS, Inc. 



Subject Number 

SAMPLE NOMENCLATURE Revision 

SG -
SL -
SP -
SS -
ST -
SW -
TP -
TW -
WC -
WP -
ws -
WW -

Soil Gas Sample 
Sludge Sample 
Seep Sample 
Surface Soil Sample 
Storm Sewer Water Sample 
Surface Water Sample 
Test Pit Sample 
Temporary Well Sample 
Well Construction Material Sample 
Wipe Sample 
Waste/Solid Sample 
Wastewater Sample 

CT-04 

Sample Location - Examples of the location field are as follows: 

001 
N32E92 
D096 

Monitoring Well 1 
Grid location 32 North and 92 East 
Investigation derived waste drum number 96 

Species Identifier - Examples of species identifier are as follows: 

BC 
GB 
co 
SB 

Blue Crab 
Blue Gill 
Corn 
Soybean 

5.4 Examples of Sample Nomenclature 
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The first round monitoring well groundwater sample collected from existing monitoring well 001 at SWMU 
16 for a filtered sample wotild be designated as 016MW00101-F. 

The second round monitoring well groundwater sample collected from existing monitoring well C20P2 at 
Site 23 for an unfiltered sample would be designated as 023MWC20P202. 

The second surface water sample collected from point 01 at SWMU 130 for an unfiltered sample would be 
designated as 130SW00102. 

A surface soil sample collected from grid location 32 North and 92 East at Site 32 at the 0- to 2~foot 
interval would be designated as 032SSN32E920002. 

A subsurface soil sample from soil boring 03 at SWMU 32 at an interval of 4 to 5 feet bgs would be 
designated as 032SB0030405. 

A sediment sample collected at SWMU 19 from 0 to 6 inches at location 14 would be designated as 
019SD0140001. The sample data sheet would reflect the precise depth at which this sample was 
collected. 

During biota sampling for full body analysis the first time a minnow trap was checked at grid location A25 
of SWMU 1415 three small blue gills were captured, collected and designated with the sample ID of 
1415BSBA25BG001. The second time blue gill were collected at the same location (grid location A25 at 
SWMU 1415) the sample ID designation given was 1415BSBA25BG002. 

Note: No dash (-) or spacing is used between the segments with the exception of the filtered segment. 
The "F" used for a filtered aqueous sample is preceded by a dash "-F". 
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5.5 Field Quality Assurance/Quality Control (QA/QC) Sample Nomenclature) 

Field. QA/QC will be designated using a different coding system. The QC code will consist of a three- to 
tour-segment alpha-numeric code that identities the sample QC type, the date the sample was collected, 
and the number of this type of QC sample collected on that date. 

AA NNNNNN 

QC Type Date 

The QC types are identified as: 

TB =Trip Blank 
RB= Rinsate Blank (Equipment Blank) 
FD = Field Duplicate 
AB = Ambient Conditions Blank 
WB = SourceWaterBlank 

NN 

Sequence Number 
(per day) 

-F 

Filtered 
(aqueous only, it needed) 

The sampling time recorded on the Chain-of-Custody Form, labels, and tags tor duplicate samples will be 
0000 so that the samples are "blind" to the laboratory. Notes detailing the sample number, time, date, and 
type will be recorded on the routine sample log sheets and will document the location of the duplicate 
sample (sample log sheets are not provided to the laboratory). Documentation for all other QC types (TB, 
RB, AB, and WB) will be recorded on the QC Sample Log sheet (see SOP on Field Documentation). 

5.6 Examples of Field QA/QC Sample Nomenclature 

The first duplicate of the day for a filtered ground water sample_ collected on June 3, 2000 would be 
designated as FD06030001-F. 

The third duplicate of the day taken of a subsurface so.ii sample collected on November 17, 2003 would be 
designated as FD11170303. 

The first trip blank associated with samples collected on October 12, 2000 would be designated as 
TB10120001. . 

The only rinsate blank collected on November 17, 2001 would be designated as RB11170101. 

6.0 DEVIATIONS 

Any deviation from this SOP must be addressed in detail in the site specific planning documents. 

019611/P Tetra Tech NUS, Inc. 



STANDARD 
OPERATING 

·PROCEDURES 

Number 

CT-05 

Effective Date 

01/29/01 

Applicability 

Page 

Revision 

Tetra Tech NUS, Inc. 

Prepared 

1of7 

2 

TETRA TECH NUS, INC. Management Information Systems Department 

Subject 
DATABASE RECORDS AND QUALITY ASSURANCE 

Approved JJ 
D. Senovich 

TABLE OF CONTENTS 

SECTION 

1.0 PURPOSE .......................................................................................................................................... 2. 

2.0 SCOPE ............................................................................................................................................... 2 

3.0 GLOSSARY ....................................................................................................................................... 2 

4.0 RESPONSIBILITIES .......................................................................................................................... 2 

5.0 PROCEDURES .................................................................................................................................. 4 

5.1 INTRODUCTION ............................................................................................................. 4 
5.2 FILE ESTABLISHMENT .................................................................................................. 4 
5.3 ELECTRONIC DELIVERABLES ..................................................................................... 4 
5.4 SAMPLE TRACKING FORMS ................................. ; ............................................. ; ........ 5 
5.5 CHAIN-OF-CUSTODY FORMS ...................................................................................... 5 
5.6 DATA VALIDATION LETTERS ....................................................................................... 5 
5.7 HISTORICALDATA .... ; ................................................................................................... 5 

6.0 RECORDS ..... · ..................................................................................................................................... 6 

ATTACHMENTS 

A MIS REQUEST FORM .............................................. , ............................................................... 7 

019611/P Tetra Tech NUS, Inc. 



Subject 

DATABASE RECORDS AND 

QUALITY ASSURANCE 

1.0 PURPOSE 

Number 

Revision 

CT-05 

2 

Page 

.2 of 7 

Effective Date 

01/29/01 

The purpose of this document is to specify a consistent procedure for the quality assurance review of 
electronic and hard copy databases. This SOP outlines the requirements for establishment of a Database 
Record File, Quality Assurance review procedures, and documentation of the Quality Assurance Review 
Process. 

2.0 SCOPE 

The methods described in this Standard Operating Procedure (SOP) shall be used consistently for all 
projects managed by Tetra Tech NUS (TtNUS). 

3.0 GLOSSARY 

Chain-ofcCustody Form - A Chain-of-Custody Form is a printed form that accompanies a sample or a 
group of samples from the time of sample collection to the laboratory. The Chain-of-Custody Form is 
retained with the samples during transfer of samples from one custodian to another. The Chain-of
Custody Form is a controlled document that becomes part of the permanent project file. Chain-of-Custody 
and field documentation requirements are addressed in SOP SA-6.1. 

Electronic Database - A database provided on a compact laser disk (CD). Such electronic databases will 
generally be prepared using public domain software such as DBase, RBase, Oracle, Visual FoxPro, 
Microsoft Access, Paradox, etc.· 

Hardcopy Database - A printed copy of a database prepared using the software discussed under the 
definition of an electronic database. 

Form I - A printed copy of the analytical results for each sample. 

Sample Tracking Summary - A printed record of sample infor_mation including the date the samples were 
collected, the number of samples collected, the sample matrix, the laboratory to which the samples were 
shipped, the associated analytical requirements for the samples, the date the analytical data were 
received from the laboratory, and the date that validation of the sample data was completed. 

4.0 RESPONSIBILITIES 

Database Records Custodian - It shall be the responsibility of the Database Records Custodian to 
update and file the Sample Tracking Summaries for all active projects on a weekly basis. It shall be the 
responsibility of the Database Records Custodian to ensure that the most recent copies of the Sample 
Tracking Summaries are placed in the Database Records file. It shall be the responsibility of the 
Database Records Custodian to ensure that a copy of all validation deliverables is provided to the Project 
Manager (for placement in the project file). It shall be the responsibility of the Database Records 
Custodian to ensure that photocopies of all validation deliverables and historical data and reports (as 
applicable) are placed in the Database Records file. 

Data Validation Coordinator - It shall be the responsibility of the Data Validation Coordinator (or 
designee) to ensure that the Sample Tracking Summaries are maintained by the Database Records 
Custodian. It shall be the responsibility of the Data Validation Coordinator (or designee) to ensure that 
photocopies of all data validation deliverables are placed in the applicable Database Records file by the 
Database Records Custodian. 
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Earth Sciences Department Manager - It shall be the responsibility of the Earth Sciences Department 
Manager (or equivalent) to ensure that all field personnel are familiar with the requirements of this 
Standard Operating Procedure (specifically Section 5.5). 

FOL - It shall be the responsibility of the FOL (FOL) of each project to ensure that all field technicians or 
sampling personnel are thoroughly familiar with this SOP, specifically regarding provision of the Chain-of
Custody Forms to the Database Records Custodian. Other responsibilities of the FOL are described in 
Sections 5.4 and 5.5. 

Management Information Systems (MIS) Manager - It shall be the responsibility of the MIS Manager to 
ensure that copies of original electronic deliverables (CDs) are placed in both the project files and the 
Database Records File. It shall be the responsibility of the MIS Manager (or designee) to verify the 
completeness of the database (presence of all samples) in both electronic and hardcopy form in the 
Database Records File. It shall be the responsibility of the MIS Manager to ensure that Quality Assurance 
Reviews are completed and are attested to by Quality Assurance Reviewers. It shall be the responsibility 
of the MIS Manager to ensure that records of the Quality Assurance review process are placed in the 
Database Records File. It shall be the responsibility of the MIS Manager to ensure that both electronic 
and hardcopy forms of the final database are placed in both the project and the Database Record File. It 
shall be the responsibility of the MIS Manager to ensure that data validation qualifiers are· entered inthe 
database. 

Furthermore, it shall be the responsibility of the MIS Manager to participate in project planning at the 
request of the Project Manager, specifically with respect to the generation of level of effort and schedule 
estimates. To support the project planning effort, the MIS Manager shall provide a copy of the MIS 
Request From included as Attachment A to the project manager. It shall be the responsibility of the MIS 
Manager to generate level of effort and budget estimates at the time database support is requested if a 
budget does not exist at the time of the request. The MIS Request Form shall be provided to the Project · 
Manager at the time of any such requests. It shall be the responsibility of the MIS Manager to notify the 
Project Manager of any anticipated level of effort overruns or schedule noncompliances as. soon as such 
problems arise along with full justification for any deviations from the budget estimates (provided they 
were generated by the MIS Manager). It shall be the responsibility of the MIS Manager to document any 
changes to the scope of work dictated by the Project Manager, along with an estimate of the impact of the 
change on the level of effort and the schedule. 

Program/Department Managers - It shall be the responsibility of the Department and/or Program 
Managers (or designees) to inform their respective department's Project Managers of the existence and 
requirements of this SOP. 

Project Manager - It shall be the responsibility of each Project Manager to determine the applicability of 
this SOP based on: (1) program-specific requirements, and (2) project size and objectives. It shall be the 
responsibility of the Project Manager (or designee) to ensure thatthe FOL is familiar with the requirements 
regarding Chain-of-Custody Form provision to the Database Records Custodian. It shall be the 
responsibility of the Project Manager (or designee) to determine which, if any, historical data are relevant 
and to ensure that such data (including all relevant information such as originating entity, sample 
locations, sampling dates, etc.) are provided to the Database Records Custodian for inclusion in the 
Database Records File. It shall be the responsibility of the Project Manager to obtain project planning 
input regarding the level of effort and schedule from the MIS Manager. It shall be the responsibility of the 
Project Manager to complete the database checklist (Attachment A) to support the level of effort and 
schedule estimate and to facilitate database preparation and subroutine execution. 

Risk Assessment Department Manager - It shall be the responsibility of the Risk Assessment 
Department Manager to monitor compliance with this Standard Operating Procedure, to modify this SOP 
as necessary, and to take corrective action if necessary. Monitoring of the process shall be completed on 
a quarterly basis. 
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Quality Assurance Reviewers - It shall be the responsibility of the Quality Assurance Reviewers to verify 
the completeness of the sample results via review of the Chain-of-Custody Forms and Sample Tracking 
Summaries. It shall be the responsibility of the Quality Assurance Reviewers to ensure the correctness of 
the database via direct comparison of the hardcopy printout of the database and the hardcopy summaries 
of the original analytical data (e.g., Form Is provided in data validation deliverables). Correctness includes 
the presence of all relevant sample information (all sample information fields), agreement of the laboratory 
and database analytical results, and the presence of data validation qualifiers. 

Quality Manager - It shall be the responsibility of the Quality Manager to monitor compliance with this 
Standard Operating Procedure via routine audits. 

5.0 PROCEDURES 

5.1 Introduction 

Verification of the accuracy and completeness of an electronic database can only be accomplished via 
comparison of a hardcopy of the database with hardcopy of all relevant sample information. The primary 
purposes of this SOP are to ensure that 1) all necessary hardcopy information is readily available to 
Quality Assurance Reviewers; 2) ensure that the Quality Assurance review is completed in a consistent 
and comprehensive manner, and; 3) ensure that documentation of the Quality Assurance review process 
is maintained in the project file. · 

5.2 File Establishment 

A Database Record file shall be established for a specific project at the discretion of the Project Manager. 
Initiation of the filing procedure will commence upon receipt of the first set of Chain-of-Custody documents 
from a FOL or sampling technician. The Database Record Custodian shall establish a project-specific file 
for placement in the Database Record File. Each file In the Database Record File shaH consist of 
·standard components placed in the file as the project progresses. Each file $hall be clearly labeled with 
the project number, which shall be placed on the front of the file drawer and on each and every hanging 
file folder relevant to the project. The following constitute the minimum components of a completed file: 

• Electronic Deliverables 
• Sample Tracking Forms 
• Chain-of-Custody Forms 
• Data Validation Letters 
• Quality Assurance Records 

5.3 Electronic Deliverables 

The format of electronic deliverables shall be specified in the laboratory procurement specification and 
shall be provided by the laboratory. The integrity of all original electronic data deliverables shall be 
maintained. This shall be accomplished via the generation of copies of . each electronic deliverable 
provided by the laboratory. The original electronic deliverable shall be provided to the project manager for 
inclusion in the project file. A copy of the original electronic deliverable shall be placed in the Database 
Record File. The second copy shall be maintained by the MIS Manager (or designee) to be used as a 
working copy. 
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Updated versions of the sample tracking form for each relevant project shall be maintained by the 
Database Record Custodian. The Sample Tracking Forms shall be updated any time additional Chain-of
Custody Forms are received from a FOL or sampling technician, or at any time that data are received from 
a laboratory, or at any time that validation of a given data package (sample delivery group) is completed. 
The Data Validation Coordinator shall inform the Database Record Custodian of the receipt of any data 
packages from the laboratory and of completion of validation of a given data package to facilitate updating 
of the Sample Tracking Form. The Database Record Custodian shall place a revised copy of the Sample 
Tracking Form in the Database Record File anytime it has been updated. Copies of the updated Sample 
Tracking Form shall also be provided to the project manager to apprise the project manager of sample 
package receipt, completion of validation, etc. 

5.5 Chain-of-Custody Forms 

The Chain-of-Custody Forms for all sampling efforts will be used as the basis for (1) updating the Sample 
Tracking Form, and (2) confirming that all required samples and associated analyses have been 
completed. It shall be the responsibility of the FOL (or sample technician) to provide a photocopy of all 
Chain-of-Custody Forms to the Database Record Custodian immediately upon completion of a sampling 
effort. The Database Record Custodian shall then place the copies of the Chain-of-Custody Form(s) in 
the Database Record File. Upon receipt of a sample data package from an analytical laboratory, the Data 
Validation Coordinator shall provide a copy of the laboratory Chain-of-Custody Form to the Database 
Record Custodian. The Database Record Custodian shall use this copy to update the Sample Tracking 
Summary and shall place the copy of the laboratory-provided Chain-of-Custody Form in the Database 
Record File. The photocopy of the laboratory-provided Chain-of Custody Form shall be stapled to the 
previously filed field copy. Upon receipt of all analytical' data, two copies of the Chain-of-Custody will 
therefore be in the file. Review of the Chain-of-Custody Forms will therefore be a simple mechanism to 
determine if all data have been received. Chain-of-Custody is addressed in SOP SA-6.1. 

5.6 Data Validation Letters 

All data validation deliverables (or raw data summaries if validation is not conducted) shall be provided for 
incfusion in both the Database Record File and the project file. If USEPA regional- or client-specific 
requirements are such that Form Is (or similar analytical results) need not be provided with the validation 
deliverable, copies of such results must be appended to the deliverable. It is preferable, although not 
essential that the validation qualifiers be hand-written .directly on the data summary forms. The data 
validation deliverables (and attendant analytical summaries) will provide the basis for direct comparison of 
the database printout and the raw data and qualifiers. 

5. 7 Historical Data 

At the direction of the Project Manager, historical data may also be included in a project-specific analytical 
database. In the event that historical data are germane to the project, hardcopy of the historical data must 
be included in the Database Record File. Historical data may be maintained in tlie form of final reports or 
as raw data. The information contained in the historical data file must be sufficient to identify its origin, its 
collection date, the sample location, the. matrix, and any and all other pertinent information. All available 
analytical data, Chain-of-Custody Forms, boring logs, well construction logs, sample location maps, shall 
be photocopied by the Project Manager (or designee) and placed in one or more 3-ring binders. All 
information shall be organized chronologically by matrix. It. shall be the responsibility of the Project 
Manager (or designee) to ensure that all inconsistencies between analytical data, Chain-of-Custody 
Forms, boring logs, sample log sheets, and field logbooks are identified and corrected. The Project 
Manager (or designee) shall decide which nomenclature is appropriate and edit, initial and date all 
relevant forms. Data entry may only be performed on information that has undergone the aforementioned 
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editing process, thereby having a direct correlation between hardcopy information and what will become 
the electronic database. 

6.0 RECORDS 

Records regarding database preparation and quality assurance review include all those identified in the 
previous section. Upon completion of the database task, records from the file will be forwarded to the 
Project Manager for inclusion in the project file, or will be placed in bankers boxes (or equivalent) for 
storage. The final records for storage shall include the following minimum information on placards placed 
on both the top and end of the storage box: 

Database Record File 
PROJECT NUMBER: __ 
SITE NAME: ___ _ 
DATE FILED:_)_/_ 
SUMMARY OF CONTENTS ENCLOSED 
BOX_ OF_ 

· Project- or program~specific record keeping requirements shall take precedence overthe record keeping 
requirements of this SOP. 
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vi. Providing standard work practices to minimize potential injuries and exposures associated with 

hazardous waste work. 

vii. Modifying this HASP, as it becomes necessary. 

• The TtNUS Field Operations Leader (FOL) is responsible for implementation of the HASP with the 

assistance of an appointed Site Safety Officer (SSO). The FOL manages field activities, executes the 

work plan, and enforces safety procedures as applicable to the work plan. 

• The SSO supports site activities by advising the FOL on the aspects of health and safety on-site. In this 

capacity the SSO: 

i. Coordinates health and safety activities with the FOL. 

ii. Selects, applies, inspects, and maintains personal protective equipment. 

iii. Establishes safe work zones and control points in areas of operation. 

iv. Implements air monitoring program during onsite activities. 

v. Verifies training and medical clearance of onsite personnel status in relation to site activities. 

vi. Implements Hazard Communication, Respiratory Protection Programs, and other associated 

health and safety programs as they may apply to site activities. 

vii. Coordinates emergency services. 

viii. Provides site-specific training for onsite personnel. 

ix. Investigates accidents and injuries (see Attachment I - Illness/Injury Procedure and Report Form) 

x. Provides input to the PHSO regarding the need to modify, this HASP, or applicable health and 

safety associated documents as per site-specific requirements. 

Note: In some cases one person may be designated responsibilities for more than one position. For 

example, the FOL may also be responsible for SSO duties. This action will be performed and 

permitted only as credentials, experience, and availability permits. 
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ATTACHMENT A 

MIS; REQUEST FORM 

Tetra Tech NUS, Inc 

Proiect Name: Request Date: 
CTO: Date Data Available for Production: 
Proiect Manaaer: Reguest in Support of: 
Requestor: Database Lead: 
Proiiram/Client: GIS Lead: 
State/EPA Reaion: Statistics Lead: 

Risk Lead: 
Site Namers\ (Area, OU, elc.l: 
Samolina Datefsl: 
Matrix: LJ GW LJ SO LJ SD LJ SW LJ...;;O"'th""e"'r: __________ _ 

.::a-liels:--------0L.aiia15-ii09ci0'dior-a.il-upcoiliiii95ariipifii9e-veni ___________________ l'Oiai#-oTSamp1es ______________ _ 

Estimated Hours ' Additional Instructions: 
>-----Due Date ----------------------1 ,__ __ _ 

Complete ETS Charge No. 
1--------FOL 

oata Elii;:y:----------------------------------------------------------------------------------------------
D Chemical data needs to be en~ered from hardcopy 
D Chemical data needs to be forinated electronically. 
D Field analytical data needs to tie entered lrom hardcopy 
D Geologic data needs to be enl~red from hardcopy 
D Hydrology data needs to be e~lered from hardcopy 

____ Estimated# of Samples 

Estimated Hours · Additional Instructions: 
t----Due Date ----------------------'! 
1----..,.---Complete ETS Charge No. 

iaiiies-,-------8~~~~~~~1~~~~;~:-:i~~------,--------------------------------------------~-------------

B Occurance and Distribution ' I I with criteria 
Sampling Analytical Summary' 

D Other: : 
Estimated Hours Additional Instructions: 

t----DueDrue ----------------------'! 
1--------Complele ETS Charge No. 

Gis:·---------o-Gan0ralf:aciliiyTocaiiaii-----,-c-··-----------~-------------~---------..,.-------------

D Site Location ·. ' 
D Potentiometric Contours/Groumdwater Flow 
D Sample Location Proposed 
D Sample Location Existing 

I 

>-----

D Tag Map Single Round 
D Tag Map Multiple Round 

§ lsoconcentrations 
Chart Map 
30 Visualization . 

D EGISCD 
D Othei: 

Estimated Hours 
Due Date ,___ __ _ 

t-------Compiete ETS Charge No. 

Additional Instructions: 

Siatl5ti<:s:-------o-v0s·------------------------,------------------------_---------------------------·---------
Esnma10d Hours Additional Instructions: 

,__ ___ Due Date -'--"==;;...c.==="----------------1 

t-------Complete ETS Charge No .. &i!osiaiisu.::s:-·o-'les ________________________ ,_ _____________________________________________________ _ 
t----Estimated Hours _A~d~d·~1ti_on_a~l~ln~str_u_c_1i_on_s_: _____________ __. 

Due Date 
~===::~~----Complete ETS Charge No. 
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1.0 INTRODUCTION 

Revision 0 
September 2007 

This Health and Safety Plan (HASP) was developed as part of the Tetra Tech NUS, Inc, environmental health 

and safety program. It is designed to provide site-specific information regarding site conditions and planned 

activities in support of a Supplemental RCRA Facility Investigation (RFI) in Zone J of Charleston Naval 

Complex in North Charleston, South Carolina. It is the objective of this HASP to protect TtNUS employees, 

subcontractors, and the general public from hazards that may be associated with these activities. This HASP 

will be used in conjunction with the TtNUS Health and Safety Guidance Manual, which contains Standard 

Operating Procedures (SOPs) and safe work practices that may be related to site activities. This HASP and 

the contents of the Guidance Manual were developed to comply with the requirements stipulated in 29 CFR 

1910.120, OSHA's Hazardous Waste Operations and Emergency Response Standard. 

In the event that the scope of site activities are modified, this HASP will be reviewed and if necessary be 

updated to include necessary information including applicable hazard assessments. Changes to this HASP 

will be requested through the Task Order Manager (TOM) also known as the Project Manager (PM), and/or 

the Health and Safety Manager (HSM). It is the responsibility of the TOM to notify affected personnel of any 

scope of work changes and associated modifications to this HASP. 

1.1 KEY PROJECT PERSONNEL AND ORGANIZATION 

This section defines responsibility for site health and safety for TtNUS and subcontractor employees engaged 

in onsite activities. Personnel assigned to these positions will exercise the primary responsibility for onsite 

health and safety. These persons will be the primary points of contact for any questions regarding the health 

and safety procedures and the selected control measures that are to be implemented for the protection from 

hazards associated with onsite activities. 

• The TtNUS TOM is responsible for the overall direction of health and safety for this project. 

• The Project Health and Safety Officer (PHSO) is responsible for developing this HASP in accordance 

with applicable OSHA regulations. Specific responsibilities include: 

i. Providing information regarding site contaminants and physical hazards associated with the site. 

ii. Establishing air monitoring and decontamination procedures. 

iii. Assigning personal protective equipment based on task and potential hazards. 

iv. Determining emergency response procedures and emergency contacts. 

v. Stipulating training and medical surveillance requirements as it may pertain to onsite activities. 
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1.2 SITE INFORMATION AND PERSONNEL ASSIGNMENTS 
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Site Name:. __ C=h"'-'a=r=le=s=to:.:..;n'""'"N..;.:a:::...:v=a:.:...I C=o:..:..m=-<=p=le"'"'x'--_ 

Address: __ --'--'N-=o'"""rt:..:..h--=C'"'"'h=a""'"rle=s""""to=n~.~S~o~u=th""'-=C=a"""'ro=li~na 

Client Contact: -----------

Phone Number: __________ _ 

Pager: 

Fax Number: 

E-Mail 

Purpose of Site Visit: See· Section 4.0 of this HASP. 

Proposed Dates of Work: =-J=an:..;.:u=a::.:..ryJ....=.2=-00"'"'8=-----------------------

Project Team: 

Tetra Tech NUS Personnel: 

Linda Klink P.E. 

Mike Whitten 

Matthew M. Soltis. CIH. CSP 

Don Westerhoff. CSP 

TBD 

Non-Tetra Tech NUS Personnel 

Katahdin Analytical 

FedEx 

Discipline/Tasks Assigned: 

Task Order Manager 

FOL/SSO 

CLEAN Health and Safety Manager 

Project Health and Safety Officer 

Field Technician 

Affiliation/Discipline/Tasks Assigned 

Analytical Laboratory 

Sample/Parcel Delivery 

Phone No. 

(412) 921-8650 

(803) 649-7963 

(412) 921-8912 

(412) 600-8292 

(207) 87 4-2400 

(800) 463-3339 

Hazard Assessments. (for purposes of 29 CFR 1910.132) and HASP preparation conducted by: 

Don Westerhoff. CSP 
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2.0 EMERGENCY ACTION PLAN 

2.1 INTRODUCTION 

Revision 0 
September 2007 

This section was developed as part of a planning effort to direct and guide field personnel in the event of 

an emergency. In the event of on-site emergencies, which cannot be handled by on-site personnel, site 

personnel will be evacuated to a safe place of refuge and the appropriate emergency response agencies 

will be notified. It has been determined that a majority of potential emergency situations would be better 

supported by outside emergency responders. Based on this determination, Tetra Tech NUS and 

subcontractor personnel will only provide emergency response support at the capabilities of on-site 

response. Workers who are ill or who have suffered a non-serious injury may be transported by site 

personnel to nearby medical facilities, provided that such transport does not aggravate or further endanger 

the welfare of the injured/ill person. The emergency response agencies listed in this plan are capable of 

providing the most effective response, and as such, will be designated as the primary responders. These 

agencies are located within a reasonable distance from the area of site operations, which ensures 

adequate emergency response time. This emergency action plan conforms to the requirements of OSHA 

Standard 29 CFR 1910.38(a), as allowed in OSHA 29 CFR 1910.120(1)(1 )(ii). 

Tetra Tech NUS, Inc. and subcontractor personnel will provide: 

• Initial stage fire fighting support and prevention 

• Initial spill control and containment measures and prevention 

• Removal of personnel from emergency situations 

• Provide initial medical support for injuries or illnesses requiring only first-aid level support 

• Provide site control and security measures as necessary 

2.2 EMERGENCY PLANNING 

To minimize and eliminate these potential emergency situations, emergency planning activities associated 

with this project include the following. The SSO and/or the FOL are responsible for: 

• Coordinating with Local Emergency Responders to ensure that Tetra Tech NUS emergency action 

activities are compatible with existing facility emergency response procedures. 

• Establishing and maintaining information at the project staging area (support zone) or the Tetra Tech 

NUS Field Office for easy access in the event of an emergency. This information will include the 

following: 

Chemical Inventory (used on-site) •. with Material Safety Data Sheets. 
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On-site personnel medical records (medical data sheets). 

A logbook identifying personnel on site each day. 

• Identifying a chain of command for emergency action. 

Revision 0 
September 2007 

• Educating site workers to the hazards and control measures associated with planned activities at the 

site, and to provide early recognition and prevention where possible. 

2.3 EMERGENCY RECOGNITION AND PREVENTION 

2.3.1. Recognition 

Site workers shall anticipate potential emergency situations (personal injury, boating incidents, etc.) and 

implement appropriate planning exercises, preventative measures, and precautions to ensure they are 

capable of necessary response activities. Potential site hazards, the activities for which they are 

associated with, and the recommended control methods are discussed in detail in Section 6.0 and the 

Safe Work Permits contained in this HASP. Additionally, early recognition of emergency situations will be 

supported by periodic site surveys to eliminate any situation predisposed to an emergency. The FOL, and 

the SSO will make up the site evaluation committee responsible for these periodic surveys. 

2.3.2 Prevention 

Tetra Tech NUS and subcontractor personnel will minimize the potential for emergencies by ensuring 

compliance with the HASP, the Health and Safety Guidance Manual and applicable OSHA regulations. 

2.4 EVACUATION ROUTES, PROCEDURES, AND PLACES OF REFUGE 

In the event that the site must be evacuated, all personnel will immediately stop activities and report to the 

support zone or site vehicles. An evacuation will be initiated whenever recommended hazard controls are 

insufficient to protect the health, safety or welfare of site workers. Specific examples of conditions that 

may initiate an evacuation include, but are not limited to the following: severe weather conditions; fire or 

explosion; boat malfunction; snake/alligator attack, and ill site workers or any evidence of personnel 

exposure to potential site contaminants. 

Evacuation procedures will be discussed during the pre-activities training session, prior to the initiation of 

project tasks. Evacuation routes from the site and safe places of refuge are dependent upon the location 

at which work is being performed and the circumstances under which an evacuation is required. As a 
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result, assembly points will be selected and communicated to the workers relative to the site location 

where work is being performed. 

2.5 EMERGENCY ALERTING AND ACTION/RESPONSE PROCEDURES 

Since Tetra Tech NUS personnel will be working in close proximity to each other, hand signals and voice · 

commands, will be sufficient to alert site personnel of an ·emergency. Though unexpected, if site 

personnel work in remote locations or if site activities are conducted in separate sites simultaneously, cell 

phones or two-way radios will be used to communicate between teams of workers. 

If an emergency occurs, the following procedures are to be initiated: 

• Initiate an evacuation. Report to the designated refuge assembly point in the support zone. 

• Describe to the FOL (who will serve as the Incident Coordinator) what has occurred and as many 

details as possible. Once all personnel are evacuated, incipient response procedures will be enacted 

to control the situation. 

In the event that site personnel cannot control the incident through offensive and defensive measures, the 

FOL and SSO will enact the emergency notification procedures to secure additional outside assistance in 

the following manner: 

• Call 9-1-1 or other emergency contacts (Table 2-1) and report the emergency. Give the emergency 

operator the location of the emergency, the type of emergency, the number of injured, and a brief 

description of what occurred. Stay on the phone and follow the instructions given by the operator. 

The operator will then notify and dispatch the proper emergency response agencies. 

While on the boat emergency communication and/or alarm (airhorn, whistle) will be maintained on board. 

Remember whatever is selected must work if wet. 

2.7 EMERGENCY EQUIPMENT 

A first aid kit and a 2A. ABC Fire extinguisher will be available during all on site activities and will be 

maintained and shall be immediately available for use in the event of an emergency. 
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2.8 EMERGENCY CONTACTS 

Revision 0 
September 2007 

Prior to performing work at any of the sites, all personnel will be thoroughly briefed on the emergency 

procedures to be followed in the event of an accident. Table 2-1 provides a list of emergency contacts 

and their associated telephone numbers. This table must be posted on site where it is readily available to 

all site personnel. 

In addition, Tetra Tech NUS personnel who are injured or become ill on the job must notify appropriate 

company representatives. Figure 2-1 presents the procedure for reporting an injury/illness, and the form 

to use for this purpose. If the emergency involves personnel exposures to chemicals, follow the 

steps in Figure 2-1. 
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FIGURE 2-1 
POTENTIAL EXPOSURE PROTOCOL 
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The purpose of this protocol is to provide guidance for the medical management of injury situations. 

In the event of a personnel injury or accident: 

• Rescue, when necessary, employing proper equipment and methods. 

• Give atten~ion to emergency health problems -- breathing, cardiac function, bleeding, and shock. 

• Transfer the victim to the medical facility designated in this HASP by suitable and appropriate 

conveyance (i.e. ambulance for serious events) 

• Obtain as much exposure history as possible (a Potential Exposure report is attached). 

• If the injured person is a Tetra Tech NUS employee, call the medical facility and advise them that the · 

patient(s) is/are being sent and that they can anticipate a call from the WorkCare physician. 

WorkCare will contact the medical facility and request specific testing which may be appropriate. 

WorkCare physicians will monitor the care of the victim. Site officers and personnel should not 

attempt to get this information, as this activity leads to confusion and misunderstanding. 

• Call WorkCare at 1-800-455-6155 and enter Extension 109, being prepared to provide: 

Any known information about the nature of the injury. 

- As much of the exposure history as was feasible to determine in the time allowed. 

Name and phone number of the medical facility to which the victim(s) has/have been taken. 

Name(s) of the involved Tetra Tech NUS, Inc. employee(s). 

Name and phone number of an informed site officer who will be responsible for further 

investigations. 

Fax appropriate information to WorkCare at (714) 456-2154. 

• Contact Corporate Health and Safety Department (Matt Soltis) and Human Resources (Marilyn Duffy)· 

at 1-800-245-2730. 

As data is gathered and the scenario becomes more clearly defined, this information should be forwarded 

to WorkCare. 

2-5 CTO 0017 



Name: 

FIGURE 2-1 (continued) 
WORKCARE 

POTENTIAL EXPOSURE REPORT 

------------------- Date of Exposure: 

Revision 0 
September 2007 

Social Security No.: Age: 
----------~ 

Sex: 

Client Contact: Phone No.: 

Company Name: 

I. Exposing Agent 
Name of Product or Chemicals (if known): ___________________ _ 

Characteristics (if the name is not known) 
Solid Liquid Gas Fume Mist Vapor 

II. Dose Determinants 
What was individual doing? ________________________ _ 
How long did individual work in area before signs/symptoms developed? 
Was protective gear being used? If yes, what was the PPE? 
Was their skin contact? --------------------------
Was the exposing agent inhaled? _______________________ _ 
Were other persons exposed? If yes, did they experience symptoms? 

Ill. Signs and Symptoms (check off appropriate symptoms) 

IV. 

Immediately With Exposure: 
Burning of eyes, nose, or throat 
Tearing 
Headache Dizziness 
Cough 
Shortness of Breath 

Weakness 
Nausea I Vomiting 
Shortness of Breath 
·cough 

Delayed Symptoms: 

Present Status of Symptoms (check off appropriate symptoms) 
Burning of eyes, nose, or throat 
Tearing 
Headache 
Cough 
Shortness of Breath 
Chest Tightness I Pressure 
Cyanosis 

Chest Tightness I Pressure 
Nausea I Vomiting 

Weakness 

Loss of Appetite 
Abdominal Pain 

Headache 
Numbness I Tingling 

Nausea I Vomiting 
Dizziness 

Weakness 
Loss of Appetite 
Abdominal Pain 

Numbness I Tingling 

Have symptoms: (please check off appropriate response and give duration of symptoms) 
Improved: Worsened: Remained Unchanged: ·---

V. Treatment of Symptoms (check off appropriate response) 
None: Self-Medicated: Physician Treated: 
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TABLE 2-1 
EMERGENCY REFERENCE 

Revision O 
September 2007 

CNC, NORTH CHARLESTON, SOUTH CAROLINA 

CONTACT PHONE NUMBER 

EMERGENCY 
911 

(Charleston Police, Fire, and Ambulance Services) 

Charleston County EMS (843) 745-4000 

Charleston Naval Hospital (843) 743-7011 

Onsite Representative at CNC 
(843) 743-2136 

Dudley Patrick 

US Coast Guard (843) 742-7616 

Chemtrec (800) 424-9300 

National Response Center (800) 424-8802 

Palmetto Poison Control Center Columbia, S.C. (800) 222-1222 

WorkCare 
(800) 455-6155 

ext. 109 

TtNUS, Pittsburgh Office (412) 921-7090 

Task Order Manager 
(412) 921-8650 

Linda Klink, P.E. 

Health and Safety Manager 
(412) 921-8912 

Matthew M. Soltis, CIH, CSP 

Project Health and Safety Officer 
(412) 600-8292 ' 

Don Westerhoff, CSP 

National Call Before You Dig 811 
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2.9 DIRECTIONS TO THE HOSPITAL 

The nearest hospital is the Charleston Naval Hospital. 

Charleston Naval Hospital 
McMillan Road 
Charleston, SC 29406 
(843)743-7011 

Directions: 

• Exit Naval Complex via the Main Gate (McMillan Road) 

• Proceed West, toward Rivers Road 

Revision 0 
September 2007 

• At the intersection of McMillan and Rivers, the hospital is on the left. The hospital entrance is just 

before the intersection. The hospital is approximately% mile from the Main Gate. 
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3.0 SITE BACKGROUND 

3.1 FACILITY INFORMATION 

Revision 0 
September 2007 

The Charleston Naval Complex (CNC) facility is being turned over to the city, once the Navy has fully 

evacuated and remediated the site. The complex is a heavily industrialized 1,500 acres with over four and 

a half miles of shoreline on the Cooper River, north of the city of Charleston. This location was also known 

as the Charleston Naval Shipyard. 

3.2 ZONE J 

Zone J consists of the Cooper River, Shipyard Creek, and Noisette Creek, which adjoin CNC properties. 

The CNC is on the western shore of the Cooper River, approximately 6.75 miles upriver from Fort Sumter. 

Its 3. 75-mile waterfront is dominated by 25 piers and five drydocks, and is protected along most of its 

length by a wooden and/or concrete seawall. Industrial areas along the CNC's shoreline were associated 

primarily with the repair and maintenance of large ships. Both Noisette Creek and Shipyard Creek are 

bordered by less industrial areas, but point source discharges are also present in these tributaries. 

Numerous stormwater and/or industrial outfalls are also along the CNC shoreline. 

Each Zone J water body, although part of the same dynamic watershed is distinctly different in size, flow, 

and level of near shore industrialization; therefore, it was considered necessary to segregate the data 

collected from each water body and assess the Cooper River, Shipyard Creek, and Noisette Creek as 

separate entities. 

Prior sediment sampling at Zone J. utilized method detection limits (MDLs) that exceed ecological 

screening values. Additional sediment samples are required to address this situation and satisfy 

regulatory agency concerns and comments as related to the site RFI. 
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4.0 SCOPE OF WORK 
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This section of the HASP describes the project tasks that will be performed at CNC. Additionally, each 

task has been evaluated and the associated hazards and recommended control measures are provided in 

each Safe Work Permit provided in Attachment II of this HASP. Specific tasks to be conducted include 

but are not necessarily limited to, the following: 

• Mobilization/Demobilization 

• Sediment Sampling 

• Decontamination 

• IDW Management 

For a more detailed description of the sampling activities refer to the Site Work Plan. Any tasks to be 

conducted outside of the elements listed here will be considered a change in scope requiring modification 

of this document. The TOM or a designated representative will submit requests for modifications to this 

document to the HSM. 
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5.0 SAFE WORK PRACTICES 
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In addition to the task-specific work practices identified, the following general safe work practices are to be 

observed when conducting work on-site. These practices establish a pattern of general precautions and 

measures for reducing risks associated with hazardous site operations. 

• Eating, drinking, chewing gum or tobacco, taking medication, and/or smoking in contaminated or 

potentially contaminated areas or where the possibility for the transfer of contamination exists or within 

designated operational areas is prohibited. 

• A copy of the Map to the hospital and the emergency telephone numbers must be maintained where it 

is immediately accessible to all site personnel. 

• Attend briefings on anticipated hazards, equipment requirements, emergency procedures, and 

communication methods before going on site. 

• Immediately report injuries, illnesses, and unsafe conditions, practices, and equipment to the Site 

Safety and Health Officer (SSO). 

• Inform co-workers of potential symptoms of illness, such as headaches, dizziness, nausea, or blurred 

vision. These symptoms could be indicative of potential chemical exposure or possibly heat or cold 

stress related conditions. 
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6.0 HAZARD ASSESSMENT 
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The following section provides information regarding the chemical, physical, and natural hazards 

associated with the sites to be investigated and the activities that are to be conducted as part of the scope 

of work. 

6.1 CHEMICAL HAZARDS 

This project is in support of a RFI. Previous analytical data from Zone J indicate the presence of low 

concentrations of metals, semi-volatile organic compounds (SVOCs), Pesticides, and Polychlorinated 

Biphenyls (PCBs). 

None of the previously identified contaminants are expected to be encountered at concentrations that are 

likely to pose an exposure threat to site workers performing sampling activities. Safe work practices will 

be used to prevent potential exposures to any contaminants that may be present in sediments. Site 

personnel will employ good work hygiene practices and PPE to minimize potential contact and therefore 

exposure. 

6.1.1 Metals 

Specific toxicities and hence symptoms vary to somewhat extent between individual metal compounds 

and associated isomers. However, general toxicities exist that can be applied to all metals. For instance all 

metals are considered kidney toxins. Other generalized effects have shown demonstrated impacts on the 

peripheral and central nervous systems, blood forming mechanisms, gastrointestinal disturbances, cardio 

and vascular toxicities and some are cancer causing agents. Generally, in a particulate form, metals will 

cause respiratory, dermal, and eye irritation. Acute symptoms associated with ingestion include stomach 

pain, cramps, headaches, possibly diarrhea and vomiting. These conditions are typically symptomatic of 

chronic exposure or acute exposur~ to high concentrations which are not anticipated on the site. 

Over exposure to these substances as indicated above typically occurs through ingestion or inhalation of 

particulates and/or fumes found within some industrial settings. The majority of the available toxicological 

information has been derived from such settings. In our situation, potential exposure to these compounds 

are greatly reduced if not eliminated based on the media in which they (the contaminants) may exist. This 

includes commingled and bound with soil particulates, sediments, the majority of which will be underwater. 

This aspect greatly reduces the mobility of the metals and thereby has a direct impact on the exposure 

potential and impact. Ingestion possibilities still exist however, usually facilitated through contaminated 

hand or glove to mouth contact or to some media which eventually contacts the mouth. This exposure 
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route can also be controlled and thereby minimize exposure potential. Actions include the use of gloves, 

good work hygiene practices, and through the employment of a suitable decontamination procedure. 

6.1.2 Polycyclic Aromatic Hydrocarbons (PAHsl 

These substances include anthracene, benzo[a]anthracene, benzo[a]pyrene, chrysene, fluroanthene 

Acute exposures may result in difficulty breathing, respiratory failure and skin and eye burns. Chronic 

exposure may damage the liver, kidneys, lungs and skin. Many of these substances are recognized for 

their cancer causing properties. Overexposure to these substances has shown to be a skin, eye, and 

mucous membrane irritant. Some of these substances are considered a photosensitizer and mild allergen 

and considered mildly to moderately toxic by ingestion. The majority of these substances are petroleum 

based pitch which is considered insoluble. These substances will commingle with soils and sediments 

which minimizes mobility and exposure potential. Ingestion exposure routes still exist. But this route can 

be controlled through use of PPE, good work hygiene practices, and diligent application of 

decontamination procedures. 

6.1.3 PCBs/Pesticides (Insecticides/Herbicides) 

These substances exercise general toxicities on the Central Nervous Systems, Liver, Kidneys, and skin. 

The function of pesticides and herbicides are typically to disrupt operations on a molecular level through 

enzyme inhibition or binding. PCBs were employed as dielectric fluids to control heat within transformers 

and capacitors. Due to the bioaccumulative properties and persistence within the environment these 

substances were eventually discontinued from use. Acute signs and symptoms are: 

• Skin eruptions - chloroacne (yellow pustules similar to acne) associated with PCBs and some 

herbicides 

• CNS/Neuromuscular symptoms include headaches, fatigue, dizziness, muscle twitching, tremors, 

convulsions, weakness or numbness of the arms or legs, as well as, disturbed equilibrium. 

These signs and symptoms are associated with acute poisoning and are not anticipated within this 

environmental setting. PCBs have been implicated as a potential carcinogen. 
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Other sources of potential chemical exposure during planned activities include decontamination fluids 

(e.g., isopropanol) and sample preservatives. For any substances brought onto the site, the SSO is 

responsible for instituting a site-specific Hazard Communication Program (see Section 5 of the Health 

and Safety Guidance Manual) and for collecting the appropriate Material Safety Data Sheets (MSDS) from 

the chemical manufacturers/suppliers. The SSO is also responsible for completing ttie Safe Work Permit 

for the decontamination task using the appropriate MSDS (specifying any necessary PPE, etc.) and for 

reviewing the contents of the MSDSs and Safe Work Permit with anyone who will use these substances. 

6.2 PHYSICAL HAZARDS 

In addition to the chemical hazards discussed above, the following physical hazards may be present 

during the performance of the site activities. 

• Water/Boating Hazards 

• Slips, trips, and falls 

• Cuts (or other injuries associated with hand tool use) 

• Lifting (strain/muscle pulls) 

• Vehicular and foot traffic 

Each of these physical hazards is discussed in greater detail in the Health and Safety Guidance Manual. 

Additionally, information on the associated control measures for these hazards are discussed in Table 5-1 

of this HASP. 

6.2.1 Water/Boating Hazards 

Every year hundreds of people die, thousands are injured, and millions of dollars of property damage 

occur because of preventable boating accidents on U.S. waterways. Prior to performing sediment 

sampling from a boat, site personnel shall: 

• Ensure the vessel is sea worthy and appropriately licensed/registered with a USCG Safe Vessel 

Certificate. 

1; • An emergency means of communication (cell phone, air horn, two way radio - Remember the 

selected communication must work if wet) will be available to alert appropriate emergency responders 

in the event of an incident. 

• Boating operations will be performed in accordance with United States Coast Guard rules and 

regulations (http://www.uscgboating.org/). 
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• At least one member of the sampling team will be an experienced operator of a boat and have 

· completed a boating safety course with knowledge of USCG rules and regulations. USCG personal 

flotation devices will be available and worn at all times while on the boat. 

6.2.1.1 U.S.C.G. Flotation Device Types 

Use the following information to determine the proper type of U.S.C.G. PFD. 

Off Shore Life Jacket (type I. 221bs buoyancy) 

Type I life jacket is the best choice for rough or open waters. This type will float you the best and is 

favorable if rescue may be long in coming. This type will turn an unconscious person upright in the water. 

Though is bulky it does have a highly visible color for easier detection. 

Near Shore Buoyant Vest (Type II, 15.51bs buoyancy) 

Type II is a good choice for calmer waters. It will turn most unconscious persons face-up in the water. 

Though it is less bulky than Type I, it is not intended for long hours in calm or rough water. 

Flotation Aid (Type Ill. 15.51bs buoyancy) 

Type Ill is probably the most comfortable device offering more freedom of movement, such as water 

skiing or fishing, but is not intended for rough water. As a result an unconscious person may end up face

down in the water. However, based on the planned task this will be sufficient for planned activities. 

Throwable Devices (Type IV) 

Throwable devices are intended for calm waters with heavy boat traffic where help is always close. It is not 

intended for unconscious persons or non-swimmers or long hours in the water. They are good backups for 

the other devices. 

• Under no circumstances shall boating operations be performed under adverse weather/water 

conditions (thunderstorms, high winds, excessive surf, etc.). 

The following link can be used to view additional information including the Reference Guide to State 

Boating Laws:http://www.uscgboating.org/regulations/Nasbla Ref Guide 6.pdf 
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6.3 NATURAL HAZARDS 
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Insect/animal bites and stings, poisonous plants, and inclement weather are natural hazards that may be 

present given the location of activities to be conducted 

6.3.1 Insect/Animal Bites and Stings 

Insect/animal bites and stings are difficult to control given the climate Charleston. However, in an effort to 

minimize this hazard the following control measures will be implemented. 

• Commercially available bug sprays and repellents will be used whenever possible. Products such as 

DEET should not be applied directly to the skin due to potential irritation. This product, should be 

applied over clothing articles. 

• Where possible, loose-fitting and light-colored clothing with long sleeves should be worn. This will 

also aid in insect control by providing a barrier between the field person and the insects and to provide 

easy recognition of crawling insects against the lighter background. Pant legs should be secured to 

the work-boots using duct tape to prevent access by ticks 

• Clothing/limited body checks for ticks and other crawling insects should be conducted upon exiting 

vegetated areas. Workers should perform a more detailed check of themselves when showering in 

the evening. Ticks prefer moist areas of the body (arm-pits, genitals, etc.) and will migrate to those 

locations. 

• The FOL/SSO will preview access routes and work areas in an effort· to identify physical hazards 

including nesting areas in and around the work sites. These areas will be flagged and communicated 

to site personnel. 

• The FOL/SSO must determine if site personnel (through completion of Medical Data Sheets), suffer 

allergic reactions to bee and other insect stings and bites. When personnel are on-site who are 

predisposed to these conditions, the FOL/SSO will take the appropriate measures to secure physician 

directed antidotes. 

Note: Record any allergies on the Medical Data Sheets and report them to the SSO. 
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Mosquito Transmitted Illnesses and Disease 

Revision 0 
September 2007 

Malaria may occur when a mosquito or other infected insect sucks blood from an infected person, and the 

insect becomes the carrier to infect other hosts. The parasite reproduces within the mosquito, and is then 

passed on to another person through the biting action. Acute symptoms include chills accompanied by 

fever and general flu like symptoms. This generally terminates in a sweating stage. These symptoms 

may recur every 48 to 72 hours. 

6.3.2 Snakes, Alligators and Other Wild Animals 

Areas to be investigated could be prime nesting and/or hiding locations for alligators, snakes and other 

reptiles. Sharks have also been reported in the Cooper. To avoid potential injury the following safe work 

practiceswill be employed: 

• Avoid dangling hands or any other part of the body into the water from the boat. This will look like bait. 

• Do not throw food overboard as it may attract alligators and/or sharks. 

• Use an alligator watch when sampling along waters edge. 

• Examine areas to be sampled prior to moving the boat in place where overhanging vegetation may 

hide snake, alligators or similar reptiles. It has been reported that water moccasins have dropped from 

trees into boats. Again examine areas prior to entering. 

• When extracting the sediment sampler examine it for snakes before opening it in the boat. Have a 

large tub with a lid so if a snake is in the sampler during sediment extraction it will drop in the tub vs. 

the boat. 

• Personnel should avoid reaching into areas that are not visibly clear of snakes or insects. 

• Snake chaps will be worn in areas of known or anticipated snake infestation. 

• Site personnel who are allergic to stinging insects such as bees, wasps, and hornets must be 

particularly careful since severe illness and death may result from allergic reactions. As with any 

medical condition or allergy, information regarding the condition must be listed on the Medical Data 

Sheet and the FOL and SSO notified. 

Alligators are often found in the major river drainage basins and large lakes. They also can be found in 

marshes, swamps, ponds, drainage canals, settling ponds, and ditches. Alligators are tolerant of poor 

water-quality and occasionally inhabit brackish marshes along the coast. A few even venture into salt 

water. 

Mature alligators seek open water areas during the April-to-May courtship and breeding season. After 

mating, the females move into marsh areas to nest in June and early July where they remain until the 

following spring. Males generally prefer open and deeper water year-round. Alligators less than four feet 
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long typically inhabit the marshy areas of lakes and rivers. Dense vegetation in these habitats provides 

protective cover and many of the preferred foods of young alligators. 

• Most human attacks associated with alligators occur when they have been fed by humans or when 

defending their nests. 

• Under no circumstances should you approach an alligator closely. They are quite agile, even on land. 

As with any wild animal, alligators merit a measure of respect. 

• Alligators are classified as a threatened species and thus enjoy the protection of state and federal law. 

Only representatives of the South Carolina Department of Natural Resources (SCDNR) are 

empowered to handle nuisance alligators. 

• It is illegal to feed, tease, harass, molest, capture or kill alligators. 

If a serious problem does exist, notify the site contact and if necessary the SCDNR. 

6.3.3 Poisonous Plants 

Various plants which can cause allergic reactions may be encountered during field work. These include, 

but may not be limited to, poison ivy, poison oak, and poison sumac. Contact of field personnel with these 

plants may occur when clearing vegetation for access to work areas, or as a result of movement through 

these plants. An irritating, allergic reaction can occur when direct contact is achieved between the plant 

and the bare skin of a field person, or the plant and some piece of equipment or clothing article that then 

later comes in contact with the bare skin of a field person. Oils are transferred from the plant to exposed 

skin, clothing, or piece of equipment. The degree of the irritating, allergic reaction can vary significantly 

from one person to the next. 

Protective measures to control and minimize the effects of this hazard may include, but not limited to, the 

following: 

• Identify plants for field personnel. 

Poison Ivy - Characterized by climbing vines, three leaf configuration ovate to elliptical in shape, 

deep green leaves with a reddish tint, greenish flowers, and white berries. 

Poison Sumac - Characterized as a tall bush of the sumac family bearing compound leaves (7-13 

entire leaflets), branched from a central axis, drooping, with auxiliary clusters of white fruit. 
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NOTE: These white fruits and berries may exist only during pubescent stages. 
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Poison oak - Characterized as similar to poison ivy consisting of a shrub, stems erect, 0.3 to 2.0 

meters tall, leaflets consist of broad thick lobes coarsely serrated configuration, denser at the 

base, less so than the top. 

Protective measures may include wearing disposable garments such as Tyvek when clearing brush. 

These may be carefully removed and disposed of along with any oils accumulated from the plants. 

• Personal Hygiene - The oils obtained from the plants will only elicit an allergic response when the 

person's bare skin layer is contacted. This can be aggravated when skin pores are open (perspiring), 

or through breaks in the skin such as cuts, nicks, scratches, etc. This can also be accomplished 

when using excessively hot water for cleaning the skin, which also causes pores to open. Prior to 

break time, lunchtime, etc. personnel should wash with cool water and soap to remove as much of the 

oils as possible. In heavily vegetated areas of these plants, additional measures including barrier 

creams and blocks may be used to prevent the oils from accessing and penetrating the skin. 

These plants present an airborne sensitization hazard when burned. This is not to occur as part of this 

scope of work and therefore will not be addressed. 

6.3.4 Inclement Weather 

Project tasks under this Scope of Work will be performed outdoors and on/near water. As a result, 

inclement weather may be encountered. In the event that adverse weather conditions arise (electrical 

storms, hurricanes, etc.), the FOL and/or the SSO will be responsible for suspending or terminating 

activities until hazardous weather conditions no longer exist. When on the boat have a weather 

warning/alert radio. When sampling from shore use the radio or employ the 30/30 Rule: 

If there is less than 30 seconds between thunder and lightning go inside for at least 30 minutes from the 

last thunder. 

6.3.5 Temperature Extremes (Heat Stress and Cold Stress 

Given the anticipated project schedule, encountering low ambient temperatures during the planned work 

could be encountered. Likewise, exposures to cold temperatures could be encountered due to the 

geographic location of the project site. If such conditions are encountered, information on heat and cold 

stress recognition, prevention, and control may be found in Section 4.6 of the Health & Safety Guidance 

Manual. 
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7 .0 · HAZARD MONITORING 
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This section provides direction to field personnel that will perform hazard monitoring during site activities. 

7.1 IDENTIFIED SITE HAZARDS TO BE MONITORED 

Historical information regarding groundwater contamination does not suggest the presence of voes. As a result, 

the use of direct read air monitoring devices such as a Photoionization Detector (PIO) is not required during 

sediment sampling activities. 
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8.0 TRAINING/MEDICAL SURVEILLANCE REQUIREMENTS 

8.1 INTRODUCTORY/REFRESHER/SUPERVISORY TRAINING 

8.1.1 Requirements for Tetra Tech NUS and Subcontractor Personnel 

All Tetra Tech NUS and subcontractor personnel must complete 40 hours of introductory hazardous waste 

site training in accordance with 29 CFR 1910.120(e) prior to performing work at Zone J of CNC. 

Additionally, Tetra Tech NUS and subcontractor personnel who have had introductory training more than 

12 months prior to site work, must have completed 8 hours of refresher training within the past 12 months 

before being cleared for site work. 8-hour Supervisory Training in accordance with 29 CFR 

1910.120(e)(4) will be required for site supervisory personnel. 

Documentation of Health and Safety Training will be maintained at the project site. Copies of certificates 

or other official documentation will be used to fulfill this requirement. 

8.2 SITE-SPECIFIC TRAINING 

Tetra Tech NUS will provide site-specific training to Tetra Tech NUS employees and subcontractor 

personnel who will perform work on this project. Site-specific training will also be provided to site visitors 

(DOD, EPA, etc.) who may enter the site to perform functions that may or may not be directly related to 

site operations. Site-specific training will include: 

• Names of personnel and alternates responsible for site safety and health 

• Safety, health and other hazards present on site 

• Use of personal protective equipment 

• Work practices to minimize risks from hazards 

• Safe use of engineering controls and equipment 

• Medical surveillance requirements 

• Signs and symptoms of overexposure to site contaminants · 

• The contents of the site-specific health and safety plan including the contents of Tables 5-1 and 6-1. 

• Emergency response procedures (evacuation and assembly points) 

• Spill response procedures 

• Review the contents of relevant Material Safety Data Sheets 
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Site-specific documentation will be established as identified in Figure 8-2. Site personnel and visitors 

must sign this document upon receiving site-specific training prior to commencement of site activities. 

8.3 MEDICAL SURVEILLANCE 

8.3.1 Medical Surveillance Requirements For Tetra Tech NUS and Subcontractor Personnel 

Tetra Tech NUS personnel participating in project field activities will have had a physical examination 

meeting the requirements of Tetra Tech NUS' medical surveillance program and will be medically qualified 

to perform hazardous waste site work using respiratory protection. Documentation for medical clearances 

will be maintained on the project site and made available as necessary. 

8.3.2 Medical Data Sheet Exception Health Insurance Portability and Accountability (HIPAAl 
Requirements - The Privacy Rule 

The Privacy Rule took effect April 14, 2003. Loosely interpreted it establishes regulations for the use and 

disclosure of Protected Health Information (PHI) by the entity collecting that information. PHI is any 

information about health status (such as that you may report on your Medical Data Sheet Information), 

provision of health care, or payment for health care. This rule also requires Tetra Tech NUS, Inc. in this 

case to insure the confidentiality of communication (Medical Data Sheets). This provision severely limits 

the ability of the Medical Data Sheet to convey information you would want the Doctor to know reg,arding 

PHI if you were incapacitated. This rule also limits the SSO ability to insure provisions are in place to 

provide timely response for instance to an allergic reaction. So before you complete the Medical Data 

Sheet understand that: 

The Medical Data Sheets will not be maintained in a secure location. They wil.1 be maintained in a file box 

or binder accessible to all members of the field crew. This is intended to make these documents quickly 

accessible so they can accompany the injured party to the hospital. 

DO NOT include information that you do not wish others to know, only information that may be pertinent in 

an emergency situation or treatment. 

If you are concerned about any of these provisions do not complete the medical data sheet, but convey 

verbally to the SSO any information about allergic reactions or drug allergies that would be critical in your 

treatment 
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FIGURE 8-2 

SITE-SPECIFIC TRAINING DOCUMENTATION 
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My signature below indicates that I am aware of the potential hazardous nature of performing investigation 
activities at CNC, and that I have received site-specific training that included the elements presented 
below: 

• Names of personnel and alternates responsible for site safety and health 
• Safety, health and other hazard~ present on site 
• Use of personal protective equipment 
• Work practices to minimize risks from hazards 
• Safe use of engineering controls and equipment 
• Medical surveillance requirements 
• Signs and symptoms of overexposure 
• The contents of the health and safety plan including Tables 5-1 
• Emergency response procedures (evacuation and assembly points) 
• Review contents of the Safe Work Permits and the Material Safety Data Sheets 

I have been given the opportunity to ask questions and that my questions have been answered to my 
satisfaction. The dates of my training (introductory, refresher, and supervisory, as applicable), and my 
me d" I ·11 t t d t t th b t f k I d 1ca surve1 ance requ1remen s are accura e an correc 0 e es o mv nowe 1oe. 

Site- 40-Hour 8-Hour 8-Hour 
Name Specific Training Refresher Supervisory Medical 

(Printed and Signature) Training 
(Date) 

Training Training Exam 
Date (Date) (Date) 

Instructor: 
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8.4 SUBCONTRACTOR EXCEPTION 
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Subcontractors who will not enter the exclusion zone during operation, and whose activities involve no 

potential for exposure to site contaminants, will not be required to meet the requirements for 

training/medical surveillance, other than site-specific training as stipulated in Section 8-2. The use of this 

type of exception is permissible only with the prior consent of the CLEAN HSM. 
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9.0 SITE CONTROL 

9.1 WORK ZONES 
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Given the location and procedure used to collect sediment samples, a delineated work zone approach 

(using an Exclusion Zone, a Contamination Reduction Zone, and a Support Zone) is not feasible and will 

not be required as the spread of potential contaminants into previously unaffected areas of the site is 

unlikely. All sediment sampling and decontamination operations performed at sediment sampling 

locations or from an anchored boat will be considered the Exclusion zone. Limited equipment 

decontamination will occur at the sampling locations to prevent the possible spread of site contaminants 

or cross contamination of samples. The Support Zone can consist of some other uncontaminated, 

controlled point. The Support Zone for this project will include a staging area where site vehicles can be 

parked, equipment will be unloaded, and where food and drink containers will be maintained. The support 

zones will be established at areas of the site where exposure to site contaminants would not be expected 

during normal working conditions or foreseeable emergencies. 

9.2 SAFE WORK PERMITS 

Exclusion Zone work conducted in support of this project will be performed using Safe Work Permits to 

guide and direct field crews on a task by task basis. An example of the Safe Work Permit to be used is 

included in Figure 9-1. The daily meetings conducted by the FOL/SSO will further support these work 

permits. This will ensure that site-specific considerations and changing conditions are incorporated into 

the planning effort. Permits will require the signatures of the FOL and/or the SSO. Personnel engaged in 

onsite activities must be made aware of the elements indicating levels of protection and precautionary 

measures to be used. 

The use of these permits will establish and provide for reviewing protective measures and hazards 

associated with each operation. This HASP will be used as the primary reference for selecting levels of 

protection and control measures. The work permit will take precedence over the HASP when more 

conservative measures are required based on specific site conditions. 

9.3 BUDDY SYSTEM 

Personnel engaged in on-site activities will practice the "buddy system" to ensure the safety of the 

personnel involved in this operation. 
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9.4 MATERIAL SAFETY DATA SHEET (MSDS) REQUIREMENTS 
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Tetra Tech NUS personnel will provide MSDSs for chemicals brought on-site. The contents of these 

documents will be reviewed by the SSO with the user(s) of the chemical substances prior to any actual 

use or application or the substances on-site. The MSDSs will be maintained in a central location (i.e., 

temporary office) and will be available for anyone to review upon request. The SSO will be responsible for 

implementing a site-specific Hazard Communication Program using Section 5 of the Health and Safety 

Guidance Manual. This includes collection of MSDSs, creation and maintenance of an accurate Chemical 

Inventory Listing, addressing container labeling and personnel training issues, and other aspects as 

defined in that section. 

9.5 COMMUNICATION 

It is anticipated that site personnel will be working in close proximity during proposed field activities. In the 

event that site personnel are in isolated areas or are separated by significant distances, a supported 

means of communication between field crews will be utilized. 

External communications will be accomplished utilizing telephones at predetermined and approved 

locations. or through cellular phones. External communication will primarily be used for the purpose of 

resource and emergency resource communications. 

9.6 SITE VISITORS 

Potential site visitors that may be encountered during the performance of the field work could include the 

following: 

• Personnel invited to observe or participate in operations by Tetra Tech NUS. 

• Regulatory personnel (i.e., DOD, USCG, SCDHEC, EPA, OSHA, etc.) 

• Navy personnel 

• Other authorized visitors 

Site visitors will be routed to the FOL, who will sign them into the field logbook. Information to be recorded 

in the logbook will include the individuals name (proper identification required), who they represent, and 

the purpose for the visit. The FOL is responsible for ensuring that site visitors are escorted. 

Site visitors will be required to produce the necessary information supporting clearance on to the site. 

This includes information attesting to applicable training (40-hours of HAZWOPER training required for 

Southern Division Navy Personnel), and medical surveillance as stipulated in Section 8.3, of this 
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document. In addition, to enter the sites operational zones during planned activities, visitors will be 

required to first go through site-specific training covering the topics stipulated in Section 8.2 of this HASP. 

Once the site visitors have completed the above items they will be permitted to enter the site and 

applicable operational areas. Visitors are required to observe the protective equipment and site 

restrictions in effect at the work areas visited. Visitors must meet the requirements as stipulated in this 

plan for site clearance in order to be permitted to enter the site operational zones during planned activities. 

Any incidence of unauthorized site visitation will cause on-site activities to be terminated until that visitor 

can be removed. 
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Permit No. Date: 

FIGURE 9-1 
SAFE WORK PERMIT 

Time: From 

Revision 0 
September 2007 

to 

I. Work limited to the following (description, area, equipment used): ----------------

II. Primary Hazards __________________________________ _ 

Ill. Field Crew: 

IV. On-site Inspection conducted 0 Yes 
Equipment Inspection required 0 Yes 

V. Protective equipment required 
Level D 0 Level B 0 
Level C 0 Level A 0 

0 No 
0 No 

Initials of Inspector __ TtNUS 
Initials of Inspector TtNUS 

Respiratory equipment required 
Yes 0 Specify on the reverse 
No 0 

Modifications/Exceptions:-------------------------------

VI. Chemicals of Concern Hazard Monitoring Action Level(s) Response Measures 

Primary Route(s) of Exposure/Hazard: __________________________ _ 

(Note to FOL and/or SSO: Each item in Sections VII, VIII, and IX must be checked Yes, No, or NA) 
VII. Additional Safety Equipment/Procedures 

Hard-hat ..................................... 0 Yes 0 No Hearing Protection (Plugs/Muffs) ...... 0 Yes 0 No 
Safety Glasses .......................... 0 Yes 0 No Safety belt/harness ........................... 0 Yes 0 No 
Chemical/splash goggles ........... 0 Yes 0 No Radio/Cellular Phone ........................ 0 Yes 0 No 
Splash Shield ............................. 0 Yes 0 No Barricades ......................................... 0 Yes 0 No 
Splash suits/coveralls ................. O Yes 0 No Gloves (Type - ) ............... 0 Yes 0 No 
Impermeable apron .................... O Yes 0 No Work/rest regimen ............................ 0 Yes 0 No 
Steel toe work shoes or boots .... OYes 0 No Chemical Resistant Boot Covers .. :. 0 Yes 0 No 
High Visibility vest ...................... OYes 0 No Tape up/use insect repellent ............ 0 Yes 0 No 
First Aid Kit... .............................. OYes 0 No Fire Extinguisher ............................... 0 Yes 0 No 
Safety Shower/Eyewash ............ OYes 0 No Other ................................................. 0 Yes 0 No 
Modifications/Exceptions"-: --------------------------------

VIII. Site Preparation Yes No NA 
Utility Locating and Excavation Clearance completed ........................................................ 0 0 0 
Vehicle and Foot Traffic Routes Established/Traffic Control Barricades/Signs in Place ..... 0 0 0 
Physical Hazards Identified and Isolated (Splash and containment barriers) ..................... 0 0 0 
Emergency Equipment Staged (Spill control, fire extinguishers, first aid kits, etc) ............. 0 0 0 

IX. Additional Permits required (Hot work, confined space entry, excavation etc.) ................... 0 Yes 0 No 
If yes, SHSO to complete or contact Health Sciences, Pittsburgh Office (412)921-7090 

X. Special instructions, precautions:, ___________________________ _ 

Permit Issued by: _______________ _ Permit Accepted by: ______________ _ 
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10.0 SPILL CONTAINMENT PROGRAM 

10.1 SCOPE AND APPLICATION 

Revision O 
September 2007 

The spill containment.program is intended to provide direction to Tetra Tech NUS, Inc. and subcontractor 

field personnel regarding areas that may be vulnerable to spill and what control measures are necessary. 

10.2 POTENTIAL SPILL AREAS 

Given the planned scope of work, there are few potential spill areas associated with the site. Potential 

spill areas (IDW containers) will be monitored in an ongoing attempt to prevent and control further 

potential contamination of the environment. Currently, there are various areas vulnerable to this hazard 

including the following: 

• Areas used for central staging of resources 

• Areas used for central staging of IDW materials 

• Decontamination area 

Monitoring of these areas will be done at least weekly. 

10.2.1 Site Drums/Containers 

If applicable, drums/containers used for containing liquids will be sealed, labeled, and staged within a 

centralized area awaiting shipment or disposal. Drums used for the storage and transportation of IDW will 

meet the packaging requirements for steel drums category U.N. 1A2, removable head as specified in 

paragraph 9.6.1, United Nations Transport of Dangerous Goods. 

10.3 LEAK AND SPILL DETECTION 

If a leak is detected, the first approach will be to transfer the container contents using a hand pump into a 

new container. Other provisions for the transfer of container contents will be made and appropriate 

emergency contacts will be notified, if necessary. All inspections will be documented in the project 

logbook. 
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10.4 PERSONNEL TRAINING AND SPILL PREVENTION 

Revision O 
September 2007 

All personnel will be instructed on the procedures for spill prevention, containment, and collection of 

hazardous materials in the site-sp~cific training. The FOL and/or the SSO will serve as the Spill 

Response Coordinator for this operation should the need arise. 

10.5 SPILL PREVENTION AND CONTAINMENT EQUIPMENT 

The following represents the minimum equipment which may be maintained at the staging area for the 

purpose of supporting this Spill Prevention/Containment Program. 

Spill Response Equipment: 

• Sand, clean fill, cat litter, or other noncombustible absorbent (oil-dry); 

• Drums (55-gallon U.N 1A2) 

• Portable storage tanks or additional drums 

• Shovels, rakes, and brooms 

• Labels 

It is not anticipated that a spill will occur in which the field crews cannot handle. Should this occur 

notification of appropriate emergency response agencies will be carried out by the FOL or SSO. 
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11.0 CONFINED SPACE ENTRY 
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September 2007 

It is not anticipated, under the proposed scope of work, that confined space and permit-required confined 

space activities will be conducted. Therefore, personnel under the provisions of this HASP are not 

allowed, under any circumstances, to enter confined spaces. 

A confined space is defined as a space: 

• Is large enough and so configured that an employee can bodily enter and perform assigned work. 

• Has limited or restricted means for entry or exit (for example, tanks, vessels, silos, storage bins, 

hoppers, vaults, and pits are spaces that may have limited means of entry). 

• Is not designed for continuous employee occupancy. 

A Permit-Required Confined Space is defined as confined space that has one or more of the following 

characteristics: 

• Contains or has a potential to contain a hazardous atmosphere. 

• Contains a material that has the potential to engulf an entrant. 

• Has an internal configuration such that an entrant could be trapped or asphyxiated by inwardly 

converging walls or by a floor which slopes downward and tapers to a smaller cross-section. 

• Contains any other recognized, serious, safety or health hazard. 

For further information on confined space, consult the Health and Safety Guidance Manual or call the 

PHSO. If confined space operations are to be performed as part of the scope of work, then this HASP will 

require modification. 
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12.0 MATERIALS AND DOCUMENTS 
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September 2007 

The Tetra Tech FOL shall ensure the following materials/documents are taken to the project site and used 

when required. 

• A complete copy of this HASP (signed) 

• Blank Incident Report forms 

• Emergency Reference Information (Section 2.0, extra copy for posting) 

• Incident Reports 

• Material Safety Data Sheets for chemicals brought on site, including decon solutions, fuels, lime, 

sample preservatives, calibration gases, etc. 

• Medical Data Sheets 

• OSHA 29 CFR 1910.120 (HAZWOPER) training certificates 

• OSHA Job Safety and Health Poster (posted at the site) 

• Training/Medical Surveillance Documentation Form (Blank) 

12.1 MATERIALS TO BE POSTED OR MAINTAINED AT THE SITE 

The following documentation is to be posted or maintained at the site for quick reference purposes. In 

situations where posting these documents is not feasible, (such as no office trailer), these documents 

should be separated and immediately accessible. 

Chemical Inventory Listing (posted) - This list represents the chemicals brought on-site, including 

decontamination solutions, sample preservations, fuel, etc .. This list should be posted in a central area. 

Material Safety Data Sheets (MSDS) (maintained) - The MSDSs should also be in a central area 

accessible to site personnel. These documents should match the listings on the chemical inventory list for 

substances employed on-site. It is acceptable to have these documents within a central folder and the 

chemical inventory as the table of contents. 

The OSHA Job Safety & Health Protection Poster (posted) - this poster, as directed by 29 CFR 190~.2 

(a)(1 ), should be conspicuously posted in places where notices to employees are normally posted. Each 

FOL shall ensure that this poster is not defaces, altered, or covered by other material. 

Site Clearance (maintained) - This list is found within the training section of the HASP (See Figure 8-2). 

This list identifies site personnel, dates of training (including site-specific training), and medical 
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surveillance. The lists indicates not only clearance but also status. If personnel do not meet these 

requirements, they do not enter the site while site personnel are engaged in activities. 

Emergency Phone Numbers and Directions to the Hospital(s) (posted) - This list of numbers and 

directions will be maintained at phone communications points and in each site vehicle., 

Medical Data Sheets/Cards (maintained) - Medical Data Sheets will be filled out by on-site personnel 

and filed in a central location. The Medical Data Sheet (Figure 11-1) will accompany any injury or illness 

requiring medical attention to the medical facility. a copy of this sheet or a wallet card will be given to 

personnel to be carried on their person. 

The purpose of maintaining or posting this information, as stated above, is to allow site personnel quick 

access. Variations concerning location and methods of presentation are acceptable, providing the 

objection is accomplished. 
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ACGIH 

CFR 

CIH 

CLEAN 

CPR 

CSP 

CTO 

dB 

dBA 

eV 

FID 

FOL 

HASP 

HAZWOPER 

HEPA 

HSM 

IDLH 

MSDS 

NIA 

NIOSH 

OSHA 

PAH 

PEL 

PHSO 

PIO 

POM FLANT 

PPE 

PPM 

PVC 

RFI 

RCRA 

SCOH EC 

sso 
STEL 

TOM 

13.0 GLOSSARY 

American Conference of Governmental Industrial Hygienists 

Code of Federal Regulations 

Certified Industrial Hygienist 

Comprehensive Long-Term Environmental Action Navy 

Cardio-Pulmonary Resuscitation 

Certified Safety Professional 

Contract Task Order 

decibels 

decibels on an A-rated scale 

electron Volts 

Flame Ionization Detector 

Field Operations Leader 

Health and Safety Plan 

Hazardous Waste Operation's and Emergency Response 

High Efficiency Particulate Air 

Health and Safety Manager 

Immediately Dangerous to Life and Health 

Material safety Data Sheet 

Not Available 

National Institute Occupational Safety and Health 
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Occupational Safety and Health Administration (U.S. Department of Labor) 

Polynuclear Aromatic Hydrocarbons 

Permissible Exposure Limit 

Project Health and Safety Manager 

Photo Ionization Detector 

Polaris Missie Facility U.S. Atlantic Fleet 

Personal Protective Equipment 

Parts Per Million 

Poly Vinyl Chloride 

RCRA Facility Investigation 

Resource Conservation and Recovery Act 

South Carolina Department of Health and Environmental Control 

Site Safety Officer 

Short Term Exposure Limit 

Task Order Manager 
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TWA Time Weighted Average 

UV Ultra Violet 

WP Work Plan 
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ATTACHMENT I 

INCIDENT REPORT FORM 



[ '11;] TETRA TECH, INC. 

.S 

TETRA TECH, INC. 
INCIDENT REPORT 

TYPE. OF INCIDENT (Check all that apply) Additional Form(s) Required for this type of incident 

Near Miss (No losses, but could have resulted in injury, illness, or 
dama e D Complete IR Form Only 

Injury or Illness D 
Property or Equipment Damage, Fire, Spill or Release D 
Motor Vehicle D 

Complete Form IR-A; Injury or Illness 

Complete Form IR-B; Damage, Fire, Spill or 
Release 

Complete Form IR-C; Motor Vehicle 

INFORMATION ABOUT THE lNCIDENT 

Description of Incident 

Date of Incident Time of Incident 

AM D PM D OR Cannot be determined D 
Weather conditions at the time of the incident Was there adequate lighting? 

____________ Yes D No D 
Location of Incident 

Was location of incidentwithin the employer's work environment? Yes D No D 
Street Address City, State, Zip Code and Country 

Project Name Client: 

Tt Supervisor or Project Manager Was supervisor on the scene? 

Yes D No D 
WITNESS INFORMATION (attach additional sheets if necessary) 

Name Company 

Street Address City, State and Zip Code 

Telephone Number(s) 

Form IR Page 1of2 Revision Date 9/06 



( '11;) TE111A TECH, INC. 

s 
TETRA TECH, INC. 

INCIDENT REPORT 

Corrective action(s) immediately taken by unit reporting the incident: 

Corrective action(s) still to be taken (by whom and when): 

ROOl'\ CAUSE ANALYSIS ILEV'EIL REQUIRED 

Root Cause Analysis Level Required: Level - 1 D Level - 2 D None D 
Root Cause Analysis Level Definitions 

Level-1 

Level-2 

Definition: A Level 1 RCA is conducted by an individual(s) with experience or training in root cause analysis 
techniques and will conduct or direct documentation reviews, site investigation, witness and affected employee 
interviews, and identify corrective actions. Activating a Level 1 RCA and identifying RCA team members will be at 
the discretion of the Corporate Administration office. 

The following events may trigger a Level 1 RCA: 
• Work related fatality 
• Hospitalization of one or more employee where injuries result in total or partial permanent disability 
• Property damage in excess of $75,000 
• When requested by senior management 

Definition: A Level 2 RCA is self performed within the operating unit by supervisory personnel with assistance of 
the operating unit HSR. Level 2 RCA will utilize the 5 Why RCA methodology and document the findings on the 
tools provided. 

The following events will require a Level 2 RCA: 
• OSHA recordable lost time incident 
• Near miss incident that could have triggered a Level 1 RCA 
• When requested by senior management 

Complete the Root Cause Analysis Worksheet and Corrective Action form. Identify a corrective action(s) for each root cause 
identified within each area of inquiry. 

·Title 

Project Manager or Supervisor 

Site Safety Coordinator or Office H&S 
Representative 

Operating Unit H&S Representative 

Other:-----------

NOTIFICATIONS 
Telephone 

Date Printed Name Signature 
Number 

The signatures provided above indicate that appropriate personnel have been notified of the incident. 

Form IR Page 2 of 2 Revision Date 9/06 



Company Affiliation 

Tetra Tech Employee? D TetraTech subcontractor employee (directly supervised by Tt personnel)? D 
Full Name Company (if not Tt employee) 

Street Address, City, State and Zip Code Address Type 

Home address (for Tt employees) D 

Business address (for subcontractors) D 

Telephone Numbers 

Work: ___________ _ Cell:------------

Occupation (regular job title) Department 

Was the individual performing regular job duties? Time individual began work 

Yes D No D --- AM D PM D OR Cannot be determined D 
Safety equipment 

Provided? Yes D No D Type(s) provided: D Hard hat D Protective clothing 

Yes D No D If no, explain why 
D Gloves D High visibility vest 

D Eye protection D Fall protection 
Used? 

D Safety shoes D Machine guarding 

D Respirator D Other (list) 

NE>'EIFlC.ATIONS 
Name of Tt employee to whom the injury or illness was first 

Was H&S notified within one hour of injury or illness? 
reoorted 

Yes D No D 
Date of report H&S Personnel Notified 

Time of report Time of Report 

If subcontractor injury, did subcontractor's firm perform their own incident investigation? 

Yes D No D If yes, request a copy of their completed investigation form/report and attach it to this report. 



INJURY I 111.ILNESS DEliA.11:..S 
What was the individual doing just before the incident occurred? Describe the activity as well as the tools, equipment, or material the 
individual was using. Be specific. Examples: "Climbing a ladder while carrying roofing materials"; "Spraying chlorine from a hand sprayer"; 
"Daily computer key-entry" 

What Happened? Describe how the injury .occurred. Examples: "When ladder slipped on wet floor and worker fell 20 feet"; 'Worker was 
sprayed with chlorine when gasket broke during replacement"; Worker developed soreness in wrist over time" 

Describe the object or substance that directly. harmed the individual: Examples: "Concrete floor"; "Chlorine"; "Radial Arm Saw". If this 
question does not apply to the incident, write "Not Applicable". 

MEDIC.A.IL CA.RE PR©VIDED 

Was first aid provided at the site: Yes D No D If yes, describe the type of first aid administered and by whom? 

Was treatment provided away from the site: Yes D No D If yes, provide the information below. 

Name of physician or health care professional Facility Name 

Street Address, City State and Zip Code Type of Care? 

Was individual treated in emergency room? Yes D No D 
Was individual hospitalized overnight as an in-patient? Yes D No D 

Telephone Number 
Did the individual die? Yes D No D If yes, date: ___ _ 

Will a worker's compensation claim be filed? Yes D No D 

NOTE: Attach any police reports or related diagrams to this report. 

I have reviewed this report and agree that all the supplied information is accurate 

Affected individual (signature) Telephone Number Date 

This form contains information relating to employee health and must be used in a manner that protects the confidentiality 
of the employee to the extent possible while the information is being used for occupational safety and health purposes. 



Results of Incident: Fully describe damages; losses, etc. 

Response Actions Taken: 

Responding Agency(s) (i.e. police, fire department, etc~) Agency(s) Contact Name(s) 

DA.MA.GED ITEMS (List all damaged items, extent of damage and estimated repair: cost) 

Item: Extent of damage: Estimated repair cost 

SF?H.:.l.:..S I RELEASES (Provide information for spilled/released materials) 

Substance Estimated quantity and duration Specify Reportable Quantity (RQ) 

Required notifications Name of person notified By whom Date/Time 

Client: Yes D No D 
Agency: Yes D No D 
Other: Yes D No D 
Who is responsible for reporting incident to outside agency(s)? Tt D Client D Other D Name:---------

Was an additional written report on this incident generated? Yes D No D If yes, place in project file. 



Name of road, street, highway or location where accident 
occurred 

Name of intersecting road,. street or highway if applicable 

County City State 

Did police respond to the accident? Did ~mbulance respond to the accident? 

Yes 0 No 0 Yes 0 No 0 
Name.and location of responding police department 

Officer's ·name/badge 
# 

Ambulance company name and location 

Did police complete an incident report? Yes 0 No D If yes, police report number: 
Request a copy of completed investigation report and attach to this form. 

NtEHICI..£ INE©RMATilON 

How many vehicles were involved in the accident? (Attach additional sheets as applicable 
more than 2 vehicles.) 

·Vehicle Number 1 - Tetra Tech Vehicle Vehicle Number 2 - Other Vehicl~ 

Vehicle Owner I Vehicle Owner I 
Contact Contact 
Information ·Information 

Color Color 

Make Make 

Model Model 

Year ·Year 

License Plate # License Plate # 

Identification # Identification # 

Describe damage to vehicle number 1 Describe damage to vehicle number 2 

Insurance Company Name and Address Insurance Company Name and Address 

Agent Name Agent Name 

Agent Phone No. Agent Phone No. 

Policy Number Policy Number 

for accidents involving 



DRl\lER INFORMA.lilON 

Vehicle Number 1 - Tetra Tech Vehicle Vehicle Number 2 - Other Vehicle 

Driver's Name Driver's Name 

Driver's Address Driver's Address 

Phone Number Phone Number 

Date of Birth pate of Birth 

Driver's License # Driver's License # 

Licensing State Licensing State 

Gender Male D Female D Gender Male D Female D 
Was traffic citation issued to Tetra Tech driver? Yes D No D Was traffic citation issued to driver of other vehicle? Yes D No D 
Citation# 

Citation 
Description 

Citation# 

Citation 
Description 

PASSENGERS IN \lEHICILES 0'40N-INUURED) 

List all non-injured· passengers (excluding driver) in each vehicle. 
Driver information is captured in the preceding section. 

Information related to persons injured in the accident.(hon-Tt employees) is captured in the section below on this form. 
Injured Tt employee information is captured on FORM IR-A 

Vehicle Number 1 - Tetra Tech Vehicle Vehicle Number 2 - Other Vehicle 

How many passengers (excluding driver) in the vehicle?_ How many passengers (excluding driver) in the vehicle?_. _ 

Non-Injured 
Passenger Name 
and Address 

Non-Injured 
Passenger · Name 

• and Address 

Non-Injured 
Passenger Name 
and Address 

Name of injured person 1 

Age Gender 

Male D Female 

Name of injured person 2 

Age Gender 

D 

Male D Female D. 

Non-Injured 
Passenger Name 
and Address 

Non-Injured 
Passenger Name 

· and Address 

Non-Injured 
Passenger Name 
and Address 

INJURIES mo NON-"IIEliRA.liECH EMPIL0¥EES 

Address of injured person 1 

Car No. Location in Car Seat Belt Used? Ejected from car? 

Yes D No D Yes D No D 
Address of injured person 2 

Car No. Location in Car Seat Belt Used? Ejected from car? 

Yes D No D Yes D No D 
OTHER PROPERli'6 DA.MA.GE 

Describe damage to property other than motor vehicles 

Property Owner's Name Property Owner's Address 

Injury or Fatality? 

Injured D med D 

Injury or Fatality? 

Injured D Died D 
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ATTACHMENT II 

SAFE WORK PERMITS 



SAFE WORK PERMIT 
MOBILIZATION AND DEMOBILIZATION 

CHARLESTON NAVAL COMPLEX - ZONE J, 
NORTH CHARLESTON, SOUTH CAROLINA 

Permit No. Date: Time: From to 

I. 

II. 

Ill. 
IV. 

Work limited to the following (description, area, equipment used): Mobilization I Demobilization activities. 

Primary Hazards: Lifting; pinches and compressions; slip. trip and falls; pinches/compressions; cuts and 
lacerations; vehicular and foot traffic; ambient temperature extremes; insect and animal bites. and inclement weather 

Field Crew: ------------------------------------
On-site Inspection conducted 0 Yes 
Equipment Inspection required 0 Yes 

0 No 
0 No 

Initials of Inspector __ TtNUS 
Initials of Inspector TtNUS 

V. Protective equipment required Respiratory equipment required 
Level D [8J Level B 0 
Level C 0 Level A 0 

Modifications/Exceptions: 

VI. Chemicals of Concern 
None expected during 
this task 

Hazard Monitoring 

Yes 0 Specify on the reverse 
No [8J 

Action Level(s) Response Measures 

Primary Route(s) of Exposure/Hazard: _________ ~N~A ________________ _ 

(Note to FOL and/or SSO: Each item in Sections VII, VIII, and IX must be checked Yes, No, or NA) 

VII. Additional Safety Equipment/Procedures 
Hard-hat.. ....................................... O Yes 0 No Hearing Protection (Plugs/Muffs) ...... 0 Yes 0 No 
Safety Glasses ............................. 0 Yes 0 No Safety belt/harness ........................... 0 Yes [8J No 
Chemical/splash goggles ............... O Yes [8J No Radio/Cellular Phone ........................ [8J Yes 0 No 
Splash shield ................................. 0 Yes [8J No Barricades ........................................ 0 Yes [8J No 
Splash suits/coveralls .................... O Yes [8J No Gloves (Type -Work) ..................... [8J Yes 0 No 
Impermeable apron ....................... 0 Yes [8J No Work/rest regimen ............................ 0 Yes 0 No 
Steel toe work shoes/boots ........... [8J Yes 0 No Chemical resistant boot covers ........ 0 Yes [8J No 
High visibility vest. ......................... OYes 0 No Tape up/use insect repellent ........... 0 Yes 0 No 
First Aid Kit .................................... [8]Yes 0 No Fire extinguisher ............................... [8J Yes 0 No 
Safety Shower/Eyewash ................ 0Yes 0 No Other ................................................. 0 Yes 0 No 
Modifications/Exceptions: Various tasks performed as part of mobilization/demobilization require additional PPE. 
Tasks and site conditions will determine the need for additional PPE (safety glasses, protective gloves, hearing 

·· protection. life vests. etc.). A minimum 2A Portable Fire Extinguisher will be maintained onsite for all operations. 

VIII. Site Preparation Yes No NA 
Utility Locating and Excavation Clearance completed ........................................................ 0 0 0 
Vehicle and Foot Traffic Routes Established/Traffic Control Barricades/Signs in Place .... 0 0 0 
Physical Hazards Identified and Isolated (Splash and containment barriers) .................... 0 0 0 
Emergency Equipment Staged (Spill control, fire extinguishers, first aid kits, etc) ............. 0 0 0 

IX. Additional Permits required (Hot work, confined space entry, excavation etc.) .................. 0 Yes [8J No 
If yes, SSO to complete or contact Health Sciences, Pittsburgh Office ( 412)921-7090 

X. Special instructions, precautions: Use safe lifting/carrying techniques. Use additional PPE based on the hazards 
that are associated with each task. Use work gloves when cutting boxes or handling sham tools/cutting devices. 
Safety glasses will be required whenever eye hazards are present. Life vests will be used when working near or on 
water or from a boat. Identify/remove potential physical hazards and mark areas or hazards that cannot be removed. 
Keep work area free of ground clutter. 

Permit Issued by: _______________ _ Permit Accepted by: ______________ _ 



SAFE WORK PERMIT 
MUL Tl-MEDIA SAMPLING 

CHARLESTON NAVAL COMPLEX - ZONE J, 
NORTH CHARLESTON, SOUTH CAROLINA 

Permit No. Date: Time: From to 

I. Work limited to the following . (description, area, equipment used): Sediment sampling on Cooper River. 
Shipyard Creek. and Noisette Creek. Samples will be collected from an anchored boat. Limited decontamination is 
also included in this task since these activities will be performed in conjunction with sampling activities. 

II. Primary Hazards: Water hazards/drowning; Contact with site contaminants: noise; pinches and compressions; rope 
burns; lifting (muscle strains) heaw lifting; slip. trip and fall: ambient temperature extremes; insect/animal bites and 
stings. inclement weather. 

Ill. 
IV. 

Field Crew: --------=:-------==-----------------------
On-site Inspection conducted D Yes ____ .D No Initials of Inspector _______ TtNUS 
Equipment Inspection required D Yes D No Initials of Inspector TtNUS 

V. Protective equipment required Respiratory equipment required 
Yes D Specify on the reverse Level D [8] Level B D 

Level C D Level A D 
Modifications/Exceptions: 

No [8] 

VI. Chemicals of Concern 
SVOCs (PAHs). Pesticides 
Metals PCBs. 

Hazard Monitoring 
Visual observation 
Visual observation 

Action Level(s)/ 
Any perceived contact 
Any perceived contact 

Response Measures 
Wash contact point 
Wash contact point 

Primary Route(s) of Exposure/Hazard : ___ C=o=n"-'t=a=ct,_,a=n=d,_i""'n=c=id=e"""nt=a"'-1 ""'"in,.,g=e=st=io=n""-=as=-=a-'r=es=u=lt=-o=f'"-'h=a=n=d~t=o-'m'"'"o=u=t""'h~a=c=tiv"""i=tie=s=. 

(Note to FOL and/or SSO: Each item in Sections VII, VIII, and IX must be checked Yes, No, or NA) 
VII. Additional Safety Equipment/Procedures 

VIII. 

Hard-hat... .................................. D Yes D No Hearing Protection (Plugs/Muffs) ...... D Yes D No 
Safety Glasses ......................... [8] Yes D No Safety Belt/Harness ........................... D Yes [8] No 
Chemical/Splash Goggles ......... D Yes [8] No Radio/Cellular Phone.: ...................... [8] Yes D No 
Splash Shield ............................. D Yes [8] No Barricades ........................................ D Yes D No 
Splash Suits/Coveralls ............... D Yes D No Gloves (Type - Nitrile) ...................... l:8l Yes D No 
Impermeable Apron ..... ; ............. D Yes [8] No Work/rest regimen ............................ D Yes [8] No 
Steel Toe Work Shoes/Boots .... D Yes [8] No Chemical Resistant Boot Covers .... D Yes [8] No 
High Visibility Vest... .................. D Yes [8] No Tape/Insect Repellent ...................... D Yes D No 
First Aid Kit ................................ [8] Yes D No Fire Extinguisher ............................... l:8l Yes D No 
Safety Shower/Eyewash ............ D Yes [8] No Other ................................................. [8] Yes D No 
Modifications/Exceptions: USCG approved personal floatation devices (life vests) for activities on a boat or along 
water. Always have a means to extract someone who has fallen in the water. Use insect repellant as needed. Use 
sunscreen. hat. glasses to protect from the sun. A minimum 2A Portable Fire Extinguisher will be maintained on site 
during all activities. 
Site Preparation Yes No 
Utility Locating and Excavation Clear.ance completed ........................................................ D D 
Vehicle and Foot Traffic Routes Established/Traffic Control Barricades/Signs in Place .... D D 
Physical Hazards Identified and Isolated (Splash and containment barriers) .................... D D 
Emergency Equipment Staged (Spill control, fire extinguishers, first aid kits, etc) ............. D D 

NA 
D 
D 
D 
D 

IX. Additional Permits required (Hot work, confined space entry, excavation etc.) .................. [8] Yes D No 
If yes, SSO to complete or contact Health Sciences, Pittsburgh Office ( 412)921-7090 

X. Special instructions, precautions: Follow USCG boating guidelines and do not enter waterways when the threat 
of severe weather exists. Inspect and verify sea worthiness of vessel prior to use (Safe Vessel Certificate required 
or inspection conducted. See attached Vessel Checklist). Operator shall be experienced and knowledgeable in 
boating and waterway safetv practices and have passed a safet boating course. Potential site contaminants are 
unlikely to be encountered at concentrations that pose a threat to site workers. Avoid contact with sediments and 
implement decontamination and good personal hygiene practices (washing hands and face) prior to eating or 
performing other hand to mouth activities. Use safe lifting/carrving techniques. Assume media is contaminated and 
avoid contact through the use of safe work practices. PPE and decontamination. Common hazards associated 
with the use of the Ponar Dredge because of the multiple hinges and trigger mechanism. In addition. due 
to the weight of the device and the thin rope. rope burns also result when lowering the device. To prevent 
these hazards the following measures will be employed 
- Set the device on the deck and engage. Pick it up by the rope to keep hands away from pinch points. 
- Coil the rope to permit unencumbered descending into the sediments. Even the patete Ponar Dredge is 

heaw. Leather gloves should be worn for the placement and extraction. Assistance may be required 
for the retrieval of this device with the weight of sediments and water. 



SAFE WORK PERMIT 
MUL Tl-MEDIA SAMPLING 

CHARLESTON NAVAL COMPLEX - ZONE J, 
NORTH CHARLESTON, SOUTH CAROLINA 

- When unloading the Ponar Dredge grab it near very pinch points to release the contents. Care and 
assistance should be employed to avoiding getting fingers caught within the hinges or jaws. 

The sediment core samplers are much easier and safer as there are no moving parts to pinch/compress. 

Slips, Trips.· and Falls - Boat are typically covered with indoor/outdoor carpeting or some other slip 
resistant materials. However. when these materials get wet. are covered in sediment. or bare metal is 
exposed. they become slippery. To combat hazards of this nature: 
- Maintain a clutter free work area 
- Clean up any residual spills 
- Do not over extend yourself when reaching or pulling up the dredge sampler. 
Tennis shoes, boat shoes or other footwear with adequate traction is recommended. 

Permit Issued by: ______________ _ Permit Accepted by: _____________ _ 



Vessel Safety Checklist 

SAFE WORK PERMIT 
MULTI-MEDIA SAMPLING 

CHARLESTON NAVAL COMPLEX- ZONE J, 
NORTH CHARLESTON, SOUTH CAROLINA 

Yes 
II 

No 

If the boat being used has gone through an official USCG Vessel Safety Check it will have a decal indicating 

successful completion. 



SAFE WORK PERMIT 
IDW MANAGEMENT 

CHARLESTON NAVAL COMPLEX - ZONE J, 
NORTH CHARLESTON, SOUTH CAROLINA 

Permit No. Date: Time: From to 

I. Work limited to the following (description, area, equipment used): Limited IDW management and storage 
II. Primary Hazards:: lifting; pinch and compressions; slip. trip and fall. vehicular and foot traffic; 

insect/animal/snake/alligator bites and stings temperature extremes, and inclement weather 

Ill. Field Crew: ___ · ----------------------------------

IV. On-site Inspection conducted D Yes 
Equipment Inspection required D Yes 

D No 
D No 

Initials pf Inspector __ TtNUS 
Initials of Inspector __ TtNUS 

V. Protective equipment required 
Level D ~ Level B D 

Respiratory equipment required 
Yes D Specify on the reverse 
No ~ Level C D Level A D 

Modifications/Exceptions:--------------------------~----

VI. Chemicals of Concern 
SVOCs (PAHs). Pesticides 
Metals. PCBs. 

Hazard Monitoring 
Visual observation 
Visual observation 

Action Level(s)/ 
Any perceived contact 
Any perceived contact 

Response Measures 
Wash contact point 
Wash contact point 

Primary Route(s) of Exposure/Hazard: Exposure to site contaminants is not likely to occur during this activity 
since IDW will be containerized. 

(Note to FOL and/or SSO: Each item in Sections VII, VIII, and IX must be checked Yes, No, or NA) 
VII. Additional Safety Equipment/Procedures 

VIII. 

Hard-hat... .................................. D Yes ~No Hearing Protection (Plugs/Muffs) ...... D Yes ~No 
Safety Glasses ......................... ~Yes D No Safety belt/harness ........................... D Yes ~No 
Chemical/splash goggles ........... D Yes ~No Radio/Cellular Phone ........................ ~ Yes D No 
Splash Shield ............................. D Yes ~No Barricades ........................................ D Yes ~No 
Splash suits/coveralls ................ D Yes ~ No Gloves {Type - Work/nitrile ) ............ ~ Yes D No 
Impermeable apron ................... D Yes ~No Work/rest regimen ............................ D Yes ~No 
Steel toe work shoes/boots ....... ~ Yes D No Chemical Resistant Boot Covers .... D Yes ~No 
High Visibility vest... ................... D Yes ~ No Tape up/use insect repellent ........... D Yes D No 
First Aid Kit ................................ ~ Yes D No Fire Extinguisher ............................... ~ Yes D No 
Safety Shower/Eyewash ............ D Yes ~No Other ...................... ; .......................... D Yes D No 
Modifications/Exceptions: Reflective vests for traffic areas 

Site Preparation Yes No 
Utility Locating and Excavation Clearance completed ........................................................ D D 
Vehicle and Foot Traffic Routes Established/Traffic Control Barricades/Signs in Place .... D D 
Physical Hazards Identified and Isolated (Splash and containment barriers) .................... D D 
Emergency Equipment Staged (Spill control, fire extinguishers, first aid kits, etc) ............. D D 

NA 
D 
D 
D 
D 

IX. Additional Permits required (Hot work, confined space entry, excavation etc.) .................. D Yes ~ No 
If yes, SSO to complete or contact Health Sciences, Pittsburgh Office (412)921-7090 

X. Special instructions, precautions: Inspect drums used to store IDW prior to use. Use caution when opening 
drums that may have been exposed to sunlight or excessive heat as they may become pressurized. Stand in a clear 
area and allow drums to vent by slowly opening. Use proper lifting practices and obtain assistance when handling. 
heavy drums. Use equipment whenever possible to move heavy items. 

Permit Issued by: _______________ _ Permit Accepted by: ____________ _ 



MEDICAL DATA SHEET 

This Medical Data Sheet must be completed by on-site personnel and kept in the command post during 
the conduct of site operations. This data sheet will accompany any personnel when medical assistance is 
needed or if transport to hospital facilities is required. 

Project 

Name 

Address 

Age Height 

Home Telephone 

Weight 

Person to notify in the event of an emergency: Name:---------------

Phone: ---------------

Drug or other Allergies: --------------------------

Particular Sensitivities 

Do You Wear Contacts? _________________________ _ 

What medications are you presently using? 

Name, Address, and Phone Number of personal physician: 

Note: Health Insurance Portability and Accountability Act (HIPAA) Requirements 

HIPAA took effect April 14, 2003. Loosely interpreted, HIPAA regulates the disclosure of Protected Health 
Information (PHI) by the entity collecting that information. PHI is any information about health status (such 
as that you may report on this Medical Data Sheet), provision of health care, or other information. HIPAA 
also requires TtNUS to ensure the confidentiality of PHI. This Act can affect the ability of the Medical Data 
Sheet to contain and convey information you would want a Doctor to know if you were incapacitated. So 
before you complete the Medical Data Sheet understand that this form will not be maintained in a secure 
location. It will be maintained in a file box or binder accessible to other members of the field crew so that 
the can accompany an injured party to the hospital. 

DO NOT include information that you do not wish others to know, only information that may be pertinent in 
an emergency situation or treatment. 



ATTACHMENT IV 

OSHA POSTER · 



ATTACHMENT Ill 

MEDICAL DATA SHEET 



Free essistenc:e in identifying and 
correcting hezerds or complying with 
standards is available to employers, 
without citetion or penalty, through 
OSHA-supported consultation 
programs in each state. 

1-800-321-0SHA 
www.osha .gov 



APPENDIX E 

ANALYTICAL LABORATORY STANDARD OPERATING PROCEDURES 



ZONE J ANALYTICAL LABORATORY SOPs 

(provided on compact disc) 



APPENDIXF 

ECOLOGICAL RISK ASSESSMENT SUPPORTING INFORMATION 



APPENDIX F 

FOOD CHAIN MODELING METHODOLOGY 

Rev. 0 
·09107 

The objective of food-chain modeling is to evaluate potential risks to representative receptors from 

screening-level chemicals of preliminary concern (COPCs) at Zone J that are known to bioaccumulate or 

biomagnify. U.S. Environmental Protection Agency (USEPA) Region 4 considers chemicals in this 

category to consist of those so designated in Bioaccumulation Testing and Interpretation for the Purpose 

of Sediment Quality Assessment, Status and Needs (USEPA, 2000), with the exception of PAHs. 

USEPA Region 4 does not consider polynuclear aromatic hydrocarbons (PAHs) to bioaccumulate unless 

they are present at percent levels in soil or sediment. 

Risk via the food chain will be evaluated using two scenarios. The first scenario will use maximum 

detected COPC concentrations in sediment and conservative assumptions for body weight, food 

consumption, and sediment ingestion. The second scenario will use average COPC concentrations and 

less conservative values for body weight, food consumption, and sediment ingestion, except where noted. 

For brevity, the first scenario will hereafter be referred to as the conservative scenario, and the second 

scenario will be referred to as the average scenario. For each scenario, ingested doses for birds and 

mammals will be calculated using.the following equation. 

PD = [[(Ctood x It) + (Csed x lsed )] x AUF]/BW (Equation 1) 

where: PD = predicted dose from the ingestion of food and the incidental ingestion of 

sediment (mg/kg/day) 

Ctood = contaminant concentration in food (mg/kg) 

It = food ingestion rate (kg/day) 

Csed = contaminant concentration in sediment (mg/kg) 

lsed = sediment ingestion rate (kg/day) 

AUF = area use factor (portion of home range that overlaps the site) 

BW = weight of receptor (kg) 

REPRESENTATIVE RECEPTORS AND EXPOSURE FACTORS 

The mink (Muste/a vison) will be used to represent mammals that prey on fish and invertebrates. Birds 

that prey on fish and invertebrates will be represented by the green heron (Butorides virescens). These 

species typically have a high probability of exposure to sediment contaminants based on their diet and 

habitat preferences. The selected species are assumed to be representative of other species within the 

same trophic group or guild and to represent the groups of organisms specified in the assessment 
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endpoints. Information regarding these representative receptors is presented below and in Table F-1. 

Values for body weight and food consumption were taken preferentially from the Wildlife Exposure 

Factors Handbook (USEPA, 1993). Table F-2 presents the values for body weight, food consumption, 

and incidental sediment ingestion that will be used in the food-chain model (Equation 1 ), and was derived 

from Table F-1. 

The Cooper River at Charleston Naval Complex (CNC) is heavily industrialized, so piscivorous birds and 

mammals would probably not forage in this portion of the river to any significant extent. Nevertheless, as 

a conservative measure, risks to these representative receptors will be evaluated for the Cooper River 

portion of Zone J. 

Various fish, mollusk, and crustacean species are present in the Zone J water bodies. Attempts could be 

made to evaluate potential risks to these organisms by estimating the ingested doses in representative 

. species and then the doses could be compared to toxicity thresholds derived from no observed advers~ 

effect levels (NOAELs) and lowest observed adverse effect levels (LOAELs). However, there is 

considerable uncertainty inherent with this approach regarding factors such as food ingestion and toxicity 

thresholds. Instead, the evaluation of potential sediment-associated risks to these organisms will be 

evaluated by the comparison of Zone J sediment concentrations to US EPA Region 4 ecological screening 

values (ESVs); the ESVs are conservative in character and are based on toxicity tests using a variety of 

sediment organisms. Therefore, food-chain modeling for fish, mollusk, and crustacean species is not 

necessary. 

The mink is the most abundant and widespread carnivorous mammal in North America. Mink are found in 

freshwater and brackish coastal marshes, wetlands, swamps, and along the edges of rivers, streams, 

lakes, lakes, and ditches (USEPA, 1993). They are never found far from water (Lowery, 1974). Mink 

tend to use brushy or wooded· cover adjacent to the water where prey is abundant and downfall and 

debris provide den sites. Mink den in cavities in tree roots, brush piles, rock piles, logjams, or bank 

burrows of other animals, particularly muskrats. Mink are largely nocturnal but may move or feed during 

crepuscular (twilight) periods or during cloudy daylight conditions (USEPA, 1993). 

Mink are carnivorous opportunistic predators, taking whatever prey is abundant. They feed on fish, 

crustaceans, and amphibians in aquatic habitats. Mammals are the most important prey in nearby 

terrestrial habitats where mink prey especially on mice, rats, and rabbits, and also birds, reptiles, and 

insects (Lowery, 1974 and USEPA, 1993). 
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Mean body weight values for adult wild mink (non-farm raised) were 1.040 kg (male, summer), 1.233 kg 

(male, fall), 0.550 kg (female, summer), and 0.586 kg (female, fall) in studies summari~ed in USEPA's 

Wildlife Exposure Factors Handbook (1993). Because female mink are especially sensitive to COPCs 

such as Aroclor, mink body weight and food ingestion values in the ecological risk assessment will be 

based on female data. Therefore, the body weight term in Equation 1 will be 0.550 kg in the conservative 

scenario and 0.568 kg (average female summer and fall) in the average scenario (Tables F-1 and F-2). 

Food ingestion rates for mink ranged from 0.12 to 0.22 gig body weight/day (USEPA, 1993). The food 

ingestion in the conservative scenario (0.0678 kg/day) was derived by multiplying the maximum food 

ingestion rate (0.22 gig body weight/day) by the maximum body weight (1.233 kg) then multiplying by 

0.25 to convert the ingestion rate from a wet-weight value to a dry-weight value, based on a 75-percent 

moisture content in fish (Sample et al., 1997). Food ingestion in the average scenario (0.0227 kg/day) 

was derived by multiplying the female food ingestion rate (0.16 g/g body weight/day) by the average 

female body weight (0.568 kg) then multiplying by 0.25 to convert the ingestion rate from a wet-weight 

value to a dry-weight value. 

The two incidental sediment ingestion rates in Table F-2 (0.0064 kg/day and 0.0021 kg/day) were 

calculated by multiplying the two food ingestion rates (0.0678 kg/day and 0.0227 kg/day) by incidentally 

ingested sediment (9.4 percent ofdiet). The 9.4 percent value is based on the incidental soil/sediment 

ingestion rate of the raccoon (Beyer et al., 1994 ), which also forages on aquatic organisms, because 

sediment ingestion data were not available for the mink. 

Green Heron 

The green heron is a common bird in wetland thickets throughout the eastern United States. It is typically 

a bird of swampy thickets where it forages in both fresh and salt water, especially along forested margins 

of ponds, lakes, rivers, streams, marshes, and swamps. It prefers thick vegetation but will feed in the 

open when food is available. Small fish are its primary prey, but the green heron also consumes insects 

and a variety of aquatic invertebrates. Breeding populations in coastal South Carolina are non-migratory 

(Davis and Kushlan, 1994). The green heron probably forages in Shipyard Creek and Noisette Creek, 

and its small size relative to other wading birds makes it a good representative of other bird species that 

prey on aquatic and benthic organisms (a low body weight is usually associated with high food intake per 

unit body weight). 

Data for the green heron were not included in USEPA's Wildlife Exposure Factors Handbook (USEPA, 

1993), so data were obtained elsewhere. The mean adult body weight of 34 green herons in Florida was 

212 grams (Dunning, 1993). Minimum and maximum body weights were not provided, but the standard 

deviation was 5.92 grams (Dunning, 1993). A value of 0.200 kg was used as the body weight term in 
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Equation 1 for the conservative scenario (Table F-2). This value is the mean minus two standard 

deviations from Dunning's data. The body weight term in Equation 1 for the average scenario was the 

mean (0.212 kg) from Dunning's data. 

Food ingestion rates for the green heron were not available. Nagy (2001) provided allometric equations 

for several orders of birds but not for Ciconiiformes (herons). Dry weight food ingestion in the 

conservative scenario (0.031 kg/day) was derived using the Nagy (2001) equation for "marine birds" 

based on a 0.224 kg bird, The 0.224 kg body weight value is the mean plus two standard deviations from 

Dunning's (1993) green heron data; this value would approximate the 981
h percentile and thus represents 

a conservative approach~ Dry weight food ingestion in the average scenario (0.030 kg/day) was derived 

using the Nagy (2001) equation for marine birds based on a 0.212 kg bird, which is the mean body weight 

value from Dunning's (1993) green heron data. 

Sediment ingestion data for pisc!vorous birds were not available in the literature. A sediment ingestion 

rate of 5 percent for piscivorous birds will be used in Equation 1. Unlike shorebirds, herons do not probe 

the sediment. Green herons and other wading birds typically capture prey with a darting stroke, grasping 

or spearing with the bill (Davis and Kushlan, 1994). Similarly, piscivorous birds such as the belted 

kingfisher and osprey capture prey primarily from the water column rather than by probing on or near the 

sediment substrate. Therefore, an assumed value of 5 percent for incidental sediment ingestion is 

probably a very conservative estimate for the green heron as well as for other piscivorous birds. The two 

sediment ingestion rates in Table F-2 (0.0016 kg/day and 0.0015 kg/day) were calculated by multiplying 

the two food ingestion rates (0.031 kg/day and 0.030 kg/day) by 0.05, assuming that incidentally ingested 

sediment is 5 percent of the diet. 

CHEMICAL CONCENTRATIONS IN FOOD ITEMS 

Chemical concentrations in food items (the "Ctoad" term in Eq1,1ation 1) will be calculated using biota 

sediment accumulation factors (BSAFs) from published sources. The following sources of BSAFs will be 

preferentially used: 

• BSAFs (lnorganics): Biota Sediment Accumulation Factors for Invertebrates: Review and 

Recommendations for the Oak Ridge Reservation (ORNL, 1998). 

• BSAFs (Organics) The Incidence and Severity of Sediment Contamination in Surface Waters of the 

United States, Volume 1: National Sediment Quality Survey (USEPA, 2004). 

If BSAFs are not available in the above references, other sources of BSAFs will be used when available. 

A default value of 1.0 will be used for the BSAF if chemical-specific data are not available. 
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Concentrations of organic COPCs in food items of piscivorous birds and mammals will be estimated using 

the following equation (USEPA, 2004): 

where: 

(Equation 2) 

C1 = chemical concentration in food (mg/kg) 

Cs = chemical concentration in sediment (mg/kg) 

BSAF = biota-sediment accumulation factor (ratio of the concentration of a chemical 

in tissue, normalized to lipid, to the concentration of the chemical in surface 

sediment, normalized to organic carbon) 

foe = total organic carbon (TOC) content of sediment expressed as a decimal 

fraction 

f1 = organism lipid content expressed as a decimal fraction 

The TOC value to be used in Equation 2 for each water body will be a site-specific value from samples to 

be collected during the upcoming field effort. 

A lipid content of 3 percent (0.03) is often used for assessing human health effects from the consumption 

. of contaminated fish (USEPA, 2004); this value will be divided by 0.25 to convert the lipid content from a 

wet-weight value to a dry-weight value (0.12), based on a 75 percent moisture content in fish (Sample et 

al., 1997). Thus, 0.12 will be used to represent f1 in Equation 2 for organic compounds. 

Sediment-to-fish BSAFs are not available for metals, so sediment-to-aquatic invertebrate BSAFs from 

ORNL (1998) will be used to estimate tissue concentrations of metals in food items of piscivorous birds 

and mammals. The BSAFs for metals are not normalized to lipids or TOC, so concentrations of metals in 

aquatic and benthic invertebrates will be estimated by multiplying each COPC's sediment concentration 

by its associated BSAF. 

AREA USE FACTORS 

In ecological risk assessments, the home range size of a representative receptor can be used to 

determine the proportion of time that an individual animal is expected to contact contaminated 

environmental media. Home range is defined as the geographic area encompassed by an animal's 

activities (except migration) over a specified time. The home range of each representative receptor will 

be assumed to be equal in size to each water body in both the conservative and average initial estimates 
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of ingested doses (i.e., AUF in Equation 1 = 1.0). This assumption is overly conservative for piscivorous 

receptors such as the green heron and mink at relatively small sites, so AUFs will be incorporated in 

subsequent iterations of dose calculations. Because the precise AUFs for piscivorous receptors at Zone 

J are unknown, a range of AUF values will be used. 

ECOLOGICAL EFFECTS EVALUATION 

Potential effects to representative piscivorous birds and mammals will be evaluated by comparing the 

modeled ingested doses to threshold oral toxicity reference values (TRVs), which are doses associated 

with adverse effects on growth, survival, or reproduction. Because TRVs for the specific representative 

receptors used herein (mink and green heron) are not available, toxicity data from laboratory species will 

be extrapolated to the representative receptor species. NOAELs and LOAELs will be used to provide a 

range of risks. 

TRVs will be preferentially obtained from USEPA (2005), in which numerous toxicity studies were 

evaluated. TRVs for COPCs not included in USEPA (2005) will be preferentially obtained from an Oak 

Ridge National Laboratory (ORNL) report (Sample et al., 1996) that compiled toxicity data from several 

sources. 

The ratio of the modeled dose to the TRV is called the hazard quotient (HQ). An HQ less than 1.0 in the 

food-chain modeling (in the conservative scenario and using the NOAEL as the TRV) indicates that risk to 

the representative piscivorous receptor is unlikely. A food chain HQ of greater than 1.0 indicates that 

potential risks to ecological receptors is possible, and the chemical will be further evaluated. 

Calculation spreadsheets for the representative receptors will be presented in the ecological risk 

assessment. 
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TABLE F-1 

DERIVATION OF BODY WEIGHT AND FOOD INTAKE FACTORS FOR REPRESENTATIVE WILDLIFE RECEPTORS 
ZONEJ 

CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA 

I Species/Factor Age/Sex/Season• Value Derivation of Factors Used in Food Chain Modeling 

Body Weight (g) AM summer 
AM fall· 
AF summer 

. A Ffall 

Food Ingestion Rate (gig-day) AM summer 
AM winter 
AF winter 

1040 
1233 
550 
586 

Minimum Value 
Maximum Value 
Overall average 
Average female 

0.13 Conservative scenario: 
0.12 
0.16 Less conservative scenario: 

0.550 kg 
1.233 kg 
0.852 kg 
0.568 kg 

0.0678 kg/day Maximum ingestion rate (0.22 g/g/day) x maximum body weight (1.233 kg) x 0.25° 

0.0227 kg/day Female ingestion rate (0.16 g/g/day) x average female body weight (0.568 kg) x 0.25° 
A M vear-round 0.22 

Green Herond 
Body Weight (g) AB 212 Mean of 34 adults from Florida= 212 g, standard deviation= 5.92 g (Dunning, 1993) 

Conservative scenario: 0.200 kg Mean minus 2 standard deviations (Dunning, 1993) 
Less conservative scenario: 0.212 ka Mean IDunnina, 1993) 

Food Ingestion Rate (g/g-day) Conservative scenario: 0.031 kg/day Using allometric equation from Nagy (2001) for 0.224 kg marine bird 
- (0.224 kg= mean plus 2 standard deviations from Dunning (1993) green heron data) 

Less conservative scenario: 0.030 kg/dav Using allometric equation from Nagy (2001) for 0.212 kg marine bird 
Notes: 
a A=adult, M=male, F=female, B=both sexes 
b Data from Wildlife Exposure Factors Handbook (USEPA, 1993). 
c Food ingestion was multiplied by 0.25 (based on 75 percent moisture content in fish) to convert to dry weight ingestion rate. 
d Green heron data not available in Wildlife Exposure Factors Handbook (USEPA, 1993). Values obtained from other sources as shown. 



TABLE F-2 

FOOD CHAIN EXPOSURE FACTORS FOR PISCIVOROUS WILDLIFE 
ZONEJ 

CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA 

Species/Exposure Inputs 
Conservative Scenario(1

J Average Scenario(1
J 

Value Unit 
Mink 
Body Weight 0.550 kg 
Food Ingestion Rate(2

> 0.0678 kg/day 
Sediment Ingestion Rate(3J 0.0064 ko/day 
Green Heron 
Body Weight. 0.200 kg 
Food Ingestion Rate(2

> 0.031 kg/day 
Sediment Ingestion Rate(3

> 0.0016 kg/day 

(1 )The derivations of values in this table are presented in Table F-1. 
(2) Food ingestion rates are dry-weight values. 

Value Unit 

0.568 kg 

0.0227 kg/day 

0.0021 kg/day 

0.212 kg 

0.030 kg/day 

0.0015 kg/day 

(3) Sediment ingestion rates were calculated by multiplying the food ingestion (kg/day) by the proportion 
of the diet comprised of incidentally ingested sediment (9.4% for mink, 5% for green heron). 
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01/04/07 Conference Call Minutes (SCDHEC, Navy, and Navy contractors) 
AOC 721 and Zone J 
Charleston Naval Complex, Charleston, South Carolina 

Attendees and Contact Information: 
Dudley Patrick, Navy BRAC SE PMO 
Stacey French, SCDHEC 
Jerry Stamps, SCDHEC 
Susan Byrd, SCDHEC 
Dean Williamson, CH2MHill 
Gary Benfield, WPC 
Mike Whitten, TtNUS 
Linda Klink, TtNUS 

Time: 
1 :00 p.m. - 1 :45 p.m. 

Introduction 

843-7 43-2136 
803-896-4255 
803-896-4285 
803-896-4188 
352-335-5877 
843-884-1234 
803-641-6313 
412-921-8650 

dudley.patrick@navy.mil 
frenchsl@dhec.sc.gov 
stampsjm@dhec.sc.gov 
byrdsk@dhec.sc.gov 
dean.williamson@ch2m.com 
gbenfield@wpceng.com 
mike.whitten@ttnus.com 
linda.klink@ttnus.com 

Dudley Patrick (Navy BRAC PMO) led the meeting with the objective of reviewing the progress to date 
and establishing the path forward. The agenda is attached. 

Review of Minutes from the 11/16/06 Meeting 

The 11/16/06 meeting minutes were accepted "as is" by the team. 

Review of Action Item List 

Linda Klink (TtNUS) led a review of the action item list from the 11 /16/06 meeting. The status of these 
items and new items added during the 01/04/07 conference call are attached. 

Navy Plans for Additional Field Work 

During the 11/16/06 kickoff meeting, SCDHEC brought up several concerns requiring further 
consideration by the Navy. Since that time, the Navy has made the following decisions: 

o To conduct sediment re-sampling using lower detection limits to support a No Further Action 
(NFA) decision for the Zone J RFI. 

o To conduct groundwater re-sampling at Area of Concern (AOC) 721 to obtain "post-remediation" 
concentrations to aid in determining the path forward for groundwater. 

Dudley Patrick discussed the implications to the project. The additional field work is not currently under 
contract and a change order to the TtNUS existing scope will be required. Also, the additional field work 
will necessitate preparation of a Work Plan, which will be provided to SCDHEC for review, as well as the 
Natural Resources Trustees. The Navy's vision for the Work Plan is a comprehensive document that will 
address sampling and analyses, including establishment of detection limits. Moreover, ecological risk 
assessment methodology (e.g., data sets, food-chain modeling receptors, and use of reference 
background samples) and project history (e.g., meeting minutes, e-mails, technical memos, and State 
approvals) for Zone J and AOC 721 will be addressed in the Work Plan. Considering the funding step 
and work plan step, Dudley estimated a field work start date in the spring of 2007. 
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Linda Klink was concerned about the future report presentation, considering that the Ensafe risk 
assessment was not conducted like TtNUS conducts ecological risk assessments for SCDHEC. Susan 
Byrd (SCDHEC) expressed a preference for the TtNUS risk assessment presentations and the team 
agreed on this methodology for the new samples to be collected. However, it is uncertain how to address 
the historical risk assessment work by Ensafe in order to provide their results without extensive rework. 
Furthermore, during the 11 /16/06 kickoff meeting, Susan Byrd cautioned the Navy that historical work is 
extensive, particularly for Zone J, and for the Navy to pursue a recommendation of no further action, the 
deliverable will need to encompass and document previous tech memos, etc., hydrology dynamics, and 
dredging operations in order to be strongly defensible. Report presentation issues were not resolved and 
will require further thought during Work Plan preparation. 

Benthic receptors will be addressed straightforward in the risk assessment. Mike Whitten (TtNUS) was 
interested in Susan Byrd's input on food-chain modeling receptors. Mike's preliminary list includes the 
mink (piscivorous mammal) and little blue heron (piscivorous bird) for Shipyard Creek and Noisette Creek. 
For the Cooper River, Mike believes that food chain modeling would not be necessary. Susan Byrd 
suggested that the Natural Resources Trustees may prefer the green heron instead of the little blue heron 
based on previous document decisions. Susan also indicated that the Natural Resources Trustees may 
want to see food chain modeling conducted for the Cooper River. Susan's input will be considered during 
Work Plan development and discussions with the Natural Resources Trustees. 

Natural Resources Trustees 

Dudley Patrick asked for input on how and when to involve the Natural Resources Trustees. Dudley 
believes that preparing a comprehensive Work Plan (see preceding discussion on Navy Plans for 
Additional Field Work) will serve as a vehicle for their involvement and the team agreed. The team also 
agreed on the importance of meetings with the Trustees as the project proceeds. 

Dudley suggested that SCDHEC serve as the focal point of contact for the Trustees to ensure that 
comments received are consistent among the reviewers and in accordance with the team objectives. 
Stacey French (SCDHEC) indicated that coordination with the Trustees is instead the responsibility of the 
Navy. Dudley agreed that the Navy will do what needs to be done. Regulatory guidance on Trustee 
involvement will be reviewed by the team before deciding on how best to initiate contact (e.g., individual 
phone calls, conference call, written correspondence, or meeting). 

Susan Byrd noted that the Trustees were involved with the Spectra Tech sediment sampling conducted in 
December 2005 and so updating of status should not be too extensive. Susan Byrd suggested that the 
team will need to give some thought to the title of the planned comprehensive Work Plan by TtNUS, 
considering that the previous Work Plan by Spectra Tech was called a Sediment Sampling Work Plan 
and only addressed sampling and analysis. 

Conclusion 

Dudley Patrick concluded the meeting, expressing his appreciation and thanking the team members for 
their input. 
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CHARLESTON NAVAL COMPLEX -
ACTION ITEM LIST FOR ZONE J AND AOC 721 

r~/; 
_, 

Januar}I 4, 2007 Conference Cctll _ 
Charleston, South Carolina \'. 

.· 
,,.::> 

ITEM PERSON(S) DESCRIPTION OFACTION REQUIRED DU EDA TE . :!: 
._NUMBER RESPONSIBLE ·. > 

1 Mike Whitten Spectra Tech Data: Evaluate Spectra Tech DONE 
detection limits and provide Navy with 
evaluation 

L Klink/M Whitten Spectra Tech Data: Propose path forward DONE 

2 (i.e., use Spectra Tech data and/or resample) Resampling was 
recommended 

3 Linda Klink Spectra Tech Data: e-mail Trustees Spectra Defer to pending Work 
Tech revised table from response to comment Plan and/or contact with 
letter Trustees 

4 Dudley Patrick Spectra Tech Data: Set up conference call DONE 
with stakeholders for Thursday, 12/14/06 at 
10:00 a.m. (Note: Conference call moved to 
Thursday, 01/04/07 at 1:00 p.m. and will not 
include Natural Resources Trustees.) 

5 Mike Whitten Tech Memo: Prepare tech memo identifying Defer to pending Work 
ecological receptors, path forward, etc. for Plan 
stakeholder review 

6 Linda Klink Tech Memo: Obtain list of Trustees {from DONE 
NWS Charleston) and confirm with SCDHEC 
(Stacey French) 

7 Jerry Stamps Tech Memo: e-mail team SCDHEC approval DONE 
letter for Spectra Tech Work Plan 

8 Linda Klink Tech Memo: Submit tech memo to Defer to pending Work 
stakeholders Plan 

9 L Klink/M Whitten Dredging: Research frequency and locations DONE 
of Zone J dredging operations conducted by Incorporate into pending 
the Army Corps and maintenance dredging Work Plan 
by others 

10 Dudley Patrick Dredging: Provide TtNUS with storm water DONE 
effluent report electronic file of dredging maps Incorporate into pending 
[Figures 1-3 and 1-4; drawing name Work Plan 
0154C007 dated 09/24/02] 

11 Dean Williamson RFI Report Preparation: Provide TtNUS Defer to RFI Report 
with listing of site remedies, changes in 
conditions to aid in evaluatinq linkages. 

12 J Stamps/S Byrd RFI Report Preparation: Provide Navy with In progress 
presentation preferences for RFI Reports Incorporate into pending 

Work Plan 

13 Dudley Patrick RFI Report Preparation: Provide Linda with In progress 
Zone J electronic file of oversized map for 
future presentations at meetinQs. 

14 Dudley Patrick Funding: Modify/fund TtNUS contract to 03/01/07 
conduct the resamplinQ efforts 

15 Dudley Patrick/L Klink Trustees: Determine how and when to 01/31/07 
involve Trustees 
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. . CHARLESTON NA\f f\b. COMPLEX. 
CONFERENCE CALL FORZONEJANDAOC721 

AGENDA. 

TIME 

1 :00-1 :05 

1 :05-1 :10 

1:10- 1 :15 

1 :15-1 :25 

1 :25-1 :30 

January4, 2007 
Charleston, South Carolina 

Review of minutes from 11/16/06 
meeting 

Review action item list 

Navy Plans for Additional Field Work 

- Zone J Sediment Sampling 
- AOC 721 GW Sampling 

Natural Resources Trustees 
Involvement 

Review updated action item list 
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PRESENTEH 

Linda Klink 

Linda Klink 

Dudley Patrick/ 
Linda Klink 

All Team 

Linda Klink 



11/16/06 Kickoff Meeting Minutes (SCDHEC, Navy, and Navy contractors) 
AOC 721 and Zone J 
Charleston Naval Complex, Charleston, South Carolina 

Attendees and Contact Information: 
Dudley Patrick, Navy BRAG SE PMO 
Jerry Stamps, SCDHEC 
Susan Byrd, SCDHEC 
Dean Williamson, CH2MHill 
Gary Benfield, WPC 
Mike Whitten, TtNUS 
Linda Klink, TtNUS 

Location: 

843-7 43-2136 
803-896-4285 
803-896-4188 
352-335-5877 
843-884-1234 
803-641 -631 3 
412-921-8650 

CNC RDA Conference Room, Charleston, South Carolina 

Time: 
10:00 a.m. to noon 

Introduction/Roles 

dudley.patrick@navy.mil 
stampsjm@dhec.sc.qov 
byrdsk@dhec.sc.gov 
dean.williamson@ch2m.com 
gbenfield@wpceng.com 
mike.whitten@ttnus.com 
linda.klink@ttnus.com 

Dudley Patrick (Navy BRAG PMO) led the introductions of team members. 

The purpose of the meeting was to discuss issues, questions, and the path forward for Charleston Naval 
Complex (CNC) Area of Concern (AOC) 721 and Zone J. 

Zone J Chronology 

Gary Benfield was historically involved in Zone J activities and provided a chronology of events to the 
team. In summary, a draft RFI Report was originally submitted in 1996 but was nor well received by 
SCDHEC because the report did n9t evaluate linkages with land-side sites. A number of technical 
memos have since been submitted to address impacts to Zone J from storm water effluent (Ensafe), 
surface runoff (CH2MHill), and contaminated groundwater migration (CH2MHill). A new draft RFI Report 
was underway by Ensafe to integrate and document all results to date but the document is not complete 
and has not been submitted to SCDHEC. The original RFI data was collected in the early 1990s and the 
data is too old for use in evaluating current conditions. Moreover, dredging has regularly occurred since 
the time of sampling. Therefore, Spectra Tech was contracted by the Navy in 2005 to collect 
representative current-day samples from five locations that were previously identified as most highly 
contaminated. Spectra Tech also collected ten sediment samples from reference background locations 
for comparison purposes. The Spectra Tech work was conducted in accordance with a SCDHEC
approved Work Plan. Recently, TtNUS has been tasked by the Navy to finalize the draft RFI Report by 
Ensafe, incorporating the Sediment Sampling Report by Spectra Tech, and conducting ecological risk 
assessment. 

Regulatory Perspective 

SCDHEC was provided an opportunity to voice their concerns, identified as follows: 

o Comprehensive Deliverable: Susan Byrd cautioned the Navy that historical work is extensive, 
particularly for Zone J, and for the Navy to pursue no remediation, the deliverable will need to 
encompass and document previous tech memos, etc., hydrology dynamics, and dredging 
operations in order to be strongly defensible. 

o Natural Resources Trustees: The Natural Resources Trustees are decision makers and need to 
be involved with the project. Susan Byrd said that the Trustees are unofficially "on board" with 
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decisions to date. Susan Byrd mentioned that SCDHEC is the lead and the US Environmental 
Protection Agency (USEPA) has not significantly participated, although invited. 

o Elevated Detection Limits: This was by far the most significant concern. Upon review of the 
Spectra Tech Sediment Sampling Report for Zone J, both Jerry Stamps and Susan Byrd 
(SCDHEC) were very concerned with the elevated detection limits compared to criteria. Spectra 
Tech responded to the SCDHEC concern by providing a revised table showing instrument 
method detection limits (MDLs), which were significantly less than the reported detection limits. 
However, approximately one-third of the MDLs still exceed criteria. Dudley Patrick (Navy BRAG 
PMO) and TtNUS will further evaluate this concern before· proposing a path forward, which will 
be discussed with the stakeholders in a conference call agreed upon Thursday, December 14, 
2006 at 10:00 a.m. The Natural Resources Trustees will be invited to. participate. 

Zone J Eco Risk Methodology 

Mike Whitten (TtNUS) led a discussion on the Navyffetra Tech proposed path forward concerning the 
ecological risk assessment. First, Mike asked for confirmation that human health risks were not of 
concern and that the sediment reference background data set is acceptable; Susan Byrd (SCDHEC) 
confirmed. Next, Mike asked if surface water was a concern; Susan responded that surface water 
concentrations are not of concern; however, surface water risks will need to be documented in the RFI 
Report. 

Mike then discussed how the reference background samples would be used in the eco risk assessment. 
He and Susan agreed that screening could be conducted up front for background with the screening 
value at two times the average background concentration. Discretion can be used in evaluating samples 
slightly greater than the screening value yet within the background range. Susan Byrd mentioned a 2004 
USEPA background document supporting this methodology. 

Next, Mike discussed identification of the eco receptors. He proposed that p1sc1verous birds and 
mammals be considered for the Shipyard Creek and Noisette Creek but not the Cooper River. The team 
suggested that Mike prepare a short tech memo for team review and approval prior to conducting the 
food-chain modeling. The Natural Resources Trustees should be included in the review. Linda Klink 
(TtNUS) will distribute the tech memo to all. The team agreed that it is important to reference previous 
decisions (e.g., establishment of five locations for Spectra Tech sampling) within the tech memo for the 
benefit of the Trustees. Jerry Stamps (SCDHEC) agreed to send the team the State's letter of approval 
for the Spectra Tech Work Plan. 

Zone J Eco Data Sets 

Mike Whitten (TtNUS) led a discussion on how the historical data would be grouped. He proposed 
focusing on· the Spectra Tech data since it is most recent and is representative of current-day 
contamination of concern. The team agreed. The five samples will be grouped into three separate areas 
- Noisette Creek, Shipyard Creek, and the Cooper River. · 

Linda Klink (TtNUS) noted that a status update of activities at land-side sites impacting Zone J would aid 
the linkage evaluation. Activity may be related to remediation or other changes in conditions that would 
lessen stormwater effluent or runoff impacts (site grading, parking lot construction, etc.). Dean 
Williamson agreed to provide the team with this information. 

Zone J Dredging 

Dudley Patrick (Navy BRAG PMO) has been researching dredging operations and developed points of 
contact, which he passed along to TtNUS for inclusion in the RFI Report. Dudley spoke of upcoming 
dredging operation in the near future. Susan Byrd (SCDHEC) added that good maps on dredging are 
available in the storm water effluent report and could be updated to document more recent dredging 
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operations. Dudley Patrick will need to contact Ensafe to obtain electronic versions of the dredge maps 
forTtNUS. 

AOC 721 

TtNUS has been scoped to finalize the draft RFI Report by Ensafe, incorporating the Interim Measures 
(IM) Report prepared by Spectra Tech. Linda Klink (TtNUS) believed that the IM for soil appears to have 
been successful. Susan Byrd and Jerry Stamps (SCDHEC) agreed. However, no further action might 
not be appropriate depending on the status of groundwater, which needs reviewed. 

Linda asked the SCDHEC how the report should be presented, considering that Ensafe and Spectra Tech 
prepared most of the report, yet TtNUS needs to finalize. SCDHEC will provide the NavyfftNUS with 
direction. 

Action Items 

Detection Limits 

Mike Whitten 

L Klink/M Whitten 

L Klink 

Dudley Patrick 

Tech Memo 

Mike Whitten 

Linda Klink 

Jerry Stamps 

Linda Klink 

Dredging 

L Klink/M Whitten 

Dudley Patrick 

RF/ Report Preparation 

Dean Williamson 

J Stamps/S Byrd 

Dudley Patrick 

Evaluate Spectra Tech data and provide Navy with evaluation. 

Propose path forward (i.e., use Spectra Tech data and/or resample). 

e-mail Trustees Spectra Tech revised table from response to comment letter. 

Set up conference call with stakeholders for Thursday, 12/14/06 at 10:00 a.m. 
(Note: Conference call moved to Thursday, 01/04107 at 1 :00 p.m. and will not 
include Natural Resources Trustees.) 

Prepare tech memo identifying ecological receptors, path forward, etc. for 
stakeholder review. 

Obtain list of Trustees (from NWS Charleston) and confirm with SCDHEC 
(Stacey French). 

e-mail team SCDHEC approval letter for Spectra Tech Work Plan. 

Submit tech memo to stakeholders. 

Research frequency and locations of Zone J dredging operations conducted by 
the Army Corps and maintenance dredging by others. 

Provide TtNUS with storm water effluent report electronic file of dredging maps 
[Figures 1-3 and 1-4; drawing name 0154C007 dated 09/24/02]. 

Provide TtNUS with listing of site remedies, changes in conditions to aid in 
evaluating linkages. 

Provide Navy with presentation preferences for RFI Reports 

Provide Linda with Zone J electronic file of oversized map for future 
presentations at meetings. 
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APPENDIX M 
 

PHOTOGRAPHS 





 
Photograph M-1:  North shore of Noisette Creek seen from sample location 
JNOIM0004.  Remains of former bridge visible. 

 
Photograph M-2:  South shore of Noisette Creek seen from sample location 
JNOIM0004.  Remains of former bridge visible. 
 

 



 
Photograph M-3:  Noisette Creek; looking upstream (west) toward sample 
locations JNOIM0004 and JNOIM0011.  Photo taken from sample location 
JNOIM0012.   
 

 
Photograph M-4:  Noisette Creek; looking downstream (east) from sample 
location JNOIM0012.  Confluence of Noisette Creek and Cooper River is 
visible in background (to the left of the towers). 

 



 
Photograph M-5:  Shipyard Creek, sample location H009M0016. 

 

 
Photograph M-6:  Shipyard Creek, sample location H009M0004. 

 

 

 



 
Photograph M-7:  Upper Shipyard Creek.  All three Shipyard Creek sediment 
samples were collected from this segment of the creek.  
 

 
Photograph M-8:  Cooper River, looking south from sample location 
E054M0001. 
 

 



 
Photograph M-9:  Cooper River, looking southwest from sample location 
E054M0001. 
 

 
Photograph M-10:  Cooper River, looking northwest from sample location 
E054M0001. 
 

 

 



 Photograph M-11:  Cooper River; sample 556M000503 was collected at the 
concrete piling visible in the center of the photograph.   
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Project Site Name: 
Project No.: 

D Surface Soil 
[] Subsurface Soil 

'"il""'Sediment 
ij'other: 

[] QA Sample Type: 

$~S:~PLE<1IJ~l(~:'.;i:'.:\m::·~·•·:· .'.'., .. , ··· 
Date:· 'I- (Jo I t) i? 
Time: //OS 
Method: p G "'(JJv-' 

SOIL & SEDIMENT SAMPLE LOG SHEET 
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' ''.',,;'"""''';) ,;;,;··>:· .. ;::;:,,.,,,,,:,, .,,. ;' 
Depth Color 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 
[] Low Concentration 
D High Concentration 

;';:;:t'.i,'}J: ... ,,.,,,, .,.,.·"·" ··;;;•:'>!T{'.>'::·;;;,;.,.;;;;,;·• .. ;, "''-
Description (Sand, Sitt, Clay, Moisture, etc.) 

Monitor Readtno (ppm): 

~~~~~l.l\!§::~~~'1ir.~ ~!·:.,~r·:]i ·'''f'::rnmlJ!mm'·:::~: ... z::.:·3 .. ~ .. ,,ua•,i~, ... ]i·······"g·''"-c'•~'"···.•.,,.,,~.,,.,., .. ,l:,.,,,,,.,,,~ .. ::·,,5]··:•·[]•.'·"'~·::<:::~•ci'·····:§]•ii'•:~:·;n~,::·:,::::::m''''::::·:·rimmrirn11if!1mmw·"~"'":: 
Date: Time Depth Color Description (Sand, Slit, Clav, Moisture, etc.) 

Method: 

M~nitor Readings 

· (Range in ppm): 

I • 

i~~·:~:: .. 
MS/MSD 
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Project Site Name: Sample ID No.: 
Project No.: Sample Location: 

Sampled By: 
/12.. Gr ouJ'{q 

O Surface Soil 
O Subsurface Soil 
~ediment ro CJther: 
0 QA Sample Type: 

C.O.C. No.: 

Type of Sample: 
0 Low Concentration 
0 High Concentration 

~N'$.PF>t::i:;u~1m;::'.i::~rn:1:!~'::'::::",;,· ':::m:;;1li~1:;,;1,:11iJ::,,:,,,;\j:,,,,:::::::~:;:::? .· ... '. · .. :::·>::JM::D;,,:;:'."'''·:-, .. ···: .. , ,,, ··"' .. : ,,,,.y::·:···''"'!''""ii; .. ····~ 
Date:· l( / 3C: /Of Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

~:~d: Doi ).f_D bl~ n \ 4-'j ·' J ~ \ \ 1 - I .'~~ " 
Monitor Reflding (ppm): . p~.t.,f'!"IM.. I>~ ....... 
. ·.;,;::,,,,,,;;;;;1;'.!,111g:•;$'_,~~,;'~!iA.'!:r::~;!!!:! ~ :.:;1mn11mfm1p:::: ·."'' '·.:.:r:x :;iJ:,i1::•·:,,::. .... . ...... \:'%'i(:•:>:":,::::u:1 v;:·11:m:;:1:'·::::::::;';::·"~ 
Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Method: 

M<?nitor Readings 

· {Range in ppm): 

Analysts 

' 

W~ ~ -fi ::- 2.D -t-f 
•-. ~ -t+ f VG'M. ~ ~k 

ND 1,hor/(,f M{W\ Awe. 

Container Requirements Collected · Other 
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Project Site Name: 
Project No.: 

D Surface Soil 
D Subsurface Soil 

J.Ksediment 
D Other: 
D QA Sample Type: 

Page_ J of _l_ 

Sample ID No.: 55G."'\ 0cD0503 

~rfil;~7 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 
0 · Low Concentration 
0 High Concentration 
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Dafe:· '( /. '? tl/ 08 Depth Color Description (Sand, Sift, Clay, Moisture, etc.) 

Method: 

M<:initor Readings 

- (Range in ppm): 

" . 

(µd--IW" ~"' ~ J'J..f..'.\ 

p ~fo s h o q ~ o ti I-Ju.""·- J "-ol,J l tJ CAl"'-c. .,J.~ 
~' ~-,"J,..,, / pt/1 tJ wf..~r<- SMyJ~ wtt.S wffotftJ .. 

.!l!l~'8f'~t'' ' ,: .·· 
MS/MSD 

,:;!Jllll! ''"" .i:L '''-!'!::<•: T' :::!<!,ii 

Duplicate ID No.: 
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Project Site Name: CNC. Zcrn..._ S"" Sample ID No.: aoq /l'I ODO~ a3 
Project No.: 11z. G 003#~ Sample Location: 

Sampled By: ~~t}~i~e £: 
D Surface Soil C.O.C. No.: 
D Subsurface Soil 

]Cfediment Type of Sample: 
D Other: [] Low Concentration 
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Date: Time Depth Color Description (Sand, Slit, Clay, Moisture, etc.) 

Method: 

Monitor Readings 

- (Range in ppm): 
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Analysis Container Requirements · Collected · Other 
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Project Site Name: 
Project No.: 

O Surface Soil 
O Subsurface Soil 
~Sediment 
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D QA Sample Type: 
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Sample ID No.: ~.0~/70.3 
Sample Location:• .«r Cyeek 
Sampled By: t'> • W6/ffe" 
C.O.C. No.: 

Type of Sample: 
0 Low Concentration 
D High Concentration 
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Depth Color Description (Sand, Sift, Clay, Moisture, etc.) 
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Date: Time Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

Method: 

Mc:initor Readings 

· {Range in ppm): 

Analysis Container Requirements 
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( i l) Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Page I of - -

Project Site Name: Clll C .2' Ul').~ .:J" Sample ID No.: {)O'/ /t)DDl._(i;, Z>.3 
Project No.: Jtk-Oc 003¥7 Sample Location: 5 J. •"JJ 11a..rt1_ r~,,,. Pr 

Sampled By: /l'l • .J • JA I I-J"e l'I 
D Surface Soil C.O.C. No.: 
D Subsurface Soil 

-~ediment Type of Sample: 
ther: a Low Concentration 

[] QA Sample Type: 0 High Concentration 
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Project Site Name: 
Project Number: 
Sample Location: 

QA Sample Type: 

Date: 
Time: 
Method: 

Product Name: 

CNl Zc>-1\e.. .J" 
l l2.6 003'-/°t 

O Trip Blank 
[]Source Water Blank 

~-"--+-...__~~~~~~~ 

Supplier: 
Manufacturer: 
Order Number: 

~~~~~~~~~~~ 

Lot Number: 
Expiration Date: 

Preservative 
Volatiles Cool 4°C & HCI · 
Semivolatiles cool4°C 
Pesticide I PCB Cool 4°C 
Metals Cool 4°C & HN03 

Cool 4°C & NaOH 

Page_ of_ 

Sample ID Number: FD ~f3 D08DJ 
Sampled By: /V\. W h 1'+1'!. 'l 
C.0.C. Number: 
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g.. Otlier e1an1t F:e I J Pvp /~I c... 
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D Reusable 
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Project Site Name: 
Project Number: 

GNG Af#\.Q. ..J Sample ID Number: RB DJ-10 ()~D/ 
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TO: 

FROM: 

SUBJECT: 

SAMPLES: 

OVERVIEW 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

C.PIKE DATE: SEPTEMBER 24, 2008 

LEANNE M. GANSER COPIES: DV FILE 

ORGANIC DATA VALIDATION- SVOC/PAH/PEST/PCB 
CTO 017 CNC CHARLESTON 
SDG: SB2238 

10/Solid/ 

009M000403 009M001603 009M001703 054M000103 556M000503 
556M000703 FD04300801 NOIM000403 NOIM001103 NOIM001203 

1/Aqueous/ 
RB04300801 

The sample set for CNC Charleston, SDG SB2238 consists of ten (10) soil samples and one (1) rinse blank. 
The samples were analyzed for semi-volatile organic compounds (SVOC), polycyclic aromatic hydrocarbons 
(PAHs), pesticides (PEST) and PCBs. One field duplicate pair was associated with this SDG: NOIM001203/ 
FD04300801. 

The samples were collected by Tetra Tech NUS on April 30, 2008 and analyzed by Katahdin Analytical Services. 
All analyses were conducted in accordance with SW-846 methods 8081, 8082, and 8270C. The data contained 
in this SDG were validated with regard to the following parameters: 

* 
* 
* 

* 

* 
* 
* 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

Data completeness 
Holding times 
GC/MS Tuning 
Initial/continuing calibrations 
Field/Laboratory method blank results 
Surrogate Recoveries 
Internal Standards 
Blank Spike/Blank Spike Duplicate Results 
Matrix Spike/Matrix Spike Duplicate Results 
Field Duplicate Results 
Compound Quantitation 
Compound Identification 
Detection Limits 

The symbol (*) indicates that quality control criteria were met for this parameter. Problems affecting data quality 
are discussed below; documentation supporting these findings is presented in Appendix C. Qualified Analytical 
results are presented in Appendix A. Results as reported by the laboratory are presented in Appendix B. 
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Semivolatiles 

The matrix spike/matrix spike duplicate (MS/MSO) percent recoveries for sample 009M001703 were 
<10% for hexachlorocyclopentadiene. The nondetect result for hexachlorocyclopentadiene was rejected, 
"UR", in this sample. 

MS/MSO percent recoveries were greater than quality control limits for di-n-octylphthalate. No data was 
qualified as all results for di-n-octylphthalate were nondetects. 

The relative percent difference between the laboratory control sample and laboratory control sample 
duplicate percent recoveries for benzaldehyde was greater than quality control limits. No data was 
qualified as all results for benzaldehyde were nondetects. 

Calibration verification %0 on instrument R, on 05/24/08 at 10:54, exceeded the 25% quality control limit 
for benzo(a)anthracene, dibenzo(a,h)anthracene, and benzo(g,h,i)perylene. The detected and 
nondetected results for the aforementioned compounds were qualified as estimated "J" and "UJ", 
respectively, in all samples, except 009M001603, 054M000103, and RB04300801. 

Calibration verification %0 on instrument R, on 06/03/08 at 16:36, exceeded the 25% quality control limit 
for indeno(1,2,3-cd)pyrene, dibenzo(a,h)anthracene, and benzo(g,h,i)perylene. The nondetected results 
for the aforementioned compounds were qualified as estimated "UJ" in sample RB04300801 . 

The following contaminant was detected in the laboratory method blank at the following maximum 
concentration: 

Analvte 
Bis(2-ethylhexyl)phthalate 

Maximum 
Concentration 
14 ug/kg 

Action 
Level 
140 ug/kg 

An action level of 1 OX the maximum contaminant level has been used to evaluate sample data for 
blank contamination. Sample aliquot, percent solids and dilution factors, if applicable, were taken 
into consideration when evaluating for blank contamination. The positive result below the action level 
for bis(2-ethylhexyl)phthalate in sample 054M000103 was qualified as a false positive, "U". 

The matrix spike duplicate (MSO) percent recovery for benzo(k)fluoranthene was < 30% quality control limit. 
The positive results reported for benzo(k)fluoranthene were qualified as "J". 

The MSO percent recovery for pyrene and benzo(a)anthracene was greater than the quality control limit. The 
positive and nondetected results reported for pyrene and benzo(a)anthracene were qualified as estimated, "J" 
and "UJ", respectively. 

Field duplicate imprecision (relative percent difference > 50%) was noted for sample pair NOIM001203/ 
F004300801 for phenanthrene. Positive results reported for phenanthrene were qualified as estimated "J". 

Pesticides 

Calibration verification %0 exceeded the 25% quality control limit for gamma BHC, heptachlor, beta-BHC, 
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endrin, methoxychlor, and endrin ketone for GC instrument 8 column 1 and column 2 on 05/23/08 at 16:56 
affecting all solid samples, except 009M001603 and 009M001703. No action was taken on this basis 
because all associated results for the aforementioned compounds were non-detected. 

Calibration verification %0 exceeded the 25% quality control limit for 4,4'-000 and 4,4'-00T for GC 
instrument 8 column 2 on 05/23/08 at 16:56 affecting all solid samples, except 009M001603 and 
009M001703. Positive results for 4,4'-000 were qualified in the affected samples as estimated, "J". Non
detected results for the aforementioned compounds were not qualified. 

Calibration verification %0 exceeded the 25% quality control limit for gamma BHC, heptachlor, beta-BHC; 
endrin, 4,4'-DDT, methoxychlor, and endrin ketone for GC instrument 8 column 1 and column 2 on 05/27/08 
at 14:28 affecting samples 009M001603 and 009M001703. No action was taken on this basis because all 
associated results for the aforementioned compounds were non-detected. 

Calibration verification %0 exceeded the 25% quality control limit for endosulfan sulfate for GC instrument 8 
column 1 on 05/27/08 at 14:28 affecting samples 009M001603 and 009M001703. No action was taken on 
this basis because all associated results for the aforementioned compound were non-detected. 

One system monitoring compound (decachlorobiphenyl) in the matrix spike, matrix spike duplicate and 
samples 556M000503, F004300801, NOIM000403, and NOIM001103, in the associated batch analyzed on 
05/23/08 at 10:22-16:56 had a recovery greater than acceptance limits. Positive results in samples 
556M000503, FD04300801, NOIM000403, and NOIM001103 were qualified as estimated, "J". 

One system monitoring compound (tetrachloro-m-xylene) in samples 009M000403, 556M000703, and 
NOIM001203, in the associated batch analyzed on 05/23/08 at 10:22-16:56 had a recovery greater than 
acceptance limits. Positive results in samples 009M000403, 556M000703, and NOIM001203 were qualified 
as estimated, "J''. 

The matrix spike/ matrix spike duplicate (MS/MSO) percent recoveries in 009M001703 for beta-BHC, aldrin, 
and heptachlor epoxide were < 30% quality control limit. Nondetected results reported for the 
aforementioned compounds were rejected, "UR". 

The MS/MSD percent recoveries for alpha-BHC, gamma BHC, delta-BHC, heptachlor, gamma-chlordane, 
alpha-chlordane, endosulfan I, dieldrin, endrin, 4,4'-000, endosulfan II, 4,4'-00T, endrin aldehyde, 
methoxychlor, endosulfan sulfate, and endrin ketone were greater than quality control limits. The positive 
results reported for the aforementioned compounds in all samples were qualified as estimated, "J". 

The relative percent difference (RPO) between the MS and MSD percent recoveries was greater than quality 
control limit for delta-BHC, aldrin, endosulfan I, endrin aldehyde, and endrin ketone. No action was taken as 
these compounds were not detected in any sample. 

The laboratory control sample/ laboratory control sample duplicate (LCS/LCSD) percent recoveries for delta
BHC and endosulfan sulfate were greater than quality control limits affecting the rinse blank. No action was 
taken as results for the aforementioned compounds were nondetects. 

Calibration verification %0 exceeded the 25% quality control limit for Aroclor-1260 and surrogate for GC 
instrument 6 column 1 on 05/15/08 at 04:14 affecting the rinse blank. No action was taken on this basis as 
Aroclor-1260 was not detected in RB04300801 . 

Calibration verification %0 exceeded the 25% quality control limit for Aroclor-1016 and Aroclor-1260 and 
surrogate for GC instrument 8 column 1 and 2 on 05/29/08 at 06:24 affecting the matrix spike and samples 
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NOIM000403, NOIM001103, and NOIM001203. No action was taken on this basis as the aforementioned 
compounds were not detected in the affected samples. 

System monitoring compounds (tetrachloro-m-xylene and decachlorobiphenyl) in samples 009M001603, 
009M001703, 054M000103, 556M000503, 556M000703, FD04300801, NOIM001103, and NOIM001203 in the 
associated batch analyzed on 05/28/08 at 16:51-23:56 had recoveries greater than acceptance limits. 
Positive results in samples 009M001603, 009M001703, and 054M000103 were qualified as estimated, "J". 

System monitoring compounds (tetrachloro-m-xylene and decachlorobiphenyl) in rinse blank, RB04300801, 
in the associated batch analyzed on 05/14/08 to 05/15/08 at 11 :33-04:14 had recoveries greater than 
acceptance limits. No action was taken on this basis as all results for the aforementioned samples were 
nondetects. 

One system monitoring compound (decachlorobiphenyl) in the matrix spike, matrix spike duplicate, and 
samples, 009M000403 and NOIM000403, in the associated batch analyzed on 05/28/08 at 16:51-23:56 had 
recoveries greater than acceptance limits. Positive results in sample 009M000403 were qualified as 
estimated, "J". 

The MS/MSD percent recoveries for Aroclor-1016 and Aroclor-1260 in sample 009M001703 were greater 
than quality control limits. The positive results reported for the aforementioned compounds in all samples 
were qualified as estimated, "J". 

The LCS/LCSD percent recoveries for Aroclor-1016 and Aroclor-1260 were greater than quality control limits 
affecting the rinse blank. No action was taken as results for the aforementioned compounds were 
nondetects. 

Additional Comments 

Positive results less than the reporting limit (RL) were qualified as estimated "J", due to uncertainty near 
the detection limit. 

Samples 009M000403, 009M001703, 556M000503, 556M000703, FD04300801, NOIM000403, 
NOIM001103, and NOIM001203, were reanalyzed for PAH compounds at a dilution. Only the results from 
these diluted samples were qualified. 

For PAH analysis, sample 009M000403 was analyzed at a 4X dilution, 009M001703 at 2X, 556M000503 at 
SOX, 556M000703 at 4X, FD04300801 at 3X, NOIM000403 at 5X, NOIM001103 at 3X, and NOIM001203 at 
SX, resulting in elevated detection limits for all compounds in these samples. 

For pesticide analysis, all solid samples were analyzed at a SX dilution, resulting in elevated detection limits 
for all compounds in these samples. 

EXECUTIVE SUMMARY 

Laboratory Performance Issues: Continuing calibrations for the PAH, pesticide, and PCB fractions had %D 
noncompliances that resulted in qualification of the data. Bis(2-ethylhexyl)phthalate was present in a laboratory 
blank. Surrogate recoveries were outside of quality control limits for several compounds in the pesticide and 
PCB fractions, resulting in qualification of data. LCS/LCSD percent recoveries were greater than acceptance 
limits for pesticide and PCB fractions. 

Other Factors Affecting Data Quality: Several compounds were qualified due to uncertainty near the 
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detection limit. MS/MSD percent recovery was outside of control limits for several compounds. Field 
duplicate imprecision was noted for phenanthrene in the field duplicate pair. 

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic Data 
Validation (October 1999) and the Department of Defense (DoD) document entitled "Quality Systems Manual 
(QSM) for Environmental Laboratories" (January 2006). The text of this report has been formulated to address 
only those problem areas affecting data quality. 

"I attest that the data referenced herein were validated according to the agreed upon validation criteria as 
specified in the DoD QSM." 

.·~ 

Leanne M. Ganser 
Environmental Scientist/Data Validator 

Attachments: 

Appendix A - Qualified Analytical Results 
Appendix B - Results as Reported by the Laboratory 
Appendix C - Support Documentation 



APPENDIX A 

QUALIFIED ANALYTICAL RESULTS 



Data Validation Qualifier Codes: 

A = Lab Blank Contamination 

B = Field Blank Contamination 

C =Calibration Noncompliance (e.g. % RSDs, %Os, ICVs, CCVs, RRFs, etc.) 

C01 = GC/MS Tuning Noncompliance 

D = MS/MSD Recovery Noncompliance 

E = LCS/LCSD Recovery Noncompliance 

F = Lab Duplicate Imprecision 

G = Field Duplicate Imprecision 

H = Holding Time Exceedance 

I = ICP Serial Dilution Noncompliance 

J = GFAA PDS-GFAA MSA's r < 0.995 / ICP PDS Recovery Noncompliance 

K = ICP Interference - includes ICS % R Noncompliance 

L = Instrument Calibration Range Exceedance 

M = Sample Preservation Noncompliance 

N = Internal Standard Noncompliance 

N01 = Internal Standard Recovery Noncompliance Dioxins 

N02 = Recovery Standard Noncompliance Dioxins 

N03 = Clean-up Standard Noncompliance Dioxins 

0 = Poor Instrument Performance (e.g. base-line drifting) 

P =Uncertainty near detection limit(< 2 x IDL for inorganics and <CRQL for organics) 

Q =Other problems (can encompass a number of issues; e.g. chromatography.interferences, etc.) 

R = Surrogates Recovery Noncompliance 

S = Pesticide/PCB Resolution 

T = % Breakdown Noncompliance for DOT and Endrin 

U = % Difference between columns/detectors >25% for positive results determined via GC/HPLC 

V = Non-linear calibrations; correlation coefficient r < 0.995. 

W = EMPC result 

X = Signal to noise response drop 
Y = Percent solids <30% 
Z = Uncertainty at 2 sigma deviation is greater than sample activity 



PROJ_NO: 00349 
SDG: SB2238 MEDIA: SOIL DATA FRACTION: OS 

nsample 009M000403 nsample 

samp_date 4/30/2008 samp_date 
lab_id SB2238-15 lab_id 

qc_type NM qc_type 
units UG/KG units 
Pct_ Solids 44.8 Pct_ Solids 
DUP_OF: DUP_OF: 

Val Qual 
Parameter Result Qual Code Parameter 

1,1-BIPHENYL 740 u DIBENZOFURAN 
2,2'-0XYBIS(1-CHLOROPROPANE) 740 u DIETHYL PHTHALATE 
2,4,5-TRICHLOROPHENOL 1800 u DIMETHYL PHTHALATE 
2,4,6-TRICHLOROPHENOL 740 u Dl-N-BUTYL PHTHALATE 
2,4-DICHLOROPHENOL 740 u Dl·N-OCTYL PHTHALATE 
2,4-DIMETHYLPHENOL 740 u HEXACHLOROBENZENE 
2,4-DINITROPHENOL 1800 u HEXACHLOROBUTADIENE 
2,4-DINITROTOLUENE 740 u HEXACHLOROCYCLOPENTADIENE 
2,6-DINITROTOLUENE 740 u HEXACHLOROETHANE 

2-CHLORONAPHTHALENE 740 u ISOPHORONE 
2-CHLOROPHENOL 740 u NITROBENZENE 

2-METHYLPHENOL 740 u N-NITROSO·Dl-N-PROPYLAMINE 
2-NITROANILINE 1800 u N·NITROSODIPHENYLAMINE 
2-NITROPHENOL 740 u PENTACHLOROPHENOL 
3&4-METHYLPHENOL 740 u PHENOL 

3,3'-DICHLOROBENZIDINE 740 u 
3-NITROANILINE 1800 u 
4,6-DINITR0-2-METHYLPHENOL 1800 u 
4-BROMOPHENYL PHENYL ETHER 740 u 
4-CHLOR0-3-METHYLPHENOL 740 u 
4-CHLOROANILINE 740 u 
4-CHLOROPHENYL PHENYL ETHER 740 u 
4·NITROANILINE 1800 u 
4-NITROPHENOL 1800 u 
ACETOPHENONE 740 u 
ATRAZINE 740 u 
BENZALDEHYDE 740 u 
BIS(2-CHLOROETHOXY)METHANE 740 u 
BIS(2-CHLOROETHYL)ETHER 740 u 
BUTYL BENZYL PHTHALATE 740 u 
CAPROLACTAM 740 u 
CARBAZOLE 740 u 
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009M000403 nsample 

4/30/2008 samp_date 

SB2238-15 lab_id 

NM qc_type 

UG/KG units 

44.8 Pct_ Solids 

DUP_OF: 

Val Qual 
Result Qua I Code Parameter 

740 u 1,1-BIPHENYL 
740 u 2,2'-0XYBIS(1·CHLOROPROPANE) 

740 u 2,4,5· TRICHLOROPHENOL 

740 u 2,4,6-TRICHLOROPHENOL 

740 u 2,4-DICHLOROPHENOL 
740 u 2,4-DIMETHYLPHENOL 

740 u 2,4-DINITROPHENOL 

740 u 2,4-DINITROTOLUENE 

740 u 2,6-DINITROTOLUENE 

740 u 2-CHLORONAPHTHALENE 
740 u 2-CHLOROPHENOL 

740 u 2-METHYLPHENOL 

740 u 2-NITROANILINE 

1800 u 2·NITROPHENOL 

740 u 3&4-METHYLPHENOL 

3,3'-DICHLOROBENZIDINE 
3-NITROANILINE 

4,6-DINITR0-2-METHYLPHENOL 

4-BROMOPHENYL PHENYL ETHER 

4-CHLOR0-3-METHYLPHENOL 
4-CHLOROANILINE 

4-CHLOROPHENYL PHENYL ETHER 

4-NITROANILINE 

4-NITROPHENOL 

ACETOPHENONE 

ATRAZINE 

BENZALDEHYDE 
BIS(2-CHLOROETHOXY)METHANE 

BIS(2-CHLOROETHYL)ETHER 
BUTYL BENZVL PHTHALATE 

CAPROLACTAM 

CARBAZOLE 

009M001603 

4/30/2008 

SB2238-19 

NM 

UG/KG 

28.9 

Result 

1100 
1100 

2800 
1100 

1100 
1100 

2800 

1100 

1100 
1100 
1100 

1100 
2800 

1100 

1100 

1100 
2800 

2800 

1100 
1100 

1100 

1100 

2800 

2800 

1100 

1100 

1100 

1100 

1100 
1100 

1100 

1100 

Val Qual 
Qual Code 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 



PROJ~NO: 00349 
SDG: SB2238 MEDIA: SOIL DATA FRACTION: OS 

nsample 009M001603 nsample 009M001703 nsample 009M001703 

samp_date 4/30/2008 samp_date 4/30/2008 samp_date 4/30/2008 

lab_id SB2238-19 lab_id SB2238-17 lab_id SB2238-17 

qc_type NM qc_type NM qc_type NM 

units UG/KG units UG/KG units UG/KG 

Pct_ Solids 28.9 Pct_ Solids 26.8 Pct_ Solids 26.8 

DUP_OF: DUP_OF: DUP_OF: 

Val Qual Val Qua I Val Oual 
Parameter Result Qua I Code Parameter Result Qual Code Parameter Result Qual Code 

DIBENZOFURAN 1100 u 1,1-BIPHENYL 1200 u DIBENZOFUAAN 1200 u 
DIETHYL PHTHALATE 1100 u 2,2'-0XYBIS(1-CHLOROPROPANE) 1200 u DIETHYL PHTHALATE 1200 u 
DIMETHYL PHTHALATE 1100 u 2,4,5-TAICHLOROPHENOL 3000 u DIMETHYL PHTHALATE 1200 u 
Dl·N-BUTYL PHTHALATE 1100 u 2,4,6-TAICHLOROPHENOL 1200 u Dl-N-BUTYL PHTHALATE 1200 u 
Dl·N-OCTYL PHTHALATE 1100 u 2,4-DICHLOROPHENOL 1200 u Dl-N-OCTYL PHTHALATE 1200 u 
HEXACHLOROBENZENE 1100 u 2,4-DIMETHYLPHENOL 1200 u HEXACHLOROBENZENE 1200 u 
HEXACHLOROBUTADIENE 1100 u 2,4-DINITROPHENOL 3000 u HEXACHLOROBUTADIENE 1200 u 
HEXACHLOROCYCLOPENTADIENE 1100 u 2,4-DINITROTOLUENE 1200 u HEXACHLOROCYCLOPENTADIENE 1200 UR D 

HEXACHLOROETHANE 1100 u 2,6-DINITROTOLUENE 1200 u HEXACHLOROETHANE 1200 u 
ISOPHORONE 1100 u 2-CHLORONAPHTHALENE 1200 u ISOPHORONE 1200 u 
NITAOBENZENE 1100 u 2-CHLOROPHENOL 1200 u NITROBENZENE 1200 u 
N·NITROSO·Dl·N·PAOPYLAMINE 1100 u 2-METHYLPHENOL 1200 u N-NITAOSO-Dl-N-PROPYLAMINE 1200 u 
N·NITROSODIPHENYLAMINE 1100 u 2-NITROANILINE 3000 u N-NITAOSODIPHENYLAMINE 1200 u 
PENTACHLOROPHENOL 2800 u 2-NITROPHENOL 1200 u PENTACHLOROPHENOL 3000 u 
PHENOL 1100 u 3&4-METHYLPHENOL 1200 u PHENOL 1200 u 

3,3'-DICHLOROBENZIDINE 1200 u 
3-NITROANILINE 3000 u 
4,6-DINITR0-2-METHYLPHENOL 3000 u 
4-BROMOPHENYL PHENYL ETHER 1200 u 
4-CHLOR0-3-METHYLPHENOL 1200 u 
4-CHLOROANILINE 1200 u 
4-CHLOROPHENYL PHENYL ETHER 1200 u 
4-NITROANILINE 3000 u 
4-NITAOPHENOL 3000 u 
ACETOPHENONE 1200 u 
ATRAZINE 1200 u 
BENZALDEHYDE 1200 u 
BIS(2-CHLOAOETHOXY)METHANE 1200 u 
BIS(2-CHLOROETHYL)ETHER 1200 u 
BUTYLBENZYLPHTHALATE 1200 u 
CAPROLACTAM 1200 u 
CARBAZOLE 1200 u 
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PROJ_NO: 00349 
SDG: S82238 MEDIA: SOIL DATA FRACTION: OS 

nsample 054M000103 nsample 054M000103 nsample 556M000503 
samp_date 4/30/2008 samp_date 4/30/2008 samp_date 4/30/2008 
lab_id S82238·7 lab_id S82238-7 lab_id S82238-11 
qc_type NM qc_type NM qc_type NM 
units UG/KG units UG/KG units UG/KG 
Pct_ Solids 77.9 Pct_ Solids 77.9 Pct_ Solids 23.9 
DUP_OF: DUP_OF: DUP_OF: 

Val Oual Val Oual Val Qual 
Parameter Result Qua I Code· Parameter Result Qual Code Parameter Result Qual Code 

1,1-BIPHENYL 420 u DIBENZOFURAN 420 u 1,1-BIPHENYL 1400 u 
2,2'·0XYBl5(1 ·CHLOROPROPANE) 420 u DIETHYL PHTHALATE 420 u 2,2'-0XYBl5(1-CHLOROPROPANE) 1400 u 
2,4,5-TRICHLOROPHENOL 1000 u DIMETHYL PHTHALATE 420 u 2,4,5-TRICHLOROPHENOL 3400 u 
2,4,6·TRICHLOROPHENOL 420 u Dl·N·BUTYL PHTHALATE 420 u 2,4,6-TRICHLOROPHENOL 1400 u 
2,4-DICHLOROPHENOL 420 u Dl-N-OCTYL PHTHALATE 420 u 2,4-DICHLOROPHENOL 1400 u 
2,4-DIMETHYLPHENOL 420 u HEXACHLOROBENZENE 420 u 2,4-DIMETHYLPHENOL 1400 u 
2,4-DINITROPHENOL 1000 u HEXACHLOROBUTADIENE 420 u 2,4-DINITROPHENOL 3400 u 
2,4-DINITROTOLUENE 420 u HEXACHLOROCYCLOPENTADIENE 420 u 2,4-DINITROTOLUENE 1400 u 
2,6-DINITROTOLUENE 420 u HEXACHLOROETHANE 420 u 2,6-DINITROTOLUENE 1400 u 
2-CHLORONAPHTHALENE 420 u 150PHORONE 420 u 2-CHLORONAPHTHALENE 1400 u 
2-CHLOROPHENOL 420 u NITROBENZENE 420 u 2-CHLOROPHENOL 1400 u 
2-METHYLPHENOL 420 u N-NITR050·Dl·N-PROPYLAMINE 420 u 2-METHYLPHENOL 1400 u 
2-NITROANILINE 1000 u N-NITR050DIPHENYLAMINE 420 u 2-NITROANILINE 3400 u 
2-N ITROPHENOL 420 u PENTACHLOROPHENOL 1000 u 2-NITROPHENOL 1400 u 
3&4-METHYLPHENOL 420 u PHENOL 420 u 3&4-METHYLPHENOL 1400 u 
3,3'-DICHLOROBENZIDINE 420 u 3,3'-DICHLOROBENZIDINE 1400 u 
3-NITROANILINE 1000 u 3-NITROANILINE 3400 u 
4,6-DINITR0-2-METHYLPHENOL 1000 u 4,6-DINITR0-2-METHYLPHENOL 3400 u 
4-BROMOPHENYL PHENYL ETHER 420 u 4-BROMOPHENYL PHENYL ETHER 1400 u 
4-CHLOR0-3-METHYLPHENOL 420 u 4-CHLOR0-3-METHYLPHENOL 1400 u 
4-CHLOROANILINE 420 u 4-CHLOROANILINE 1400 u 
4-CHLOROPHENYL PHENYL ETHER 420 u 4-CHLOROPHENYL PHENYL ETHER 1400 u 
4-NITROANILINE 1000 u 4-NITROANILINE 3400 u 
4-NITROPHENOL 1000 u 4-NITROPHENOL 3400 u 
ACETOPHENONE 420 u ACETOPHENONE 1400 u 
ATRAZINE 420 u ATRAZINE 1400 u 
BENZALDEHYDE 420 u BENZALDEHYDE 1400 u 
Bl5(2·CHLOROETHOXY)METHANE 420 u Bl5(2-CHLOROETHOXY)METHANE 1400 u 
Bl5(2-CHLOROETHYL)ETHER 420 u Bl5(2-CHLOROETHYL)ETHER 1400 u 
BUTYL BENZYL PHTHALATE 420 u BUTYL BENZYL PHTHALATE 1400 u 
CAPROLACTAM 420 u CAPROLACTAM 1400 u 
CARBAZOLE 420 u CARBAZOLE 1400 u 
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PROJ_NO: 00349 
SDG: SB2238 MEDIA: SOIL DATA FRACTION: OS 

nsample 556M000503 nsample 556M000703 nsample 556M000703 

samp_date 4/30/2008 samp_date 4/30/2008 samp_date 4/30/2008 

lab_id SB2238-11 lab_id SB2238-9 lab_id SB2238-9 

qc_type NM qc_type NM qc_type NM 

units UG/KG units UG/KG units UG/KG 

Pct_ Solids 23.9 Pct_ Solids 24.0 Pct_ Solids 24.0 

DUP_OF: DUP_OF: DUP_OF: 

Val Qua I Val Qua I Val Qual 
Parameter Result Qua I Code Parameter Result Oual Code Parameter Result Qual Code 

DIBENZOFURAN 1400 u 1,1-BIPHENYL 1400 u DIBENZOFURAN 1400 u 
DIETHYL PHTHALA TE 1400 u 2,2'-0XYBIS(1 ·CHLOROPROPANE) 1400 u DIETHYL PHTHALATE 1400 u 
DIMETHYL PHTHALATE 1400 u 2,4,5· TRICHLOROPHENOL 3400 u DIMETHYL PHTHALATE 1400 u 
Dl·N-BUTYL PHTHALATE 1400 u 2,4,6· TRICHLOROPHENOL 1400 u Dl-N-BUTYL PHTHALATE 1400 u 
Dl-N·OCTYL PHTHALATE 1400 u 2,4-DICHLOROPHENOL 1400 u Dl-N-OCTYL PHTHALATE 1400 u 
HEXACHLOROBENZENE 1400 u 2,4-DIMETHYLPHENOL 1400 u HEXACHLOROBENZENE 1400 u 
HEXACHLOROBUTADIENE 1400 u 2,4-DINITROPHENOL 3400 u HEXACHLOROBUT ADIENE 1400 u 
HEXACHLOROCYCLOPENT ADIENE 1400 u 2,4-DINITROTOLUENE 1400 u HEXACHLOROCYCLOPENTADIENE 1400 u 
HEXACHLOROETHANE 1400 u 2,6-DINITROTOLUENE 1400 u HEXACHLOROETHANE 1400 u 
ISOPHORONE 1400 u 2-CHLORONAPHTHALENE 1400 u ISOPHORONE 1400 u 
NITROBENZENE 1400 u 2-CHLOROPHENOL 1400 u NITRO BENZENE 1400 u 
N-NITROSO-Dl·N·PROPYLAMINE 1400 u 2-METHYLPHENOL 1400 u N-NITROSO-Dl·N·PROPYLAMINE 1400 u 
N-NITROSODIPHENYLAMINE 1400 u 2-NITROANILINE 3400 u N-NITROSODIPHENYLAMINE 1400 u 
PENTACHLOROPHENOL 3400 u 2-NITROPHENOL 1400 u PENTACHLOROPHENOL 3400 u 
PHENOL 1400 u 3&4-METHYLPHENOL 1400 u PHENOL 1400 u 

3,3'-DICHLOROBENZIDINE 1400 u 
3-NITROANILINE 3400 u 
4,6-DINITR0-2-METHYLPHENOL 3400 u 
4-BROMOPHENYL PHENYL ETHER 1400 u 
4-CHLOR0-3-METHYLPHENOL 1400 u 
4-CHLOROANILINE 1400 u 
4-CHLOROPHENYL PHENYL ETHER 1400 u 
4-NITROANILINE 3400 u 
4-NITROPHENOL 3400 u 
ACETOPHENONE 1400 u 
ATRAZINE 1400 u 
BENZALDEHYDE 1400 u 
BIS(2-CHLOROETHOXY)METHANE 1400 u 
BIS(2-CHLOROETHYL)ETHER 1400 u 
BUTYLBENZYLPHTHALATE 1400 u 
CAPROLACTAM 1400 u 
CARBAZOLE 1400 u 
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PROJ_NO: 00349 
SDG: SB2238 MEDIA: SOIL DATA FRACTION: OS 

nsample FD04300801 nsample FD04300801 nsample NOIM000403 

samp_date 4/30/2008 samp_date ·4/30/2008 samp_date 4/30/2008 

lab_id SB2238-13 lab_id SB2238-13 lab_id SB2238-3 

qc_type NM qc_type NM qc_type NM 

units UG/KG units UG/KG units UG/KG 

Pct_ Solids 42.9 Pct_ Solids 42.9 Pct_ Solids 57.7 

DUP_OF: NOIM001203 DUP_OF: NOIM001203 DUP_OF: 

Val Qual Val Qua I Val Qua I 
Parameter Result Qua I Code Parameter Result Qual Code Parameter Result Qua I Code 

1,1·BIPHENYL 770 u DIBENZOFURAN 770 u 1, 1 ·BIPHENYL 570 u 
2,2'·0XYBIS(1 ·CHLOROPROPANE) 770 u DIETHYL PHTHALATE 770 u 2,2'·0XYBIS(1·CHLOROPROPANE) 570 u 
2,4,5-TRICHLOROPHENOL 1900 u DIMETHYL PHTHALATE 770 u 2,4,5-TRICHLOROPHENOL 1400 u 
2,4,6-TRICHLOROPHENOL 770 u Dl·N·BUTYL PHTHALATE 770 u 2,4,6-TRICHLOROPHENOL 570 u 
2,4·DICHLOROPHENOL 770 u Dl·N-OCTYL PHTHALATE 770 u 2,4-DICHLOROPHENOL 570 u 
2,4·DIMETHYLPHENOL 770 u HEXACHLOROBENZENE 770 u 2,4-DIMETHYLPHENOL 570 u 
2,4-DINITROPHENOL 1900 u HEXACHLOROBUTADIENE 770 u 2,4-DINITROPHENOL 1400 u 
2,4·DINITROTOLUENE 770 u HEXACHLOROCYCLOPENT ADIENE 770 u 2,4·DINITROTOLUENE 570 u 
2,6-DINITROTOLUENE 770 u HEXACHLOROETHANE 770 u 2,6-DINITROTOLUENE 570 u 
2-CHLORONAPHTHALENE 770 u ISOPHORONE 770 u 2-CHLORONAPHTHALENE 570 u 
2·CHLOROPHENOL 770 u NITROBENZENE 770 u 2-CHLOROPHENOL 570 u 
2-METHYLPHENOL 770 u N·NITROSO·Dl·N·PROPYLAMINE 770 u 2·METHYLPHENOL 570 u 
2-NITROANILINE 1900 u N-NITROSODIPHENYLAMINE 770 u 2·NITROANILINE 1400 u 
2·NITROPHENOL 770 u PENTACHLOROPHENOL 1900 u 2-NITROPHENOL 570 u 
3&4-METHYLPHENOL 770 u PHENOL 770 u 3&4-METHYLPHENOL 570 u 
3,3'·DICHLOROBENZIDINE 770 u 3,3'-DICHLOROBENZIDINE 570 u 
3-NITROANILINE 1900 u 3·NITROANILINE 1400 u 
4,6·DINITR0·2·METHYLPHENOL 1900 u 4,6·DINITR0·2·METHYLPHENOL 1400 u 
4-BROMOPHENYL PHENYL ETHER 770 u 4·BROMOPHENYL PHENYL ETHER 570 u 
4·CHLOR0·3·METHYLPHENOL 770 u 4·CHLOR0·3·METHYLPHENOL 570 u 
4-CHLOROANILINE 770 u 4-CHLOROANILINE 570 u 
4-CHLOROPHENYL PHENYL ETHER 770 u 4-CHLOROPHENYL PHENYL ETHER 570 u 
4-NITROANILINE 1900 u 4-NITROANILINE 1400 u 
4·NITROPHENOL 1900 u 4-NITROPHENOL 1400 u 
ACETOPHENONE 770 u ACETOPHENONE 570 u 
ATRAZINE 770 u ATRAZINE 570 u 
BENZALDEHYDE 770 u BENZALDEHYDE 570 u 
BIS(2·CHLOROETHOXY)METHANE 770 u BIS(2·CHLOROETHOXY)METHANE 570 u 
BIS(2·CHLOROETHYL)ETHER 770 u BIS(2·CHLOROETHYL)ETHER 570 u 
BUTYL BENZYL PHTHALATE 770 u BUTYLBENZVLPHTHALATE 570 u 
CAPROLACTAM 770 u CAPROLACTAM 570 u 
CARBAZOLE 770 u CARBAZOLE 570 u 
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PROJ_NO: 00349 
SDG: 582238 MEDIA: SOIL DATA FRACTION: OS 

nsample NOIM000403 nsample NOIM001103 nsample NOIM001103 

samp_date 4/30/2008 samp_date 4/30/2008 samp_date 4/30/2008 

lab_id 882238-3 lab_id 882238-1 lab_id 882238-1 

qc_type NM qc_type NM qc_type NM 

units UG/KG units UG/KG units UG/KG 

Pct_ Solids 57.7 Pct_ Solids 61.9 Pct_ Solids 61.9 

DUP_OF: DUP_OF: DUP_OF: 

Val Qua I Val Qua I Val Qual 
Parameter Result Qual Code Parameter Result Qual Code Parameter Result Qua I Code 

DIBENZOFURAN 570 u 1,1-BIPHENYL 530 u DIBENZOFURAN 530 u 
DIETHYL PHTHALATE 570 u 2,2'-0XYBIS(1-CHLOROPROPANE) 530 u DIETHYL PHTHALATE 530 u 
DIMETHYL PHTHALATE 570 u 2,4,5-TRICHLOROPHENOL 1300 u DIMETHYL PHTHALATE 530 u 
Dl-N-BUTYL PHTHALATE 570 u 2,4,6-TRICHLOROPHENOL 530 u Dl-N-BUTYL PHTHALATE 530 u 
Dl-N-OCTYL PHTHALATE 570 u 2,4-DICHLOROPHENOL 530 u Dl-N-OCTYL PHTHALA TE 530 u 
HEXACHLOROBENZENE 570 u 2,4-DIMETHYLPHENOL 530 u HEXACHLOROBENZENE 530 u 
HEXACHLOROBUTADIENE 570 u 2,4·DINITROPHENOL 1300 u HEXACHLOROBUTADIENE 530 UR D 

HEXACHLOROCYCLOPENTADIENE 570 u 2,4-DINITROTOLUENE 530 u HEXACHLOROCYCLOPENTADIENE 530 u 
HEXACHLOROETHANE 570 u 2,6-DINITROTOLUENE 530 u HEXACHLOROETHANE 530 u 
ISOPHORONE 570 u 2-CHLORONAPHTHALENE 530 u ISOPHORONE 530 u 
NITROBENZENE 570 u 2-CHLOROPHENOL 530 u NITROBENZENE 530 u 
N-NITROSO-Dl-N-PROPYLAMINE 570 u 2-METHYLPHENOL 530 u N-NITROSO-Dl-N-PROPYLAMINE 530 u 
N-NITROSODIPHENYLAMINE 570 u 2-NITROANILINE 1300 u N-NITROSODIPHENYLAMINE 530 u 
PENTACHLOROPHENOL 1400 u 2-NITROPHENOL 530 u PENTACHLOROPHENOL 1300 u 
PHENOL 570 u 3&4-METHYLPHENOL 530 u PHENOL 530 u 

3,3'-DICHLOROBENZIDINE 530 u 
3-NITROANILINE 1300 u 
4,6-DINITR0·2·METHYLPHENOL 1300 u 
4-BROMOPHENYL PHENYL ETHER 530 u 
4-CHLOR0-3-METHYLPHENOL 530 u 
4-CHLOROANILINE 530 u 
4-CHLOROPHENYL PHENYL ETHER 530 u 
4-NITROANILINE 1300 u 
4-NITROPHENOL 1300 u 
ACETOPHENONE 530 u 
ATRAZINE 530 u 
BENZALDEHYDE 530 u 
BIS(2-CHLOROETHOXY)METHANE 530 u 
BIS(2-CHLOROETHYL)ETHER 530 u 
BUTYL BENZVL PHTHALATE 530 u 
CAPROLACTAM 530 u 
CARBAZOLE 530 u 
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PROJ_NO: 00349 
SDG: SB2238 MEDIA: SOIL DATA FRACTION: OS 

nsample NOIM001203 nsample NOIM001203 nsample RB04300801 
samp_date 4/30/2008 samp_date 4/30/2008 samp_date 4/30/2008 
lab_id SB2238-5 lab_id SB2238-5 lab_id SB2238-21 
qc_type NM qc_type NM qc_type NM 
units UG/KG units UG/KG units UG/L 
Pct_ Solids 50.7 Pct_ Solids 50.7 Pct_ Solids 0.0 
DUP_OF: DUP_OF: DUP_OF: 

Val Qua I Val Qua I Val Qua I 
Parameter Result Qua I Code Parameter Result Qual Code Parameter Result Qua I Code 

1,1-BIPHENYL 650 u DIBENZOFURAN 650 u 1,1·BIPHENYL 10 u 
2,2'-0XYBIS(1·CHLOROPROPANE) 650 u DIETHYL PHTHALATE 650 u 2,2'-0XYBIS(1 ·CHLOROPROPANE) 10 u 
2.4,5-TRICHLOROPHENOL 1600 u DIMETHYL PHTHALATE 650 u 2,4,5-TRICHLOROPHENOL 25 u 
2.4,6-TRICHLOROPHENOL 650 u 01-N-BUTYL PHTHALATE 650 u 2,4,6-TRICHLOROPHENOL 10 u 
2,4-DICHLOROPHENOL 650 u 01-N-OCTYL PHTHALATE 650 u 2,4-DICHLOROPHENOL . 10 u 
2,4-DIMETHYLPHENOL 650 u HEXACHLOROBENZENE 650 u 2,4-DIMETHYLPHENOL 10 u 
2,4-DINITROPHENOL 1600 u HEXACHLOROBUTADIENE 650 u 2,4-DINITROPHENOL 25 u 
2,4-DINITROTOLUENE 650 u HEXACHLOROCYCLOPENTADIENE 650 u 2,4-DINITROTOLUENE 10 u 
2,6-DINITROTOLUENE 650 u HEXACHLOROETHANE 650 u 2,6-DINITROTOLUENE 10 u 
2-CHLORONAPHTHALENE 650 u ISOPHORONE 650 u 2-CHLORONAPHTHALENE 10 u 
2-CHLOROPHENOL 650 u NITROBENZENE 650 u 2-CHLOROPHENOL 10 u 
2-METHYLPHENOL 650 u N-NITROSO·Dl-N-PROPYLAMINE 650 u 2-METHYLPHENOL 10 u 
2-NITROANILINE 1600 u N-NITROSODIPHENYLAMINE 650 u 2-NITROANILINE 25 u 
2-NITROPHENOL 650 u PENTACHLOROPHENOL 1600 u 2-NITROPH.ENOL 10 u 
3&4-METHYLPHENOL 650 u PHENOL 650 u 3&4-METHYLPHENOL 10 u 
3,3'-DICHLOROBENZIDINE 650 u 3,3'-DICHLOROBENZIDINE 10 u 
3-NITROANILINE 1600 u 3-NITROANILINE 25 u 
4,6-DINITR0-2-METHYLPHENOL 1600 u 4,6-DINITR0-2-METHYLPHENOL 25 u 
4-BROMOPHENYL PHENYL ETHER 650 u 4-BROMOPHENYL PHENYL ETHER 10 u 
4-CHLOR0-3-METHYLPHENOL 650 u 4-CHLOR0-3-METHYLPHENOL 10 u 
4-CHLOROANILINE 650 u 4-CHLOROANILINE 10 u 
4-CHLOROPHENYL PHENYL ETHER 650 u 4-CHLOROPHENYL PHENYL ETHER 10 u 
4-NITROANILINE 1600 u 4-NITROANILINE 25 u 
4-NITROPHENOL 1600 u 4-NITROPHENOL 25 u 
ACETOPHENONE 650 u ACETOPHENONE 10 u 
ATRAZINE 650 u ATRAZINE 10 u 
BENZALDEHYDE 650 u BENZALDEHYDE 10 u 
BIS(2·CHLOROETHOXY)METHANE 650 u BIS(2-CHLOROETHOXY)METHANE 10 u 
BIS(2-CHLOROETHYL)ETHER 650 u BIS(2-CHLOROETHYL)ETHER 10 u 
BUTYL BENZYL PHTHALA TE 650 u BUTYL BENZYL PHTHALATE 10 u 
CAPROLACTAM 650 u CAPROLACTAM 10 u 
CARBAZOLE 650 u CARBAZOLE 10 u 
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PROJ_NO: 00349 
SDG: SB2238 MEDIA: SOIL DATA FRACTION: OS 

nsample RB04300801 

samp_date 4/30/2008 

lab_id SB2238-21 

qc_type NM 

units UG/L 
Pct_ Solids 0.0 
DUP_OF: 

Val Qual 
Parameter Result Qual Code 

DIBENZOFURAN 10 u 
DIETHYL PHTHALATE 10 u 
DIMETHYL PHTHALATE 10 u 
Dl-N-BUTYL PHTHALATE 10 u 
Dl-N-OCTYL PHTHALATE 10 u 
HEXACHLOROBENZENE 10 u 
HEXACHLOROBUTADIENE 10 u 
HEXACHLOROCYCLOPENTADIENE 10 u 
HEXACHLOROETHANE 10 u 
ISOPHORONE 10 u 
NITROBENZENE 10 u 
N-NITROSO-Dl-N-PROPYLAMINE 10 u 
N-NITROSODIPHENYLAMINE 10 u 
PENTACHLOROPHENOL 25 u 
PHENOL 10 u 
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PROJ_NO: 00349 
SDG: SB2238 MEDIA: SOIL DATA FRACTION: PAH 

nsample 009M000403REDL nsample 009M001603RE nsample 009M001703REDL 

samp_date 4/30/2008 samp_date 4/30/2008 samp_date 4/30/2008 

lab_id SB2238-16REDL lab_id SB2238-20RE lab_id SB2238-18REDL 

qc_type NM qc_type NM qc_type NM 

units UG/KG units UG/KG units UG/KG 
Pct_ Solids 44.8 Pct_ Solids 28.9 Pct_ Solids 26.8 

DUP_OF: DUP_OF: DUP_OF: 

Val Oual Val Ou al Val Qual 
Parameter Result Oual Code Parameter Result Qual Code Parameter Result Qua I Code 

2-METHYLNAPHTHALENE 28 J p 2·METHYLNAPHTHALENE 18 J p 2·METHYLNAPHTHALENE 30 J p 

ACENAPHTHENE 44 J p ACENAPHTHENE 9.6 J p ACENAPHTHENE 13 J p 

ACENAPHTHYLENE 20 J p ACENAPHTHYLENE 24 J p ACENAPHTHYLENE 56 J p 

ANTHRACENE 110 J p ANTHRACENE 48 J p ANTHRACENE 80 J p 

BENZO(A)ANTHRACENE 490 J CD BENZO(A)ANTHRACENE 260 J D BENZO(A)ANTHRACENE 580 J CD 

BENZO(A)PYRENE 420 BENZO(A)PYRENE 170 BENZO(A)PYRENE 560 

BENZO(B)FLUORANTHENE 950 BENZO(B)FLUORANTHENE 460 BENZO(B)FLUORANTHENE 1500 

BENZO(G,H,l)PERYLENE 200 J c BENZO(G,H,l)PERYLENE 99 BENZO(G,H,l)PERYLENE 330 J c 
BENZO(K)FLUORANTHENE 200 J D BENZO(K)FLUORANTHENE 100 J D BENZO(K)FLUORANTHENE 400 J D 

BIS(2·ETHYLHEXYL)PHTHALATE 540 J p BIS(2·ETHYLHEXYL)PHTHALATE 750 BIS(2·ETHYLHEXYL)PHTHALATE 630 J p 

CHRYSENE 360 CHRYSENE 190 CHRYSENE 560 

DIBENZO(A,H)ANTHRACENE 180 UJ c DIBENZO(A,H)ANTHRACENE 69 u DIBENZO(A,H)ANTHRACENE 150 UJ c 
FLUORANTHENE 820 FLUORANTHENE 370 FLUORANTHENE 860 

FLUOR ENE 33 J p FLUORENE 13 J p FLUOR ENE 17 J p 

INDEN0(1,2,3·CD)PYRENE 180 INDEN0(1,2,3·CD)PYRENE 100 INDEN0(1,2,3·CD)PYRENE 320 

NAPHTHALENE 180 u NAPHTHALENE 7.5 J p NAPHTHALENE 150 u 
PHENANTHRENE 280 PHENANTHRENE 90 PHENANTHRENE 120 J p 

PYRENE 1200 J D PYRE NE 620 J D PYRENE 1000 J D 
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PROJ_NO: 00349 
SDG: 582238 MEDIA: SOIL DATA FRACTION: PAH 

nsample 054M000103RE nsample 556M000503REDL nsample 556M000703REDL 
samp_date 4/30/2008 samp_date 4/30/2008 samp_date 4/30/2008 

lab_id SB2238-8RE lab_id SB2238-12REDL lab_id SB2238-10REDL 

qc_type NM qc_type NM qc_type NM 

units UG/KG units UG/KG units UG/KG 

Pct_ Solids 77.9 Pct_ Solids 23.9 Pct_ Solids 24.0 

DUP_OF: DUP_OF: DUP_OF: 

Val Qual Val Qual Val Qual 
Parameter Result Qua I Code Parameter Result Qual Code Parameter Result Qual Code 

2-METHYLNAPHTHALENE 5.2 J p 2-METHYLNAPHTHALENE 4200 u 2-METHYLNAPHTHALENE 330 u 
ACENAPHTHENE 7 J p ACENAPHTHENE 1400 J p ACENAPHTHENE 330 u 
ACENAPHTHYLENE 3.9 J p ACENAPHTHYLENE 4200 u ACENAPHTHYLENE 72 J p 

ANTHRACENE 64 ANTHRACENE 2400 J p ANTHRACENE 200 J p 

BENZO(A)ANTHRACENE 190 J D BENZO(A)ANTHRACENE 5800 J CD BENZO(A)ANTHRACENE 640 J CD 

BENZO(A)PYRENE 120 BENZO(A)PYRENE 2500 J p BENZO(A)PYRENE 840 

BENZO(B)FLUORANTHENE 250 BENZO(B)FLUORANTHENE 5400 BENZO(B)FLUORANTHENE 1700 

BENZO(G,H,l)PERYLENE 51 BENZO(G,H,l)PERYLENE 780 J CP BENZO(G,H,l)PERYLENE 270 J CP 

BENZO(K)FLUORANTHENE 82 J D BENZO(K)FLUORANTHENE 1200 J DP BENZO(K)FLUORANTHENE 560 J D 

BIS(2-ETHYLHEXYL)PHTHALATE 110 u A BIS(2-ETHYLHEXYL)PHTHALATE 21000 u BIS(2-ETHYLHEXYL)PHTHALATE 1700 u 
CH RYS ENE 170 CH RYS ENE 5100 CHRYSENE 880 

DIBENZO(A,H)ANTHRACENE 11 J p DIBENZO(A,H)ANTHRACENE 4200 UJ c DIBENZO(A,H)ANTHRACENE 68 J CP 

FLUORANTHENE 330 FLUORANTHENE 41000 FLUORANTHENE 550 

FLUOR ENE 14 J p FLUOR ENE 2200 J p FLUORENE 330 u 
INDEN0(1,2,3-CD)PYRENE 50 INDEN0(1,2,3-CD)PYRENE 4200 u INDEN0(1,2,3-CD)PYRENE 280 J p 

NAPHTHALENE 2.7 J p NAPHTHALENE 4200 u NAPHTHALENE 330 u 
PHENANTHRENE 110 PHENANTHRENE 18000 PHENANTHRENE 97 J p 

PYRENE 300 J D PYRENE 26000 J D PYRENE 2600 J D 
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PROJ_NO: 00349 
SOG: 582238 MEDIA: SOIL DATA FRACTION: PAH 

nsample F004300801 REDL nsample NOIM000403REDL nsample NOIM001103REDL 

samp_date 4/30/2008 samp_date 4/30/2008 samp_date 4/30/2008 

lab_id SB2238· 14REOL lab_id SB2238-4REDL lab_id SB2238·2REDL 

qc_type NM qc_type NM qc_type NM 

units UG/KG units UG/KG units UG/KG 

Pct_ Solids 42.9 Pct_ Solids 57.7 Pct_ Solids 61.9 

DUP_OF: NOIM001203 DUP_OF: OUP_OF: 

Val Qual Val Qual Val Qual 
Parameter Result Qual Code Parameter Result Qua I Code Parameter Result Qua I Code 

2-METHYLNAPHTHALENE 140 u 2-METHYLNAPHTHALENE 170 u 2·METHYLNAPHTHALENE 16 J p 

ACENAPHTHENE 140 u ACENAPHTHENE 18 J p ACENAPHTHENE 97 u 
ACENAPHTHYLENE 31 J p ACENAPHTHYLENE 34 J p ACENAPHTJ-fYLENE 15 J p 

ANTHRACENE 170 ANTHRACENE 58 J p ANTHRACENE 58 J p 

8ENZO(A)ANTHRACENE 730 J co BENZO(A)ANTHRACENE 720 J CD BENZO(A)ANTHRACENE 460 J CD 

BENZO(A)PYRENE 510 BENZO(A)PYRENE 510 BENZO(A)PYRENE 330 

BENZO(B)FLUORANTHENE 1100 BENZO(B)FLUORANTHENE 1200 BENZO(B)FLUORANTHENE 790 

BENZO(G,H,l)PERYLENE 240 J c BENZO(G,H,l}PERYLENE 200 J c BENZO(G,H,l)PERYLENE 150 J c 
BENZO(K)FLUORANTHENE 380 J 0 BENZO(K)FLUORANTHENE 270 J D BENZO(K)FLUORANTHENE 170 J D 

BIS(2·ETHYLHEXYL)PHTHALATE 700 u BIS(2·ETHYLHEXYL)PHTHALATE 860 u BIS(2·ETHYLHEXYL)PHTHALATE 240 J p 

CHRYSENE 690 CHRYSENE 510 CHRYSENE 390 

DIBENZO(A,H)ANTHRACENE 76 J CP DIBENZO(A,H)ANTHRACENE 170 UJ c DIBENZO(A,H)ANTHRACENE 97 UJ c 
FLUORANTHENE 1200 FLUORANTHENE 1000 FLUORANTHENE 720 

FLUORENE 21 J p FLUOR ENE 16 J p FLUOR ENE 11 J p 

INDEN0(1,2,3·CD)PYRENE 250 INDEN0(1,2,3·CD)PYRENE 220 INDEN0(1,2,3·CD)PYRENE 170 

NAPHTHALENE 140 u NAPHTHALENE 170 u NAPHTHALENE 97 u 
PHENANTHRENE 190 J G PHENANTHRENE 170 J p PHENANTHRENE 160 

PYRENE 1000 J D PYRENE 1200 J D PYRENE 770 J D I 
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PROJ_NO: 00349 
SDG: SB2238 MEDIA: SOIL DATA FRACTION: PAH 

nsample NOIM001203REDL nsample RB04300801 

samp_date 4/30/2008 samp_date 4/30/2008 

lab_id SB2238-6REDL lab_id 882238-22 

qc_type NM qc_type NM 

units UG/KG units UG/L 

Pct_ Solids 50.7 Pct_ Solids 0.0 

DUP_OF: DUP_OF: 

Val Qual Val Qua I 
Parameter Result Qual Code Parameter Result Qual Code 

2-METHYLNAPHTHALENE 200 u 2-METHYLNAPHTHALENE 0.093 J p 

ACENAPHTHENE 200 u ACENAPHTHENE 0.033 J p 

ACENAPHTHYLENE 34 J p ACENAPHTHYLENE 0.2 u 
ANTHRACENE 170 J p ANTHRACENE 0.2 u 
BENZO(A)ANTHRACENE 810 J CD BENZO(A)ANTHRACENE 0.2 UJ D 

BENZO(A)PYRENE 540 BENZO(A)PYRENE 0.2 u 
BENZO(B)FLUORANTHENE 1200 BENZO(B)FLUORANTHENE 0.2 u 
BENZO(G,H,l)PERYLENE 250 J c BENZO(G,H,l)PERYLENE 0.2 UJ c 
BENZO(K)FLUORANTHENE 380 J D BENZO(K)FLUORANTHENE 0.2 u 
BIS(2-ETHYLHEXYL)PHTHALATE 980 u BIS(2-ETHYLHEXYL)PHTHALATE 1 UJ D 

CH RYS ENE 670 CHRYSENE 0.2 u 
DIBENZO(A,H)ANTHRACENE 200 UJ c DIBENZO(A,H)ANTHRACENE 0.2 UJ c 
FLUORANTHENE 1500 FLUORANTHENE 0.2 u 
FLUOR ENE 30 J p FLUOR ENE 0.2 u 
INDEN0(1,2,3-CD)PYRENE 260 INDEN0(1,2,3-CD)PYRENE 0.2 u 
NAPHTHALENE 200 u NAPHTHALENE 0.066 J p 

PHENANTHRENE 370 J G PHENANTHRENE 0.2 u 
PYRENE 1200 J D PYRENE 0.2 UJ D 
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PROJ_NO: 00349 
SDG: SB2238 MEDIA: SOIL DATA FRACTION: PEST/PCB 

nsample 009M000403 nsample 009M000403DL nsample 009M001603 
samp_date 4/30/2008 samp_date 4/30/2008 samp_date 4/30/2008 
lab_id SB2238-15 lab_id SB2238-15DL lab_id SB2238-19 
qc_type NM qc_type NM qc_type NM 
units UG/KG units UG/KG units UG/KG 
Pct_ Solids 44.8 Pct_ Solids 44.8 Pct_ Solids 28.9 
DUP_OF: DUP_OF: DUP_OF: 

Val Qual Val Qua I Val Qua I 
Parameter Result Qual Code Parameter Result Qual Code Parameter Result Qua I Code 

AROCLOR-1016 19 u 4,4'-DDD 1.8 u AROCLOR-1016 29 u 
AROCLOR-1221 19 u 4,4'-DDE 6.6 J R AROCLOR• 1221 29 u 
AROCLOR-1232 19 u 4,4'-DDT 1.8 u AROCLOR-1232 29 u 
AROCLOR-1242 19 u ALDRIN 0.95 u AROCLOR-1242 29 u 
AROCLOR-1248 19 u ALPHA-BHC 0.95 u AROCLOR-1248 29 u 
AROCLOR-1254 19 u ALPHA-CHLORDANE 0.95 u AROCLOR-1254 29 u 
AROCLOR·1260 150 J R BETA·BHC 0.95 u AROCLOR-1260 210 J R 

DELTA·BHC 0.95 u 
DIELDRIN 9.1 J R 
ENDOSULFAN I 0.95 u 
ENDOSULFAN II 1.8 u 
ENDOSULFAN SULFATE 1.8 u . 
ENDRIN 1.8 u 
ENDRIN ALDEHYDE 1.8 u 
ENDRIN KETONE 1.8 u 
GAMMA·BHC (LINDANE) 0.95 u 
GAMMA-CHLORDANE 0.95 u 
HEPTACHLOR 0.95 u 
HEPTACHLOR EPOXIDE 0.95 u 
METHOXYCHLOR 9.5 u 
TOXAPHENE 18 u 
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PROJ_NO: 00349 
SDG: 882238 MEDIA: SOIL DATA FRACTION: PEST/PCB 

nsample 009M001603DL nsample 009M001703 nsample 009M001703DL 

samp_date 4/30/2008 samp_date 4/30/2008 samp_date 4/30/2008 

lab_id SB2238-19DL lab_id 882238-17 lab_id SB2238-17DL 

qc_type NM qc_type NM qc_type NM 

units UG/KG units UG/KG units UG/KG 

Pct_ Solids 28.9 Pct_ Solids 26.8 Pct_ Solids 26.8 

DUP_OF: DUP_OF: DUP_OF: 

Val Qual Val Qua I Val Qual 
Parameter Result Oual Code Parameter Result Qual Code Parameter Result Oual Code 

4,4'-DDD 2.9 u AROCLOR-1016 32 u 4,4'-DDD 3.1 u 
4,4'-DDE 25 AROCLOR-1221 32 u 4,4'-DDE . 12 

4,4'-DDT 2.9 u AROCLOR-1232 32 u 4,4'-DDT 3.1 u 
ALDRIN 1.5 u AROCLOR-1242 32 u ALDRIN 1.6 UR D 

ALPHA-BHC 1.5 u AROCLOR-1248 32 u ALPHA-BHC 1.6 u 
ALPHA-CHLORDANE 1.5 u AROCLOR-1254 32 u ALPHA-CHLORDANE 1.6 u 
BETA-BHC 1.5 u AROCLOR-1260 200 J DR BETA-BHC 1.6 UR D 

DELTA-BHC 1.5 u DELTA-BHC 1.6 u 
DIELDRIN 2.9 u DIELDRIN 3.1 u 
ENDOSULFAN I 1.5 u ENDOSULFAN I 1.6 u 
ENDOSULFAN II 2.9 u ENDOSULFAN II 3.1 u 
ENDOSULFAN SULFATE 2.9 u ENDOSULFAN SULFATE 3.1 u 
ENDRIN 2.9 u EN DR IN 3.1 u 
ENDRIN ALDEHYDE 2.9 u ENDRIN ALDEHYDE 3.1 u 
ENDRIN KETONE 2.9 u ENDRIN KETONE 3.1 u 
GAMMA-BHC (LINDANE) 1.5 u GAMMA-BHC (LINDANE) 1.6 u 
GAMMA-CHLORDANE 1.5 u GAMMA-CHLORDANE 1.6 u 
HEPTACHLOR 1.5 u HEPTACHLOR 1.6 u 
HEPTACHLOR EPOXIDE 1.5 u HEPTACHLOR EPOXIDE 1.6 UR D 

METHOXYCHLOR 15 u METHOXYCHLOR 16 u 
TOXAPHENE 28 u TOXAPHENE 31 u 
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PROJ_NO: 00349 
SDG: S82238 MEDIA: SOIL DATA FRACTION: PEST/PCB 

nsample 054M000103 nsample 054MOOO 103DL nsample 556M000503 

samp_date 4/30/2008 samp_date 4/30/2008 samp_date 4/30/2008 

lab_id S82238-7 lab_id S82238-7DL lab_id S82238-11 

qc_type NM qc_type NM qc_type NM 

units UG/KG units UG/KG units UG/KG 

Pct_ Solids 77.9 Pct_ Solids 77.9 Pct_ Solids 23.9 

DUP_OF: DUP_OF: DUP_OF: 

Val Qual Val Qua I Val Qua I 
Parameter Result Qua I Code Parameter Result Qua I Code Parameter Result Qual Code 

AROCLOR-1016 11 u 4,4'-DDD 1.1 u AROCLOR-1016 35 u 
AROCLOR-1221 11 u 4,4'-DDE 1.1 u AROCLOR-1221 35 u 
AROCLOR-1232 11 u 4,4'-DDT 1.1 u AROCLOR-1232 35 u 
AROCLOR-1242 11 u ALDRIN 0.54 u AROCLOR-1242 35 u 
AROCLOR-1248 11 u ALPHA·BHC 0.54 u AROCLOR-1248 35 u 
AROCLOR-1254 11 u ALPHA-CHLORDANE 0.54 u AROCLOR· 1254 35 u 
AROCLOR-1260 94 J R BETA·BHC 0.54 u AROCLOR-1260 35 u 

DELTA-BHC 0.54 u 
DIELDRIN 1.1 u 
ENDOSULFAN I 0.54 u 
ENDOSULFAN II 1.1 u 
ENDOSULFAN SULFATE 1.1 u 
ENDRIN 1.1 u 
ENDRIN ALDEHYDE 1.1 u 
ENDRIN KETONE 1.1 u 
GAMMA-BHC (LINDANE) 0.54 u 
GAMMA-CHLORDANE 0.54 u 
HEPTACHLOR 0.54 u 
HEPTACHLOR EPOXIDE 0.54 u 
METHOXYCHLOR 5.4 u 
TOXAPHENE 10 u 
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PROJ_NO: 00349 
SDG: SB2238 MEDIA: SOIL DATA FRACTION: PEST/PCB 

nsample 556M000503DL nsample 556M000703 nsample 556M000703DL 
samp_date 4/30/2008 samp_date 4/30/2008 samp_date 4/30/2008 
lab_id SB2238-11 DL lab_id SB2238-9 lab_id SB2238-9DL 
qc_type NM qc_type NM qc_type NM 
units UG/KG units UG/KG units UG/KG 
Pct_ Solids 23.9 Pct_ Solids 24.0 Pct_ Solids 24.0 
DUP_OF: DUP_OF: DUP_OF: 

Val Qual Val Qual Val Qual 
Parameter Result Qual Code Parameter Result Qual Code Parameter Result Qua I Code 

4,4'-DDD 4.8 J CR AROCLOR-1016 35 u 4,4'-DDD 3.5 u 
4,4'-DDE > 3.5 u AROCLOR-1221 35 u 4,4'-DDE 3.5 u 
4,4'-DDT 3.5 u AROCLOR-1232 35 u 4,4'·DDT 3.5 u 
ALDRIN 1.8 u AROCLOR-1242 35 u ALDRIN 1.8 u 
ALPHA-BHC 1.8 u AROCLOR-1248 35 u ALPHA-BHC 1.8 u 
ALPHA-CHLORDANE 1.8 u AROCLOR-1254 35 u ALPHA-CHLORDANE 1.8 u 
BETA-BHC 1.8 u AROCLOR-1260 35 u BETA·BHC 1.8 u 
DELTA-BHC 1.8 u DELTA-BHC 1.8 u 
DIELDRIN 3.5 u DIELDRIN 3.5 u 
ENDOSULFAN I 1.8 u ENDOSULFAN I 1.8 u 
ENDOSULFAN II 3.5 u ENDOSULFAN II 3.5 u 
ENDOSULFAN SULFATE 3.5 u ENDOSULFAN SULFATE 3.5 u 
ENDRIN 3.5 u ENDRIN 3.5 u 
ENDRIN ALDEHYDE 3.5 u ENDRIN ALDEHYDE 3.5 u 
ENDRIN KETONE 3.5 u ENDRIN KETONE 3.5 u 
GAMMA-BHC (LINDANE) 1.8 u GAMMA-BHC (LINDANE) 1.8 u 
GAMMA-CHLORDANE 1.8 u GAMMA-CHLORDANE 1.8 u 
HEPTACHLOR 1.8 u HEPTACHLOR 1.8 u 
HEPTACHLOR EPOXIDE 1.8 u HEPT ACHLOR EPOXIDE 1.8 u 
METHOXYCHLOR 18 u METHOXYCHLOR 18 u 
TOXAPHENE 34 u TOXAPHENE 34 u 
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PROJ_NO: 00349 
SDG: 882238 MEDIA: SOIL DATA FRACTION: PEST/PCB 

nsample FD04300801 nsample FD04300801 DL nsample NOIM000403 
samp_date 4/30/2008 samp_date 4/30/2008 samp_date 4/30/2008 
lab_id SB2238-13 lab_id SB2238-13DL lab_id SB2238-3 
qc_type NM qc_type NM qc_type NM 
units UG/KG units UG/KG units UG/KG 

Pct_ Solids 42.9 Pct_ Solids 42.9 Pct_ Solids 57.7 
DUP_OF: NOIM001203 DUP_OF: NOIM001203 DUP_OF: 

Val Oual Val Qua I Val Qual 
Parameter Result Qua I Code Parameter Result Qual Code Parameter Result Qual Code 

AROCLOR-1016 20 u 4,4'-DDD 6 J CR AROCLOR-1016 15 u 
AROCLOR-1221 20 u 4,4'-DDE 1.9 u AROCLOR-1221 15 u 
AROCLOR-1232 20 u 4,4'·DDT 1.9 u AROCLOR-1232 15 u 
AROCLOR-1242 20 u ALDRIN 0.99 u AROCLOR-1242 15 u 
AROCLOR· 1248 20 u ALPHA·BHC 0.99 u AROCLOR· 1248 15 u 
AROCLOR-1254 20 u ALPHA-CHLORDANE 0.99 u AROCLOR-1254 15 u 
AROCLOR· 1260 20 u BETA·BHC 0.99 u AROCLOR-1260 15 u 

DELTA·BHC 0.99 u 
DIELDRIN 1.9 u 
ENDOSULFAN I 0.99 u 
ENDOSULFAN II 1.9 u 
ENDOSULFAN SULFATE 1.9 u 
ENDRIN 1.9 u 
ENDRIN ALDEHYDE 1.9 u 
ENDRIN KETONE 1.9 u 
GAMMA·BHC (LINDANE) 0.99 u 
GAMMA-CHLORDANE 0.99 u 
HEPTACHLOR 0.99 u 
HEPTACHLOR EPOXIDE 0.99 u 
METHOXYCHLOR 9.9 u 
TOXAPHENE 19 u 
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PROJ_NO: 00349 
SDG: SB2238 MEDIA: SOIL DATA FRACTION: PEST/PCB 

nsample NOIM000403DL nsample NOIM001103 nsample NOIM001103DL 

samp_date 4/30/2008 samp_date 4/30/2008 samp_date 4/30/2008 

lab_id SB2238-3DL lab_id SB2238-1 lab_id SB2238-1DL 

qc_type NM qc_type NM qc_type NM 

units UG/KG units UG/KG units UG/KG 

Pct_ Solids 57.7 Pct_ Solids 61.9 Pct_ Solids 61.9 

DUP_OF: DUP_OF: DUP_OF: 

Val Qual Val Qua I Val Qual 
Parameter Result Qual Code Parameter Result Qual Code Parameter Result Qual Code 

4,4'-DDD 4.8 J CR AROCLOR-1016 14 u 4,4'-DDD 2.8 J CR 

4,4'-DDE 1.4 u AROCLOR-1221 14 u 4,4'-DDE 3.6 J R 

4,4'-DDT 1.4 u AROCLOR-1232 14 u 4,4'-DDT 1.3 u 
ALDRIN 0.74 u AROCLOR-1242 14 u ALDRIN 0.69 u 
ALPHA·BHC 0.74 u AROCLOR-1248 14 u ALPHA·BHC 0.69 u 
ALPHA-CHLORDANE 0.74 u AROCLOR-1254 14 u ALPHA-CHLORDANE 0.69 u 
BETA-BHC 0.74 u AROCLOR-1260 14 u BETA·BHC 0.69 u 
DELTA-BHC 0.74 u DELTA-BHC 0.69 u 
DIELDRIN 1.4 u DIELDRIN 1.3 u 
ENDOSULFAN I 0.74 u ENDOSULFAN I 0.69 u 
ENDOSULFAN II 1.4 u ENDOSULFAN II 1.3 u 
ENDOSULFAN SULFATE 1.4 u ENDOSULFAN SULFATE 1.3 u 
ENDRIN 1.4 u ENDRIN 1.3 u 
ENDRIN ALDEHYDE 1.4 u ENDRIN ALDEHYDE 1.3 u 
ENDRIN KETONE 1.4 u ENDRIN KETONE 1.3 u 
GAMMA·BHC (LINDANE) 0.74 u GAMMA-BHC (LINDANE) 0.69 u 
GAMMA-CHLORDANE 0.74 u GAMMA-CHLORDANE 0.69 u 
HEPTACHLOR 0.74 u HEPTACHLOR 0.69 u 
HEPTACHLOR EPOXIDE 0.74 u HEPTACHLOR EPOXIDE 0.69 u 
METHOXYCHLOR 7.4 u METHOXYCHLOR 6.9 u 
TOXAPHENE 14 u TOXAPHENE 13 u 
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PROJ_NO: 00349 
SDG: SB2238 MEDIA: SOIL DATA FRACTION: PEST/PCB 

nsample NOIM001203 nsample NOIM001203DL nsample RB04300801 
samp_date 4/30/2008 samp_date 4/30/2008 samp_date 4/30/2008 
lab_id 882238-5 lab_id 882238-5DL lab_id 882238-21 
qc_type NM qc_type NM qc_type NM 
units UG/KG units UG/KG units UG/L 
Pct_8olids 50.7 Pct_8olids 50.7 Pct_8olids 0.0 
DUP_OF: DUP_OF: DUP_OF: 

Val Qual Val Qua I Val Qual 
Parameter Result Qua I Code Parameter Result Qual Code Parameter Result Qua I Code 

AROCLOR-1016 17 u 4,4'-DDD 3.8 J CR 4,4'-DDD 0.01 u 
AROCLOR· 1221 17 u 4,4'-DDE 1.6 u 4,4'-DDE 0.01 u 
AROCLOR-1232 17 u 4,4'-DDT 1.6 u 4,4'-DDT 0.01 u 
AROCLOR-1242 17 u ALDRIN 0.84 u ALDRIN 0.005 u 
AROCLOR-1248 17 u ALPHA-BHC 0.84 u ALPHA·BHC 0.005 u 
AROCLOR-1254 17 u ALPHA-CHLORDANE 0.84 u ALPHA-CHLORDANE 0.005 u 
AROCLOR-1260 17 u BETA·BHC 0.84 u AROCLOR-1016 0.05 u 

DELTA·BHC 0.84 u AROCLOR-1221 0.05 u 
DIELDRIN 1.6 u AROCLOR-1232 0.05 u 
ENDOSULFAN I 0.84 u AROCLOR-1242 0.05 u 
ENDOSULFAN II 1.6 u AROCLOR-1248 0.05 u 
ENDOSULFAN SULFATE 1.6 u AROCLOR-1254 0.05 u 
EN DR IN 1.6 u AROCLOR-1260 0.05 u 
ENDRIN ALDEHYDE 1.6 u BETA-BHC 0.005 u 
ENDRIN KETONE 1.6 u DELTA-BHC 0.005 u 
GAMMA·BHC (LINDANE) 0.84 u DIELDRIN 0.01 u 
GAMMA-CHLORDANE 0.84 u ENDOSULFAN I 0.005 u 
HEPTACHLOR 0.84 u ENDOSULFAN II 0.01 u 
HEPT ACHLOR EPOXIDE 0.84 u ENDOSULFAN SULFATE 0.01 u 
METHOXYCHLOR 8.4 u ENDRIN 0.01 u 
TOXAPHENE 16 u ENDRIN ALDEHYDE 0.01 u 

ENDRIN KETONE 0.01 u 
GAMMA·BHC (LINDANE) 0.005 u 
GAMMA-CHLORDANE 0.005 u 
HEPTACHLOR 0.005 u 
HEPTACHLOR EPOXIDE 0.005 u 
METHOXYCHLOR 0.05 u 
TOXAPHENE 0.1 u 
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Noisette Creek 



TABLE 7.1.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES

CHARLESTON NAVAL COMPLEX, NORTH CHARLESTON SOUTH CAROLINA

Scenario Timeframe: CURRENT/FUTURE

Receptor Population:  RECREATIONAL USER

Receptor Age:  ADULT

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Water Finfish/Shellfish Site 16 Ingestion Benzo(a)anthracene 0.056 MG/KG 8.2E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 6.0E-08 1.9E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.037 MG/KG 5.4E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 4.0E-07 1.3E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 0.083 MG/KG 1.2E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 8.9E-08 2.8E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.017 MG/KG 2.5E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 5.8E-08 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000002

Benzo(k)fluoranthene 0.026 MG/KG 3.8E-08 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 2.8E-09 8.9E-08 (mg/kg/day) NA (mg/kg/day) --

Bis(2-ethylhexyl)phthalate 0.057 MG/KG 8.4E-08 (mg/kg/day) 1.4E-02 (mg/kg/day)-1 1.2E-09 2.0E-07 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.00001

Chrysene 0.048 MG/KG 7.0E-08 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 5.1E-10 1.6E-07 (mg/kg/day) NA (mg/kg/day) --

Fluoranthene 0.100 MG/KG 1.5E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 3.4E-07 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.00001

Indeno(1,2,3-cd)pyrene 0.018 MG/KG 2.6E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.9E-08 6.2E-08 (mg/kg/day) NA (mg/kg/day) --

Phenanthrene 0.026 MG/KG 3.8E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 8.9E-08 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000003

Pyrene 0.083 MG/KG 1.2E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.8E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00001

4,4'-DDD 0.000 MG/KG 5.9E-10 (mg/kg/day) 2.4E-01 (mg/kg/day)-1 1.4E-10 1.4E-09 (mg/kg/day) NA (mg/kg/day) --

4,4'-DDE 0.007 MG/KG 9.7E-09 (mg/kg/day) 3.4E-01 (mg/kg/day)-1 3.3E-09 2.3E-08 (mg/kg/day) NA (mg/kg/day) --

Copper 56 MG/KG 8.2E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.9E-04 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.005

Methyl Mercury 0.79 MG/KG 1.2E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 2.7E-06 (mg/kg/day) 1.0E-04 (mg/kg/day) 0.03

Selenium 0.080 MG/KG 1.2E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.7E-07 (mg/kg/day) 5.0E-03 (mg/kg/day) 0.0001

Thallium 0.048 MG/KG 7.0E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 1.6E-07 (mg/kg/day) 6.5E-05 (mg/kg/day) 0.003

Zinc 297 MG/KG 4.4E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 1.0E-03 (mg/kg/day) 3.0E-01 (mg/kg/day) 0.003

Exp. Route Total 5.7E-07 0.04

Exposure Point Total 5.7E-07 0.04

Exposure Medium Total 5.7E-07 0.04

Medium Total 5.7E-07 0.04

Total of Receptor Risks Across All Media  5.7E-07 Total of Receptor Hazards Across All Media  0.04

9/28/2012





Shipyard Creek 





TABLE 7.1.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES

CHARLESTON NAVAL COMPLEX, NORTH CHARLESTON SOUTH CAROLINA

Scenario Timeframe: CURRENT/FUTURE

Receptor Population:  RECREATIONAL USER

Receptor Age:  ADULT

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Water Finfish/Shellfish Site 16 Ingestion Benzo(a)anthracene 0.078 MG/KG 1.1E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 8.4E-08 6.2E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.075 MG/KG 1.1E-07 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 8.0E-07 6.0E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 0.200 MG/KG 2.9E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.1E-07 1.6E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.044 MG/KG 6.5E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 3.5E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00001

Benzo(k)fluoranthene 0.013 MG/KG 1.9E-08 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 1.4E-09 1.0E-07 (mg/kg/day) NA (mg/kg/day) --

Bis(2-ethylhexyl)phthalate 0.086 MG/KG 1.3E-07 (mg/kg/day) 1.4E-02 (mg/kg/day)-1 1.8E-09 6.9E-07 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.0000

Chrysene 0.019 MG/KG 2.8E-08 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 2.0E-10 1.5E-07 (mg/kg/day) NA (mg/kg/day) --

Fluoranthene 0.029 MG/KG 4.3E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 2.3E-07 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.00001

Indeno(1,2,3-cd)pyrene 0.011 MG/KG 1.6E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.2E-08 8.8E-08 (mg/kg/day) NA (mg/kg/day) --

Pyrene 0.040 MG/KG 5.9E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 3.2E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00001

4,4'-DDE 0.022 MG/KG 3.2E-08 (mg/kg/day) 3.4E-01 (mg/kg/day)-1 1.1E-08 1.8E-07 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.045 MG/KG 6.6E-08 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 1.3E-07 3.6E-07 (mg/kg/day) NA (mg/kg/day) --

Dieldrin 0.002 MG/KG 2.8E-09 (mg/kg/day) 1.6E+01 (mg/kg/day)-1 4.5E-08 1.5E-08 (mg/kg/day) 5.0E-05 (mg/kg/day) 0.0003

Aluminum 8230 MG/KG 1.2E-02 (mg/kg/day) NA (mg/kg/day)-1 - - 6.6E-02 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.1

Arsenic 3.400 MG/KG 5.0E-06 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 7.5E-06 2.7E-05 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.09

Barium 21.7 MG/KG 3.2E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-04 (mg/kg/day) 2.0E-01 (mg/kg/day) 0.001

Chromium 39 MG/KG 5.8E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 3.1E-04 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.1

Cobalt 1.90 MG/KG 2.8E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.5E-05 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.1

Copper 175 MG/KG 2.6E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 1.4E-03 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.03

Iron 8480 MG/KG 1.2E-02 (mg/kg/day) NA (mg/kg/day)-1 - - 6.8E-02 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.1

Lead 21.5 MG/KG 3.2E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-04 (mg/kg/day) NA (mg/kg/day) --

Methyl Mercury 0.32 MG/KG 4.7E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.6E-06 (mg/kg/day) 1.0E-04 (mg/kg/day) 0.03

Nickel 19.0 MG/KG 2.8E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.5E-04 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.01

Selenium 0.220 MG/KG 3.2E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.8E-06 (mg/kg/day) 5.0E-03 (mg/kg/day) 0.0004

Thallium 0.110 MG/KG 1.6E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 8.8E-07 (mg/kg/day) 6.5E-05 (mg/kg/day) 0.01

Vanadium 15.6 MG/KG 2.3E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.2E-04 (mg/kg/day) 5.0E-03 (mg/kg/day) 0.02

Zinc 930 MG/KG 1.4E-03 (mg/kg/day) NA (mg/kg/day)-1 - - 7.4E-03 (mg/kg/day) 3.0E-01 (mg/kg/day) 0.02

Exp. Route Total 8.8E-06 0.5

Exposure Point Total 8.8E-06 0.5

Exposure Medium Total 8.8E-06 0.5

Medium Total 8.8E-06 0.5

Total of Receptor Risks Across All Media  8.8E-06 Total of Receptor Hazards Across All Media  0.5

9/28/2012
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TABLE 9.1.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES

CHARLESTON NAVAL COMPLEX, NORTH CHARLESTON SOUTH CAROLINA

Scenario Timeframe: CURRENT/FUTURE

Receptor Population:  RECREATIONAL USER

Receptor Age:  ADULT

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Water Finfish/Shellfish Site 16 Benzo(a)anthracene 8E-08 -- - - -- 8E-08 NA -- - - - - --

Benzo(a)pyrene 8E-07 -- - - -- 8E-07 NA -- - - - - --

Benzo(b)fluoranthene 2E-07 -- - - -- 2E-07 NA -- - - - - --

Benzo(g,h,i)perylene - - -- - - -- - - CNS 0.00001 - - - - 0.00001

Benzo(k)fluoranthene 1E-09 -- - - -- 1E-09 NA -- - - - - --

Bis(2-ethylhexyl)phthalate 2E-09 -- - - -- 2E-09 Liver 0.0000 - - - - 0.00003

Chrysene 2E-10 -- - - -- 2E-10 NA -- - - - - --

Fluoranthene - - -- - - -- - - Blood, Kidney, Liver 0.00001 - - - - 0.00001

Indeno(1,2,3-cd)pyrene 1E-08 -- - - -- 1E-08 NA -- - - - - --

Pyrene - - -- - - -- - - Kidney 0.00001 - - - - 0.00001

4,4'-DDE 1E-08 -- - - -- 1E-08 NA -- - - - - --

Aroclor-1260 1E-07 -- - - -- 1E-07 NA -- - - - - --

Dieldrin 4E-08 -- - - -- 4E-08 Liver 0.000 - - - - 0.0003

Aluminum - - -- - - -- - - Body Weight 0.1 - - - - 0.1

Arsenic 7E-06 -- - - -- 7E-06 Skin, CVS 0.09 - - - - 0.09

Barium - - -- - - -- - - CVS 0.001 - - - - 0.001

Chromium - - -- - - -- - - Respiratory 0.1 - - - - 0.1

Cobalt - - -- - - -- - - CVS, Immune, CNS 0.1 - - - - 0.1

Copper - - -- - - -- - - GS 0.0 - - - - 0.03

Iron - - -- - - -- - - GS 0.1 - - - - 0.1

Lead - - -- - - -- - - NA -- - - - - --

Methyl Mercury - - -- - - -- - - CNS 0.0 - - - - 0.03

Nickel - - -- - - -- - - Body Weight 0.01 - - - - 0.01

Selenium - - -- - - -- - - Hair Loss, CNS, Skin 0.000 - - - - 0.0004

Thallium - - -- - - -- - - Hair Loss, Liver 0.01 - - - - 0.01

Vanadium - - -- - - -- - - Hair Loss 0.02 - - - - 0.02

Zinc - - -- - - -- - - Blood 0.02 - - - - 0.02

Chemical Total 9E-06 -- - - -- 9E-06 1 - - - - 1

Exposure Point Total 9E-06 1

Exposure Medium Total 9E-06 1

Medium Total 9E-06 1

Receptor Total Receptor Risk Total  9E-06 Receptor HI Total  1

 Total Blood HI  0.02

Total Body Weight HI  0.1
Total CNS HI  0.1
Total CVS HI  0.1

Total GS HI  0.1
Total Immune HI  0.1

9/28/2012
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TABLE 9.1.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES

CHARLESTON NAVAL COMPLEX, NORTH CHARLESTON SOUTH CAROLINA

Scenario Timeframe: CURRENT/FUTURE

Receptor Population:  RECREATIONAL USER

Receptor Age:  ADULT

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Total Kidney HI  0.00002
Total Liver HI  0.01
Total Skin HI  0.09

Total Hair Loss HI  0.0

9/28/2012



TABLE 7.1.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

CHARLESTON NAVAL COMPLEX, NORTH CHARLESTON SOUTH CAROLINA

Scenario Timeframe: CURRENT/FUTURE

Receptor Population:  RECREATIONAL USER

Receptor Age:  ADULT

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Water Finfish/Shellfish Site 16 Ingestion Benzo(a)anthracene 0.078 MG/KG 1.1E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 8.0E-09 8.5E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.075 MG/KG 1.1E-08 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 7.7E-08 8.2E-08 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 0.200 MG/KG 2.8E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 2.1E-08 2.2E-07 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.044 MG/KG 6.2E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 4.8E-08 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000002

Benzo(k)fluoranthene 0.013 MG/KG 1.8E-09 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 1.3E-10 1.4E-08 (mg/kg/day) NA (mg/kg/day) --

Bis(2-ethylhexyl)phthalate 0.086 MG/KG 1.2E-08 (mg/kg/day) 1.4E-02 (mg/kg/day)-1 1.7E-10 9.4E-08 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.000005

Chrysene 0.019 MG/KG 2.7E-09 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 2.0E-11 2.1E-08 (mg/kg/day) NA (mg/kg/day) --

Fluoranthene 0.029 MG/KG 4.1E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 3.2E-08 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.000001

Indeno(1,2,3-cd)pyrene 0.011 MG/KG 1.5E-09 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.1E-09 1.2E-08 (mg/kg/day) NA (mg/kg/day) --

Pyrene 0.040 MG/KG 5.6E-09 (mg/kg/day) NA (mg/kg/day)-1 - - 4.4E-08 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000001

4,4'-DDE 0.022 MG/KG 3.1E-09 (mg/kg/day) 3.4E-01 (mg/kg/day)-1 1.1E-09 2.4E-08 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.045 MG/KG 6.3E-09 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 1.3E-08 4.9E-08 (mg/kg/day) NA (mg/kg/day) --

Dieldrin 0.002 MG/KG 2.7E-10 (mg/kg/day) 1.6E+01 (mg/kg/day)-1 4.3E-09 2.1E-09 (mg/kg/day) 5.0E-05 (mg/kg/day) 0.00004

Aluminum 8230 MG/KG 1.2E-03 (mg/kg/day) NA (mg/kg/day)-1 - - 9.0E-03 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.01

Arsenic 3.400 MG/KG 4.8E-07 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 7.2E-07 3.7E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.012

Barium 21.7 MG/KG 3.1E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 2.4E-05 (mg/kg/day) 2.0E-01 (mg/kg/day) 0.0001

Chromium 39 MG/KG 5.5E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 4.3E-05 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.01

Cobalt 1.90 MG/KG 2.7E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.1E-06 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.01

Copper 175 MG/KG 2.5E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.9E-04 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.005

Iron 8480 MG/KG 1.2E-03 (mg/kg/day) NA (mg/kg/day)-1 - - 9.3E-03 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.01

Lead 21.5 MG/KG 3.0E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 2.4E-05 (mg/kg/day) NA (mg/kg/day) --

Methyl Mercury 0.32 MG/KG 4.5E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 3.5E-07 (mg/kg/day) 1.0E-04 (mg/kg/day) 0.004

Nickel 19.0 MG/KG 2.7E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 2.1E-05 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.001

Selenium 0.220 MG/KG 3.1E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 2.4E-07 (mg/kg/day) 5.0E-03 (mg/kg/day) 0.00005

Thallium 0.110 MG/KG 1.5E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 1.2E-07 (mg/kg/day) 6.5E-05 (mg/kg/day) 0.002

Vanadium 15.6 MG/KG 2.2E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-05 (mg/kg/day) 5.0E-03 (mg/kg/day) 0.003

Zinc 930 MG/KG 1.3E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 1.0E-03 (mg/kg/day) 3.0E-01 (mg/kg/day) 0.003

Exp. Route Total 8.4E-07 0.1

Exposure Point Total 8.4E-07 0.1

Exposure Medium Total 8.4E-07 0.1

Medium Total 8.4E-07 0.1

Total of Receptor Risks Across All Media  8.4E-07 Total of Receptor Hazards Across All Media  0.1

9/28/2012
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TABLE 9.1.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURES

CHARLESTON NAVAL COMPLEX, NORTH CHARLESTON SOUTH CAROLINA

Scenario Timeframe: CURRENT/FUTURE

Receptor Population:  RECREATIONAL USER

Receptor Age:  ADULT

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Water Finfish/Shellfish Site 16 Benzo(a)anthracene 8E-09 -- - - -- 8E-09 NA -- - - - - --

Benzo(a)pyrene 8E-08 -- - - -- 8E-08 NA -- - - - - --

Benzo(b)fluoranthene 2E-08 -- - - -- 2E-08 NA -- - - - - --

Benzo(g,h,i)perylene - - -- - - -- - - CNS 0.000002 - - - - 0.000002

Benzo(k)fluoranthene 1E-10 -- - - -- 1E-10 NA -- - - - - --

Bis(2-ethylhexyl)phthalate 2E-10 -- - - -- 2E-10 Liver 0.00000 - - - - 0.000005

Chrysene 2E-11 -- - - -- 2E-11 NA -- - - - - --

Fluoranthene - - -- - - -- - - Blood, Kidney, Liver 0.000001 - - - - 0.000001

Indeno(1,2,3-cd)pyrene 1E-09 -- - - -- 1E-09 NA -- - - - - --

Pyrene - - -- - - -- - - Kidney 0.000001 - - - - 0.000001

4,4'-DDE 1E-09 -- - - -- 1E-09 NA -- - - - - --

Aroclor-1260 1E-08 -- - - -- 1E-08 NA -- - - - - --

Dieldrin 4E-09 -- - - -- 4E-09 Liver 0.0000 - - - - 0.00004

Aluminum - - -- - - -- - - Body Weight 0.01 - - - - 0.01

Arsenic 7E-07 -- - - -- 7E-07 Skin, CVS 0.012 - - - - 0.012

Barium - - -- - - -- - - CVS 0.0001 - - - - 0.0001

Chromium - - -- - - -- - - Respiratory 0.01 - - - - 0.01

Cobalt - - -- - - -- - - CVS, Immune, CNS 0.01 - - - - 0.01

Copper - - -- - - -- - - GS 0.00 - - - - 0.005

Iron - - -- - - -- - - GS 0.01 - - - - 0.01

Lead - - -- - - -- - - NA -- - - - - --

Methyl Mercury - - -- - - -- - - CNS 0.00 - - - - 0.004

Nickel - - -- - - -- - - Body Weight 0.001 - - - - 0.001

Selenium - - -- - - -- - - Hair Loss, CNS, Skin 0.0000 - - - - 0.00005

Thallium - - -- - - -- - - Hair Loss, Liver 0.002 - - - - 0.002

Vanadium - - -- - - -- - - Hair Loss 0.00 - - - - 0.003

Zinc - - -- - - -- - - Blood 0.00 - - - - 0.003

Chemical Total 8E-07 -- - - -- 8E-07 0.1 - - - - 0.1

Exposure Point Total 8E-07 0.1

Exposure Medium Total 8E-07 0.1

Medium Total 8E-07 0.1

Receptor Total Receptor Risk Total  8E-07 Receptor HI Total  0.1

 Total Blood HI  0.003

Total Body Weight HI  0.01
Total CNS HI  0.01
Total CVS HI  0.02

Total GS HI  0.02
Total Immune HI  0.01
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TABLE 9.1.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURES

CHARLESTON NAVAL COMPLEX, NORTH CHARLESTON SOUTH CAROLINA

Scenario Timeframe: CURRENT/FUTURE

Receptor Population:  RECREATIONAL USER

Receptor Age:  ADULT

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Total Kidney HI  0.000002
Total Liver HI  0.002
Total Skin HI  0.012

Total Hair Loss HI  0.01

9/28/2012
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TABLE 7.1.RME

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES

CHARLESTON NAVAL COMPLEX, NORTH CHARLESTON SOUTH CAROLINA

Scenario Timeframe: CURRENT/FUTURE

Receptor Population:  RECREATIONAL USER

Receptor Age:  ADULT

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Water Finfish/Shellfish Cooper River Ingestion Acenaphthene 0.081 MG/KG 1.2E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 2.8E-06 (mg/kg/day) 6.0E-02 (mg/kg/day) 0.0000

Anthracene 0.140 MG/KG 2.1E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 4.8E-06 (mg/kg/day) 3.0E-01 (mg/kg/day) 0.0000

Benzo(a)anthracene 0.35 MG/KG 5.1E-06 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 3.8E-06 1.2E-05 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.150 MG/KG 2.2E-06 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.6E-05 5.1E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 0.32 MG/KG 4.7E-06 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 3.4E-06 1.1E-05 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.047 MG/KG 6.9E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.6E-06 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.0001

Benzo(k)fluoranthene 0.072 MG/KG 1.1E-06 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 7.7E-08 2.5E-06 (mg/kg/day) NA (mg/kg/day) --

Chrysene 0.30 MG/KG 4.4E-06 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 3.2E-08 1.0E-05 (mg/kg/day) NA (mg/kg/day) --

Fluoranthene 2.40 MG/KG 3.5E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 8.2E-05 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.00

Fluorene 0.130 MG/KG 1.9E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 4.5E-06 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.000

Indeno(1,2,3-cd)pyrene 0.017 MG/KG 2.5E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.8E-07 5.8E-07 (mg/kg/day) NA (mg/kg/day) --

Phenanthrene 1.10 MG/KG 1.6E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 3.8E-05 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00

Pyrene 1.60 MG/KG 2.3E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 5.5E-05 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00

4,4'-DDD 0.000 MG/KG 4.1E-09 (mg/kg/day) 2.4E-01 (mg/kg/day)-1 9.9E-10 9.6E-09 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.036 MG/KG 5.3E-07 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 1.1E-06 1.2E-06 (mg/kg/day) NA (mg/kg/day) --

Aluminum 11900 MG/KG 1.7E-01 (mg/kg/day) NA (mg/kg/day)-1 - - 4.1E-01 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.4

Arsenic 3.500 MG/KG 5.1E-05 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 7.7E-05 1.2E-04 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.4

Barium 21.4 MG/KG 3.1E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 7.3E-04 (mg/kg/day) 2.0E-01 (mg/kg/day) 0.00

Chromium 8.0 MG/KG 1.2E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 2.7E-04 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.1

Cobalt 2.3 MG/KG 3.4E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 7.9E-05 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.3

Copper 507 MG/KG 7.4E-03 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-02 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.4

Iron 9180 MG/KG 1.3E-01 (mg/kg/day) NA (mg/kg/day)-1 - - 3.1E-01 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.4

Lead 10.5 MG/KG 1.5E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 3.6E-04 (mg/kg/day) NA (mg/kg/day) --

Manganese (Soil) 124 MG/KG 1.8E-03 (mg/kg/day) NA (mg/kg/day)-1 - - 4.2E-03 (mg/kg/day) 7.0E-02 (mg/kg/day) 0.1

Nickel 18.9 MG/KG 2.8E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 6.5E-04 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.0

Selenium 0.190 MG/KG 2.8E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 6.5E-06 (mg/kg/day) 5.0E-03 (mg/kg/day) 0.00

Vanadium 20.0 MG/KG 2.9E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 6.8E-04 (mg/kg/day) 5.0E-03 (mg/kg/day) 0.1

Zinc 1550 MG/KG 2.3E-02 (mg/kg/day) NA (mg/kg/day)-1 - - 5.3E-02 (mg/kg/day) 3.0E-01 (mg/kg/day) 0.2

Exp. Route Total 1.0E-04 2

Exposure Point Total 1.0E-04 2

Exposure Medium Total 1.0E-04 2

Medium Total 1.0E-04 2

Total of Receptor Risks Across All Media  1.0E-04 Total of Receptor Hazards Across All Media  2

5/9/2013
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TABLE 9.1.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES

CHARLESTON NAVAL COMPLEX, NORTH CHARLESTON SOUTH CAROLINA

Scenario Timeframe: CURRENT/FUTURE

Receptor Population:  RECREATIONAL USER

Receptor Age:  ADULT

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Water Finfish/Shellfish Site 16 Acenaphthene - - -- - - -- - - Liver 0.0000 - - - - 0.0000

Anthracene - - -- - - -- - - None Reported 0.0000 - - - - 0.0000

Benzo(a)anthracene 4E-06 -- - - -- 4E-06 NA -- - - - - --

Benzo(a)pyrene 2E-05 -- - - -- 2E-05 NA -- - - - - --

Benzo(b)fluoranthene 3E-06 -- - - -- 3E-06 NA -- - - - - --

Benzo(g,h,i)perylene - - -- - - -- - - CNS 0.0001 - - - - 0.0001

Benzo(k)fluoranthene 8E-08 -- - - -- 8E-08 NA -- - - - - --

Chrysene 3E-08 -- - - -- 3E-08 NA -- - - - - --

Fluoranthene - - -- - - -- - - Blood, Kidney, Liver 0.00 - - - - 0.00

Fluorene - - -- - - -- - - Blood 0.000 - - - - 0.000

Indeno(1,2,3-cd)pyrene 2E-07 -- - - -- 2E-07 NA -- - - - - --

Phenanthrene - - -- - - -- - - Kidney 0.00 - - - - 0.00

Pyrene - - -- - - -- - - Kidney 0.00 - - - - 0.00

4,4'-DDD 1E-09 -- - - -- 1E-09 NA -- - - - - --

Aroclor-1260 1E-06 -- - - -- 1E-06 NA -- - - - - --

Aluminum - - -- - - -- - - Body Weight 0 - - - - 0

Arsenic 8E-05 -- - - -- 8E-05 Skin, CVS 0.4 - - - - 0.4

Barium - - -- - - -- - - CVS 0.00 - - - - 0.00

Chromium - - -- - - -- - - Respiratory 0.1 - - - - 0.1

Cobalt - - -- - - -- - - CVS, Immune, CNS 0 - - - - 0

Copper - - -- - - -- - - GS 0 - - - - 0

Iron - - -- - - -- - - GS 0 - - - - 0

Lead - - -- - - -- - - NA -- - - - - --

Manganese (Soil) - - -- - - -- - - CNS 0.1 - - - - 0.1

Nickel - - -- - - -- - - Body Weight 0.0 - - - - 0.0

Selenium - - -- - - -- - - Hair Loss, CNS, Skin 0.00 - - - - 0.00

Vanadium - - -- - - -- - - Hair Loss 0 - - - - 0

Zinc - - -- - - -- - - Blood 0 - - - - 0

Chemical Total 1E-04 -- - - -- 1E-04 2 - - - - 2

Exposure Point Total 1E-04 2

Exposure Medium Total 1E-04 2

Medium Total 1E-04 2

Receptor Total Receptor Risk Total  1E-04 Receptor HI Total  2

 Total Blood HI  0.2

Total Body Weight HI  0.4
Total CNS HI  0.3
Total CVS HI  0.7

Total GS HI  0.9

9/28/2012
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TABLE 9.1.RME

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES

CHARLESTON NAVAL COMPLEX, NORTH CHARLESTON SOUTH CAROLINA

Scenario Timeframe: CURRENT/FUTURE

Receptor Population:  RECREATIONAL USER

Receptor Age:  ADULT

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Total Immune HI  0.3
Total Kidney HI  0.01

Total Liver HI  0.002
Total Skin HI  0.4

Total None Reported HI  0.00002
Total Hair Loss HI  0.1

9/28/2012



TABLE 7.1.CTE

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

CHARLESTON NAVAL COMPLEX, NORTH CHARLESTON SOUTH CAROLINA

Scenario Timeframe: CURRENT/FUTURE

Receptor Population:  RECREATIONAL USER

Receptor Age:  ADULT

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Surface Water Finfish/Shellfish Site 16 Ingestion Acenaphthene 0.081 MG/KG 1.1E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 8.9E-07 (mg/kg/day) 6.0E-02 (mg/kg/day) 0.00001

Anthracene 0.140 MG/KG 2.0E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.5E-06 (mg/kg/day) 3.0E-01 (mg/kg/day) 0.00001

Benzo(a)anthracene 0.35 MG/KG 4.9E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 3.6E-07 3.8E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(a)pyrene 0.150 MG/KG 2.1E-07 (mg/kg/day) 7.3E+00 (mg/kg/day)-1 1.5E-06 1.6E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(b)fluoranthene 0.32 MG/KG 4.5E-07 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 3.3E-07 3.5E-06 (mg/kg/day) NA (mg/kg/day) --

Benzo(g,h,i)perylene 0.047 MG/KG 6.6E-08 (mg/kg/day) NA (mg/kg/day)-1 - - 5.2E-07 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.00002

Benzo(k)fluoranthene 0.072 MG/KG 1.0E-07 (mg/kg/day) 7.3E-02 (mg/kg/day)-1 7.4E-09 7.9E-07 (mg/kg/day) NA (mg/kg/day) --

Chrysene 0.30 MG/KG 4.2E-07 (mg/kg/day) 7.3E-03 (mg/kg/day)-1 3.1E-09 3.3E-06 (mg/kg/day) NA (mg/kg/day) --

Fluoranthene 2.40 MG/KG 3.4E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 2.6E-05 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.001

Fluorene 0.130 MG/KG 1.8E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 1.4E-06 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.0000

Indeno(1,2,3-cd)pyrene 0.017 MG/KG 2.4E-08 (mg/kg/day) 7.3E-01 (mg/kg/day)-1 1.7E-08 1.9E-07 (mg/kg/day) NA (mg/kg/day) --

Phenanthrene 1.10 MG/KG 1.5E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.2E-05 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.000

Pyrene 1.60 MG/KG 2.3E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.8E-05 (mg/kg/day) 3.0E-02 (mg/kg/day) 0.001

4,4'-DDD 0.000 MG/KG 3.9E-10 (mg/kg/day) 2.4E-01 (mg/kg/day)-1 9.5E-11 3.1E-09 (mg/kg/day) NA (mg/kg/day) --

Aroclor-1260 0.036 MG/KG 5.1E-08 (mg/kg/day) 2.0E+00 (mg/kg/day)-1 1.0E-07 3.9E-07 (mg/kg/day) NA (mg/kg/day) --

Aluminum 11900 MG/KG 1.7E-02 (mg/kg/day) NA (mg/kg/day)-1 - - 1.3E-01 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.1

Arsenic 3.500 MG/KG 4.9E-06 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 7.4E-06 3.8E-05 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.13

Barium 21.4 MG/KG 3.0E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 2.3E-04 (mg/kg/day) 2.0E-01 (mg/kg/day) 0.001

Chromium 8.0 MG/KG 1.1E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 8.8E-05 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.0

Cobalt 2.3 MG/KG 3.2E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 2.5E-05 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.1

Copper 507 MG/KG 7.1E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 5.6E-03 (mg/kg/day) 4.0E-02 (mg/kg/day) 0.1

Iron 9180 MG/KG 1.3E-02 (mg/kg/day) NA (mg/kg/day)-1 - - 1.0E-01 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.1

Lead 10.5 MG/KG 1.5E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.2E-04 (mg/kg/day) NA (mg/kg/day) --

Manganese (Soil) 124 MG/KG 1.7E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 1.4E-03 (mg/kg/day) 7.0E-02 (mg/kg/day) 0.02

Nickel 18.9 MG/KG 2.7E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 2.1E-04 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.01

Selenium 0.190 MG/KG 2.7E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 2.1E-06 (mg/kg/day) 5.0E-03 (mg/kg/day) 0.000

Vanadium 20.0 MG/KG 2.8E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 2.2E-04 (mg/kg/day) 5.0E-03 (mg/kg/day) 0.0

Zinc 1550 MG/KG 2.2E-03 (mg/kg/day) NA (mg/kg/day)-1 - - 1.7E-02 (mg/kg/day) 3.0E-01 (mg/kg/day) 0.1

Exp. Route Total 9.8E-06 0.8

Exposure Point Total 9.8E-06 0.8

Exposure Medium Total 9.8E-06 0.8

Medium Total 9.8E-06 0.8

Total of Receptor Risks Across All Media  9.8E-06 Total of Receptor Hazards Across All Media  0.8

9/28/2012
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TABLE 9.1.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURES

CHARLESTON NAVAL COMPLEX, NORTH CHARLESTON SOUTH CAROLINA

Scenario Timeframe: CURRENT/FUTURE

Receptor Population:  RECREATIONAL USER

Receptor Age:  ADULT

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Surface Water Finfish/Shellfish Site 16 Acenaphthene - - -- - - -- - - Liver 0.00001 - - - - 0.00001

Anthracene - - -- - - -- - - None Reported 0.00001 - - - - 0.00001

Benzo(a)anthracene 4E-07 -- - - -- 4E-07 NA -- - - - - --

Benzo(a)pyrene 2E-06 -- - - -- 2E-06 NA -- - - - - --

Benzo(b)fluoranthene 3E-07 -- - - -- 3E-07 NA -- - - - - --

Benzo(g,h,i)perylene - - -- - - -- - - CNS 0.00002 - - - - 0.00002

Benzo(k)fluoranthene 7E-09 -- - - -- 7E-09 NA -- - - - - --

Chrysene 3E-09 -- - - -- 3E-09 NA -- - - - - --

Fluoranthene - - -- - - -- - - Blood, Kidney, Liver 0.001 - - - - 0.001

Fluorene - - -- - - -- - - Blood 0.0000 - - - - 0.00004

Indeno(1,2,3-cd)pyrene 2E-08 -- - - -- 2E-08 NA -- - - - - --

Phenanthrene - - -- - - -- - - Kidney 0.0004 - - - - 0.0004

Pyrene - - -- - - -- - - Kidney 0.001 - - - - 0.001

4,4'-DDD 9E-11 -- - - -- 9E-11 NA -- - - - - --

Aroclor-1260 1E-07 -- - - -- 1E-07 NA -- - - - - --

Aluminum - - -- - - -- - - Body Weight 0.1 - - - - 0.1

Arsenic 7E-06 -- - - -- 7E-06 Skin, CVS 0.13 - - - - 0.13

Barium - - -- - - -- - - CVS 0.001 - - - - 0.001

Chromium - - -- - - -- - - Respiratory 0.03 - - - - 0.03

Cobalt - - -- - - -- - - CVS, Immune, CNS 0.1 - - - - 0.1

Copper - - -- - - -- - - GS 0.1 - - - - 0.1

Iron - - -- - - -- - - GS 0.1 - - - - 0.1

Lead - - -- - - -- - - NA -- - - - - --

Manganese (Soil) - - -- - - -- - - CNS 0.02 - - - - 0.02

Nickel - - -- - - -- - - Body Weight 0.01 - - - - 0.01

Selenium - - -- - - -- - - Hair Loss, CNS, Skin 0.0004 - - - - 0.0004

Vanadium - - -- - - -- - - Hair Loss 0.04 - - - - 0.04

Zinc - - -- - - -- - - Blood 0.1 - - - - 0.1

Chemical Total 1E-05 -- - - -- 1E-05 1 - - - - 1

Exposure Point Total 1E-05 1

Exposure Medium Total 1E-05 1

Medium Total 1E-05 1

Receptor Total Receptor Risk Total  1E-05 Receptor HI Total  1

 Total Blood HI  0.1

Total Body Weight HI  0.1
Total CNS HI  0.1
Total CVS HI  0.2

9/28/2012
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TABLE 9.1.CTE

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURES

CHARLESTON NAVAL COMPLEX, NORTH CHARLESTON SOUTH CAROLINA

Scenario Timeframe: CURRENT/FUTURE

Receptor Population:  RECREATIONAL USER

Receptor Age:  ADULT

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Total GS HI  0.3
Total Immune HI  0.1
Total Kidney HI  0.002

Total Liver HI  0.001
Total Skin HI  0.13

Total None Reported HI  0.00001
Total Hair Loss HI  0.04

9/28/2012



FOOD CHAIN MODELS 



Shipyard Creek 



FOOD CHAIN HAZARD QUOTIENTS FOR PISCIVOROUS MAMMALS REPRESENTED BY THE MINK
CONSERVATIVE SCENARIO

SHIPYARD CREEK
ZONE J

CHARLESTON NAVAL COMPLEX, NORTH CHARLESTON, SOUTH CAROLINA

Maximum Maximum Estimated Fish
Chemical Sediment Surface Water BSAF(1) or Invertebrate Dose NOAEL LOAEL NOAEL LOAEL

Concentration Concentration Concentration (mg/kg/day) (mg/kg/day) (mg/kg/day) HQ HQ
(mg/kg) (mg/L) (mg/kg)

Semivolatile Organics
2-Methylnaphthalane 0.030 0.000 1.000 1.38E-02
Acenaphthene 0.044 0.000 0.290 5.86E-03 0.001 65.6 356 1.88E-05 3.47E-06
Acenaphthylene 5.60E-02 0.00E+00 0.290 7.46E-03 1.57E-03 65.6 356 2.40E-05 4.41E-06
Anthracene 1.10E-01 0.00E+00 0.290 1.47E-02 3.09E-03 65.6 356 4.71E-05 8.67E-06
Benzo(a)anthracene 5.80E-01 0.00E+00 0.290 7.73E-02 1.63E-02 0.615 38.4 2.65E-02 4.24E-04
Benzo(a)pyrene 5.60E-01 0.00E+00 0.290 7.46E-02 1.57E-02 0.615 38.4 2.56E-02 4.09E-04
Benzo(b)fluoranthene 1.50E+00 0.00E+00 0.290 2.00E-01 4.21E-02 0.615 38.4 6.84E-02 1.10E-03
Benzo(g,h,i)perylene 3.30E-01 0.00E+00 0.290 4.40E-02 9.26E-03 0.615 38.4 1.51E-02 2.41E-04
Benzo(k)fluoranthene 4.00E-01 0.00E+00 0.290 1.33E-02 6.30E-03 0.615 38.4 1.02E-02 1.64E-04
Bis(2-ethylhexyl)phthalate 7.50E-01 0.00E+00 1.000 8.61E-02 1.93E-02 18.3 183 1.06E-03 1.06E-04
Chrysene 5.60E-01 0.00E+00 0.290 1.87E-02 8.82E-03 0.615 38.4 1.43E-02 2.30E-04
Dibenzo(a,h)anthracene 0.00E+00 0.00E+00 0.290 0.00E+00 0.00E+00 0.615 38.4 0.00E+00 0.00E+00
Fluoranthene 8.60E-01 0.00E+00 0.290 2.86E-02 1.35E-02 65.6 356 2.06E-04 3.80E-05
Fluorene 3.30E-02 0.00E+00 0.290 1.10E-03 5.19E-04 65.6 356 7.92E-06 1.46E-06
Indeno(1,2,3-cd)pyrene 3.20E-01 0.00E+00 0.290 1.07E-02 5.04E-03 0.615 38.4 8.19E-03 1.31E-04
Naphthalene 7.50E-03 0.00E+00 0.290 2.50E-04 1.18E-04 7.1 14.2 1.66E-05 8.31E-06
Phenanthrene 2.80E-01 0.00E+00 0.290 9.33E-03 4.41E-03 65.6 356 6.72E-05 1.24E-05
Pyrene 1.20E+00 0.00E+00 0.290 4.00E-02 1.89E-02 0.615 38.4 3.07E-02 4.92E-04
Pesticides and PCBs
4,4'-DDE 2.50E-02 0.00E+00 7.7 2.21E-02 3.02E-03 0.147 5.56 2.05E-02 5.43E-04
Dieldrin 9.10E-03 0.00E+00 1.8 1.88E-03 3.38E-04 0.015 1.27 2.25E-02 2.66E-04
Aroclor-1260 2.10E-01 0.00E+00 1.850 4.46E-02 7.94E-03 0.14 0.69 5.67E-02 1.15E-02

Aluminum 3.29E+04 0.00E+00 1.000 8.23E+03 1.40E+03 #N/A #N/A #N/A #N/A
Arsenic 1.98E+01 0.00E+00 0.690 3.42E+00 6.51E-01 1.04 4.55 6.26E-01 1.43E-01
Barium 8.66E+01 0.00E+00 1.000 2.17E+01 3.68E+00 #N/A #N/A

Chromium 3.36E+02 0.00E+00 0.468 3.93E+01 8.76E+00 2.4 58.17 3.65E+00 1.51E-01

Cobalt 7.40E+00 0.00E+00 1.000 1.85E+00 3.14E-01 #N/A #N/A
Copper 1.33E+02 0.00E+00 5.250 1.75E+02 2.31E+01 5.6 82.7 4.12E+00 2.79E-01
Iron 3.39E+04 0.00E+00 1.000 8.48E+03 1.44E+03
Lead 1.42E+02 0.00E+00 0.607 2.15E+01 4.31E+00 4.7 186.4 9.17E-01 2.31E-02
Manganese 2.01E+02 0.00E+00 1.000 5.03E+01 8.53E+00
Mercury 4.50E-01 0.00E+00 2.868 3.23E-01 4.50E-02 0.032 0.16 1.41E+00 2.81E-01
Nickel 3.28E+01 0.00E+00 2.320 1.90E+01 2.73E+00 1.7 14.77 1.60E+00 1.85E-01
Selenium 8.90E-01 0.00E+00 1.000 2.23E-01 3.78E-02 0.143 0.661 2.64E-01 5.72E-02
Thallium 4.20E-01 0.00E+00 1.000 1.05E-01 1.78E-02
Vanadium 6.22E+01 0.00E+00 1.000 1.56E+01 2.64E+00
Zinc 4.94E+02 0.00E+00 7.527 9.30E+02 1.20E+02 75.4 297.6 1.60E+00 4.04E-01
Notes:
Cells are shaded if the hazard quotient (HQ) is greater than 1.0
Dose=[(If×Cf)+(Is×Cs)+(Iw×Cw)]/BW
Body Weight = (BW) 0.550 kg Cf = Contaminant concentration in fish or invertebrates
Food Ingestion Rate = (If) 0.0678 kg/day
Water Ingestion Rate = (Iw) 0.000 L/day Cw = Contaminant concentration in water
Sediment Ingestion Rate = (Is) 0.0064 kg/day
Average TOC = 6.53 % Lipids (fish) = 3.0

were not available for inorganics, and thus, BSAFs for inorganics represent sediment to invertebrate biotransfer factors (see text).

%

Inorganics

Cs = Contaminant concentration in sediment

(1) BSAF = Biota-sediment-accumulation factor. BSAFs for organic chemicals represent sediment to fish biotransfer factors. Sediment to fish BSAFs



FOOD CHAIN HAZARD QUOTIENTS FOR PISCIVOROUS MAMMALS REPRESENTED BY THE MINK
AVERAGE SCENARIO

SHIPYARD CREEK
ZONE J

CHARLESTON NAVAL COMPLEX, NORTH CHARLESTON, SOUTH CAROLINA

Average Average Estimated Fish
Chemical Sediment Surface Water BSAF(1) or Invertebrate Dose NOAEL LOAEL NOAEL LOAEL

Concentration Concentration Concentration (mg/kg/day) (mg/kg/day) (mg/kg/day) HQ HQ
(mg/kg) (mg/L) (mg/kg)

Semivolatile Organics
1.000

Acenaphthene 2.20E-02 0.00E+00 0.290 7.33E-04 1.11E-04 65.6 356 1.69E-06 3.11E-07
Acenaphthylene 3.30E-02 0.00E+00 0.290 1.10E-03 1.66E-04 65.6 356 2.53E-06 4.66E-07
Anthracene 7.90E-02 0.00E+00 0.290 2.63E-03 3.97E-04 65.6 356 6.06E-06 1.12E-06
Benzo(a)anthracene 4.43E-01 0.00E+00 0.290 1.48E-02 2.23E-03 0.615 38.4 3.62E-03 5.80E-05
Benzo(a)pyrene 3.82E-01 0.00E+00 0.290 1.27E-02 1.92E-03 0.615 38.4 3.12E-03 5.00E-05
Benzo(b)fluoranthene 9.70E-01 0.00E+00 0.290 3.23E-02 4.88E-03 0.615 38.4 7.93E-03 1.27E-04
Benzo(g,h,i)perylene 2.10E-01 0.00E+00 0.290 6.99E-03 1.06E-03 0.615 38.4 1.72E-03 2.75E-05
Benzo(k)fluoranthene 2.33E-01 0.00E+00 0.290 7.76E-03 1.17E-03 0.615 38.4 1.91E-03 3.05E-05
Bis(2-ethylhexyl)phthalate 6.40E-01 1.000 7.35E-02
Chrysene 3.70E-01 0.00E+00 0.290 1.23E-02 1.86E-03 0.615 38.4 3.03E-03 4.84E-05
Dibenzo(a,h)anthracene 0.00E+00 0.00E+00 0.290 0.00E+00 0.00E+00 0.615 38.4 0.00E+00 0.00E+00
Fluoranthene 6.83E-01 0.00E+00 0.290 2.27E-02 3.43E-03 65.6 356 5.24E-05 9.65E-06
Fluorene 2.10E-02 0.00E+00 0.290 6.99E-04 1.06E-04 65.6 356 1.61E-06 2.97E-07
Indeno(1,2,3-cd)pyrene 2.00E-01 0.00E+00 0.290 6.66E-03 1.01E-03 0.615 38.4 1.64E-03 2.62E-05
Napthalene 7.30E-03 0.290 2.43E-04
Phenanthrene 1.63E-01 0.00E+00 0.290 5.43E-03 8.20E-04 65.6 356 1.25E-05 2.30E-06
Pyrene 9.40E-01 0.290 3.13E-02
Pesticides and PCBs
4,4'-DDE 1.45E-02 0.00E+00 7.7 1.28E-02 5.66E-04 0.147 5.56 3.85E-03 1.02E-04
Dieldrin 3.00E-03 0.00E+00 1.8 6.20E-04 3.59E-05 0.015 1.27 2.39E-03 2.83E-05
Aroclor-1260 1.87E-01 0.00E+00 1.850 3.97E-02 2.28E-03 0.14 0.69 1.63E-02 3.30E-03

Aluminum 2.37E+04 1.000 5.92E+03
Arsenic 1.29E+01 0.00E+00 0.690 2.22E+00 1.36E-01 1.04 4.55 1.31E-01 2.99E-02
Barium 6.05E+01 1.000 1.51E+01

Chromium 2.15E+02 0.00E+00 0.468 2.51E+01 1.80E+00 2.4 58.17 7.50E-01 3.09E-02

Cobalt 4.80E+00 1.000 1.20E+00
Copper 8.94E+01 0.00E+00 5.250 1.17E+02 5.02E+00 5.6 82.7 8.97E-01 6.07E-02
Iron 2.31E+04 1.000 5.78E+03
Lead 8.65E+01 0.00E+00 0.071 1.54E+00 3.81E-01 4.7 186.4 8.11E-02 2.04E-03
Manganese 1.57E+02 1.000 3.93E+01
Mercury 3.53E-01 0.00E+00 2.868 2.53E-01 1.14E-02 0.032 0.16 3.57E-01 7.14E-02
Nickel 2.25E+01 0.00E+00 2.320 1.30E+01 6.04E-01 1.7 14.77 3.55E-01 4.09E-02
Selenium 7.60E-01 0.00E+00 1.000 1.90E-01 1.04E-02 0.143 0.661 7.27E-02 1.57E-02
Thallium 3.00E-01 1.000 7.50E-02
Vanadium 4.38E+01 1.000 1.10E+01
Zinc 2.83E+02 0.00E+00 7.527 5.32E+02 2.23E+01 75.4 297.6 2.96E-01 7.49E-02
Notes:
Cells are shaded if the hazard quotient (HQ) is greater than 1.0
Dose=[(If×Cf)+(Is×Cs)+(Iw×Cw)]/BW
Body Weight = (BW) 0.568 kg Cf = Contaminant concentration in fish
Food Ingestion Rate = (If) 0.0227 kg/day
Water Ingestion Rate = (Iw) 0.000 L/day Cw = Contaminant concentration in water
Sediment Ingestion Rate = (Is) 0.0021 kg/day
Average TOC = 6.53 % Lipids (fish) = 3.0
(1) BSAF = Biota-sediment-accumulation factor. BSAFs for organic chemicals represent sediment to fish biotransfer factors. Sediment to fish BSAFs

were not available for inorganics, and thus, BSAFs for inorganics represent sediment to invertebrate biotransfer factors (see text).

Cs = Contaminant concentration in sediment

%

Inorganics



Noisette Creek 





FOOD CHAIN HAZARD QUOTIENTS FOR PISCIVOROUS MAMMALS REPRESENTED BY THE MINK
CONSERVATIVE SCENARIO

NOISETTE CREEK
ZONE J

CHARLESTON NAVAL COMPLEX, NORTH CHARLESTON, SOUTH CAROLINA

Maximum Maximum Estimated Fish
Chemical Sediment Surface Water BSAF(1) or Invertebrate Dose NOAEL LOAEL NOAEL LOAEL

Concentration Concentration Concentration (mg/kg/day) (mg/kg/day) (mg/kg/day) HQ HQ
(mg/kg) (mg/L) (mg/kg)

Semivolatile Organics
2-Methylnaphthalene 0.016 0.000 1.000 3.81E-03
Acenaphthene 0.018 0.000 0.290 1.24E-03 0.000 65.6 356 5.53E-06 1.02E-06
Acenaphthylene 3.40E-02 0.00E+00 0.290 2.35E-03 6.85E-04 65.6 356 1.04E-05 1.92E-06
Anthracene 1.70E-01 0.00E+00 0.290 1.17E-02 3.43E-03 65.6 356 5.22E-05 9.62E-06
Benzo(a)anthracene 8.10E-01 0.00E+00 0.290 5.59E-02 1.63E-02 0.615 38.4 2.65E-02 4.25E-04
Benzo(a)pyrene 5.40E-01 0.00E+00 0.290 3.73E-02 1.09E-02 0.615 38.4 1.77E-02 2.83E-04
Benzo(b)fluoranthene 1.20E+00 0.00E+00 0.290 8.29E-02 2.42E-02 0.615 38.4 3.93E-02 6.30E-04
Benzo(g,h,i)perylene 2.50E-01 0.00E+00 0.290 1.73E-02 5.04E-03 0.615 38.4 8.19E-03 1.31E-04
Benzo(k)fluoranthene 3.80E-01 0.00E+00 0.290 2.62E-02 7.66E-03 0.615 38.4 1.24E-02 1.99E-04
Bis(2-Ethylhexyl)pthalate 2.40E-01 0.00E+00 1.000 5.71E-02
Chrysene 6.90E-01 0.00E+00 0.290 4.76E-02 1.39E-02 0.615 38.4 2.26E-02 3.62E-04
Dibenzo(a,h)anthracene 7.60E-02 0.00E+00 0.290 5.25E-03 1.53E-03 0.615 38.4 2.49E-03 3.99E-05
Fluoranthene 1.50E+00 0.00E+00 0.290 1.04E-01 3.02E-02 65.6 356 4.61E-04 8.49E-05
Fluorene 3.00E-02 0.00E+00 0.290 2.07E-03 6.04E-04 65.6 356 9.21E-06 1.70E-06
Indeno(1,2,3-cd)pyrene 2.60E-01 0.00E+00 0.290 1.80E-02 5.24E-03 0.615 38.4 8.52E-03 1.36E-04
Phenanthrene 3.70E-01 0.00E+00 0.290 2.55E-02 7.45E-03 65.6 356 1.14E-04 2.09E-05
Pyrene 1.20E+00 0.00E+00 0.290 8.29E-02
Pesticides
4,4'-DDD 6.00E-03 0.00E+00 0.28 4.00E-04 1.19E-04 0.147 5.56 8.10E-04 2.14E-05
4,4'-DDE 3.60E-03 0.00E+00 7.7 6.60E-03 8.55E-04 0.147 5.56 5.82E-03 1.54E-04
Total DDT 6.40E-03 0.00E+00 7.7 1.17E-02 1.52E-03 0.147 5.56 1.03E-02 2.74E-04

Aluminum 1.40E+04 0.00E+00 1.000 3.50E+03
Arsenic 9.20E+00 0.00E+00 0.690 1.59E+00 3.03E-01 1.04 4.55 2.91E-01 6.65E-02
Barium 2.21E+01 0.00E+00 1.000 5.53E+00 9.38E-01
Cadmium 0.00E+00 0.00E+00 7.990 0.00E+00 0.00E+00 0.77 6.9 0.00E+00 0.00E+00
Chromium 2.70E+01 0.00E+00 0.468 3.16E+00 7.04E-01 2.4 58.17 2.93E-01 1.21E-02
Cobalt 4.10E+00 0.00E+00 1.000 1.03E+00
Copper 4.28E+01 0.00E+00 5.250 5.62E+01 7.42E+00 5.6 82.7 1.33E+00 8.98E-02
Iron 1.19E+04 0.00E+00 1.000 2.98E+03
Lead 2.89E+01 0.00E+00 0.607 4.39E+00 8.77E-01 4.7 186.4 1.87E-01 4.70E-03
Manganese 7.85E+01 0.00E+00 1.000 1.96E+01 3.33E+00
Mercury 1.10E+00 0.00E+00 2.868 7.89E-01 1.10E-01 0.032 0.16 3.44E+00 6.88E-01
Nickel 8.30E+00 0.00E+00 2.320 4.81E+00 6.90E-01 1.7 14.77 4.06E-01 4.67E-02
Selenium 3.20E-01 0.00E+00 1.000 8.00E-02 1.36E-02 0.143 0.661 9.50E-02 2.06E-02
Thallium 1.90E-01 0.00E+00 1.000 4.75E-02
Vanadium 2.18E+01 0.00E+00 1.000 5.45E+00
Zinc 1.58E+02 0.00E+00 7.527 2.97E+02 3.85E+01 75.4 297.6 5.10E-01 1.29E-01
Notes:
Cells are shaded if the hazard quotient (HQ) is greater than 1.0
Dose=[(If×Cf)+(Is×Cs)+(Iw×Cw)]/BW
Body Weight = (BW) 0.550 kg Cf = Contaminant concentration in fish or invertebrates
Food Ingestion Rate = (If) 0.0678 kg/day
Water Ingestion Rate = (Iw) 0.000 L/day Cw = Contaminant concentration in water
Sediment Ingestion Rate = (Is) 0.0064 kg/day
Average TOC = 3.15 % Lipids (fish) = 3.0 %

Inorganics

Cs = Contaminant concentration in sediment

(1) BSAF = Biota-sediment-accumulation factor. BSAFs for organic chemicals represent sediment to fish biotransfer factors. Sediment to fish BSAFs



were not available for inorganics, and thus, BSAFs for inorganics represent sediment to invertebrate biotransfer factors (see text).



FOOD CHAIN HAZARD QUOTIENTS FOR PISCIVOROUS MAMMALS REPRESENTED BY THE MINK
AVERAGE SCENARIO

NOISETTE CREEK
ZONE J

CHARLESTON NAVAL COMPLEX, NORTH CHARLESTON, SOUTH CAROLINA

Average Average Estimated Fish
Chemical Sediment Surface Water BSAF(1) or Invertebrate Dose NOAEL LOAEL NOAEL LOAEL

Concentration Concentration Concentration (mg/kg/day) (mg/kg/day) (mg/kg/day) HQ HQ
(mg/kg) (mg/L) (mg/kg)

Semivolatile Organics

Acenaphthene 9.50E-03 0.00E+00 0.290 6.56E-04 6.13E-05 65.6 356 9.35E-07 1.72E-07
Acenaphthylene 2.72E-01 0.00E+00 0.290 1.88E-02 1.76E-03 65.6 356 2.68E-05 4.93E-06
Anthracene 9.53E-02 0.00E+00 0.290 6.58E-03 6.15E-04 65.6 356 9.38E-06 1.73E-06
Benzo(a)anthracene 6.50E-01 0.00E+00 0.290 4.49E-02 4.20E-03 0.615 38.4 6.82E-03 1.09E-04
Benzo(a)pyrene 4.55E-01 0.00E+00 0.290 3.14E-02 2.94E-03 0.615 38.4 4.78E-03 7.65E-05
Benzo(b)fluoranthene 1.05E+00 0.00E+00 0.290 7.25E-02 6.78E-03 0.615 38.4 1.10E-02 1.77E-04
Benzo(g,h,i)perylene 1.98E-01 0.00E+00 0.290 1.37E-02 1.28E-03 0.615 38.4 2.08E-03 3.33E-05
Benzo(k)fluoranthene 2.73E-01 0.00E+00 0.290 1.89E-02 1.76E-03 0.615 38.4 2.87E-03 4.59E-05
Bis(2-Ethylhexyl)pthalate 8.72E-02 1.000 2.08E-02
Chrysene 5.27E-01 0.00E+00 0.290 3.64E-02 3.40E-03 0.615 38.4 5.53E-03 8.86E-05
Dibenzo(a,h)anthracene 3.36E-02 0.00E+00 0.290 2.32E-03 2.17E-04 0.615 38.4 3.53E-04 5.65E-06
Fluoranthene 1.02E+00 0.00E+00 0.290 7.04E-02 6.59E-03 65.6 356 1.00E-04 1.85E-05
Fluorene 1.42E-02 0.00E+00 0.290 9.80E-04 9.17E-05 65.6 356 1.40E-06 2.58E-07
Indeno(1,2,3-cd)pyrene 2.15E-01 0.00E+00 0.290 1.48E-02 1.39E-03 0.615 38.4 2.26E-03 3.62E-05
Phenanthrene 2.03E-01 0.00E+00 0.290 1.40E-02 1.31E-03 65.6 356 2.00E-05 3.68E-06
Pyrene 1.02E+00 0.290 7.04E-02

4,4'-DDD 4.17E-03 0.00E+00 0.280 2.78E-04 2.65E-05 0.147 5.56 1.80E-04 4.77E-06
4,4'-DDE 1.40E-03 0.00E+00 7.7 2.57E-03 1.08E-04 0.147 5.56 7.33E-04 1.94E-05
Total DDT 0.00E+00 0.00E+00 7.7 0.00E+00 0.00E+00 0.147 5.56 0.00E+00 0.00E+00

Aluminum 9.37E+03 1.000 2.34E+03
Arsenic 6.40E+00 0.00E+00 0.690 1.10E+00 6.78E-02 1.04 4.55 6.52E-02 1.49E-02
Barium 1.59E+01 1.000 3.98E+00
Cadmium 0.00E+00 0.00E+00 7.990 0.00E+00 0.00E+00 0.77 6.9 0.00E+00 0.00E+00
Chromium 9.01E+00 0.00E+00 0.468 1.05E+00 7.54E-02 2.4 58.17 3.14E-02 1.30E-03
Cobalt 2.15E+00 1.000 5.38E-01
Copper 2.33E+01 0.00E+00 5.250 3.06E+01 1.31E+00 5.6 82.7 2.34E-01 1.58E-02
Iron 8.66E+03 1.000 2.17E+03
Lead 1.78E+01 0.00E+00 0.071 3.16E-01 7.84E-02 4.7 186.4 1.67E-02 4.21E-04
Manganese 6.19E+01 1.000 1.55E+01
Mercury 2.40E-01 0.00E+00 2.868 1.72E-01 7.76E-03 0.032 0.16 2.43E-01 4.85E-02
Nickel 5.40E+00 0.00E+00 2.320 3.13E+00 1.45E-01 1.7 14.77 8.54E-02 9.83E-03
Selenium 2.05E-01 0.00E+00 1.000 5.13E-02 2.81E-03 0.143 0.661 1.96E-02 4.25E-03
Thallium 1.25E-01 1.000 3.13E-02
Vanadium 1.53E+01 1.000 3.83E+00
Zinc 7.56E+01 0.00E+00 7.527 1.42E+02 5.96E+00 75.4 297.6 7.91E-02 2.00E-02
Notes:
Cells are shaded if the hazard quotient (HQ) is greater than 1.0
Dose=[(If×Cf)+(Is×Cs)+(Iw×Cw)]/BW
Body Weight = (BW) 0.568 kg Cf = Contaminant concentration in fish
Food Ingestion Rate = (If) 0.0227 kg/day
Water Ingestion Rate = (Iw) 0.000 L/day Cw = Contaminant concentration in water
Sediment Ingestion Rate = (Is) 0.0021 kg/day
Average TOC = 3.15 % Lipids (fish) = 3.0
(1) BSAF = Biota-sediment-accumulation factor. BSAFs for organic chemicals represent sediment to fish biotransfer factors. Sediment to fish BSAFs

Cs = Contaminant concentration in sediment

%

Inorganics



were not available for inorganics, and thus, BSAFs for inorganics represent sediment to invertebrate biotransfer factors (see text).



Cooper River 





FOOD CHAIN HAZARD QUOTIENTS FOR PISCIVOROUS MAMMALS REPRESENTED BY THE MINK
CONSERVATIVE SCENARIO

COOPER RIVER
ZONE J

CHARLESTON NAVAL COMPLEX, NORTH CHARLESTON, SOUTH CAROLINA

Maximum Maximum Estimated Fish
Chemical Sediment Surface Water BSAF(1) or Invertebrate Dose NOAEL LOAEL NOAEL LOAEL

Concentration Concentration Concentration (mg/kg/day) (mg/kg/day) (mg/kg/day) HQ HQ
(mg/kg) (mg/L) (mg/kg)

Semivolatile Organics
2-Methylnaphthalene 0.0052 0.000 1.000 1.07E-03
Acenaphthene 1.4 0.000 0.290 8.37E-02 0.027 65.6 356 4.06E-04 7.47E-05
Acenaphthylene 0.072 0.00E+00 0.290 4.30E-03 1.37E-03 65.6 356 2.09E-05 3.84E-06
Anthracene 2.4 0.00E+00 0.290 1.43E-01 4.56E-02 65.6 356 6.95E-04 1.28E-04
Benzo(a)anthracene 5.8 0.00E+00 0.290 3.47E-01 1.10E-01 0.615 38.4 1.79E-01 2.87E-03
Benzo(a)pyrene 2.5 0.00E+00 0.290 1.49E-01 4.75E-02 0.615 38.4 7.72E-02 1.24E-03
Benzo(b)fluoranthene 5.4 0.00E+00 0.290 3.23E-01 1.03E-01 0.615 38.4 1.67E-01 2.67E-03
Benzo(g,h,i)perylene 0.78 0.00E+00 0.290 4.66E-02 1.48E-02 0.615 38.4 2.41E-02 3.86E-04
Benzo(k)fluoranthene 1.2 0.00E+00 0.290 7.17E-02 2.28E-02 0.615 38.4 3.71E-02 5.94E-04
Chrysene 5.1 0.00E+00 0.290 3.05E-01 9.69E-02 0.615 38.4 1.58E-01 2.52E-03
Dibenzo(a,h)anthracene 0.068 0.00E+00 0.290 4.06E-03 1.29E-03 0.615 38.4 2.10E-03 3.36E-05
Fluoranthene 41 0.00E+00 0.290 2.45E+00 7.79E-01 65.6 356 1.19E-02 2.19E-03
Fluorene 2.2 0.00E+00 0.290 1.31E-01 4.18E-02 65.6 356 6.37E-04 1.17E-04
Naphthalene 0.0027 0.290 1.61E-04
Indeno(1,2,3-cd)pyrene 0.28 0.00E+00 0.290 1.67E-02 5.32E-03 0.615 38.4 8.65E-03 1.39E-04
Phenanthrene 18 0.00E+00 0.290 1.08E+00 3.42E-01 65.6 356 5.21E-03 9.61E-04
Pyrene 26 0.290 1.55E+00
Pesticides and PCBs
4,4'-DDD 0.0048 0.00E+00 0.28 2.77E-04 9.00E-05 0.147 5.56 6.12E-04 1.62E-05
Aroclor-1260 9.40E-02 0.00E+00 1.850 3.58E-02 5.51E-03 0.14 0.69 3.94E-02 7.99E-03

Aluminum 4.77E+04 0.00E+00 1.000 1.19E+04
Arsenic 2.05E+01 0.00E+00 0.690 3.54E+00 6.74E-01 1.04 4.55 6.49E-01 1.48E-01
Barium 8.57E+01 0.00E+00 1.000 2.14E+01
Chromium 6.84E+01 0.00E+00 0.468 8.00E+00 1.78E+00 2.4 58.17 7.43E-01 3.06E-02
Cobalt 9.20E+00 0.00E+00 1.000 2.30E+00
Copper 3.86E+02 0.00E+00 5.250 5.07E+02 6.69E+01 5.6 82.7 1.20E+01 8.09E-01
Iron 3.67E+04 0.00E+00 1.000 9.18E+03
Lead 1.47E+02 0.00E+00 0.607 2.23E+01 4.46E+00 4.7 186.4 9.49E-01 2.39E-02
Manganese 4.94E+02 0.00E+00 1.000 1.24E+02
Mercury 1.10E-01 0.00E+00 2.868 7.89E-02 1.10E-02 0.032 0.16 3.44E-01 6.88E-02
Nickel 3.26E+01 0.00E+00 2.320 1.89E+01 2.71E+00 1.7 14.77 1.59E+00 1.83E-01
Selenium 7.70E-01 0.00E+00 1.000 1.93E-01 3.27E-02 0.143 0.661 2.29E-01 4.95E-02
Vanadium 8.01E+01 0.00E+00 1.000 2.00E+01
Zinc 8.26E+02 0.00E+00 7.527 1.55E+03 2.01E+02 75.4 297.6 2.67E+00 6.76E-01
Notes:
Cells are shaded if the hazard quotient (HQ) is greater than 1.0
Dose=[(If×Cf)+(Is×Cs)+(Iw×Cw)]/BW
Body Weight = (BW) 0.550 kg
Food Ingestion Rate = (If) 0.0678 kg/day
Water Ingestion Rate = (Iw) 0.000 L/day Cw = Contaminant concentration in water
Sediment Ingestion Rate = (Is) 0.0064 kg/day
Average TOC = 3.64 % Lipids (fish) = 3.0

were not available for inorganics, and thus, BSAFs for inorganics represent sediment to invertebrate biotransfer factors (see text).

%

Inorganics

Cs = Contaminant concentration in sediment

(1) BSAF = Biota-sediment-accumulation factor. BSAFs for organic chemicals represent sediment to fish biotransfer factors. Sediment to fish BSAFs



FOOD CHAIN HAZARD QUOTIENTS FOR PISCIVOROUS MAMMALS REPRESENTED BY THE MINK
AVERAGE SCENARIO

COOPER RIVER
ZONE J

CHARLESTON NAVAL COMPLEX, NORTH CHARLESTON, SOUTH CAROLINA

Average Average Estimated Fish
Chemical Sediment Surface Water BSAF(1) or Invertebrate Dose NOAEL LOAEL NOAEL LOAEL

Concentration Concentration Concentration (mg/kg/day) (mg/kg/day) (mg/kg/day) HQ HQ
(mg/kg) (mg/L) (mg/kg)

Semivolatile Organics

Acenaphthene 4.73E-01 0.00E+00 0.290 2.83E-02 2.88E-03 65.6 356 4.39E-05 8.09E-06
Acenaphthylene 7.20E-02 0.00E+00 0.290 4.30E-03 4.38E-04 65.6 356 6.68E-06 1.23E-06
Anthracene 8.88E-01 0.00E+00 0.290 5.31E-02 5.40E-03 65.6 356 8.24E-05 1.52E-05
Benzo(a)anthracene 2.21E+00 0.00E+00 0.290 1.32E-01 1.34E-02 0.615 38.4 2.19E-02 3.50E-04
Benzo(a)pyrene 8.79E-01 0.00E+00 0.290 5.25E-02 5.35E-03 0.615 38.4 8.70E-03 1.39E-04
Benzo(b)fluoranthene 2.45E+00 0.00E+00 0.290 1.46E-01 1.49E-02 0.615 38.4 2.42E-02 3.88E-04
Benzo(g,h,i)perylene 3.67E-01 0.00E+00 0.290 2.19E-02 2.23E-03 0.615 38.4 3.63E-03 5.82E-05
Benzo(k)fluoranthene 1.50E+00 0.00E+00 0.290 8.96E-02 9.13E-03 0.615 38.4 1.48E-02 2.38E-04
Chrysene 2.05E+00 0.00E+00 0.290 1.22E-01 1.25E-02 0.615 38.4 2.03E-02 3.25E-04
Dibenzo(a,h)anthracene 1.56E-01 0.00E+00 0.290 3.73E-02 2.07E-03 0.615 38.4 3.36E-03 5.38E-05
Fluoranthene 1.40E+01 0.00E+00 0.290 8.34E-01 8.49E-02 65.6 356 1.29E-03 2.39E-04
Fluorene 7.43E-01 0.00E+00 0.290 4.44E-02 4.52E-03 65.6 356 6.89E-05 1.27E-05

Indeno(1,2,3-cd)pyrene 2.62E-01 0.00E+00 0.290 1.57E-02 1.59E-03 0.615 38.4 2.59E-03 4.15E-05
Phenanthrene 6.07E+00 0.00E+00 0.290 3.63E-01 3.69E-02 65.6 356 5.63E-04 1.04E-04
Pyrene 9.63E+00 0.290 5.75E-01
Pesticides and PCBs
4,4'-DDD 2.10E-03 0.00E+00 0.28 1.21E-04 1.26E-05 0.147 5.56 8.58E-05 2.27E-06
Aroclor-1260 4.10E-02 0.00E+00 1.850 1.56E-02 7.76E-04 0.14 0.69 5.54E-03 1.12E-03

Aluminum 3.05E+04 1.000 7.62E+03
Arsenic 1.34E+01 0.00E+00 0.690 2.31E+00 1.42E-01 1.04 4.55 1.36E-01 3.12E-02
Barium 5.83E+01 1.000 1.46E+01
Chromium 5.44E+01 0.00E+00 0.468 6.37E+00 4.56E-01 2.4 58.17 1.90E-01 7.84E-03
Cobalt 9.20E+00 1.000 2.30E+00
Copper 1.93E+02 0.00E+00 5.250 2.53E+02 1.08E+01 5.6 82.7 1.93E+00 1.31E-01
Iron 2.58E+04 1.000 6.45E+03
Lead 6.95E+01 0.00E+00 0.071 1.23E+00 3.06E-01 4.7 186.4 6.52E-02 1.64E-03
Manganese 3.58E+02 1.000 8.94E+01
Mercury 2.70E+00 0.00E+00 2.868 1.94E+00 8.74E-02 0.032 0.16 2.73E+00 5.46E-01
Nickel 2.52E+01 0.00E+00 2.320 1.46E+01 6.77E-01 1.7 14.77 3.98E-01 4.59E-02
Selenium 4.97E-01 0.00E+00 1.000 1.24E-01 6.80E-03 0.143 0.661 4.75E-02 1.03E-02
Vanadium 5.04E+01 1.000 1.26E+01
Zinc 3.55E+02 0.00E+00 7.527 6.69E+02 2.80E+01 75.4 297.6 3.72E-01 9.42E-02
Notes:
Cells are shaded if the hazard quotient (HQ) is greater than 1.0
Dose=[(If×Cf)+(Is×Cs)+(Iw×Cw)]/BW
Body Weight = (BW) 0.568 kg Cf = Contaminant concentration in fish
Food Ingestion Rate = (If) 0.0227 kg/day
Water Ingestion Rate = (Iw) 0.000 L/day Cw = Contaminant concentration in water
Sediment Ingestion Rate = (Is) 0.0021 kg/day
Average TOC = 3.64 % Lipids (fish) = 3.0
(1) BSAF = Biota-sediment-accumulation factor. BSAFs for organic chemicals represent sediment to fish biotransfer factors. Sediment to fish BSAFs

were not available for inorganics, and thus, BSAFs for inorganics represent sediment to invertebrate biotransfer factors (see text).

Cs = Contaminant concentration in sediment

%

Inorganics



LEAD MODELS 



Shipyard Creek 



ZONE J CALCULATIONS OF BLOOD LEAD CONCENTRATIONS - INGESTION OF FISH BY A RECREATIONAL FISHERMAN

CHARLESTON NAVAL COMPLEX, NORTH CHARLESTON, SOUTH CAROLINA

Calculations of Blood Lead Concentrations (PbBs)
U.S. EPA Technical Review Workgroup for Lead, Adult Lead Committee

Version date 05/19/05 EDIT RED CELLS

All/All All/White All/Black All/Mexican Northeast/All Midwest/All South/All West/All

PbF ug/g or ppm 0.62 0.62 0.62 0.62 0.62 0.62 1.54 0.62

Rfetal/maternal -- 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9
BKSF ug/dL per

ug/day
0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4

GSDi -- 2.11 2.09 2.16 2.29 2.0 2.18 2.07 2.11

PbB0 ug/dL 1.53 1.45 1.78 1.7 1.98 1.53 1.39 1.4

IRf g/day 25 25 25 25 25 25 25 25

-- -- -- -- -- -- -- --

-- -- -- -- -- -- -- --

-- -- -- -- -- -- -- --

AFf -- 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12

EFf days/yr 350 350 350 350 350 350 350 350

ATf days/yr 365 365 365 365 365 365 365 365

PbBadult PbB of adult worker, geometric mean ug/dL 2.2 2.2 2.5 2.4 2.7 2.2 3.2 2.1

PbBfetal, 0.95 95th percentile PbB among fetuses of adult workers ug/dL 6.9 6.5 8.0 8.5 7.6 7.3 9.4 6.5

PbBt Target PbB level of concern (e.g., 10 ug/dL) ug/dL 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

P(PbBfetal > PbBt) Probability that fetal PbB > PbBt, assuming lognormal distribution % 1.6% 1.3% 2.6% 3.3% 2.0% 2.0% 4.2% 1.3%
1 Equation 1 does not apportion exposure between soil and dust ingestion (excludes WS, KSD).

When IRS = IRS+D and WS = 1.0, the equations yield the same PbBfetal,0.95.

Averaging time (same for soil and dust)

Exposure frequency

Absorption fraction (from ingested fish)

SHIPYARD CREEK

Baseline PbB

Fish ingestion rate

Units

Region OR Ethnic GSDi and PbBo Data from NHANES III Analysis

Geometric standard deviation PbB

Exposure Variable

Lead concentration in Fish Tissue (wet weight)

Fetal/maternal PbB ratio

Biokinetic Slope Factor

Description of Exposure Variable

Source: U.S. EPA (1996). Recommendations of the Technical Review Workgroup for Lead

for an Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil 11/1/2011





Cooper River 





ZONE J CALCULATIONS OF BLOOD LEAD CONCENTRATIONS - INGESTION OF FISH BY A RECREATIONAL FISHERMAN

CHARLESTON NAVAL COMPLEX, NORTH CHARLESTON, SOUTH CAROLINA

Calculations of Blood Lead Concentrations (PbBs)
U.S. EPA Technical Review Workgroup for Lead, Adult Lead Committee

Version date 05/19/05 EDIT RED CELLS

All/All All/White All/Black All/Mexican Northeast/All Midwest/All South/All West/All

PbF ug/g or ppm 0.62 0.62 0.62 0.62 0.62 0.62 1.23 0.62

Rfetal/maternal -- 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9
BKSF ug/dL per

ug/day
0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4

GSDi -- 2.11 2.09 2.16 2.29 2.0 2.18 2.07 2.11

PbB0 ug/dL 1.53 1.45 1.78 1.7 1.98 1.53 1.39 1.4

IRf g/day 25 25 25 25 25 25 25 25

-- -- -- -- -- -- -- --

-- -- -- -- -- -- -- --

-- -- -- -- -- -- -- --

AFf -- 0.12 0.12 0.12 0.12 0.12 0.12 0.12 0.12

EFf days/yr 350 350 350 350 350 350 350 350

ATf days/yr 365 365 365 365 365 365 365 365

PbBadult PbB of adult worker, geometric mean ug/dL 2.2 2.2 2.5 2.4 2.7 2.2 2.8 2.1

PbBfetal, 0.95 95th percentile PbB among fetuses of adult workers ug/dL 6.9 6.5 8.0 8.5 7.6 7.3 8.4 6.5

PbBt Target PbB level of concern (e.g., 10 ug/dL) ug/dL 10.0 10.0 10.0 10.0 10.0 10.0 10.0 10.0

P(PbBfetal > PbBt) Probability that fetal PbB > PbBt, assuming lognormal distribution % 1.6% 1.3% 2.6% 3.3% 2.0% 2.0% 2.9% 1.3%
1 Equation 1 does not apportion exposure between soil and dust ingestion (excludes WS, KSD).

When IRS = IRS+D and WS = 1.0, the equations yield the same PbBfetal,0.95.

COOPER RIVER

Baseline PbB

Fish ingestion rate

Units

Region OR Ethnic GSDi and PbBo Data from NHANES III Analysis

Exposure Variable

Lead concentration in Fish Tissue (wet weight)

Fetal/maternal PbB ratio

Biokinetic Slope Factor

Description of Exposure Variable

Averaging time (same for soil and dust)

Exposure frequency

Absorption fraction (from ingested fish)

Geometric standard deviation PbB

Source: U.S. EPA (1996). Recommendations of the Technical Review Workgroup for Lead

for an Interim Approach to Assessing Risks Associated with Adult Exposures to Lead in Soil 11/1/2011





SAMPLE CALCULATIONS 



Calculation Worksheet 

CLIENT: IJob Number: 
Charleston Naval Comolex 349 
SUBJECT: 
Calculation of intake risk from fish inaestion for Adult Recreational Users 
BASED ON: 
USEPA,DECEMBER1989 
BY: ~KEO BY: 
A.M. CHRISTIAN ..0.:r.,,,,A--~ 

IDATE: 
JI - ;- J J 

PURPOSE: To estimate intake, carcinogenic and noncarcinogenic risks from fish ingestion from Cooper River. 

Equation: 

Where: 

Risks: 

Assumptions 

Ingestion Intake = Clish X IR X Fl X EF X ED 
BWXAT 

Cfish = Chemcial concentration in fish (mg/kg) 
IR = Ingestion Rate of fish/shellfish (kg/meal) 
Fl = Fraction Ingested from source 

EF = Exposure Frequency (meals/year) 
ED= Exposure Duration (years) 

BW = Body Weight (kg) 
AT·C =Averaging Time (Cancer) (days) 
AT-N =Averaging Time (Non-Cancer) (days) 
CSF0= oral carcinogenic slope factor ((mg/kg/dayr1

) 

RfDO= oral noncarcinogenic reference dose (mg/kg/day) · 

ILCR (Carcinogens) = Intake (mg/kg/day) X CSFo (mg/kg/dayr1 

HQ (Noncarcinogens) = Intake (mg/kg/day) I RFDo (mg/kg/day) 

Cfish = 
IR= 
Fl= 

EF= 
ED= 
BW= 

AT·C= 
AT·N= 
CSF0= 
RfDO= 

3.5 mg/kg Chemical: Arsenic, Central Tendancy Exposure Scenario 
0.008 kg/mean 

0.1 
350 means/year 

9 years 
70 kg 

25550 days 
3285 days 

1.5 (mg/kg/day)-1 
3.00E-04 (mg/kg/day) 

Example of Carcinogenic Calculation 

Ingestion Intake= 3.5 mg/kg X 0.008 kg/meal X 0.1 X 350 meals/year X 9 years 
70kg X 25550 days 

4.9E·06 mg/kg/day 

ILCR = 4.9E·06 mg/kg/day X 1.5 (mg/kg/day)"1 

ILCR= 7.4E-o& 

Example of Noncarcinogenic Calculation 

Ingestion Intake 3.5 mg/kg X 0.008 kg/meal X 0.1 X 350 meals/year X 9 years 
70kg X 3285 days 

3.8E-05 mg/kg/day 

HQ = 3.8E-05 (mg/kg/day) 
3.0E-04 (mg/kg/day) 

HO= 0.1 



APPENDIX Q

ECOLOGICAL RISK ASSESSMENT – SUPPORTING DATA

Q.1 FOOD CHAIN MODELING

Q.2 NOISETTE CREEK: FIGURE SHOWING AREA OF CREEK
AND MARSH DOWNSTREAM OF SAMPLE NOIM0001203

Q.3 SHIPYARD CREEK SUPPORTING DATA

Q.4 COOPER RIVER: CHEMICAL CONCENTRATIONS IN
SEDIMENT SAMPLES COLLECTED IN SUPPORT OF
DREDGING ACTIVITIES





APPENDIX Q.1

FOOD CHAIN MODELING





 Q-1 

FOOD CHAIN MODELING METHODOLOGY 

 

The objective of the food chain modeling was to evaluate potential risks to representative 

receptors from screening-level sediment COPCs that are known to bioaccumulate or biomagnify.  

USEPA Region 4 considers chemicals in this category to consist of those so designated in 

Bioaccumulation Testing and Interpretation for the Purpose of Sediment Quality Assessment, 

Status and Needs (USEPA, 2000), with the exception of PAHs.  USEPA Region 4 does not 

consider PAHs to significantly bioaccumulate unless they are present at percent levels in soil or 

sediment.   

 

Screening-level COPCs in Noisette Creek sediment are shown in Tables 7-2 and 7-6 of the 

ecological risk assessment; those that are known to bioaccumulate or biomagnify consist of 4,4'-

DDD, 4,4'-DDE, total DDT, copper, mercury, selenium, and zinc.  Screening-level COPCs in 

Shipyard Creek sediment are shown in Tables 7-3 and 7-9 of the ecological risk assessment; 

those that are known to bioaccumulate or biomagnify consist of 4,4'-DDE, Aroclor-1260, dieldrin, 

arsenic, chromium, copper, lead, mercury, nickel, selenium, and zinc.  Screening-level COPCs in 

Cooper River sediment are shown in Tables 7-4 and 7-12 of the ecological risk assessment; 

those that are known to bioaccumulate or biomagnify consist of 4,4'-DDD, Aroclor-1260, arsenic, 

chromium, copper, lead, nickel, selenium, and zinc.  Other COPCs in Noisette Creek, Shipyard 

Creek, and the Cooper River are not known to bioaccumulate or biomagnify and were not 

included in the food chain models.   

 

Risk via the food chain was evaluated using two scenarios.  The first scenario used maximum 

detected COPC concentrations in sediment and conservative assumptions for body weight, food 

consumption, and sediment ingestion.  The second scenario used average COPC concentrations 

in sediment, and less conservative values for body weight, food consumption, and sediment 

ingestion, except where noted.  For brevity, the first scenario will hereafter be referred to as the 

conservative scenario, and the second scenario will be referred to as the average scenario.  For 

each scenario, ingested doses for birds and mammals were calculated using the following 

equation.   



 Q-2 

 PD = [[(Cfood × If) + (Csed × Ised )] × AUF]/BW (Equation 1) 

 

 where: PD = predicted dose from the ingestion of food and the incidental 

ingestion of sediment (mg/kg/day) 

  Cfood = contaminant concentration in food (mg/kg) 

  If = food ingestion rate (kg/day)  

  Csed = contaminant concentration in sediment (mg/kg) 

  Ised = sediment ingestion rate (kg/day) 

 AUF = area use factor (portion of home range that overlaps the site)  

  BW = weight of receptor (kg) 

 

REPRESENTATIVE RECEPTORS AND EXPOSURE FACTORS 
 
The mink (Mustela vison) was used to represent mammals that prey upon fish and invertebrates.  

Birds that prey on fish and invertebrates were represented by the green heron (Butorides 

virescens).  These species typically have a high probability of exposure to sediment contaminants 

based on their diet and habitat preferences.  The mink and green heron are assumed to be 

representative of other species within the same trophic group and represent the groups of 

organisms specified in the assessment endpoints.  Information regarding these representative 

receptors is presented below and in Table Q-1.  Values for body weight and food consumption 

were taken preferentially from the Wildlife Exposure Factors Handbook (USEPA, 1993).  Table 

 Q-2 presents the values for body weight, food consumption, and incidental sediment ingestion 

that were used in the food chain model (Equation 1), and was derived from Table Q-1.  

 

Mink 
The mink is the most abundant and widespread carnivorous mammal in North America.  Mink are 

found in freshwater and brackish coastal marshes, wetlands, swamps, and along the edges of 

rivers, streams, lakes, lakes, and ditches (USEPA, 1993).  They are never found far from water 

(Lowery, 1974).  Mink tend to use brushy or wooded cover adjacent to water where prey is 

abundant.  Mink den in cavities in tree roots, brush piles, rock piles, logjams, or bank burrows of 

other animals, particularly muskrats.  Mink are largely nocturnal but may move or feed during 

crepuscular (twilight) periods or during cloudy daylight conditions (USEPA, 1993).  

 

Mink are carnivorous opportunistic predators, taking whatever prey is abundant.  They feed on 

fish, crustaceans, and amphibians in aquatic habitats.  Mammals are the most important prey in 

nearby terrestrial habitats where mink prey especially on mice, rats, and rabbits, and also birds, 

reptiles, and insects (Lowery, 1974; USEPA, 1993).  
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Mean body weight values for adult wild mink (non-farm raised) were 1.040 kg (male, summer), 

1.233 kg (male, fall), 0.550 kg (female, summer), and 0.586 kg (female, fall) in studies 

summarized in USEPA’s Wildlife Exposure Factors Handbook (1993).  Because female mink are 

especially sensitive to COPCs such as Aroclor, mink body weight and food ingestion values in the 

ecological risk assessment were based on female data.  Therefore, the BW term in Equation 1 

was 0.550 kg in the conservative scenario and 0.568 kg (average female summer and fall) in the 

average scenario (Tables Q-1 and Q-2).   

 

Food ingestion rates for mink ranged from 0.12 to 0.22 g/g body weight/day (USEPA, 1993).  The 

food ingestion in the conservative scenario (0.0678 kg/day; Table Q-2) was derived by multiplying 

the maximum food ingestion rate (0.22 g/g body weight/day) by the maximum body weight (1.233 

kg), then multiplying by 0.25 to convert the ingestion rate from a wet-weight value to a dry-weight 

value, based on a 75-percent moisture content in fish (Sample, et al., 1997).  Food ingestion in 

the average scenario (0.0227 kg/day; Table Q-2) was derived by multiplying the female food 

ingestion rate (0.16 g/g body weight/day) by the average female body weight (0.568 kg), then 

multiplying by 0.25 to convert the ingestion rate from a wet-weight value to a dry-weight value.   

 

The two incidental sediment ingestion rates in Table Q-2 (0.0064 kg/day and 0.0021 kg/day) were 

calculated by multiplying the two food ingestion rates (0.0678 kg/day and 0.0227 kg/day) by 

incidentally ingested sediment (9.4 percent of diet).  The 9.4 percent value is based on the 

incidental soil/sediment ingestion rate of the raccoon (Beyer, et al., 1994), which also forages on 

aquatic organisms, because sediment ingestion data were not available for the mink. 

 

Green Heron 

The green heron is a common bird in wetland thickets throughout the eastern United States.  It is 

typically a bird of swampy thickets where it forages in both fresh and salt water, especially along 

forested margins of ponds, lakes, rivers, streams, marshes, and swamps.  It prefers thick 

vegetation but will feed in the open when food is available.  Small fish are the primary prey, but 

green herons also consume insects and a variety of aquatic invertebrates.  Breeding populations 

in coastal South Carolina are non-migratory (Davis and Kushlan, 1994).  The green heron 

undoubtedly forages in Shipyard Creek and Noisette Creek (and perhaps in the Cooper River, at 

least occasionally), and its small size relative to other wading birds makes it a good 

representative of other bird species that prey on aquatic and benthic organisms (a low body 

weight is usually associated with high food intake per unit body weight).   
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Data for the green heron were not included in USEPA’s Wildlife Exposure Factors Handbook 

(USEPA, 1993).  The mean adult body weight of 34 green herons in Florida was 212 g (Dunning, 

1993).  Minimum and maximum body weights were not provided, but the standard deviation was 

5.92 g (Dunning, 1993).  A value of 0.200 kg was used as the BW term in Equation 1 for the 

conservative scenario (Table Q-2).  This value is the mean minus two standard deviations from 

Dunning’s data.  The BW term in Equation 1 for the average scenario was the mean (0.212 kg) 

from Dunning’s data. 

 

Food ingestion rates for the green heron were not available.  Nagy (2001) provided allometric 

equations for several orders of birds but not for Ciconiiformes (herons).  Dry weight food ingestion 

in the conservative scenario (0.031 kg/day; Table Q-2) was derived using the Nagy (2001) 

equation for “marine birds” based on a 0.224 kg bird.  The 0.224 kg body weight value is the 

mean plus two standard deviations from Dunning’s (1993) green heron data (see previous 

paragraph); this value would approximate the 98th percentile, and thus, represents a conservative 

approach.  Dry weight food ingestion in the average scenario (0.030 kg/day; Table Q-2) was 

derived using the Nagy (2001) equation for marine birds based on a 0.212 kg bird, which is the 

mean body weight value from Dunning’s (1993) green heron data.   

 

Sediment ingestion data for piscivorous birds were not available in the literature.  A sediment 

ingestion rate of 5 percent for piscivorous birds was used in Equation 1.  Unlike shorebirds, 

herons do not probe the sediment.  Green herons and other wading birds typically capture prey 

with a darting stroke, grasping or spearing with the bill (Davis and Kushlan, 1994).  Similarly, 

piscivorous birds such as the belted kingfisher and osprey capture prey primarily from the water 

column rather than by probing on or near the sediment substrate.  Therefore, an assumed value 

of 5 percent for incidental sediment ingestion is probably a very conservative estimate for the 

green heron as well as for other piscivorous birds.  The two sediment ingestion rates in Table Q-2 

(0.0016 kg/day and 0.0015 kg/day) were calculated by multiplying the two food ingestion rates 

(0.031 kg/day and 0.030 kg/day) by 0.05, assuming that incidentally ingested sediment is 5 

percent of the diet.  

 

CHEMICAL CONCENTRATIONS IN FOOD ITEMS 

Chemical concentrations in food items (the “Cfood” term in Equation 1) were calculated using biota 

sediment accumulation factors (BSAFs), which are shown in Table Q-3:  

 

Concentrations of organic COPCs in food items of piscivorous birds and mammals were 

estimated using the following equation (USEPA, 2004):  
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 Cf = BSAF(Cs/foc)fl   (Equation 2) 

 

where:  

 Cf = chemical concentration in food (mg/kg) 

 Cs  = chemical concentration in sediment (mg/kg) 

  BSAF = biota-sediment accumulation factor (ratio of the concentration of a 

chemical in tissue, normalized to lipid, to the concentration of the 

chemical in surface sediment, normalized to organic carbon)  

  foc  =  total organic carbon (TOC) content of sediment expressed as a 

decimal fraction 

  fl  =  organism lipid content expressed as a decimal fraction 

 

 

BSAFs for organic compounds were obtained from The Incidence and Severity of Sediment 

Contamination in Surface Waters of the United States, Volume 1: National Sediment Quality 

Survey (USEPA, 2004).   

 

Total organic carbon (TOC) was measured in all sediment samples collected in April 2008.  The 

average TOC value for each of the three water bodies was used to calculate the dose for 

piscivorous birds and mammals.  The average TOC in Noisette Creek samples was 31,500 

mg/kg, which equates to 3.15 percent, or 0.0315.  Similarly, the average TOC in Shipyard Creek 

samples was 65,300 mg/kg and the average TOC in Cooper River samples was 36,400 mg/kg.  

Thus, the foc term in Equation 2 was 0.0315 for Noisette Creek, 0.0653 for Shipyard Creek, and 

0.0364 for the Cooper River.   

 

A lipid content of 3 percent (0.03) is often used for assessing human health effects from the 

consumption of contaminated fish (USEPA, 2004); this value was divided by 0.25 to convert the 

lipid content from a wet-weight value to a dry-weight value (0.12), based on a 75 percent moisture 

content in fish (Sample et al., 1997).  Thus, 0.12 was used to represent fl in Equation 2 for organic 

compounds. 

 

Sediment-to-fish BSAFs are not available for metals, so sediment-to-aquatic invertebrate BSAFs 

from ORNL (1998) were used to estimate tissue concentrations of metals in food items of 

piscivorous birds and mammals.  The BSAFs for metals are not normalized to lipids or TOC, so 

concentrations of metals in food items were estimated by multiplying each COPC’s sediment 

concentration by its associated BSAF.   
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AREA USE FACTORS 

 

In ecological risk assessments, the home range size of a representative receptor can be used to 

determine the proportion of time that an individual animal is expected to contact contaminated 

environmental media.  Home range is defined as the geographic area encompassed by an 

animal's activities (except migration) over a specified time.  Home range values often are 

expressed in units of area, but for species dependent on riparian or coastal habitats (such as 

mink), home range is often expressed as foraging radius or as shoreline distance (USEPA, 1993).  

The home range of each representative receptor (mink and green heron) was assumed to be 

equal in size to each water body in both the conservative and average initial estimates of 

ingested doses (i.e., AUF in Equation 1 = 1.0).  This assumption is overly conservative for 

piscivorous receptors such as the green heron and mink at relatively small sites, so AUFs were 

incorporated in subsequent iterations of dose calculations.  Home ranges for the mink and green 

heron are discussed below.  

 

Mink 

Home ranges for mink are highly variable, depending on sex, age, time of year, and habitat.  Mink 

in areas with an abundant food source have smaller home ranges than mink in areas where food 

is scarce (USEPA).  Mature males travel extensively, moving from one temporary den to the next 

in an area as large as 5 square miles.  They may take as long as 2 weeks to complete the 

“circuit,” returning to the area where they started (MDC, 2004).  Males forage within as much as 

2.5 miles of stream habitat (NGPC, undated).  Mink home range values were highly variable in a 

literature review of several studies, ranging from 259 to 1,626 hectares (640 to 4,018 acres), and 

home ranges measured in distances along stream or river shoreline habitats were usually in the 

range of 1 to 3 km (0.6 to 1.9 miles) of shoreline (USEPA, 1993).  The smallest reported home 

ranges were 19 acres for a female mink in a heavily vegetated riverine area, and 50 acres for a 

female mink in a sparsely vegetated riverine area; both of these values however, was based on a 

study of only one mink (USEPA, 1993).  Based on USEPA’s (1993) literature review, the mink 

typically forages within approximately 0.6 to 1.9 miles of streamside habitats.  The midpoint of this 

range is 1.25 miles, or 6,600 feet.   

 

Green Heron 
The green heron was not included in the Wildlife Exposure Factors Handbook (USEPA, 1993), 

and home range data for the green heron was not located.  Peters (1983) used data from several 

studies to develop the following formula for the relationship of body size to home range for 

predatory birds:  
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home range (km2) = 8.3 W1.37 where  W  =  body mass (kg) 

 

Using this formula and a body weight of 212 g, the estimated home range for a green heron 

would be 0.99 km2 (245 acres).   

 

ECOLOGICAL EFFECTS EVALUATION 
 

Potential effects to representative piscivorous birds and mammals were evaluated by comparing 

the modeled ingested doses to threshold oral toxicity reference values (TRVs), which are doses 

associated with adverse effects on growth, survival, or reproduction.  Because TRVs for the 

specific representative receptors (mink and green heron) used for ecological risk assessments of 

the Zone J water bodies were not available for most COPCs, toxicity data from laboratory species 

were extrapolated to the representative receptor species.  No observed adverse effect levels 

(NOAELs) and lowest observed adverse effect levels (LOAELs) were used to provide a range of 

risks.  TRVs used for Zone J and their sources are presented in Table Q-4. 

 

The TRVs for DDT and its metabolites 4,4’-DDD and 4,4’-DDE, and for dieldrin, arsenic, 

chromium, copper, lead, nickel, selenium, and zinc shown in Table Q-4 represent the geometric 

means of NOAEL and LOAEL data for growth and reproduction from USEPA’s Eco-SSL 

documents (USEPA, 2005a-c; 2007a-f).  TRVs for Aroclors and mercury are not included in Eco-

SSL documents, so TRVs for these COPCs were obtained from Sample et al. (1996), who 

compiled toxicity data from several sources.   

 

The ratio of the modeled dose to the TRV is called the hazard quotient (HQ).  An HQ less than 

1.0 in the food-chain modeling (in the conservative scenario and using the NOAEL as the TRV) 

indicates that risk to the representative piscivorous receptor is unlikely.  A food chain HQ of 

greater than 1.0 indicates that potential risks to ecological receptors is possible, and the chemical 

is further evaluated.   

 

Calculation spreadsheets for the representative receptors are provided in this appendix.  A step-

by-step example of how food chain HQs were calculated is also provided.    
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TABLE Q-1

DERIVATION OF BODY WEIGHT AND FOOD INTAKE FACTORS FOR REPRESENTATIVE WILDLIFE RECEPTORS
ZONE J

CHARLESTON NAVAL COMPLEX, NORTH CHARLESTON, SOUTH CAROLINA

Species/Factor Age/Sex/Seasona Value
Minkb

Body Weight (g) A M summer 1040 Minimum Value 0.550 kg
A M fall 1233 Maximum Value 1.233 kg
A F summer 550 Overall average 0.852 kg  
A F fall 586 Average female 0.568 kg

Food Ingestion Rate (g/g-day) A M summer 0.13 Conservative scenario: 0.0678 kg/day Maximum ingestion rate (0.22 g/g/day) × maximum body weight (1.233 kg) × 0.25c

A M winter 0.12
A F winter 0.16 Less conservative scenario: 0.0227 kg/day Female ingestion rate (0.16 g/g/day) × average female body weight (0.568 kg) × 0.25c

A M year-round 0.22
Green Herond

Body Weight (g) AB 212 Mean of 34 adults from Florida = 212 g, standard deviation = 5.92 g (Dunning, 1993)
  Conservative scenario: 0.200 kg Mean minus 2 standard deviations (Dunning, 1993)
  Less conservative scenario: 0.212 kg Mean (Dunning, 1993)

Food Ingestion Rate (g/g-day)   Conservative scenario: 0.031 kg/day Using allometric equation from Nagy (2001) for 0.224 kg marine bird
- - (0.224 kg = mean plus 2 standard deviations from Dunning (1993) green heron data)

Less conservative scenario: 0.030 kg/day Using allometric equation from Nagy (2001) for 0.212 kg marine bird
Notes:
a   A=adult, M=male, F=female, B=both sexes
b   Data from Wildlife Exposure Factors Handbook (USEPA, 1993).   

d   Green heron data not available in Wildlife Exposure Factors Handbook (USEPA, 1993).  Values obtained from other sources as shown.

Derivation of Factors Used in Food Chain Modeling

c   Food ingestion was multiplied by 0.25 (based on 75 percent moisture content in fish) to convert to dry weight ingestion rate. 



TABLE Q-2

FOOD CHAIN EXPOSURE FACTORS FOR PISCIVOROUS WILDLIFE 
ZONE J

CHARLESTON NAVAL COMPLEX, NORTH CHARLESTON, SOUTH CAROLINA

Conservative Scenario(1) Average Scenario(1)

Value Unit Value Unit
Mink

Body Weight 0.550 kg 0.568 kg
Food Ingestion Rate(2) 0.0678 kg/day 0.0227 kg/day
Sediment Ingestion Rate(3) 0.0064 kg/day 0.0021 kg/day
Green Heron

Body Weight 0.200 kg 0.212 kg
Food Ingestion Rate(2) 0.031 kg/day 0.030 kg/day
Sediment Ingestion Rate(3) 0.0016 kg/day 0.0015 kg/day
(1)The derivation of values in this table is presented in Table Q-1 and discussed in Appendix Q text. 
(2) Food ingestion rates are dry-weight values.  
(3)  Sediment ingestion rates were calculated by multiplying the food ingestion (kg/day) by the proportion
      of the diet comprised of incidentally ingested sediment (9.4% for mink, 5% for green heron).  

Species/Exposure Inputs



BSAFs
Conservative(1) Average(1)

Pesticides and PCBs
4,4'-DDD 0.28 0.28 USEPA (2004)
4,4'-DDE 7.7 7.7 USEPA (2004)
Total DDT 7.7 7.7 USEPA (2004)
Dieldrin 1.8 1.8 USEPA, 2004
Aroclor-1260 1.85 1.85 USEPA, 2004
Inorganics
Arsenic 0.69 0.143 ORNL (1998)
Chromium 0.468 0.1 ORNL, 1998
Copper 5.25 1.556 ORNL, 1998
Lead 0.607 0.071 ORNL, 1998
Mercury 2.868 1.136 ORNL, 1998
Nickel 2.32 0.486 ORNL, 1998
Selenium 1.0 1.0 NA(2)

Zinc 7.527 1.936 ORNL (1998)

Notes:
1  Conservative and average refer to the exposure scenarios for which the BSAFs are used. 
    For inorganics, conservative value is 90th percentile from ORNL (1998) and average value is
    median value from ORNL (1998).  For organics, only one BSAF was available in
     USEPA (2004) for each analyte; thus, the same BSAF value was used for the conservative 
     and average scenarios.
2  BSAF not available; default value of 1.0 was used as BSAF.

TABLE Q-3

Chemical Source

BIOTA SEDIMENT ACCUMULATION FACTORS (BSAFs)
ZONE J

NORTH CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA



TABLE Q-4
TOXICITY REFERENCE VALUES (TRVs)

ZONE J
CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA

Concentration Study
(mg/kg/day) Duration

Pesticides and PCBs
DDT(1) 0.227 NOAEL reproduction & growth chronic(3) various birds(3) USEPA, 2007a
DDT(1) 2.70 LOAEL reproduction & growth chronic(3) various birds(3) USEPA, 2007a
DDT(1) 0.147 NOAEL reproduction & growth chronic(3) various mammals(3) USEPA, 2007a
DDT(1) 5.56 LOAEL reproduction & growth chronic(3) various mammals(3) USEPA, 2007a
Dieldrin 0.0709 NOAEL reproduction & growth chronic(3) various birds(3) USEPA, 2007b
Dieldrin 0.8 LOAEL reproduction & growth chronic(3) various birds(3) USEPA, 2007b
Dieldrin 0.015 NOAEL reproduction & growth chronic(3) various mammals(3) USEPA, 2007b
Dieldrin 1.27 LOAEL reproduction & growth chronic(3) various mammals(3) USEPA, 2007b
Aroclor-1254(2) 1.8 LOAEL reproduction 17 weeks pheasant Dahlgren et al., 1972
Aroclor-1254(2) 0.14 NOAEL reproduction 4.5 months mink Aulerich & Ringer, 1977
Aroclor-1254(2) 0.69 LOAEL reproduction 4.5 months mink Aulerich & Ringer, 1977
Inorganics
Arsenic 2.24 NOAEL reproduction & growth chronic(3) various birds(3) USEPA, 2005a
Arsenic 4.51 LOAEL reproduction & growth chronic(3) various birds(3) USEPA, 2005a
Arsenic 1.04 NOAEL reproduction & growth chronic(3) various mammals(3) USEPA, 2005a
Arsenic 4.55 LOAEL reproduction & growth chronic(3) various mammals(3) USEPA, 2005a
Chromium (III) 2.66 NOAEL reproduction & growth chronic(3) various birds(3) USEPA, 2005b
Chromium (III) 15.63 LOAEL reproduction & growth chronic(3) various birds(3) USEPA, 2005b
Chromium (III) 2.4 NOAEL reproduction & growth chronic(3) various mammals(3) USEPA, 2005b
Chromium (III) 58.17 LOAEL reproduction & growth chronic(3) various mammals(3) USEPA, 2005b
Copper 5.6 NOAEL reproduction & growth chronic(3) various mammals(3) USEPA, 2007c
Copper 82.7 LOAEL reproduction & growth chronic(3) various mammals(3) USEPA, 2007c
Copper 4.05 NOAEL reproduction & growth chronic(3) various birds(3) USEPA, 2007c
Copper 34.87 LOAEL reproduction & growth chronic(3) various birds(6) USEPA, 2007c
Lead 4.7 NOAEL reproduction & growth chronic(3) various mammals(3) USEPA, 2005c
Lead 186.4 LOAEL reproduction & growth chronic(3) various mammals(3) USEPA, 2005c
Lead 1.63 NOAEL reproduction & growth chronic(3) various birds(3) USEPA, 2005c
Lead 44.6 LOAEL reproduction & growth chronic(3) various birds(3) USEPA, 2005c
Mercury(4) 0.064 LOAEL reproduction chronic mallard Heinz, 1979
Mercury 0.032 NOAEL reproduction chronic rat Verschuuren et al., 1976
Mercury 0.16 LOAEL reproduction chronic rat Verschuuren et al., 1976
Nickel 6.71 NOAEL reproduction & growth chronic(3) various birds(3) USEPA, 2007d
Nickel 18.57 LOAEL reproduction & growth chronic(3) various birds(3) USEPA, 2007d
Nickel 1.7 NOAEL reproduction & growth chronic(3) various mammals(3) USEPA, 2007d
Nickel 14.77 LOAEL reproduction & growth chronic(3) various mammals(3) USEPA, 2007d
Selenium 0.29 NOAEL reproduction & growth chronic(3) various birds(3) USEPA, 2007e
Selenium 0.819 LOAEL reproduction & growth chronic(3) various birds(3) USEPA, 2007e
Selenium 0.143 NOAEL reproduction & growth chronic(3) various mammals(3) USEPA, 2007e
Selenium 0.661 LOAEL reproduction & growth chronic(3) various mammals(3) USEPA, 2007e
Zinc 66.1 NOAEL reproduction & growth chronic(3) various birds(3) USEPA, 2007f
Zinc 171.4 LOAEL reproduction & growth chronic(3) various birds(3) USEPA, 2007f
Zinc 75.4 NOAEL reproduction & growth chronic(3) various mammals(3) USEPA, 2007f
Zinc 297.6 LOAEL reproduction & growth chronic(3) various mammals(3) USEPA, 2007f
Footnotes:  

NOAEL = No Observed Adverse Effects Level

LOAEL = Lowest Observed Adverse Effects Level

(1)  DDT used as a surrogate for 4,4'-DDD and 4,4'DDE.

      

(2)  Aroclor-1254 used as a surrogate for Aroclor-1260.  A NOAEL was not derived in the Dahlgren et al (1972) pheasant study for 
Aroclor-1254, so the NOAEL used in the Zone J food chain evaluation for piscivorous birds (0.18 mg/kg/day) was estimated by dividing 
the LOAEL by 10.

(3)  Bird and mammal TRVs from USEPA' s Eco-SSL documents represent the geometric means of numerous studies of various 
durations and species.

(4)  A NOAEL was not derived in the Heinz (1979) mallard study for mercury, so the NOAEL used in the Zone J food chain evaluation 
(0.0064 mg/kg/day) was estimated by dividing the LOAEL by 10.

EndpointChemical ReferenceSpeciesEffect



EXAMPLE CALCULATION OF HAZARD QUOTIENT FOR THE MINK 
USING THE MAXIMUM SEDIMENT CONCENTRATION OF AROCLOR-1260 

CONSERVATIVE SCENARIO 
SHIPYARD CREEK 

 

The predicted dose for representative receptors =  

 PD = [[(Cfood × If) + (Cwater × Iw ) + (Csed × Ised )] × AUF]/BW (Equation 1) 

 where: PD = predicted dose from the ingestion of food and water and the incidental 
ingestion of sediment (mg/kg/day) 

  Cfood = contaminant concentration in food (mg/kg) 
  If = food ingestion rate (kg/day) 
  Cwater = contaminant concentration in water (mg/L) 
  Iw   = water ingestion rate (L/day)  
  Csed = contaminant concentration in sediment (mg/kg) 
  Ised = sediment ingestion rate (kg/day) 

 AUF = area use factor (portion of home range that overlaps Site 3)  
  BW = weight of receptor (kg) 
 
Chemical concentrations of organic compounds (see note below) in food items (Cfood) of the mink and 
green heron were estimated using the following equation (chemical concentrations : 
 
 Cfood = BSAF(Cs/foc)fl     (Equation 2) 

where:  
 Cfood = chemical concentration in food (mg/kg) 
 Cs  = chemical concentration in sediment (mg/kg) 

  BSAF = biota-sediment accumulation factor  
  foc  =  total organic carbon (TOC) content of sediment expressed as a decimal 

fraction 
 fl  =  organism lipid content expressed as a decimal fraction 

 
Note: Equation 2 was used to derive estimated concentrations of organic compounds in food items.  
BSAFs for metals are not normalized to lipids or TOC, so concentrations of metals were estimated by 
multiplying each metal’s sediment concentration by its associated BSAF.  
  
BSAF for Aroclor-1260 = 1.85 (Table Q-3)  
Cs = 210 µg/kg (Table 7-3), which equals 0.210 mg/kg)  
foc  = 6.53 percent (average TOC, see Appendix Q text) = 0.0653 
fl = 3 percent wet weight, or 12 percent dry weight (discussed in Appendix Q text) = 0.12 
Using these values, Cfood = (1.85 × 0.210 mg/kg × 0.12) ÷ 0.0653 = 0.71394 mg/kg; this is the estimated 
concentration in food (fish or benthic invertebrates).  
 
If = 0.0678 kg/day (Conservative scenario, Table Q-2) 
Csed = 210 µg/kg = 0.210 mg/kg (Table 7-3) 
Ised = 0.0064 kg/day (Table Q-2) 
Cwater and Iw are not applicable here, since surface water samples were not collected in the recent 
sampling effort. 
AUF assumed = 1.0.  
BW = 0.550 kg (Conservative scenario, Table Q-2) 
Using the above values in Equation 1,  
Predicted dose = [(0.71394 mg/kg × 0.0678 kg/day) + (0.210 mg/kg × 0.0064 kg/day)] ÷ 0.550 kg  
= 0.0905 mg/kg/day. 
 
The mammal NOAEL for Aroclor-1260 is 0.14 mg/kg/day (Table Q-4).  Thus, the NOAEL-based HQ = 
0.0905 mg/kg/day ÷ 0.14 mg/kg/day = 0.646 ≈ 0.6 (Table 7-10).   
 
The mammal LOAEL for Aroclor-1260 is 0.69 mg/kg/day (Table Q-4).  Thus, the LOAEL-based HQ = 
0.0905 mg/kg/day ÷ 0.69 mg/kg/day = 0.1312 ≈ 0.1 (Table 7-10).   



FOOD CHAIN HAZARD QUOTIENTS FOR PISCIVOROUS BIRDS REPRESENTED BY THE GREEN HERON FOOD CHAIN HAZARD QUOTIENTS FOR PISCIVOROUS BIRDS REPRESENTED BY THE GREEN HERON
CONSERVATIVE SCENARIO AVERAGE SCENARIO

NOISETTE CREEK NOISETTE CREEK
ZONE J ZONE J

NORTH CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA NORTH CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA

Maximum Maximum Estimated Fish 
Chemical Sediment Surface Water BSAF(1) or Invertebrate Dose NOAEL LOAEL NOAEL LOAEL

Concentration Concentration Concentration (mg/kg/day) (mg/kg/day) (mg/kg/day) HQ HQ
(mg/kg) (mg/L)  (mg/kg)

Pesticides
4,4'-DDD 6.00E-03 0.00E+00 0.28 6.40E-03 1.04E-03 0.227 2.7 4.58E-03 3.85E-04
4,4'-DDE 3.60E-03 0.00E+00 7.7 1.06E-01 1.64E-02 0.227 2.7 7.22E-02 6.07E-03
Total DDT 6.40E-03 0.00E+00 7.7 1.88E-01 2.91E-02 0.227 2.7 1.28E-01 1.08E-02

Copper 4.28E+01 0.00E+00 5.250 2.25E+02 3.52E+01 4.05 34.87 8.68E+00 1.01E+00
Mercury 1.10E+00 0.00E+00 2.868 3.15E+00 4.98E-01 0.0064 0.064 7.78E+01 7.78E+00
Selenium 3.20E-01 0.00E+00 1.000 3.20E-01 5.22E-02 0.29 0.819 1.80E-01 6.37E-02
Zinc 1.58E+02 0.00E+00 7.527 1.19E+03 1.86E+02 66.1 171.4 2.81E+00 1.08E+00
Notes:
Cells are shaded if the hazard quotient (HQ) is greater than 1.0
Dose=[(If×Cf)+(Is×Cs)+(Iw×Cw)]/BW
Body Weight = (BW) 0.2 kg Cf = Contaminant concentration in fish
Food Ingestion Rate = (If) 0.031 kg/day Cs = Contaminant concentration in sediment
Water Ingestion Rate = (Iw) 0.000 L/day Cw = Contaminant concentration in water
Sediment Ingestion Rate = (Is) 0.0016 kg/day
Average TOC = 3.15 % Lipids (fish) = 12.0

 
  

(1) BSAF = Biota-sediment-accumulation factor.  BSAFs for organic chemicals represent sediment to fish biotransfer factors.  Sediment to fish BSAFs
    were not available for inorganics, and thus, BSAFs for inorganics represent sediment to invertebrate biotransfer factors (see text).

Inorganics

% (dry weight value based on 3.0% wet weight)



FOOD CHAIN HAZARD QUOTIENTS FOR PISCIVOROUS BIRDS REPRESENTED BY THE GREEN HERON
AVERAGE SCENARIO

NOISETTE CREEK
ZONE J

NORTH CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA

Average Average Estimated Fish 
Chemical Sediment Surface Water BSAF(1) or Invertebrate Dose NOAEL LOAEL NOAEL LOAEL

Concentration Concentration Concentration (mg/kg/day) (mg/kg/day) (mg/kg/day) HQ HQ
(mg/kg) (mg/L)  (mg/kg)

Pesticides
4,4'-DDD 4.17E-03 0.00E+00 0.28 4.44E-03 6.58E-04 0.227 2.7 2.90E-03 2.44E-04
4,4'-DDE 1.40E-03 0.00E+00 7.7 4.11E-02 5.82E-03 0.227 2.7 2.56E-02 2.16E-03
Total DDT 5.40E-03 0.00E+00 7.7 1.58E-01 2.25E-02 0.227 2.7 9.89E-02 8.32E-03

Copper 2.33E+01 0.00E+00 1.556 3.63E+01 5.30E+00 4.05 34.87 1.31E+00 1.52E-01
Mercury 2.40E-01 0.00E+00 1.136 2.73E-01 4.03E-02 0.0064 0.064 6.29E+00 6.29E-01
Selenium 2.05E-01 0.00E+00 1.000 2.05E-01 3.05E-02 0.29 0.819 1.05E-01 3.72E-02
Zinc 7.56E+01 0.00E+00 1.936 1.46E+02 2.12E+01 66.1 171.4 3.21E-01 1.24E-01
Notes:
Cells are shaded if the hazard quotient (HQ) is greater than 1.0
Dose=[(If×Cf)+(Is×Cs)+(Iw×Cw)]/BW
Body Weight = (BW) 0.212 kg Cf = Contaminant concentration in soil
Food Ingestion Rate = (If) 0.030 kg/day Cs = Contaminant concentration in sediment
Water Ingestion Rate = (Iw) 0.000 L/day Cw = Contaminant concentration in water
Sediment Ingestion Rate = (Is) 0.0015 kg/day
Average TOC = 3.15 % Lipids (fish) = 12.0

 
 

(1) BSAF = Biota-sediment-accumulation factor.  BSAFs for organic chemicals represent sediment to fish biotransfer factors.  Sediment to fish BSAFs
    were not available for inorganics, and thus, BSAFs for inorganics represent sediment to invertebrate biotransfer factors (see text).

Inorganics

% (dry weight value based on 3.0% wet weight)



FOOD CHAIN HAZARD QUOTIENTS FOR PISCIVOROUS MAMMALS REPRESENTED BY THE MINK FOOD CHAIN HAZARD QUOTIENTS FOR PISCIVOROUS MAMMALS REPRESENTED BY THE MINK
CONSERVATIVE SCENARIO AVERAGE SCENARIO

NOISETTE CREEK NOISETTE CREEK
ZONE J ZONE J

NORTH CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA NORTH CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA

Maximum Maximum Estimated Fish 
Chemical Sediment Surface Water BSAF(1) or Invertebrate Dose NOAEL LOAEL NOAEL LOAEL

Concentration Concentration Concentration (mg/kg/day) (mg/kg/day) (mg/kg/day) HQ HQ
(mg/kg) (mg/L)  (mg/kg)

Pesticides
4,4'-DDD 6.00E-03 0.00E+00 0.28 6.40E-03 8.59E-04 0.147 5.56 5.84E-03 1.54E-04
4,4'-DDE 3.60E-03 0.00E+00 7.7 1.06E-01 1.31E-02 0.147 5.56 8.88E-02 2.35E-03
Total DDT 6.40E-03 0.00E+00 7.7 1.88E-01 2.32E-02 0.147 5.56 1.58E-01 4.18E-03

Copper 4.28E+01 0.00E+00 5.250 2.25E+02 2.82E+01 5.6 82.7 5.04E+00 3.41E-01
Mercury 1.10E+00 0.00E+00 2.868 3.15E+00 4.02E-01 0.032 0.16 1.26E+01 2.51E+00
Selenium 3.20E-01 0.00E+00 1.000 3.20E-01 4.32E-02 0.143 0.661 3.02E-01 6.53E-02
Zinc 1.58E+02 0.00E+00 7.527 1.19E+03 1.48E+02 75.4 297.6 1.97E+00 4.99E-01
Notes:
Cells are shaded if the hazard quotient (HQ) is greater than 1.0
Dose=[(If×Cf)+(Is×Cs)+(Iw×Cw)]/BW
Body Weight = (BW) 0.550 kg Cf = Contaminant concentration in fish or invertebrates
Food Ingestion Rate = (If) 0.0678 kg/day
Water Ingestion Rate = (Iw) 0.000 L/day Cw = Contaminant concentration in water
Sediment Ingestion Rate = (Is) 0.0064 kg/day  
Average TOC = 3.15 % Lipids (fish) = 12.0

 
    were not available for inorganics, and thus, BSAFs for inorganics represent sediment to invertebrate biotransfer factors (see text).

% (dry weight value based on 3.0% wet weight)

Inorganics

Cs = Contaminant concentration in sediment

(1) BSAF = Biota-sediment-accumulation factor.  BSAFs for organic chemicals represent sediment to fish biotransfer factors.  Sediment to fish BSAFs



FOOD CHAIN HAZARD QUOTIENTS FOR PISCIVOROUS MAMMALS REPRESENTED BY THE MINK FOOD CHAIN HAZARD QUOTIENTS FOR PISCIVOROUS MAMMALS REPRESENTED BY THE MINK
CONSERVATIVE SCENARIO AVERAGE SCENARIO

NOISETTE CREEK NOISETTE CREEK
ZONE J ZONE J

NORTH CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA NORTH CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA

Average Average Estimated Fish 
Chemical Sediment Surface Water BSAF(1) or Invertebrate Dose NOAEL LOAEL NOAEL LOAEL

Concentration Concentration Concentration (mg/kg/day) (mg/kg/day) (mg/kg/day) HQ HQ
(mg/kg) (mg/L) (mg/kg)

4,4'-DDD 4.17E-03 0.00E+00 0.28 4.44E-03 1.93E-04 0.147 5.56 1.31E-03 3.47E-05
4,4'-DDE 1.40E-03 0.00E+00 7.7 4.11E-02 1.65E-03 0.147 5.56 1.12E-02 2.96E-04
Total DDT 5.40E-03 0.00E+00 7.7 1.58E-01 6.35E-03 0.147 5.56 4.32E-02 1.14E-03

Copper 2.33E+01 0.00E+00 1.556 3.63E+01 1.54E+00 5.6 82.7 2.74E-01 1.86E-02
Mercury 2.40E-01 0.00E+00 1.136 2.73E-01 1.18E-02 0.032 0.16 3.68E-01 7.36E-02
Selenium 2.05E-01 0.00E+00 1.000 2.05E-01 8.95E-03 0.143 0.661 6.26E-02 1.35E-02
Zinc 7.56E+01 0.00E+00 1.936 1.46E+02 6.13E+00 75.4 297.6 8.13E-02 2.06E-02
Notes:
 
Dose=[(If×Cf)+(Is×Cs)+(Iw×Cw)]/BW
Body Weight = (BW) 0.568 kg Cf = Contaminant concentration in fish
Food Ingestion Rate = (If) 0.0227 kg/day
Water Ingestion Rate = (Iw) 0.000 L/day Cw = Contaminant concentration in water
Sediment Ingestion Rate = (Is) 0.0021 kg/day  
Average TOC = 3.15 % Lipids (fish) = 12.0

 

(1) BSAF = Biota-sediment-accumulation factor.  BSAFs for organic chemicals represent sediment to fish biotransfer factors.  Sediment to fish BSAFs
    were not available for inorganics, and thus, BSAFs for inorganics represent sediment to invertebrate biotransfer factors (see text).

Cs = Contaminant concentration in sediment

% (dry weight value based on 3.0% wet weight)

Inorganics



FOOD CHAIN HAZARD QUOTIENTS FOR PISCIVOROUS BIRDS REPRESENTED BY THE GREEN HERON FOOD CHAIN HAZARD QUOTIENTS FOR PISCIVOROUS BIRDS REPRESENTED BY THE GREEN HERON
CONSERVATIVE SCENARIO AVERAGE SCENARIO

SHIPYARD CREEK SHIPYARD CREEK
ZONE J ZONE J

NORTH CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA NORTH CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA

Maximum Maximum Estimated Fish 
Chemical Sediment Surface Water BSAF(1) or Invertebrate Dose NOAEL LOAEL NOAEL LOAEL

Concentration Concentration Concentration (mg/kg/day) (mg/kg/day) (mg/kg/day) HQ HQ
(mg/kg) (mg/L)  (mg/kg)

Pesticides and PCBs
4,4'-DDE 2.50E-02 0.00E+00 7.7 3.54E-01 5.50E-02 0.227 2.7 2.42E-01 2.04E-02
Dieldrin 9.10E-03 0.00E+00 1.8 3.01E-02 4.74E-03 0.0709 0.8 6.68E-02 5.92E-03
Aroclor-1260 2.10E-01 0.00E+00 1.850 7.14E-01 1.12E-01 0.18 1.8 6.24E-01 6.24E-02

Arsenic 1.98E+01 0.00E+00 0.690 1.37E+01 2.28E+00 2.24 4.51 1.02E+00 5.05E-01
Chromium 3.36E+02 0.00E+00 0.468 1.57E+02 2.71E+01 2.66 15.63 1.02E+01 1.73E+00
Copper 1.33E+02 0.00E+00 5.250 6.98E+02 1.09E+02 4.05 34.87 2.70E+01 3.13E+00
Lead 1.42E+02 0.00E+00 0.607 8.62E+01 1.45E+01 1.63 44.6 8.89E+00 3.25E-01
Mercury 4.50E-01 0.00E+00 2.868 1.29E+00 2.04E-01 0.0064 0.064 3.18E+01 3.18E+00
Nickel 3.28E+01 0.00E+00 2.320 7.61E+01 1.21E+01 6.71 18.57 1.80E+00 6.49E-01
Selenium 8.90E-01 0.00E+00 1.000 8.90E-01 1.45E-01 0.29 0.819 5.00E-01 1.77E-01
Zinc 4.94E+02 0.00E+00 7.527 3.72E+03 5.80E+02 66.1 171.4 8.78E+00 3.39E+00
Notes:
Cells are shaded if the hazard quotient (HQ) is greater than 1.0
Dose=[(If×Cf)+(Is×Cs)+(Iw×Cw)]/BW
Body Weight = (BW) 0.2 kg Cf = Contaminant concentration in fish
Food Ingestion Rate = (If) 0.031 kg/day Cs = Contaminant concentration in sediment
Water Ingestion Rate = (Iw) 0.000 L/day Cw = Contaminant concentration in water
Sediment Ingestion Rate = (Is) 0.0016 kg/day
Average TOC = 6.53 % Lipids (fish) = 12.0

 
  

Inorganics

% (dry weight value based on 3.0% wet weight)
(1) BSAF = Biota-sediment-accumulation factor.  BSAFs for organic chemicals represent sediment to fish biotransfer factors.  Sediment to fish BSAFs
    were not available for inorganics, and thus, BSAFs for inorganics represent sediment to invertebrate biotransfer factors (see text).



FOOD CHAIN HAZARD QUOTIENTS FOR PISCIVOROUS BIRDS REPRESENTED BY THE GREEN HERON
AVERAGE SCENARIO

SHIPYARD CREEK
ZONE J

NORTH CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA

Average Average Estimated Fish 
Chemical Sediment Surface Water BSAF(1) or Invertebrate Dose NOAEL LOAEL NOAEL LOAEL

Concentration Concentration Concentration (mg/kg/day) (mg/kg/day) (mg/kg/day) HQ HQ
(mg/kg) (mg/L)  (mg/kg)

Pesticides and PCBs
4,4'-DDE 1.45E-02 0.00E+00 7.7 2.05E-01 2.91E-02 0.227 2.7 1.28E-01 1.08E-02
Dieldrin 3.50E-03 0.00E+00 1.8 1.16E-02 1.66E-03 0.0709 0.8 2.35E-02 2.08E-03
Aroclor-1260 1.87E-01 0.00E+00 1.850 6.36E-01 9.13E-02 0.18 1.8 5.07E-01 5.07E-02

Arsenic 1.29E+01 0.00E+00 0.143 1.84E+00 3.51E-01 2.24 4.51 1.57E-01 7.79E-02
Chromium 2.15E+02 0.00E+00 0.100 2.15E+01 4.56E+00 2.66 15.63 1.71E+00 2.92E-01
Copper 8.94E+01 0.00E+00 1.556 1.39E+02 2.03E+01 4.05 34.87 5.02E+00 5.83E-01
Lead 8.65E+01 0.00E+00 0.071 6.14E+00 1.48E+00 1.63 44.6 9.09E-01 3.32E-02
Mercury 3.53E-01 0.00E+00 1.136 4.01E-01 5.93E-02 0.0064 0.064 9.27E+00 9.27E-01
Nickel 2.25E+01 0.00E+00 0.486 1.09E+01 1.70E+00 6.71 18.57 2.54E-01 9.18E-02
Selenium 7.60E-01 0.00E+00 1.000 7.60E-01 1.13E-01 0.29 0.819 3.89E-01 1.38E-01
Zinc 2.83E+02 0.00E+00 1.936 5.47E+02 7.94E+01 66.1 171.4 1.20E+00 4.63E-01
Notes:
Cells are shaded if the hazard quotient (HQ) is greater than 1.0
Dose=[(If×Cf)+(Is×Cs)+(Iw×Cw)]/BW
Body Weight = (BW) 0.212 kg Cf = Contaminant concentration in soil
Food Ingestion Rate = (If) 0.030 kg/day Cs = Contaminant concentration in sediment
Water Ingestion Rate = (Iw) 0.000 L/day Cw = Contaminant concentration in water
Sediment Ingestion Rate = (Is) 0.0015 kg/day
Average TOC = 6.53 % Lipids (fish) = 12.0

 
 

Inorganics

% (dry weight value based on 3.0% wet weight)
(1) BSAF = Biota-sediment-accumulation factor.  BSAFs for organic chemicals represent sediment to fish biotransfer factors.  Sediment to fish BSAFs
    were not available for inorganics, and thus, BSAFs for inorganics represent sediment to invertebrate biotransfer factors (see text).



FOOD CHAIN HAZARD QUOTIENTS FOR PISCIVOROUS MAMMALS REPRESENTED BY THE MINK FOOD CHAIN HAZARD QUOTIENTS FOR PISCIVOROUS MAMMALS REPRESENTED BY THE MINK
CONSERVATIVE SCENARIO AVERAGE SCENARIO

SHIPYARD CREEK SHIPYARD CREEK
ZONE J ZONE J

NORTH CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA NORTH CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA

Maximum Maximum Estimated Fish 
Chemical Sediment Surface Water BSAF(1) or Invertebrate Dose NOAEL LOAEL NOAEL LOAEL

Concentration Concentration Concentration (mg/kg/day) (mg/kg/day) (mg/kg/day) HQ HQ
(mg/kg) (mg/L)  (mg/kg)

Pesticides and PCBs
4,4'-DDE 2.50E-02 0.00E+00 7.7 3.54E-01 4.39E-02 0.147 5.56 2.99E-01 7.90E-03
Dieldrin 9.10E-03 0.00E+00 1.8 3.01E-02 3.82E-03 0.015 1.27 2.54E-01 3.01E-03
Aroclor-1260 2.10E-01 0.00E+00 1.850 7.14E-01 9.05E-02 0.14 0.69 6.46E-01 1.31E-01

Arsenic 1.98E+01 0.00E+00 0.690 1.37E+01 1.91E+00 1.04 4.55 1.84E+00 4.21E-01
Chromium 3.36E+02 0.00E+00 0.468 1.57E+02 2.33E+01 2.4 58.17 9.71E+00 4.00E-01
Copper 1.33E+02 0.00E+00 5.250 6.98E+02 8.76E+01 5.6 82.7 1.56E+01 1.06E+00
Lead 1.42E+02 0.00E+00 0.607 8.62E+01 1.23E+01 4.7 186.4 2.61E+00 6.59E-02
Mercury 4.50E-01 0.00E+00 2.868 1.29E+00 1.64E-01 0.032 0.16 5.14E+00 1.03E+00
Nickel 3.28E+01 0.00E+00 2.320 7.61E+01 9.76E+00 1.7 14.77 5.74E+00 6.61E-01
Selenium 8.90E-01 0.00E+00 1.000 8.90E-01 1.20E-01 0.143 0.661 8.40E-01 1.82E-01
Zinc 4.94E+02 0.00E+00 7.527 3.72E+03 4.64E+02 75.4 297.6 6.16E+00 1.56E+00
Notes:
Cells are shaded if the hazard quotient (HQ) is greater than 1.0
Dose=[(If×Cf)+(Is×Cs)+(Iw×Cw)]/BW
Body Weight = (BW) 0.550 kg Cf = Contaminant concentration in fish or invertebrates
Food Ingestion Rate = (If) 0.0678 kg/day
Water Ingestion Rate = (Iw) 0.000 L/day Cw = Contaminant concentration in water
Sediment Ingestion Rate = (Is) 0.0064 kg/day  
Average TOC = 6.53 % Lipids (fish) = 12.0

 
    were not available for inorganics, and thus, BSAFs for inorganics represent sediment to invertebrate biotransfer factors (see text).

% (dry weight value based on 3.0% wet weight)

Inorganics

Cs = Contaminant concentration in sediment

(1) BSAF = Biota-sediment-accumulation factor.  BSAFs for organic chemicals represent sediment to fish biotransfer factors.  Sediment to fish BSAFs



FOOD CHAIN HAZARD QUOTIENTS FOR PISCIVOROUS MAMMALS REPRESENTED BY THE MINK FOOD CHAIN HAZARD QUOTIENTS FOR PISCIVOROUS MAMMALS REPRESENTED BY THE MINK
CONSERVATIVE SCENARIO AVERAGE SCENARIO

SHIPYARD CREEK SHIPYARD CREEK
ZONE J ZONE J

NORTH CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA NORTH CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA

Average Average Estimated Fish 
Chemical Sediment Surface Water BSAF(1) or Invertebrate Dose NOAEL LOAEL NOAEL LOAEL

Concentration Concentration Concentration (mg/kg/day) (mg/kg/day) (mg/kg/day) HQ HQ
(mg/kg) (mg/L) (mg/kg)

Pesticides and PCBs
4,4'-DDE 1.45E-02 0.00E+00 7.7 2.05E-01 8.25E-03 0.147 5.56 5.61E-02 1.48E-03
Dieldrin 3.50E-03 0.00E+00 1.8 1.16E-02 4.76E-04 0.015 1.27 3.17E-02 3.75E-04
Aroclor-1260 1.87E-01 0.00E+00 1.850 6.36E-01 2.61E-02 0.14 0.69 1.86E-01 3.78E-02

Arsenic 1.29E+01 0.00E+00 0.143 1.84E+00 1.21E-01 1.04 4.55 1.16E-01 2.66E-02
Chromium 2.15E+02 0.00E+00 0.100 2.15E+01 1.65E+00 2.4 58.17 6.89E-01 2.84E-02
Copper 8.94E+01 0.00E+00 1.556 1.39E+02 5.89E+00 5.6 82.7 1.05E+00 7.12E-02
Lead 8.65E+01 0.00E+00 0.071 6.14E+00 5.65E-01 4.7 186.4 1.20E-01 3.03E-03
Mercury 3.53E-01 0.00E+00 1.136 4.01E-01 1.73E-02 0.032 0.16 5.42E-01 1.08E-01
Nickel 2.25E+01 0.00E+00 0.486 1.09E+01 5.19E-01 1.7 14.77 3.06E-01 3.52E-02
Selenium 7.60E-01 0.00E+00 1.000 7.60E-01 3.32E-02 0.143 0.661 2.32E-01 5.02E-02
Zinc 2.83E+02 0.00E+00 1.936 5.47E+02 2.29E+01 75.4 297.6 3.04E-01 7.70E-02
Notes:
Cells are shaded if the hazard quotient (HQ) is greater than 1.0
Dose=[(If×Cf)+(Is×Cs)+(Iw×Cw)]/BW
Body Weight = (BW) 0.568 kg Cf = Contaminant concentration in fish
Food Ingestion Rate = (If) 0.0227 kg/day
Water Ingestion Rate = (Iw) 0.000 L/day Cw = Contaminant concentration in water
Sediment Ingestion Rate = (Is) 0.0021 kg/day  
Average TOC = 6.53 % Lipids (fish) = 12.0

 

(1) BSAF = Biota-sediment-accumulation factor.  BSAFs for organic chemicals represent sediment to fish biotransfer factors.  Sediment to fish BSAFs
    were not available for inorganics, and thus, BSAFs for inorganics represent sediment to invertebrate biotransfer factors (see text).

Cs = Contaminant concentration in sediment

% (dry weight value based on 3.0% wet weight)

Inorganics



FOOD CHAIN HAZARD QUOTIENTS FOR PISCIVOROUS BIRDS REPRESENTED BY THE GREEN HERON FOOD CHAIN HAZARD QUOTIENTS FOR PISCIVOROUS BIRDS REPRESENTED BY THE GREEN HERON
CONSERVATIVE SCENARIO AVERAGE SCENARIO

COOPER RIVER COOPER RIVER
ZONE J ZONE J

NORTH CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA NORTH CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA

Maximum Maximum Estimated Fish 
Chemical Sediment Surface Water BSAF(1) or Invertebrate Dose NOAEL LOAEL NOAEL LOAEL

Concentration Concentration Concentration (mg/kg/day) (mg/kg/day) (mg/kg/day) HQ HQ
(mg/kg) (mg/L)  (mg/kg)

Pesticides and PCBs
4,4'-DDD 4.80E-03 0.00E+00 0.28 4.43E-03 7.25E-04 0.227 2.7 3.19E-03 2.69E-04
Aroclor-1260 9.40E-02 0.00E+00 1.850 5.73E-01 8.96E-02 0.18 1.8 4.98E-01 4.98E-02

Arsenic 2.05E+01 0.00E+00 0.690 1.41E+01 2.36E+00 2.24 4.51 1.05E+00 5.23E-01
Chromium 6.84E+01 0.00E+00 0.468 3.20E+01 5.51E+00 2.66 15.63 2.07E+00 3.52E-01
Copper 3.86E+02 0.00E+00 5.250 2.03E+03 3.17E+02 4.05 34.87 7.83E+01 9.10E+00
Lead 1.47E+02 0.00E+00 0.607 8.92E+01 1.50E+01 1.63 44.6 9.21E+00 3.36E-01
Nickel 3.26E+01 0.00E+00 2.320 7.56E+01 1.20E+01 6.71 18.57 1.79E+00 6.45E-01
Selenium 7.70E-01 0.00E+00 1.000 7.70E-01 1.26E-01 0.29 0.819 4.33E-01 1.53E-01
Zinc 8.26E+02 0.00E+00 7.527 6.22E+03 9.70E+02 66.1 171.4 1.47E+01 5.66E+00
Notes:
Cells are shaded if the hazard quotient (HQ) is greater than 1.0
Dose=[(If×Cf)+(Is×Cs)+(Iw×Cw)]/BW
Body Weight = (BW) 0.2 kg Cf = Contaminant concentration in fish
Food Ingestion Rate = (If) 0.031 kg/day Cs = Contaminant concentration in sediment
Water Ingestion Rate = (Iw) 0.000 L/day Cw = Contaminant concentration in water
Sediment Ingestion Rate = (Is) 0.0016 kg/day
Average TOC = 3.64 % Lipids (fish) = 12.0

 
  

(1) BSAF = Biota-sediment-accumulation factor.  BSAFs for organic chemicals represent sediment to fish biotransfer factors.  Sediment to fish BSAFs
    were not available for inorganics, and thus, BSAFs for inorganics represent sediment to invertebrate biotransfer factors (see text).

Inorganics

% (dry weight value based on 3.0% wet weight)



FOOD CHAIN HAZARD QUOTIENTS FOR PISCIVOROUS BIRDS REPRESENTED BY THE GREEN HERON
AVERAGE SCENARIO

COOPER RIVER
ZONE J

NORTH CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA

Average Average Estimated Fish 
Chemical Sediment Surface Water BSAF(1) or Invertebrate Dose NOAEL LOAEL NOAEL LOAEL

Concentration Concentration Concentration (mg/kg/day) (mg/kg/day) (mg/kg/day) HQ HQ
(mg/kg) (mg/L)  (mg/kg)

Pesticides and PCBs
4,4'-DDD 2.10E-03 0.00E+00 0.28 1.94E-03 2.89E-04 0.227 2.7 1.27E-03 1.07E-04
Aroclor-1260 4.10E-02 0.00E+00 1.850 2.50E-01 3.57E-02 0.18 1.8 1.98E-01 1.98E-02

Arsenic 1.34E+01 0.00E+00 0.143 1.92E+00 3.66E-01 2.24 4.51 1.63E-01 8.11E-02
Chromium 5.44E+01 0.00E+00 0.100 5.44E+00 1.16E+00 2.66 15.63 4.34E-01 7.39E-02
Copper 1.93E+02 0.00E+00 1.556 3.00E+02 4.37E+01 4.05 34.87 1.08E+01 1.25E+00
Lead 6.95E+01 0.00E+00 0.071 4.93E+00 1.19E+00 1.63 44.6 7.30E-01 2.67E-02
Nickel 2.52E+01 0.00E+00 0.486 1.22E+01 1.91E+00 6.71 18.57 2.85E-01 1.03E-01
Selenium 4.97E-01 0.00E+00 1.000 4.97E-01 7.38E-02 0.29 0.819 2.54E-01 9.01E-02
Zinc 3.55E+02 0.00E+00 1.936 6.88E+02 9.98E+01 66.1 171.4 1.51E+00 5.83E-01
Notes:
Cells are shaded if the hazard quotient (HQ) is greater than 1.0
Dose=[(If×Cf)+(Is×Cs)+(Iw×Cw)]/BW
Body Weight = (BW) 0.212 kg Cf = Contaminant concentration in soil
Food Ingestion Rate = (If) 0.030 kg/day Cs = Contaminant concentration in sediment
Water Ingestion Rate = (Iw) 0.000 L/day Cw = Contaminant concentration in water
Sediment Ingestion Rate = (Is) 0.0015 kg/day
Average TOC = 3.64 % Lipids (fish) = 12.0

  
 

(1) BSAF = Biota-sediment-accumulation factor.  BSAFs for organic chemicals represent sediment to fish biotransfer factors.  Sediment to fish BSAFs
    were not available for inorganics, and thus, BSAFs for inorganics represent sediment to invertebrate biotransfer factors (see text).

Inorganics

% (dry weight value based on 3.0% wet weight)



FOOD CHAIN HAZARD QUOTIENTS FOR PISCIVOROUS MAMMALS REPRESENTED BY THE MINK FOOD CHAIN HAZARD QUOTIENTS FOR PISCIVOROUS MAMMALS REPRESENTED BY THE MINK
CONSERVATIVE SCENARIO AVERAGE SCENARIO

COOPER RIVER COOPER RIVER
ZONE J ZONE J

NORTH CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA NORTH CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA

Maximum Maximum Estimated Fish 
Chemical Sediment Surface Water BSAF(1) or Invertebrate Dose NOAEL LOAEL NOAEL LOAEL

Concentration Concentration Concentration (mg/kg/day) (mg/kg/day) (mg/kg/day) HQ HQ
(mg/kg) (mg/L)  (mg/kg)

Pesticides and PCBs
4,4'-DDD 4.80E-03 0.00E+00 0.28 4.43E-03 6.02E-04 0.147 5.56 4.10E-03 1.08E-04
Aroclor-1260 9.40E-02 0.00E+00 1.850 5.73E-01 7.18E-02 0.14 0.69 5.13E-01 1.04E-01

Arsenic 2.05E+01 0.00E+00 0.690 1.41E+01 1.98E+00 1.04 4.55 1.91E+00 4.36E-01
Chromium 6.84E+01 0.00E+00 0.468 3.20E+01 4.74E+00 2.4 58.17 1.98E+00 8.15E-02
Copper 3.86E+02 0.00E+00 5.250 2.03E+03 2.54E+02 5.6 82.7 4.54E+01 3.08E+00
Lead 1.47E+02 0.00E+00 0.607 8.92E+01 1.27E+01 4.7 186.4 2.70E+00 6.82E-02
Nickel 3.26E+01 0.00E+00 2.320 7.56E+01 9.70E+00 1.7 14.77 5.71E+00 6.57E-01
Selenium 7.70E-01 0.00E+00 1.000 7.70E-01 1.04E-01 0.143 0.661 7.26E-01 1.57E-01
Zinc 8.26E+02 0.00E+00 7.527 6.22E+03 7.76E+02 75.4 297.6 1.03E+01 2.61E+00
Notes:
Cells are shaded if the hazard quotient (HQ) is greater than 1.0
Dose=[(If×Cf)+(Is×Cs)+(Iw×Cw)]/BW
Body Weight = (BW) 0.550 kg Cf = Contaminant concentration in fish or invertebrates
Food Ingestion Rate = (If) 0.0678 kg/day
Water Ingestion Rate = (Iw) 0.000 L/day Cw = Contaminant concentration in water
Sediment Ingestion Rate = (Is) 0.0064 kg/day  
Average TOC = 3.64 % Lipids (fish) = 12.0

 

Inorganics

Cs = Contaminant concentration in sediment

(1) BSAF = Biota-sediment-accumulation factor.  BSAFs for organic chemicals represent sediment to fish biotransfer factors.  Sediment to fish BSAFs
    were not available for inorganics, and thus, BSAFs for inorganics represent sediment to invertebrate biotransfer factors (see text).

% (dry weight value based on 3.0% wet weight)



FOOD CHAIN HAZARD QUOTIENTS FOR PISCIVOROUS MAMMALS REPRESENTED BY THE MINK FOOD CHAIN HAZARD QUOTIENTS FOR PISCIVOROUS MAMMALS REPRESENTED BY THE MINK
CONSERVATIVE SCENARIO AVERAGE SCENARIO

COOPER RIVER COOPER RIVER
ZONE J ZONE J

NORTH CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA NORTH CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA

Average Average Estimated Fish 
Chemical Sediment Surface Water BSAF(1) or Invertebrate Dose NOAEL LOAEL NOAEL LOAEL

Concentration Concentration Concentration (mg/kg/day) (mg/kg/day) (mg/kg/day) HQ HQ
(mg/kg) (mg/L) (mg/kg)

Pesticides and PCBs
4,4'-DDD 2.10E-03 0.00E+00 0.28 1.94E-03 8.52E-05 0.147 5.56 5.80E-04 1.53E-05
Aroclor-1260 4.10E-02 0.00E+00 1.850 2.50E-01 1.01E-02 0.14 0.69 7.25E-02 1.47E-02

Arsenic 1.34E+01 0.00E+00 0.143 1.92E+00 1.26E-01 1.04 4.55 1.21E-01 2.77E-02
Chromium 5.44E+01 0.00E+00 0.100 5.44E+00 4.19E-01 2.4 58.17 1.74E-01 7.20E-03
Copper 1.93E+02 0.00E+00 1.556 3.00E+02 1.27E+01 5.6 82.7 2.26E+00 1.53E-01
Lead 6.95E+01 0.00E+00 0.071 4.93E+00 4.54E-01 4.7 186.4 9.66E-02 2.44E-03
Nickel 2.52E+01 0.00E+00 0.486 1.22E+01 5.83E-01 1.7 14.77 3.43E-01 3.94E-02
Selenium 4.97E-01 0.00E+00 1.000 4.97E-01 2.17E-02 0.143 0.661 1.52E-01 3.28E-02
Zinc 3.55E+02 0.00E+00 1.936 6.88E+02 2.88E+01 75.4 297.6 3.82E-01 9.68E-02
Notes:
Cells are shaded if the hazard quotient (HQ) is greater than 1.0
Dose=[(If×Cf)+(Is×Cs)+(Iw×Cw)]/BW
Body Weight = (BW) 0.568 kg Cf = Contaminant concentration in fish
Food Ingestion Rate = (If) 0.0227 kg/day
Water Ingestion Rate = (Iw) 0.000 L/day Cw = Contaminant concentration in water
Sediment Ingestion Rate = (Is) 0.0021 kg/day  
Average TOC = 3.64 % Lipids (fish) = 12.0

 

Inorganics

(1) BSAF = Biota-sediment-accumulation factor.  BSAFs for organic chemicals represent sediment to fish biotransfer factors.  Sediment to fish BSAFs
    were not available for inorganics, and thus, BSAFs for inorganics represent sediment to invertebrate biotransfer factors (see text).

Cs = Contaminant concentration in sediment

% (dry weight value based on 3.0% wet weight)



FOOD CHAIN HAZARD QUOTIENTS FOR PISCIVOROUS MAMMALS REPRESENTED BY THE MINK FOOD CHAIN HAZARD QUOTIENTS FOR PISCIVOROUS MAMMALS REPRESENTED BY THE MINK
CONSERVATIVE SCENARIO FOR BODY WEIGHT, FOOD CONSUMPTION, AND SEDIMENT INGESTION AVERAGE SCENARIO FOR BODY WEIGHT, FOOD CONSUMPTION, AND SEDIMENT INGESTION

COOPER RIVER SAMPLE 054M000103 COOPER RIVER SAMPLE 054M000103
ZONE J ZONE J

CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA

 Maximum Estimated Fish 
Chemical Sediment Surface Water BSAF(1) or Invertebrate Dose NOAEL LOAEL NOAEL LOAEL

Concentration Concentration Concentration (mg/kg/day) (mg/kg/day) (mg/kg/day) HQ HQ
(mg/kg) (mg/L)  (mg/kg)

4,4'-DDD ND - - - - - - - -
Aroclor-1260 9.40E-02 0.00E+00 1.850 5.73E-01 7.18E-02 0.14 0.69 5.13E-01 1.04E-01

Arsenic 2.10E+00 0.00E+00 0.690 1.45E+00 2.03E-01 1.04 4.55 1.95E-01 4.46E-02
Chromium 3.70E+01 0.00E+00 0.468 1.73E+01 2.57E+00 2.4 58.17 1.07E+00 4.41E-02
Copper 3.86E+02 0.00E+00 5.250 2.03E+03 2.54E+02 5.6 82.7 4.54E+01 3.08E+00
Lead 1.47E+02 0.00E+00 0.607 8.92E+01 1.27E+01 4.7 186.4 2.70E+00 6.82E-02
Nickel 3.26E+01 0.00E+00 2.320 7.56E+01 9.70E+00 1.7 14.77 5.71E+00 6.57E-01
Selenium ND - - - - - - - -
Zinc 8.26E+02 0.00E+00 7.527 6.22E+03 7.76E+02 75.4 297.6 1.03E+01 2.61E+00
Notes:
ND = chemical not detected in this sample
Cells are shaded if the hazard quotient (HQ) is greater than 1.0
Dose=[(If×Cf)+(Is×Cs)+(Iw×Cw)]/BW
Body Weight = (BW) 0.550 kg Cf = Contaminant concentration in fish or invertebrates
Food Ingestion Rate = (If) 0.0678 kg/day
Water Ingestion Rate = (Iw) 0.000 L/day Cw = Contaminant concentration in water
Sediment Ingestion Rate = (Is) 0.0064 kg/day  
Average TOC = 3.64 % Lipids (fish) = 12.0

 
    were not available for inorganics, and thus, BSAFs for inorganics represent sediment to invertebrate biotransfer factors (see text).

% (dry weight value based on 3.0% wet weight)

 

Inorganics

Cs = Contaminant concentration in sediment

(1) BSAF = Biota-sediment-accumulation factor.  BSAFs for organic chemicals represent sediment to fish biotransfer factors.  Sediment to fish BSAFs

Pesticides and PCBs



FOOD CHAIN HAZARD QUOTIENTS FOR PISCIVOROUS MAMMALS REPRESENTED BY THE MINK FOOD CHAIN HAZARD QUOTIENTS FOR PISCIVOROUS MAMMALS REPRESENTED BY THE MINK
CONSERVATIVE SCENARIO FOR BODY WEIGHT, FOOD CONSUMPTION, AND SEDIMENT INGESTION AVERAGE SCENARIO FOR BODY WEIGHT, FOOD CONSUMPTION, AND SEDIMENT INGESTION

COOPER RIVER SAMPLE 054M000103 COOPER RIVER SAMPLE 054M000103
ZONE J ZONE J

CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA

 Average Estimated Fish 
Chemical Sediment Surface Water BSAF(1) or Invertebrate Dose NOAEL LOAEL NOAEL LOAEL

Concentration Concentration Concentration (mg/kg/day) (mg/kg/day) (mg/kg/day) HQ HQ
(mg/kg) (mg/L) (mg/kg)

4,4'-DDD ND - - - - - - - -
Aroclor-1260 9.40E-02 0.00E+00 1.850 5.73E-01 2.33E-02 0.14 0.69 1.66E-01 3.37E-02

Arsenic 2.10E+00 0.00E+00 0.143 3.00E-01 1.98E-02 1.04 4.55 1.90E-02 4.34E-03
Chromium 3.70E+01 0.00E+00 0.100 3.70E+00 2.85E-01 2.4 58.17 1.19E-01 4.89E-03
Copper 3.86E+02 0.00E+00 1.556 6.01E+02 2.54E+01 5.6 82.7 4.54E+00 3.08E-01
Lead 1.47E+02 0.00E+00 0.071 1.04E+01 9.61E-01 4.7 186.4 2.04E-01 5.15E-03
Nickel 3.26E+01 0.00E+00 0.486 1.58E+01 7.54E-01 1.7 14.77 4.43E-01 5.10E-02
Selenium ND - - - - - - - -
Zinc 8.26E+02 0.00E+00 1.936 1.60E+03 6.70E+01 75.4 297.6 8.88E-01 2.25E-01
Notes:
ND = chemical not detected in this sample
Cells are shaded if the hazard quotient (HQ) is greater than 1.0
Dose=[(If×Cf)+(Is×Cs)+(Iw×Cw)]/BW
Body Weight = (BW) 0.568 kg Cf = Contaminant concentration in fish
Food Ingestion Rate = (If) 0.0227 kg/day
Water Ingestion Rate = (Iw) 0.000 L/day Cw = Contaminant concentration in water
Sediment Ingestion Rate = (Is) 0.0021 kg/day  
Average TOC = 3.64 % Lipids (fish) = 12.0

 

(1) BSAF = Biota-sediment-accumulation factor.  BSAFs for organic chemicals represent sediment to fish biotransfer factors.  Sediment to fish BSAFs
    were not available for inorganics, and thus, BSAFs for inorganics represent sediment to invertebrate biotransfer factors (see text).

Cs = Contaminant concentration in sediment

% (dry weight value based on 4.7% wet weight)

 

Inorganics

Pesticides and PCBs



FOOD CHAIN HAZARD QUOTIENTS FOR PISCIVOROUS BIRDS REPRESENTED BY THE GREEN HERON FOOD CHAIN HAZARD QUOTIENTS FOR PISCIVOROUS BIRDS REPRESENTED BY THE GREEN HERON
CONSERVATIVE SCENARIO FOR BODY WEIGHT, FOOD CONSUMPTION, AND SEDIMENT INGESTION AVERAGE SCENARIO FOR BODY WEIGHT, FOOD CONSUMPTION, AND SEDIMENT INGESTION

COOPER RIVER SAMPLE 054M000103 COOPER RIVER SAMPLE 054M000103
ZONE J ZONE J

CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA

 Maximum Estimated Fish 
Chemical Sediment Surface Water BSAF(1) or Invertebrate Dose NOAEL LOAEL NOAEL LOAEL

Concentration Concentration Concentration (mg/kg/day) (mg/kg/day) (mg/kg/day) HQ HQ
(mg/kg) (mg/L)  (mg/kg)

Pesticides and PCBs
4,4'-DDD ND - - - - - - - -
Aroclor-1260 9.40E-02 0.00E+00 1.850 5.73E-01 8.96E-02 0.18 1.8 4.98E-01 4.98E-02

Arsenic 2.10E+00 0.00E+00 0.690 1.45E+00 2.41E-01 2.24 4.51 1.08E-01 5.35E-02
Chromium 3.70E+01 0.00E+00 0.468 1.73E+01 2.98E+00 2.66 15.63 1.12E+00 1.91E-01
Copper 3.86E+02 0.00E+00 5.250 2.03E+03 3.17E+02 4.05 34.87 7.83E+01 9.10E+00
Lead 1.47E+02 0.00E+00 0.607 8.92E+01 1.50E+01 1.63 44.6 9.21E+00 3.36E-01
Nickel 3.26E+01 0.00E+00 2.320 7.56E+01 1.20E+01 6.71 18.57 1.79E+00 6.45E-01
Selenium ND - - - - - - - -
Zinc 8.26E+02 0.00E+00 7.527 6.22E+03 9.70E+02 66.1 171.4 1.47E+01 5.66E+00
Notes:
ND = chemical not detected in this sample
Cells are shaded if the hazard quotient (HQ) is greater than 1.0
Dose=[(If×Cf)+(Is×Cs)+(Iw×Cw)]/BW
Body Weight = (BW) 0.2 kg Cf = Contaminant concentration in fish
Food Ingestion Rate = (If) 0.031 kg/day Cs = Contaminant concentration in sediment
Water Ingestion Rate = (Iw) 0.000 L/day Cw = Contaminant concentration in water
Sediment Ingestion Rate = (Is) 0.0016 kg/day
Average TOC = 3.64 % Lipids (fish) = 12.0

NA - The HQ could not be calculated because NOAEL and LOAEL were not available.
  

(1) BSAF = Biota-sediment-accumulation factor.  BSAFs for organic chemicals represent sediment to fish biotransfer factors.  Sediment to fish BSAFs
    were not available for inorganics, and thus, BSAFs for inorganics represent sediment to invertebrate biotransfer factors (see text).

 

Inorganics

% (dry weight value based on 3.0% wet weight)



FOOD CHAIN HAZARD QUOTIENTS FOR PISCIVOROUS BIRDS REPRESENTED BY THE GREEN HERON
AVERAGE SCENARIO FOR BODY WEIGHT, FOOD CONSUMPTION, AND SEDIMENT INGESTION

COOPER RIVER SAMPLE 054M000103
ZONE J

CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA

 Average Estimated Fish 
Chemical Sediment Surface Water BSAF(1) or Invertebrate Dose NOAEL LOAEL NOAEL LOAEL

Concentration Concentration Concentration (mg/kg/day) (mg/kg/day) (mg/kg/day) HQ HQ
(mg/kg) (mg/L)  (mg/kg)

Pesticides and PCBs
4,4'-DDD ND - - - - - - - -
Aroclor-1260 9.40E-02 0.00E+00 1.850 5.73E-01 8.18E-02 0.18 1.8 4.54E-01 4.54E-02

Arsenic 2.10E+00 0.00E+00 0.143 3.00E-01 5.74E-02 2.24 4.51 2.56E-02 1.27E-02
Chromium 3.70E+01 0.00E+00 0.100 3.70E+00 7.85E-01 2.66 15.63 2.95E-01 5.02E-02
Copper 3.86E+02 0.00E+00 1.556 6.01E+02 8.77E+01 4.05 34.87 2.17E+01 2.52E+00
Lead 1.47E+02 0.00E+00 0.071 1.04E+01 2.52E+00 1.63 44.6 1.54E+00 5.64E-02
Nickel 3.26E+01 0.00E+00 0.486 1.58E+01 2.47E+00 6.71 18.57 3.69E-01 1.33E-01
Selenium ND - - - - - - - -
Zinc 8.26E+02 0.00E+00 1.936 1.60E+03 2.32E+02 66.1 171.4 3.51E+00 1.35E+00
Notes:
ND = chemical not detected in this sample
Cells are shaded if the hazard quotient (HQ) is greater than 1.0
Dose=[(If×Cf)+(Is×Cs)+(Iw×Cw)]/BW
Body Weight = (BW) 0.212 kg Cf = Contaminant concentration in soil
Food Ingestion Rate = (If) 0.030 kg/day Cs = Contaminant concentration in sediment
Water Ingestion Rate = (Iw) 0.000 L/day Cw = Contaminant concentration in water
Sediment Ingestion Rate = (Is) 0.0015 kg/day
Average TOC = 3.64 % Lipids (fish) = 12.0

NA - The HQ could not be calculated because NOAEL and LOAEL were not available.
 

(1) BSAF = Biota-sediment-accumulation factor.  BSAFs for organic chemicals represent sediment to fish biotransfer factors.  Sediment to fish BSAFs
    were not available for inorganics, and thus, BSAFs for inorganics represent sediment to invertebrate biotransfer factors (see text).

 

Inorganics

% (dry weight value based on 3.0% wet weight)





APPENDIX Q.2

NOISETTE CREEK:
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TABLE Q3-1 

CONCENTRATIONS OF SELECTED CHEMICALS DETECTED IN SEDIMENT SAMPLES COLLECTED IN 2008 

AND IN TWO UPSTREAM SAMPLES COLLECTED IN 1997'1l 
SHIPYARD CREEK - ZONE J 

CHARLESTON NAVAL COMPLEX 
NORTH CHARLESTON, SOUTH CAROLINA 

~~4 ~~ 

Sample ID 
2X Average I S d" t of 
Background Se •m~n 009M00040312l 009M001603<2l 009M00170312l Samples 

. creemng I I Overall 
009M00201 <3l 009M00301 !3l A !4l 

Concentration V 
1 

Collected 
aues 

in 2008 

NA I NA 

43.5 52.3 
14.9 18.7 
18.08 30.2 
0.072 0.13 
71 .54 124 

Notes: 
(1) Chemicals shown in this table are those with concentrations that exceeded PEL values in samples collected in 2008, or with food chain 

NOAEL HQs greater than 1.0 in Table 7-11 of the current RFI report. 
(2) Sample collected in Shipyard Creek in April 2008; data from Table 4-4 of 2012 Zone J RFI. 
(3) Data from EnSafe (1997). 
(4) Average of all five samples (three samples collected in April 2008 plus samples 009M00201 and 009M00301). 
NA = Analyte not deteced in background samples or Region 4 ecological screening value not available. 
Shading indicates an exceedance of 2 x Average Background Concentration and Region 4 Ecological Screening Value. 
ND= Analyte not detected; detection limits not available in EnSafe (1997) report, so overall average was not calculated. 
J = Estimated 

verage 
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TO: 

FROM: 

DATE: 

SUBJECT: 

TECHNICAL MEMORANDUM 

Tony Hunt, SOUTHDIV 

EnSafe 

December 11, 1997 

Preliminary Results of Zone J Sampling 
-------------------- ----------

1.0 INTRODUCTION 

As part of the Naval Base Charleston RCRA Facility Investigation (NA VBASE RFI), sediment 

and surface water from offshore areas adjacent to NA VBASE were sampled during the Zone J 

investigation of the water bodies. Zone J consists of portions of the Cooper River, Shipyard 

Creek, and Noisette Creek and associated marsh areas. 

The objective of this initial phase is to assess constituents present in the sediment and surface 

waters in the vicinity of the naval base and to identify areas which might be impacted by 

NA VBASE activities. Zone J sampling was conducted from M.ay 19 to September 18, 1997. In 

addition to Zone J samples, results from the analysis of sediment and surface water samples 

collected during earlier zone investigations are also considered for the assessment of Zone J water 

bodies. This technical memorandwn presents preliminary results for these samples. Correlations 

between constituents detected in Zone J and potential NA VBASE sources will be studied after the 

analytical data obtained during the Zone J RFI is compared to suitable background concentrations. 

Site Description 

Zone J, unlike other NA VBASE RFI zones, is totally aquatic and does not consider specific areas 

of concern or solid waste management units (AOCs/SWMUs) typical of land-based investigative 

zones. Although several unexploded ordnance (UXO) sites (AOCs 500, 501, and 502) were 

identified within the boundaries of Zone J, they are being addressed under a separate investigation 

and are not included in the Zone J RFI. 

1 
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SHIPYARD CREEK SEDIMENT RESULTS 

Samole ID Cation Exchan2e Caoacitv RED OX 2-Butanone <MEK) Acetone Carbon disulfide 1234678-HoCDD 1234678-HoCDF 
--

123478-HxCDD 
meq/k2 mV ue/ke · 0211<2 0211<2 ue/k2 ne/k2 n!/k2 

SYCMOOOIOl 55.7 273 13 46.8 5.15 
SYCM000201 53.6 278 23 14.2 1.7 
SYCM000301 66 248 380 8 0.89 
SYCM000401 29.7 268 27 2.05 
SYCM000501 46.1 230 II 11.2 0.99 
SYCM000601 24.1 240 4.49 0.2 
SYCM000701 69.8 209 8 99 17 26 1.86 0.83 
SYCM000801 154 245 13 12 91.2 5.34 
SYCM000901 66.8 299 8 14 56.S 
SYCM001001 51 197 17 120 7 34.1 0.46 0.57 
SYCM001101 41.8 185 5 4.56 --
SYCM001201 41.5 170 2.45 0.42 
SYCM001301 62.6 185 20 1.96 
SYCM001401 149 268 47 267 11.1 . 
SYCM001501 . 66.6 191 6 19 58.4 1.38 0.92 
SYCM001601 120.87 148 52 1000 18 84.5 5.34 
SYCM001701 71.9 233.S 10 1010 20 13.88 
SYCM001801 22.03 224 7.5 8.5 23.89 2.92 
SYCM001901 120 112 47 420 11 67.3 3.93 
SYCMOOlOOt 7.8 256 12 7600 - 80.5 
SYCM002101 8.7 241.S 1300 s 16.85 
SYCM002201 83.7 132 21 8 40.9 2.81 
009M000101 
009M000l01 
009M000301 ISO 
009M000401 64 ------
009M000501 II -· ---

Shipyard Creek Sediment; Page I of 8 
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SHIPYARD CREEK SEDIMENT RESULTS 

Samole ID 123478-HxCDF 1234789-HoCDF 123678-HxCDD 123678-HxCDF 123789-HxCDD OCDD OCDF Total Heota-Dioxins 
nl!lk2 nl!/k2 ne/k2 ne/k2 ne/k2 nl!/k2 nelk2 n21k2 

SYCM000101 0.75 1.64 2.21 566 6.76 181 
SYCM000201 153 2.17 57.2 
SYCM000301 17.l 0.49 0.09 
SYCM000401 l.l l 2.53 415 2.98 126 
SYCMOOOS01 183 0.91 45.4 
SYCM000601 46.l 0.34 25.l 
SYCM000701 0.35 0.93 l.56 389 3.23 106 ... __ 
SYCM000801 3.13 995 15.9 435 --
SYCM000901 1.47 3.7 893 245 ---
SYCM001001 l.51 2.62 366 0.49 148 ·- .. ·----
SYCMOOUOI 35.3 0.72 20.l ·-
SYCM001201 21.7 0.51 8.46 
SYCMOOIJOI 212 5.05 66.l -
SYCM001401 l.79 3.39 8.75 "2540 55.3 1990 

SYCM001501 0.31 l.53 3.94 828 4.84 272 

SYCM001601 2.495 5.165 882.67 16.57 424.33 

SYCM001701 l.53 177.5 53.2 

SYCM001801 0.77 0.49 0.57 0.53 1.33 232.67 9.43 100.87 

SYCM001901 3.33 1.95 3.99 734 12.l 313 

SYCMOOlOOl 1060 10 430 

SYCMOOl101 289.5 73.75 

SYCM002201 2.24 444 10.3 176 

009M000101 
009MOOOl01 ·-
009M000301 --
009M000401 ·---
009M000501 

Shipyard Creek Sediment Page 2 of 8 
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SHIPYARD CREEK SEDIMENT RESULTS 

Samole ID Total Heota-Furans Total Hexa-Dioxins Total Hexa-Furans Total Penta-Dioxins Total Penta-Furans Total Tetra-Dioxins Total Tetra-Furans 
nv1kP nl!/k2 nruk.o nl!/k2 nl!/k2 n2ib ..!!fl!c.e 

SYCMOOOlOl 5.5 81.3 4.34 8.71 3.14 9.09 1.03 
SYCM000201 1.81 25.4 1.58 4.23 9.27 
SYCM000301 0.88 -SYCM000401 2.05 74.1 5.15 - 8.82 16.8 ·-SYCM000501 1.06 21.4 0.7 3.4 7.46 
SYCM000601 0.47 19.7 0.2 . 2.22 5.2 
SYCM000701 5.04 45.4 2.71 ·-3.56 1.34 2.51 
SYCM000801 5.7 97.3 1.82 8.6 4.72 
SYCM000901 1.09 126 15.6 7.32 
SYCMOOlOOl 1.17 119 12.4 5.79 --SYCM001101 0.68 8.81 1.41 1.39 
SYCMOOl201 0.82 2.38 
SYCM001301 2.09 23 2.09 1.41 
SYCM001401 201 13.4 5.62 5.56 
SYCM001501 1.48 112 1.9 8.14 3.92 0.42 
SYCM001601 7.69 88.33 4.69 5.22 3.98 
SYCM001701 46 7.17 3.15 -
SYCM001801 3.36 27.28 1.31 2.41 2.72 2.12 
SYCM001901 4.2 74.2 7.42 3.37 
SYCM002001 8.89 151 
SYCM002101 47.15 2.26 
SYCM002201 50.4 2.63 3.78 2.76 
009M000101 
009M000201 -
009M000301 - ·-
009M000401 ---
009MOOOS01 

-~- ··----·-

Shipyard Creek Sediment; Page 3 of8 
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SHIPYARD CREEK SEDIMENT RESULTS 

Samnle ID Aluminum <All Antimon' (Sb) Anenic (As) Barium (Bal Benllium (Bel Cadmium <Cdl Chromium <Crl Cobalt fCo\ Conner CC.ID_ 
m2'k.2 m2'k.2 m2'k2 m2'ke ml!/k2 mldke MPJlr.P m2'k2 mldke 

SYCM000101 16900 0.99 13. l 21.8 0.91 l 132 3.4 20.l 
SYCM000201 lSlOO 12.9 18.6 0.93 0.77 97.7 3.4 18.6 
SYCM000301 14300 13.2 19.9 0.97 0.97 S3.1 3.3 14 
SYCM000401 9640 0.96 9.4 14.7 0.68 ·-0.66 79.4 2.2 10.7 
SYCM000501 17300 0.77 12.8 20.3 0.82 0.8 63.4 3.3 11.9 
SYCM000601 73SO 0.78 9.1 lS.S 0.63 0.64 so 1.2 13.S 
SYCM000701 13700 12.8 21.7 0.77 0.68 16.S 3.4 23.4 
SYCM000801 20200 21.6 27.S 0.72 0.84 63.2 6.3 20.8 
SYCM000901 10800 0.66 13.9 18.3 0.43 0.76 60.S 3.9 _41.9 
SYCM001001 - 16900 --- 13.4 27.1 1.2 0.73 73.l S.2 21 
SYCM001101 S720 6.9 15.1 0.49 O.lS 26 2.6 11.4 
SYCM001201 13400 0.7 8.1 27.7 0.68 0.56 S9.2 2.5 24.l 
SYCM00130l 14900 7.3 23.4 0.84 0.28 104 4.2 36.5 
SYCM001401 33800 18.8 37.4 0.82 0.87 51.1 7.3 24.4 
SYCM001501 27300 21.7 32.6 1.3 0.35 58.2 7.1 17.3 
SYCM001601 26.366.67 20.43 31.33 0.81 0.98 50.27 6.4 20.53 
SYCM001701 20550 24.2 24.65 1.35 0.32 43.8 6.9 12.2 
SYCM001801 15.826.67 0.56 11.63 28.47 0.78 0.73 40.4 2.35 30.93 
SYCM001901 25100 21.7 31.4 0.93 0.84 52.4 6.7 21.3 
SYCM002001 26300 20.6 30.4 1.2 53.4 7.1 18.3 
SYCM002101 24200 14.8 30.55 1.1 0.185 43.3 3.8 12.6 
SYCM002201 16300 13.8 21.3 0.78 0.72 37 5.1 16.1 
009M000101 21400 14.1 17.7 ocn I 'l'> ~ 11.4 

( 009M00020t 5160 3.3 18.6 0.51 17.8 2.3 228 !) 009M000301 17600 15.6 21.4 1 0.23 48.3 5.6 28.7 
009M000401 20600 2.7 11.9 29.1 0.94 -U.1>4 .l~l ::u 141 -
009MOOOS01 9870 2.9 7.3 19.2 0.55 0.61 168 3.3 90 

Shipyard Creek Sediment Page ~ of8 
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SHIPYARD CREEK SEDIMENT RESULTS 

Samole ID Lead <Pb) Maneanese <Mn). Mercurv (H2) Nickel (Ni) Selenium (Se) Sih·er <Ae) Thallium ITll Tin <Sn) VanadiumM Zinc(Zn) 
me.Ike me.Ike me.Ike me/k2 m21k2 me.Ike ml!!ke me.Ike m2/k2 mtdke 

SYCM00010l 22.9 192 27.8 -
45.4 115 

SYCM00020l 18 179 25.4 1.7 0.44 40.9 89.3 
SYCM00030l 11.5 202 21.S 2.5 0.49 42.7 67 
SYCM00040l 10.9 98.I 22 1.2 0.38 25.7 67.5 
SYCM000501 10 142 22.3 1.9 40.S 56.S 
SYCM00060J 3.8 74.7 20.9 2 1.3 22.4 41.4 
SYCM00070l 23 197 24.3 40.7 76.4 
SYCM00080l 27.7 626 13.7 72.4 99.3 
SYCM000901 28.l 118 10.2 30.6 94.9 
SYCMOOJOOJ 21.5 145 20 I.I 36.6 87.4 
SYCMOOJ101 10.6 128 6.5 0.7 19.4 39.2 
SYCMOOJ20J 17.3 367 16.5 1.2 3.3 30.4 74.8 
SYCM001301 36.9 67.7 0.09 19.9 1.4 42.3 87.S 
SYCM001401 27 .532 17 83.9 102 
SYCM001501 20.9 383 17.7 0.78 61.8 60.5 
SYCM001601 25.77 707 14. l 66.53 90.77 
SYCM001701 19.6 183 13.9 2.2 0.87 59.9 46.85 
SYCM001801 14.13 142.27 11.77 1.7 1.65 28.53 49.17 
SYCM001901 28.6 763 14.4 70 103 
SYCM002001 22.S 838 14.4 2.9 - 27.l 63.6 76.5 
SYCM002101 17.7 166.5 15.25 0.86 43.9 SI.OS 
SYCM002201 19.7 434 10.8 48 69.2 
009M000101 44.8 161 0.16 24.3 1.5 47.7 115 
009M000201 102 25.7 0.02 14.2 0.82 17.4 133 
009M000301 74.5 274 0.51 18.3 1.5 49.6 121 
009M000401 107 274 0.69 37.3 0.56 52.2 387 
009M000501 74.8 118 0.33 21.2 0.9 28.7 261 

Shipyard Creek Sediment Page 5 of 8 
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SHIPYARD CREEK SEDIMENT RESULTS 

Samnle ID Benzo<a)anthracene Bemo(alnvrene Benzolhlftuoranthene Benzo< t1.h.i\nervlene Benzo<kUluoranthene BEHP Cho·sene 
u21k2 uelke ul!/k2 uelke ul!/k2 ul!/k2 ul!/k2 

SYCMOOOlOl 
SYCM000201 
SYCM000301 1600 
SYCM000401 
SYCM000501 
SYCM000601 
SYCM000701 110 170 
SYCM000801 
SYCM000901 100 110 140 120 
SYCM001001 
SYCM001101 ---
SYCM001201 
SYCM001301 150 -
SYCM001401 
SYCM001501 
SYCM001601 
SYCM001701 
SYCM001801 114 147.5 139 41 87 51 122 
SYCM001901 
SYCM002001 180 
SYCM002101 68.5 60 630 70 
SYCM002201 
009M000101 87 --
009M000201 160 
009M000301 
009M000401 -- ----
009M000501 140 830 -

Shipyard Creek Sediment: Page 6 of 8 
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SHIPYARD CREEK SEDIMENT RESULTS 

SamolelD Di-n-hutvlphthalate Di-n-octvl ohthalate Dieth,·lohthalate Fluoranthene Indenofl.2.3-cdlnvrene Phenanthrene Pvrene 
ul!/k2 Ul!/kl! ul!/k2 ul!/k2 ul!/k2 ul!/k2 ul!/ke 

SYCMOOOIOI 
SYCM000201 
SYCM000301 830 
SYCM000401 
SYCM000501 
SYCM000601 ; 

SYCM000701 160 99 100 
SYCM000801 200 210 
SYCM000901 81 190 74 180 
SYCMOOlOOl -
SYCM001101 
SYCM001201 
SYCM00130l 130 
SYCM00140l 1400 -
SYCM001501 89 
SYCM001601 180 
SYCM001701 
SYCM001801 45 203.33 100 96.S 206.67 
SYCM001901 
SYCM002001 350 - 170 250 
SYCM002101 110 115.5 69 170 
SYCM002201 
009M000101 230 280 

~ 009M000201 -----
..... 009M000301 

009M000401 9500 6400 ---
009M000501 350 -- - 340 

Shipyard Creek Sediment Page 7 of 8 
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SHIPYARD CREEK SEDIMENT RESULTS 

SamolelD Total OrHnic Carbon CTOC1 4.4'-DDD 4.4'-DDE 4.4'-DDT Aldrin Aroclor-1248 Aroclor-1254 Aroclor-1260 beta-BBC 
m2/k2 uelke uelk2 u2/k2 u2/k2 uelk2 ulllk2 u21k2 gpJkp 

SYCM000101 2.1 
SYCM000201 2.6 
SYCM000301 2.4 
SYCM000401 0.98 
SYCM00050l 3.4 
SYCM00060l 0.71 
SYCM000701 5.1 
SYCM00080l 4.7 
SYCM000901 2.7 
SYCMOOlOOl 3.2 
SYCMOOHOl 1.9 
SYCM001201 2.2 
SYCM00130l . 6.4 
SYCM001401 4.6 
SYCM001501 2.4 
SYCM001601 4.87 
SYCM001701 S.l 
SYCM001801 1.12 
SYCM001901 4.7 
SYCM002001 2.8 
SYCM002101 2.6 
SYCM002201 3.5 
009M000101 34000 4 110 

~ 009M000201 22000 4 4 15 130 7 
~ 009M000301 26000 21 --

009M000401 46000 41 110 18 3000 690 770 
. -

009M000501 26000 91 150 140 12 510 380 

Shipyard Creek Sediment: Page 8 of 8 





APPENDIX Q.4

COOPER RIVER:

CHEMICAL CONCENTRATIONS IN SEDIMENT SAMPLES COLLECTED
IN SUPPORT OF DREDGING ACTIVITIES





TABLE Q4-1 

COOPER RIVER SEDIMENT DATA FOR SAMPLES COLLECTED IN 2008 
COMPARED TO CONCENTRATIONS IN SEDIMENT SAMPLES COLLECTED IN SUPPORT OF DREDGING ACTIVITIES 

ZONEJ 
CHARLESTON NAVAL COMPLEX 

NORTH CHARLESTON, SOUTH CAROLINA 

Samples Collected In 2008<21 

Chemical111 
Range of Detected Average GEL131 WPC141 ANAMAR<5I 

Concentrations Concentration 

Semivolatile Organic Compounds (ua/kal 
ACENAPHTHENE 7 - 1400 473 4.12 - 60.9 9.6- 24 17.9U - 18.9U 
ANTHRACENE 64- 2400 888 25.5- 173 59 - 140 17.9U - 18.9U 
8ENZO(A)ANTHRACENE 190 - 5800 2210 52.6- 260 100- 190 23.1 - 44.1 
8ENZO(A)PYRENE 120 - 2500 1153 40.7- 208 74 - 150 19.0- 39.3 
CHRYSENE 170- 5100 2050 58.7 - 299 110-190 25.5 - 51.2 
FLUORANTHENE 330 - 41000 13960 154 - 525 160- 380 18.7 - 27.9 
FLUOR ENE 14 - 2200 742 4.46 - 50.0 15- 26 12.0U - 12.6U 
PHENANTHRENE 97 - 18000 6069 12.3-164 23- 130 5.98U- 9.59 
PYRENE 300- 26000 9633 110 - 376 140 - 340 20.6 - 29.1 
lnoraanics (mQ/ka) 
ARSENIC 2.1 - 20.5 13.4 18.7 - 26.1 16.6 - 18.9 17.2- 21.5 
CHROMIUM 37 - 68.4 54.4 44.1 - 53.2 43.1 - 47.2 39.3 - 44.3 
COPPER 43.5-386 192.5 19.5- 67.5 19.2 - 21.8 21.6- 23.3 
LEAD 21 - 147 69.5 19.1 - 29.2 20.7- 25.5 18-20.9 
NICKEL 20 - 32.6 25.2 12.6 - 14.3 13.2 - 14.8 10.8-12.1 
ZINC 95.8 - 826 355.3 72.7-110 68- 74.6 71.9 - 77.1 
Footnotes: 
(1) Chemcals shown are those indicated in RFI Table 4-6 as having detected concentrations that exceeded ecological 

screening values and background values. 
(2) Three samples collected by Tetra Tech NUS, Inc. (054M000103, 556M000703, and 556M000503); see RFI Table 4-6. 
(3) Range of concentrations in seven samples (reference sample excluded); from Table 1 of Sediment Testing 

Report (GEL, 2010). 
(4) Range of concentrations in six samples; from Table 5 of Berth Maintenance, Shallow Sediment Sampling Report, 

Veterans Terminal (WPC,2011 ). 
(5) Concentrations in two samples collected at Pier P; from Tables 58 and 68 of Evaluation of Dredged Material, 

USCG Tradd Street and Pier Papa .(ANAMAR, 2011 ). "U" values are method detection limits in non-detect samples. 
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SEDIMENT TESTING REPORT 

CMMC,LLC 
North Charleston, South Carolina 

1.0 Introduction 

CM:MC, LLC (CMMC) has applied to the Charleston District, Corps of Engineers 

(COE) for authorization to perform berth maintenance dredging with a hydraulic dredge 

and transport the dredged material via pipeline to the Clouter Island Confined Disposal 

Facility (CDF). The CMMC facility is comprised of several piers at the former 

Charleston Naval Complex located on the Cooper River in North Charleston, Charleston 

County, South Carolina. The specific piers are Pier Charlie (C), Pier Delta (D), Pier 

Foxtrot (F), Pier Golf (G), Pier Hotel (H), Pier Juliet (J), Pier Sierra (S), Pier Tango (T), 

and Pier Uniform (U). The permit application number for the proposed maintenance 

dredging activity is PN 2008-2305-2IR. CMMC has an active South Carolina 

Department of Health and Environmental Control - Office of Ocean and Coastal 

Resource Management (OCRM) permit (OCRM-06-129-R) to perform the above 

maintenance dredging activities. 

As part of the authorization process for the dredging and disposal activities, the 

COE required sampling and analysis of the proposed dredge material. This evaluation of 

the sediment quality has been performed in accordance with standard COE protocol as 

presented in GEL Engineering, LLC's (GEL's) Sampling and Analysis Plan (SAP), dated 

June 24, 2009. A copy of the SAP and the COE's approval dated November 3, 2009, are 

included in Appendix l 

In accordance with the approved SAP, eight sediment samples were analyzed, 

including seven from the various piers and a reference sample from Yellow House Creek. 

The eight sediment samples were analyzed in accordance with the tables shown in the 

SAP. Eight water samples were analyzed, including seven from the various piers and a 

background sample collected from Yellow House Creek. A rinsate sample was also 

collected and analyzed to assess field quality control. The nine water samples were 

analyzed in accordance with the tables shown in the SAP. Details of the sample 

collection and analytical procedures are presented below. 
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Sediment Testina Report 
CMMC,LLC 
North Charleston, South Carolina 

2.0 Location of Sampling Areas 

February 3. 2010 
Pagel 

The sampling areas consisted of each side of Piers C, D, F, H, S, T, and U with the 

sediment and water samples collected on each side of the pier composited to form one 

sediment and one water sample per pier. The reference samples were collected from the 

standard location within the mouth of Yellow House Creek. Details concerning each 

sample location are shown in Figure 2 of the SAP included in Appendix I. 

The locations of all the sampling points were recorded in the field with a Trimble 

global positioning system (OPS) equipped with a differential beacon receiver. Vessels 

moored along side three of the piers created interference with the OPS equipment and the 

exact locations could not be determined. A copy of the Summary of Measurements and 

Field Conditions is included in Appendix II. The state plane coordinates for each 

sediment sample location and the sample identification numbers are presented below in 

Table 2.0.1. 

Table2.0.1 
Coordinates of Sediment Samples Locations and 

Sample Identification 

Sample Locations E . Northing -
SED-REF 2330534.37 393777.86 

SED-C-N 2318137.73 377386.22 

SED-C-S 2317474.97 376839.19 

SED-D-N 2317701.14 376794.32 

SED-D-S 2318187.49 376696.35 

SED-F-N 2318330.77 376328.44 

SED-F-S 2318914.93 376199.85 

SED-H-N 2319783.48 374991.04 

SED-H-S 2320138.51 374733.95 

SED-S-N no satellite service 

SED-S-S 2325743.08 371701.28 

SED-T-N no satellite service 

SED-T-S 2326364.84 371495.88 

SED-U-N no satellite service 

SED-U-S 2326887.68 371256.61 

GEL Engineerina, LLC 
a Member of the GEL Group, Inc. 
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The samples were collected and analyzed in accordance with the SAP. The field 

sampling and laboratory methods used to collect and analyze the samples are discussed 

below. 

3.1 Field Sampling and Sample Handling Procedures 

The sediment samples were collected during the period of November 16-18, 2009. 

The samples were collected by vibracoring a continuous core to the proposed dredge 

depth, including the proposed overdepth. In three locations where moored vessels 

(vessels were double-breasted and had boom deployed) prevented the use of the vibracore 

system, the samples were collected using a stainless steel clamshell sampling device 

(Petite Ponar) between the vessel and pier. The reference samples were also collected 

using the Petite Ponar. All work was performed from GEL's 30-foot pontoon workboat. 

New laboratory-quality PVC gloves were worn by field personnel during all sample 

collection activities and changed between each sampling location. All of the sampling 

equipment was thoroughly cleaned prior to use in the field. It was necessary to field 

clean only the stainless-steel compositing bow 1, the stainless-steel clamshell device, and 

the stainless-steel spoons used to homogenize the sediment samples due to the use of new 

core-barrel liners at each sample location. 

The vibracore system was driven by a concrete vibrating machine. A 3-inch 

diameter aluminum core-barrel was used at each sediment sampling station. In addition, 

new, low density polypropylene liners were used in the core-barrels to prevent any 

potential cross contamin~tion between coring locations. The clamshell device was 

attached to a polypropylene rope and lowered to the bottom. Following retrieval of the 

vibracore and clamshell, the sediment was placed into a stainless-steel bowl and 

thoroughly homogenized until the appropriate volume of sediments had been collected. 

The clamshell device was cleaned between each sampling location. The liquids 

used in the cleaning process were collected and placed in an appropriate container for 

proper disposal by GEL. One rinsate sample was collected from the final rinsate of the 

sampling equipment after the cleaning procedures had been performed. The rinsate 

sample was analyzed for the total and dissolved fractions of the parameters listed in the 

SAP (Appendix I). 

GEL Engineering, LLC 
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The samples were placed in certified-cleaned laboratory sample containers and 

labeled. The samples were documented on a chain of custody form with the following 

information: 

a. Name of Site 
b. Field Location Number 
c. Date and Time of Sample 
d Initials and Printed Name of Collector 
e. Type of Analysis 

The samples were then placed on ice in a cooler. The samples remained in the 

custody of GEL personnel during transport back to our laboratory, GEL Laboratories, 

LLC, for analysis. All samples were analyzed by GEL Laboratories, LLC except for 

grains size, dioxins and furans, butyltins, and PCBs. These fractions were analyzed by 

the following laboratories: 

• Dioxins and Furans - SGS Environmental Services, Inc. 

• Tributyltin and PCBs - Columbia Analytical Services, Inc. 

•Grain Size - Soil Consultants, Inc. 

3.2 References for Laboratory Protocols 

As presented in the SAP, GEL collected and analyzed eight sediment samples, eight 

water samples, and an equipment rinsate (total and dissolved) sample. A summary of the 

analyses is presented below. 

The sediment samples were analyzed for the following parameters: 

Metals Pesticides 
Total Organic Carbons (TOC) Polychlorinated Biphenyls (PCBs) 
Grain Size Polynuclear Aromatic Hydrocarbons (P AHs) 
% Solids Butyltins, including Tributyltin 
Specific Gravity Dioxins I Furans (Dioxins) 
Atterberg Limits 

The water and rinsate samples were analyzed for the following parameters: 

Metals Pesticides 
Total Organic Carbons (TOC) Polychlorinated Biphenyls (PCBs) 
Polynuclear Aromatic Hydrocarbons (P AHs) 
% Solids Butyltins, including Tributyltin 
Total Suspended Solids (TSS) Dioxins I Furans (Dioxins) 

GEL Engineering, LLC 
a Member of the GEL Group, Inc. 
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In addition, a laboratory control sample (LCS), a LCS duplicate sample (LCSD), a 

matrix spike sample (MS), a MS duplicate sample (MSD), and a method blank were 

analyzed with the project samples. The samples were analyzed in accordance with the 

methods and lower reporting limits (LRLs) presented in the SAP, with minor exceptions. 

The exceptions are discussed below. 

3.2.1 Exceptions to the Proposed Methods 

All of the methods used for the analyses were in accordance with the methods 

presented in GEL's SAP. 

3.2.2 Exceptions to the Proposed Lower Reporting Limits 

As noted in the SAP, the lower reporting limits (LRL) for the sediment analyses 

will vary based on the moisture content of the respective sample since the results are 

reported on a dry weight basis, consistent with industry standards. In addition, matrix 

interferences are commonly associated with the analysis of marine sediments as a result 

of the natural occurrence of analytes such as chlorides, sulfates, and sodium. 

Interferences are particularly common in fine grained, clay-rich sediments, such as pluff 

mud, which commonly occurs in areas requiring dredging. The following discussion 

provides more detailed information on Detection Limits (Du), LR.Ls and types of 

interferences. 

• Detection Limit (DL) - The DL is the lowest concentration of an analyte that 
can be detected with a 99% certainty that the analyte is present. At 
concentrations between the DL and the LRL (discussed below), the only 
certainty is in the presence or absence of the analyte; therefore, there can be 
some error associated with the reported concentration, particularly as the 
concentration approaches the DL. DL values appear under the DL column on 
the Certificates of Analysis. Analytes detected at concentrations between the 
DL and the LRL (shown as RL on the Certificate of Analysis) are designated 
with a "J" on the Certificates of Analysis to indicate that the reported 
concentration is estimated. 

• Lower Reporting Limit (LRL) - The LRL is the lowest concentration of a 
particular compound that can be detected and quantified with a specific 
accuracy by available modem instrumentation. The LRL is typically derived 
from the lowest concentration to which the instrumentation has been calibrated 
and is typically greater than, but at a minimum, equal to the DL. In cases where 
samples exhibit no interferences or matrix difficulties, the LRL is the lowest 
achievable quantifiable limit. This value appears under the RL column on the 

GEL Engineering, LLC 
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Certificates of Analysis. Analytes detected at concentrations equal to or greater 
than the RL have no associated qualifier on the Certificates of Analysis. 

Analytes not present at concentrations equal to or greater than the DL are designated with 

a "U'' qualifier and a "ND" result on the Certificates of Analysis. 

To determine a DL for a particular analyte, multiple analyses are performed on a 

standard of that analyte in deionized water, followed by a statistical evaluation of the 

results. However, "real world" samples are usually not of the same quality as deionized 

water and, therefore, it is often difficult or impossible to achieve the stated DL (and 

associated LRL) in a "real world" sample. The problems associated with "real world" 

samples substantiate the need for LRLs, as well as DLs. Like DLs, the LRLs reported are 

the lowest achievable by the methodology only if no interferences exist. To avoid 

interferences in "real world" samples, it is often necessary to dilute the sample. A 

dilution of a sample will increase the DL and LRL proportionally to the dilution required. 

The primary reasons for diluting samples are listed below. 

1) High concentrations of heavy molecular weight organic compounds-These 
interferences usually are not detected within the chromatographic range of the 
analytes of interest. However, since the heavy organic compounds do not 
completely volatilize while inside analytical instruments, they contribute to 
active sites, column degradation, instrument malfunction, and the need for 
significant maintenance. Some sample "clean-up" methods are available for 
such interferences; however, many times the sample requires some dilution, 
even after clean-up. · 

2) Interferences within the chromatographic from non-target analytes - If the 
retention times of non-target analytes coincide with those of the analytes of 
interest, they can mask the signal of the specific analyte of interest. 

3) High concentration of an analyte of interest (target analyte)- Target analytes 
must be quantified within the calibration range of the instrumentation to achieve 
accurate quantitative data. Furthermore, a high concentration of a target analyte 
can mask the signal of other analytes of interest. If the concentration exceeds 
the calibration range, the sample must be diluted to bring the analyte(s) within a 
quantifiable range. 

Collectively, these three reasons for sample dilutions are known as matrix interferences. 

Substantial efforts are made to avoid dilutions of any sample. 

Furthermore, it is also necessary to demonstrate how DLs and LRLs are affected by 

the varying moisture contents of individual sediment samples. Please note that all of the 

proposed detection limits in the SAP are based on an "as received" or wet weight basis 

since it is difficult to predict the moisture contents of the individual project samples. To 

GEL Engineering, LLC 
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report DLs and LRLs on a dry weight basis, the moisture content of the sample must be 

taken into account. This is best summarized in the EPA's Contract Laboratory Program 

(CLP) standard contract entitled "Statement of Work for Organic Analysis, Multi-media, 

Multi-concentration, Revision SOMOl.2," which was promulgated in June 2007. This 

EPA document is widely accepted as the definitive guidance for performing CLP-type 

analyses. 

As stated on page C-1 of the EPA document, "Specific quantitation limits are 

highly matrix dependent. The quantitation limits listed herein are provided for guidance 

and may not always be achievable. Furthermore, for soil samples, the moisture content 

of the samples must be used to adjust the contract required quantitation limit values 

appropriately." Since the LRLs (also known as quantitation limits) stated in the EPA 

contract are based on a wet weight basis, the LRLs for analytes calculated on a dry 

weight basis will always be higher when adjusted for moisture content. This is also 

summarized on page C-8 of a previous version of the same EPA contract, version 

OLMOl.O, which states, "Quantitation limits listed for soiVsediment are based on wet 

weight. The quantitation limits calculated by the laboratory for soiVsediment, calculated 

on a dry weight basis as required by the contract, will be higher." 

As noted above, DLs and I...Rl..3 will increase proportionately with moisture content. 

The moisture contents of the sediment samples collected as part of the CMMC project 

ranged from 68.3% to 80.4.4%. GEL made every effort to achieve the lowest possible 

DLs and LRLs for the parameters analyzed; however, since the percent moisture of each 

sample must be accounted for when reporting the results on a dry weight basis, the DLs 

and LRLs for the individual constituents are elevated compared to DLs and I...Rl..3 on a 

wet weight basis. An example calculation of the effects of moisture content on an 

analytical result is included in the Assumptions and Calculations section following the 

text. 

The following discussion provides specific details on DLs and I...Rl..3 for the CMMC 

sediment samples. 

• Metals - No sample dilutions were required for the metals analyses. Most of the 

DLs reported on the Certificates of Analysis are equal to or less that the LRLs 

proposed in the SAP even though they are reported on a dry weight basis. 

• TOC concentrations in all samples exceed the proposed LRL. 

GEL Engineering, LLC 
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• Grain Size is reported to 0.1 % which is less than the proposed LRL. 

• Moisture Content is reported to 0.1 % which is less than the proposed LRL. 

• Pesticides - As noted in the laboratory report included in Appendix ill, high 

concentrations of sulfur were present in the samples. Two clean up techniques 

were used to reduce the sulfur content and "clean up" the samples to reduce 

interferences. Nevertheless, all pesticide analyses required a lOx dilution. 

Therefore, the DLs and LRLs are slightly elevated compared to the proposed 

LRLs. 

• PCB Congeners - No sample dilutions were required for the PCB Congener 

analyses. Most of the DLs reported on the Certificates of Analysis are equal to or 

less that the LRLs proposed in the SAP even though they are reported on a dry 

weight basis. 

• PCB Aroclors - No sample dilutions were required for the PCB Aroclors 

analyses. The majority ~f the results are below the RLs even though they are 

reported on a dry weight basis. 

• P AHs - No sample dilutions were required for the P AH analyses. Most of the 

DLs reported on the Certificates of Analysis are equal to or less that the LRLs 

proposed in the SAP even though they are reported on a dry weight basis .. 

• Dioxins and Furans - No sample dilutions were required for the dioxin and furan 

analyses after sample cleanup. Most of the reported DLs (referred to as an EDL 

for dioxin and furan analysis) are below or comparable to the LRL proposed in 

the SAP even though they are reported on a dry weight basis .. 

• Butyltins - No sample dilutions were required for the butyltins analyses. The 

reported DLs (referred to as an MRL for butyltins analysis) are below the LRL 

proposed in the SAP even though they are reported on a dry weight basis .. 

In summary, adjustments were made for moisture content to report the data on a dry 

weight basis in accordance with industry standards, which caused the DLs and LRLs to 

be raised. For some analytes, a sample dilution was required despite use of sample clean 

up techniques; this also caused the DLs and LRLs to be raised. Despite these 

adjustments, the reported data are comparable to or less than the I...R.U proposed in the 

SAP. 

GEL Engineering, LLC 
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Summary of Analytical Results - Sediment Bulk Chemistry Analyses 

. ( 
Samele Number Fraction Parameter Lab Result Lab Qualifier Units ERL ERL !units! ERM ERM !units) ESL ESL !unit•! 
SED-PIER-C G Total Organic Carbon Average 42800 MG/KG 
SED-PIER-0 G Total Organic Carbon Average 49400 MG/KG 
SED-PIER-F G Total Organic Carbon Average 44600 MG/KG 
SED-PIER-H G Total Organic Carbon Average 44200 MG/KG 
SED-PIER-S G Total Organic Carbon Average 31100 MG/KG 
SED-PIER-T G Total Organic Carbon Average 35900 MG/KG 
SED-PIER-U G Total Organic Carbon Average 34700 MG/KG 
SEO-REF G Total Organic Carbon Average 104000 MG/KG 
SED-PIER-C METALS Antimony 4.69 MG/KG 12 mg/kg 
SEO-REF METALS Antimony .1.68 J MG/KG 12 mg/kg 
SED-PIER-C METALS Arsenic - 26.1 MG/KG 8.2 mg/kg 70 mg/kg 7,24 mg/kg 
SED-PIER-0 METALS Arsenic 20.4 MG/KG 8.2 mg/kg 70 mg/kg 7.24 mg/kg 
SED-PIER-F METALS Arsenic 20.9 MG/KG 8.2 mg/kg 70 mg/kg 7.24 mg/kg 
SED-PIER-H METALS Arsenic 20.7 MG/KG 8.2 mg/kg 70 mg/kg 7.24 mg/kg 
SED-PIER-S METALS Arsenic 19.2 MG/KG 8.2 mg/kg 70 mg/kg 7.24 mg/kg 
SED-PIER-T METALS Arsenic - 18.7 MG/KG 8.2 mg/kg 70 mg/kg 7.24 mg/kg 
~ED-PIE -U METALS Arsenic 23.8 MG/KG 8.2 mg/kg 70 mg/kg 7.24 mg/kg 
-seo:REF l METALS Arsenic 12.9 - Rc..f. s,..,~J MG/KG 8.2 mg/kg 70 mg/kg 7.24 mg/kg 
SEO-Pl -C METALS Cadmium 0.668 J MG/KG 1.2 mg/kg 9.6 mg/kg 0.68 mg/kg 
SED-PIER-0 METALS Cadmium 0.351 J MG/KG 1.2 mg/kg 9.6 mg/kg 0.68 mg/kg 
SED-PIER-F METALS Cadmium 0.409 J MG/KG 1.2 mg/kg 9.6 mg/kg 0.68 mg/kg 
SED-PIER-U METALS Cadmium 0.351 J MG/KG 1.2 mg/kg 9.6 mg/kg 0.68 mg/kg 
SED-PIER-C METALS Chromium -53.2 MG/KG 81 mg/kg 370 mg/kg 52.3 mg/kg 

( SED-PIER-D METALS Chromium 47.3 MG/KG 81 mg/kg 370 mg/kg 52.3 mg/kg 
SED-PIER-F METALS Chromium 48.8 MG/KG 81 mg/kg 370 mg/kg 52.3 mg/kg 
SED-PIER-H METALS Chromium 47.4 MG/KG 81 mg/kg 370 mg/kg 52.3 mg/kg 
SED-PIER-S METALS Chromium 44.9 MG/KG 81 mg/kg 370 mg/kg 52.3 mg/kg 
SED-PIER-T METALS Chromium 44.1 MG/KG 81 mg/kg 370 mg/kg 52.3 mg/kg 

a METALS Chromium 46.3 MG/KG 81 mg/kg 370 mg/kg 52.3 mg/kg 
F METALS Chromium 33.1 {Ef, MG/KG 81 mg/kg 370 mg/kg 52.3 mg/kg 

c METALS Copper 38.6 MG/KG 34 mg/kg 270 mg/kg 18.7 mg/kg 
SED-PIER-D METALS Copper 39.5 MG/KG 34 mg/kg 270 mg/kg 18.7 mg/kg 
SED-PIER-F METALS Copper . 67.5 MG/KG 34 mg/kg 270 mg/kg 18.7 mg/kg 
SED-PIER-H METALS Copper 38.2 MG/KG 34 mg/kg 270 mg/kg 18.7 mg/kg 
SED-PIER-S METALS Copper 25.8 MG/KG 34 mg/kg 270 mg/kg 18.7 mg/kg 
SED-PIER-T METALS Copper 24.6 MG/KG 34 mg/kg 270 mg/kg 18.7 mg/kg 
SEO-PIE -U METALS Copper 19.5 MG/KG 34 mg/kg 270 mg/kg 18.7 mg/kg 

ED-REF METALS Copper 16.6 .' '" MG/KG 34 mg/kg 270 ' mg/kg 18.7 mg/kg 
-C METALS Lead - 29.2 MG/KG 46.7 mg/kg 218 mg/kg 30.2 mg/kg 

SED-PIER-0 METALS Lead 23.8 MG/KG 46.7 mg/kg 218 mg/kg 30.2 mg/kg 
SED-PIER-F METALS Lead 25.0 MG/KG 46.7 mg/kg 218 mg/kg 30.2 mg/kg 
SED-PIER-H METALS Lead 23.4 MG/KG 46.7 mg/kg 218 mg/kg 30.2 mg/kg 
SED-PIER-S METALS Lead 20.4 MG/KG 46.7 mg/kg 218 mg/kg 30.2 mg/kg 
SED-PIER-T METALS Lead -19.1 MG/KG 46.7 mg/kg 218 mg/kg 30.2 mg/kg 
SED-PIER-U METALS Lead 22.2 MG/KG 46.7 mg/kg 218 mg/kg 30.2 mg/kg 

(SEo-B_EF) METALS Lead 16.3 ,4 ~f: MG/KG 46.7 mg/kg 218 mg/kg 30.2 mg/kg 
SED-PIER-C METALS Mercury 1120 UG/KG 150 ug/kg 710 ug/kg 130 ug/kg 
SED-PIER-D METALS Mercury 73.1 UG/KG 150 ug/kg 710 ug/kg 130 ug/kg 

l SED-PIER-F METALS Mercury 81 UG/KG 150 ug/kg 710 ug/kg 130 ug/kg 

- SED-PIER-H METALS Mercury 89.2 UG/KG 150 ug/kg 710 Ug/kg 130 ug/kg 
SED-PIER-S METALS Mercury 69.6 UG/KG 150 ug/kg 710 ug/kg 130 ug/kg 



Table 1 
Summary of Analytical Results - Sediment Bulk Chemistry Analyses 

( Samele Number Fraction Parameter Lab Result Lab Qualifier Units ERL ERL (units) ERM ERM (units) ESL ESL (units! 
SED-PIER-T METALS Mercury 69.5 UG/KG 150 ug/kg 710 ug/kg 130 ug/kg 
SED-PIER-U METALS Mercury 64.1 UG/KG 150 ug/kg 710 ug/kg 130 ug/kg 

~ METALS Mercury <7Jb A:,6{' UG/KG 150 ug/kg 710 ug/kg 130 ug/kg 
s c METALS Nickel 13.6 , MG/KG 20.9 mg/kg 51 .6 mg/kg 15.9 mg/kg 
SED-PIER-0 METALS Nickel . 14.1 MG/KG 20.9 mg/kg 51 .6 mg/kg 15.9 mg/kg 
SED-PIER-F METALS Nickel -14.3 MG/KG 20.9 mg/kg 51 .6 mg/kg 15.9 mg/kg 
SEO-PIER-H METALS Nickel 13.6 MG/KG 20.9 mg/kg 51.6 mg/kg 15.9 mg/kg 
SED-PIER-S METALS Nickel 12.9 MG/KG 20.9 mg/kg 51.6 mg/kg 15.9 mg/kg 
SED-PIER-T METALS Nickel ·12.6 MG/KG 20.9 mg/kg 51.6 mg/kg 15.9 mg/kg 
SED-PIER-U METALS Nickel 13.4 MG/KG 20.9 mg/kg 51.6 mg/kg 15.9 mg/kg 

~ . 7.92 /{~ .. METALS Nickel MG/KG 20.9 mg/kg 51.6 mg/kg 15.9 mg/kg 
c METALS Selenium 3.96 J MG/KG 

SED-PIER-0 METALS Selenium 2.20 J MG/KG 
SED-PIER-H METALS Selenium 3.13 J MG/KG 
SEO-REF METALS Selenium 10.4 J MG/KG 
SED-PIER-C METALS Zinc .110 MG/KG 150 mg/kg 410 mg/kg 124 mg/kg 
SED-PIER-0 METALS Zinc 87.2 MG/KG 150 mg/kg 410 mg/kg 124 mg/kg 
SED-PIER-F METALS Zinc 105 MG/KG 150 mg/kg 410 mg/kg 124 mg/kg 
SED-PIER-H METALS Zinc 99.6 MG/KG 150 mg/kg 410 mg/kg 124 mg/kg 
SED-PIER-S METALS Zinc 76.4 MG/KG 150 mg/kg 410 mg/kg 124 mg/kg 
SED-PIER-T METALS Zinc . 72.7 MG/KG 150 mg/kg 410 mg/kg 124 mg/kg 
SED-PIER-U METALS Zinc 81.5 MG/KG 150 mg/kg 410 mg/kg 124 mg/kg 

( ta-RE~ METALS Zinc -64.6 /(et. MG/KG 150 mg/kg 410 mg/kg 124 mg/kg 
~Plc-C PCB Aroclor-1254 14.2 UG/KG 

_, SED-PIER-0 PCB Aroclor-1254 10.3 J UG/KG 
SED-PIER-F PCB Aroclor-1254 8.20 JP UG/KG 
SED-PIER-C PCB Aroclor-1260 8.60 J UG/KG 
SED-PIER-D SVOA 1-Methylnaphthalene 1.70 J UG/KG 
SED-PIER-T SVOA 1-Methylnaphthalene 5.87 J UG/KG 
SED-PIER-0 SVOA 2-Methylnaphthalene 2.54 J UG/KG 70 ug/kg 670 Ug/kg 330 ug/kg 
SED-PIER-S SVOA 2-Methylnaphthalene 2.56 J UG/KG 70 ug/kg 670 ug/kg 330 ug/kg 

... SED-PIER-C SVOA Acenaphthene ~4.12 J UG/KG 16 ug/kg 500 ugtkg 330 ug/kg 
SED-PIER-D SVOA Acenaphthene ·60.9 UG/KG 16 ug/kg 500 ug/kg 330 ug/kg 
SED-PIER-F SVOA Acenaphthene 10.4 UG/KG 16 ug/kg 500 ug/kg 330 ug/kg 
SED-PIER-H SVOA Acenaphthene 10.0 UG/KG 16 ug/kg 500 ug/kg 330 ug/kg 
SEO-PIER-S SVOA Acenaphthene 23.1 UG/KG 16 ug/kg 500 ug/kg 330 ug/kg 
SEO-PIER-T SVOA Acenaphthene 45.7 UG/KG 16 ug/kg 500 ug/kg 330 ug/kg 
SEO-PIER-U SVOA Acenaphthene 15.7 UG/KG 16 ug/kg 500 ug/kg 330 ug/kg 
SEO-PIER-C SVOA Acenaphthylene 8.98 UG/KG 44 ug/kg 640 ug/kg 330 ug/kg 
SEO-PIER-0 SVOA Acenaphthylene 4.82 J UG/KG 44 ug/kg 640 ug/kg 330 ug/kg 
SED-PIER-F SVOA Acenaphthylene 11.3 UG/KG 44 ug/kg 640 ug/kg 330 ug/kg 
SED-PIER-H SVOA Acenaphthylene 2.67 J UG/KG 44 ug/kg 640 ug/kg 330 ug/kg 
SEO-PIER-$ SVOA Acenaphthylene 16.4 UG/KG 44 ug/kg 640 ug/kg 330 ug/kg 
SED-PIER-T SVOA Acenaphthylene 13.2 UG/KG 44 ug/kg 640 ug/kg 330 ug/kg 
SED-PIER-U SVOA Acenaphthylene 4.16 J UG/KG 44 ug/kg 640 ug/kg 330 ug/kg 
SEO-PIER-C SVOA Anthracene -25.5 UG/KG 85.3 ug/kg 1100 ug/kg 330 ug/kg 
SEO-PIER-0 SVOA Anthracene 58.4 UG/KG 85.3 ug/kg 1100 ug/kg 330 ug/kg 

( 
SEO-PIER-F SVOA Anthracene 74.8 UG/KG 85.3 ug/kg 1100 ug/kg 330 ug/kg 
SEO-PIER-H SVOA Anthracene 32.9 UG/KG 85.3 ug/kg 1100 ug/kg 330 uglk_p __,, 
SEO-PIER-$ SVOA Anthracene .. 173 UG/KG 85.3 ug/kg 1100 ug/kg 330 ug/kg 
SED-PIER-T SVOA Anthracene 112 UG/KG 85.3 ug/kg 1100 ug/kg 330 ug/kg 



Table 1 
Summary of Analytical Results - Sediment Bulk Chemistry Analyses 

Samele Number Fraction Parameter Lab Result Lab Qualifier Units ERL ERL !units) ERM ERM !Units) ESL ESL (units) 
SED-PIER-U SVOA Anthracene 48.8 UG/KG 85.3 ug/kg 1100 ug/kg 330 ug/kg 

, ·- - 4.44 ~6f SEO-REF ) SVOA Anthracene J UG/KG 85.3 ug/kg 1100 ug/kg 330 ug/kg 
SEO-PIER-C SVOA Benzo(a)anthracene 97.3 UG/KG 261 ug/kg 1600 ug/kg 330 ug/kg 
SED-PIER-0 SVOA Benzo(a)anthracene 72.5 UG/KG 261 ug/kg 1600 ug/kg 330 ug/kg 
SEO-PIER-F SVOA Benzo(a)anthracene 151 UG/KG 261 ug/kg 1600 ug/kg 330 ug/kg 
SEO-PIER-H SVOA Benzo(a)anthracene 62.7 UG/KG 261 ug/kg 1600 ug/kg 330 ug/kg 
SEO-PIER-S SVOA Benzo(a)anthracene -260 UG/KG 261 ug/kg 1600 ug/kg 330 ug/kg 
SEO-PIER-T SVOA Benzo(a)anthracene 194 UG/KG 261 ug/kg 1600 ug/kg 330 ug/kg 
SEO-PIER-U SVOA Benzo(a)anthracene .52.6 UG/KG 261 ug/kg 1600 ug/kg 330 ug/kg 

'SEp~[j SVOA Benzo(a)anthracene · 10.7 ~d- UG/KG 261 ug/kg 1600 ug/kg 330 ug/kg 
"SEO-PIER-C SVOA Benzo(a)pyrene 97.8 UG/KG 430 ug/kg 1600 ug/kg 330 ug/kg 
SEO-PIER-0 SVOA Benzo( a)pyrene 55.1 UG/KG 430 ug/kg 1600 ug/kg 330 ug/kg 
SEO-PIER-F SVOA Benzo(a)pyrene 141 UG/KG 430 ug/kg 1600 ug/kg 330 ug/kg 
SEO-PIER-H SVOA Benzo(a)pyrene . 40.7 UG/KG 430 ug/kg 1600 ug/kg 330 ug/kg 
SEO-PIER-$ SVOA Benzo(a)pyrene . 208 UG/KG 430 ug/kg 1600 ug/kg 330 ug/kg 
SEO-PIER-T SVOA Benzo(a)pyrene 189 UG/KG 430 ug/kg 1600 ug/kg 330 ug/kg 
SEO-PIER-U SVOA Benzo(a)pyrene 42.6 UG/KG 430 ug/kg 1600 ug/kg 330 ug/kg 
,.,SEO-R~ SVOA Benzo(a)pyrene . 6.08 £-et J UG/KG 430 ug/kg 1600 ug/kg 330 ug/kg 

SEO-PIER-C SVOA Benzo(b )fluoranthene 152 UG/KG 
SEO-PIER-0 SVOA Benzo(b )fluoranthene 118 UG/KG 
SEO-PIER-F SVOA Benzo(b)fluoranthene 219 UG/KG 
SEO-PIER-H SVOA Benzo(b )fluoranthene 86.9 UG/KG 
SEO-PIER-S SVOA Benzo(b)fluoranthene 316 UG/KG 

( SEO-PIER-T SVOA Benzo(b )fluoranthene 272 UG/KG 
SED-PIER-U SVOA Benzo(b)fluoranthene 94.2 UG/KG 
SEO-REF SVOA Benzo(b )fluoranthene 17.7 -,t'ef UG/KG 
SEO-PIER-C SVOA Benzo(ghi)perylene 32.8 UG/KG 
SEO-PIER-0 SVOA Benzo(ghi)perylene 18.6 UG/KG 
SED-PIER-F SVOA Benzo(g hi)perylene 46.8 UG/KG 
SEO-PIER-$ SVOA Benzo(ghi)perylene 62.9 UG/KG 
SED-PIER-T SVOA Benzo(ghi)perylene 62.8 UG/KG 
SEO-PIER-U SVOA Benzo(ghi)perylene 15.4 UG/KG 
SED-PIER-C SVOA Benzo(k)fluoranthene 52.5 UG/KG 
SEO-PIER-F SVOA Benzo(k)fluoranthene 74.8 UG/KG 
SEO-PIER-T SVOA Benzo(k)fluoranthene 96.1 UG/KG 
SEO-PIER-C SVOA Chrysene 99.2 UG/KG 384 ug/kg 2800 ug/kg 330 ug/kg 
SEO-PIER-0 SVOA Chrysene 96.1 UG/KG 384 ug/kg 2800 ug/kg 330 ug/kg 
SEO-PIER-F SVOA Chrysene 177 UG/KG 384 ug/kg 2800 ug/kg 330 ug/kg 
SEO-PIER-H SVOA Chrysene 71.1 UG/KG 384 ug/kg 2800 ug/kg 330 ug/kg 
SEO-PIER-$ SVOA Chrysene •299 UG/KG 384 ug/kg 2800 ug/kg 330 ug/kg 
SEO-PIER-T SVOA Chrysene 225 UG/KG 384 ug/kg 2800 ug/kg 330 ug/kg 
SEO-PIER-U SVOA Chrysene -58.7 UG/KG 384 ug/kg 2800 ug/kg 330 ug/kg 
SEO-REF\ SVOA Chrysene ·1.61 K~:~ UG/KG 384 ug/kg 2800 ug/kg 330 ug/kg 
SEO-PIER-C SVOA Fluoranthene 211 UG/KG 600 ug/kg 5100 ug/kg 330 ug/kg 
SEO-PIER-0 SVOA Fluoranthene 287 UG/KG 600 ug/kg 5100 ug/kg 330 ug/kg 
SEO-PIER-F SVOA Fluoranthene 355 UG/KG 600 ug/kg 5100 ug/kg 330 ug/kg 
SEO-PIER-H SVOA Fluoranthene 198 UG/KG 600 ug/kg 5100 ug/kg 330 ug/kg 
SED-PIER-S SVOA Fluoranthene -525 UG/KG 600 ug/kg 5100 ug/kg 330 ug/kg 
SED-PIER-T SVOA Fluoranthene 353 UG/KG 600 ug/kg 5100 ug/kg 330 ug/kg - SED-PIER-U SVOA Fluoranthene ·154 UG/KG 600 ug/kg 5100 ug/kg 330 ug/kg 

' 'SEO-RE.P-- SVOA Fluoranthene ·46.6 ~,¥ UG/KG 600 ug/kg 5100 ug/kg 330 ug/kg 
\_ 



Table 1 
Summary of Analytical Results - Sediment Bulk Chemistry Analyses 

i Samele Number Fraction Parameter Lab Raault '--
SED-PIER-C SVOA Fluorene -4.46 
SED-PIER-0 SVOA Fluorene 44.0 
SED-PIER-F SVOA Fluorene 13.2 
SED-PIER-H SVOA Fluorene 9.80 
SED-PIER-S SVOA Fluorene 36.3 
SED-PIER-T SVOA Fluorene -50.0 
SED-PIER-U SVOA Fluorene 16.5 
SED-PIER-C SVOA lndeno( 1,2,3-cd)pyrene 33.4 
SED-PIER-0 SVOA lndeno(1,2,3-cd)pyrene 18.9 
SED-PIER-F SVOA lndeno(1,2,3-cd)pyrene 49.6 
SED-PIER-S SVOA lndeno(1,2,3-cd)pyrene 67.5 
SED-PIER-T SVOA lndeno(1,2,3-cd)pyrene 65.5 
SED-PIER-U SVOA lndeno(1,2,3-cd)pyrene 14.5 
SED-PIER-C SVOA Phenanthrene • 12.3 
SED-PIER-0 SVOA Phenanthrene .164 
SED-PIER-F SVOA Phenanthrene 27.9 
SED-PIER-H SVOA Phenanthrene 15.9 
SED-PIER-S SVOA Phenanthrene 98.9 
SED-PIER-T SVOA Phenanthrene 104 
SED-PIER-U SVOA Phenanthrene 50.4 
SEO-REF SVOA Phenanthrene . 3.01 ,(_of 

-- SED-PIER-C SVOA Pyrene 194 
SED-PIER-D SVOA Pyrene 192 

a 3ED-PIER-F SVOA Pyrene 301 
- SED-PIER-H SVOA Pyrene 135 

SED-PIER-S SVOA 
SED-PIER-T SVOA 
SED-PIER-U SVOA 
(seo~REF_ .. ,\ SVOA 

Notes: 
mg/kg= milligrams per kilogram (ppm) 
ug/kg =micrograms per kilogram (ppb) 
mg/l =milligrams per liter (ppm) 

Pyrene 
Pyrene 
Pyrene 
Pyrene 

J = Estimated value less than the Reporting Limit but greater than the Detection Limit. 

• 376 
271 

. 110 
• 31.6 A'ef 

P = The concentrations between the primary and confirmation columns/detectors is > 40% different. 
ERL = Effects Range Low 
ERM = Effects Range Median 
ESL= United States Environmental Protection Agency (EPA) Region 4 Ecological Screening Level for sediment. 

= Exceeds ERL 
Bold = Exceeds ESL 

= No established standard 
= Quality Control Sample- rinsate blank 

Lab Quallfler Unltll ERL 
J UG/KG 19 

UG/KG 19 
UG/KG 19 
UG/KG 19 
UG/KG 19 
UG/KG 19 
UG/KG 19 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 240 
UG/KG 240 
UG/KG 240 
UG/KG 240 
UG/KG 240 
UG/KG 240 
UG/KG 240 

J UG/KG 240 
UG/KG 665 
UG/KG 665 
UG/KG 665 
UG/KG 665 
UG/KG 665 
UG/KG 665 
UG/KG 665 
UG/KG 665 

ERL iunltsl ERM ERM !units! ESL ESL(un1ta1 
ug/kg 540 ug/kg 330 Ug/kg 
ug/kg 540 ug/kg 330 1:1glkg 
ug/kg 540 ug/kg 330 ug/kg 
ug/kg 540 ug/kg 330 ug/kg 
ug/kg 540 ug/kg 330 ug/kg 
ug/kg 540 ug/kg 330 ug/kg 
ug/kg 540 ug/kg 330 ug/kg 

ug/kg 1500 ug/kg 330 ug/kg 
ug/kg 1500 ug/kg 330 ug/kg 
ug/kg 1500 ug/kg 330 ug/kg 
ug/kg 1500 ug/kg 330 ug/kg 
ug/kg 1500 ug/kg 330 ug/kg 
ug/kg 1500 ug/kg 330 ug/kg 
ug/kg 1500 ug/kg 330 ug/kg 
ug/kg 1500 ug/kg 330 ug/kg 
ug/kg 2600 ug/kg 330 ug/kg 
ug/kg 2600 ug/kg 330 ug/kg 
ug/kg 2600 ug/kg 330 ug/kg 
ug/kg 2600 ug/kg 330 ug/kg 
ug/kg 2600 ug/kg 330 ug/kg 
ug/kg 2600 ug/kg 330 ug/kg 
ug/kg 2600 ug/kg 330 ug/kg 
ug/kg 2600 LIQ/kg 330 ug/kg 
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BERTH MAINTENANCE SHALLOW SEDIMENT SAMPLING 
VETERANS TERMINAL 

CHARLESTON, SOUTH CAROLINA 
Project No. EN117019 

June 14, 2011 

1.0 INTRODUCTION 

1.1 Site Description 

ITEM DESCRIPTION 

Location I Veterans Terminal along the Cooper River. 

Existing improvements I Existing facilities include three piers at Veterans Terminal. 

Veterans Terminal is operated by South Carolina State Ports Authority (SCSPA) and is located 
on the Cooper River. The berth maintenance sediment sampling investigation was completed in 
support of the dredge permit renewal that is necessary for planned berth maintenance dredging 
at the terminals. Prior to gaining a dredge permit renewal, the United States Army Corps of 
Engineers (USACE) required that a detailed analysis be performed in order to determine any 
adverse effects of the dredging activities. The dredging project is necessary to maintain safe 
navigational access for the ships. Sediment cores were collected from representative locations 
within the project dredge footprint to characterize the physical and chemical quality of the 
marine sediments . 

The site location of Veterans Terminal is depicted on Figure 1 of Appendix I. 

1.2 Scope of Work 

WPC has completed a marine sediment investigation for the proposed berth maintenance dredging 
project at Veterans Terminal located on the Cooper River in North Charleston, Charleston County, 
South Carolina. The research vessel Artemis operated by Athena Technologies, LLC was used 
as the work platform during the collection of the marine sediment core samples. A total of 
twelve (12) vibracore borings, were penetrated to a depth of-35 feet below the mean low water on 
the north and south sides of Piers M, N, and Z. All sample locations were recorded using a GPS 
device once the vessel was anchored. The purpose of the study was to characterize the 
physical and chemical quality of the marine sediments within the proposed dredge limits by the 
following: 

Reliable • Responsive • Convenient • Innovative 1 
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a Collection of sediment samples which adequately characterize the project dredged 
materials; 

• Collection of water samples for elutriate and background analyses; 
a Analysis of the dredged material samples chemically and physically in order to provide 

information to determine if the sediments are contaminated; and 
11 Documentation of the field sampling and results of physical and chemical analyses of 

sediments and quality control measures. 

Table 1 below lists the station IDs, sample IDs, and coordinates for samples collected at 
Veterans Terminal. Figures 2 and 3 illustrate the station ID and sample ID locations, 
respectively. 

Table 1. 
Veterans Terminal 

Station IDs/Sample IDs and Coordinates 

Station ID Same!!ID Eastixl North(Xl 

VT-N-1 VT-NN-03 2322875.52 372339.11 

VT-N-2 VT-NN-03 2323476.71 372741.34 

VT-N-3 VT-SN-01 2323634.02 372654.68 

VT-N-4 VT-SN-01 2323061.53 372232.79 

VT-M-1 VT-NM-07 2322276.8 372f!R>7 .'SI 

VT-M-2 VT-NM-07 2322731.93 372899.46 

VT-M-3 VT-SM-05 2323068.42 372969.65 

VT-M-4 VT-SM-05 23224n.97 372551.74 

VT-Z-1 VT-NZ-11 2321754.69 372945.65 

VT-Z-2 VT-NZ-11 2322124.18 373232.14 

VT-Z-3 VT-SZ-09 2322088.19 372906.92 

VT-Z-4 VT-SZ-09 2321945.35 372846.56 

1.3 Standard of Care 

WPC's services were performed in a manner consistent with generally accepted practices of the 
profession undertaken in similar studies in the same geographical area during the same time 
period. WPC makes no warranties, either express or implied, regarding the findings, 
conclusions or recommendations. Please note that WPC does not warrant the work of 
laboratories, drilling companies, regulatory agencies or other third parties supplying information 
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used in the preparation of the report. These dredge sediment analysis services were performed 
in accordance with the scope of work agreed with you, our client, as reflected in our proposal. 

1.4 Additional Scope limitations 

Findings, conclusions and recommendations resulting from these services are based upon 
information derived from the on-site activities and other services performed under this scope of 
work; such information Is subject to change over time. Subsurface conditions may vary from 
those encountered at specific boring or wells or during other surveys, tests, assessments, 
investigations or exploratory services; the data, interpretations, findings, and our 
recommendations are based solely upon data obtained at the time and within the scope of these 
services . 

1.5 Reliance 

This report has been prepared for the exclusive use of SCSPA and any authorization for use or 
reliance by any other party (except a governmental entity having jurisdiction over the site) is 
prohibited without the express written authorization of SCSPA and WPC. Any unauthorized 
distribution or reuse is at the client's sole risk. Notwithstanding the foregoing, reliance by 
authorized parties will be subject to the terms, conditions and limitations stated in the proposal 
and the Service Agreement between WPC and SCSPA. 

2.0 PROJECT FIELD EFFORT AND LABORATORY METHODS 

On March 29, 2011, WPC mobilized for the Berth Maintenance Sediment Sampling investigation 
for the SCSPA at Veterans Terminal for collecting sediment samples. Sampling activities were 
completed on April 4, 2011 with the collection of the reference location samples. Samples were 
collected from twelve (12) locations at Piers M, N, and Z (2 locations from each side of the pier 
were composited into one sample) The sample locations were selected by SCSPA in the 
February 2011 Request for Proposal (RFP). Sample quantities for Veterans Terminal and 
reference location are listed below: 

Veterans Terminal 
• Collect 6 sediment samples 
• Collect 6 elutriate sediment samples 
• Collect 6 elutriate water samples 
• Collect 1 background water sample 
• Collect 1 MS/MSO for sediment and elutriate VT-NN-03 
• Collect 1 equipment blank 
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Two sediment samples and two elutriate samples were collected in each of the six berths at the 
required depth. The sediment and water samples for each berth was combined to form one 
composite sample for each berth resulting in six sediment and six elutriate samples. 

Reference location sample from Yellow House Creek 
• Collect 1 sediment sample, 1 elutriate sample and 1 water sample 

Field collection activities and analytical laboratory methods were followed according to the 
USACE Draft Sampling and Analysis Plan dated June 17, 1998. The sample location map 
showing location of sediment cores for Veterans Terminal and reference sample are included as 
Figures 3 and 4 of Appendix I. 

2.1 Fleld Sampling Method 

In accordance with the Sampling and Analysis Plan, WPC collected field logs for each sample 
location. Field logs are provided in Appendix II. Marine sediment cores from Veterans Terminal 
were collected using vibracore sampling techniques. The research vessel Artemis operated by 
Athena Technologies, LLC was used as the work platform during the collection of the marine 
sediment core samples. The marine sediment cores were collected using a pneumatic 
vibracore capable of reaching a depth of 55 feet 

Navigational positioning was accomplished using a differential global positioning system 
(DGPS) aboard the research vessel Artemis deployed for sediment collection. A Trimble 12-
channel DGPS with interfaced with HYPACK and a Sitex CVS-106 fathometer for horizontal 
positioning. The unit provided a real-time display of vessel position over an electronic nautical 
chart to track vessel position and provide range and bearing information to pre-selected 
waypoints for accurate positioning and station-keeping during the sample collection process . 
The stated accuracy of the unit is +/- 3 meters with differential correction and occasional 
enhancement to +/- 1 meter. 

The fathometer on the vessel provided 0.1-ft accuracy on depth measurements. Water depth 
measurements were verified by weighted tape measurements at each sample station. The 
water depth measurements were corrected for mean low water from using a Trimble 4800 RTK 
GPS system and a secured benchmark located on Pier Papa at Veterans Terminal. This 
benchmark served as a central benchmark for all four terminals. 

The sediment core penetration depth requirement for each station ID was based on the 
February 2011 conditional hydrographic survey of the berthing area dredge footprint conducted 
by General Engineering Laboratories as shown in Figure 5. Table 2 provides the bathymetric 
information and project core depths per location. 
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For the collection of the marine sediment samples, a vibracore system consisting of a generator 
with a mechanical vibrator attached via cable was utilized. The vibrator was attached to a three 
(3) inch diameter decontaminated stainless steel sample barrel with a cellulose acetate butyrate 
liner insert. The sample barrel is lowered to the sediment surface through a moon pool in the 
deck of the vessel by attaching lengths of drill stem. The vibracore machine is then turned on 
and the sample barrel is then retrieved using an electric winch. 

Upon collection of each sediment sample, the vibracore sampler was suspended above a 
stainless steel pan lined with plastic and the marine sediment was extruded into the mixing pan. 
The sediment core extrusion was accomplished by turning on the vibratory source attached to 
the head of the sample core barrel. Sediment samples were then mixed with stainless steel 
spoons thoroughly before material for individual analysis was collected. 

5 
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Table 2 Bathymetric Information and Project Shallow Core Depth 

Wat.er 
Water Top of Core 

Penetration 
Penetration 

Recovery Station ID SampleD Time Date East (X) North (y) 
Depth (feet) 

Elevation* (feet Elevation (feet 
(feet) 

Depth (feet 
(feet) 

Notes 
relative to M..W) relative to M.. W) relative to MLW) 

Veterans Tennlnal 

VT-N-1 VT-NN-03 9:24:30 3131/2011 2322875.52 372339.11 20.42 3.77 -16.65 18.3 -35.0 18.3 
VT-N-2 VT-N~3 10:41:52 3131/2011 2323476.71 372741.34 22.75 1.97 -20.78 14.2 -35.0 14.2 
VT-N-3 VT-SN-01 15:15:44 3129/2011 2323634.02 372654.68 26.25 4.29 -21.96 13.0 -35.0 13.0 
VT-N-4 VT-S~1 13:42:54 3/2912011 2323061 .53 372232.79 17.17 2.71 -14.46 20.5 -35.0 20.5 
VT-M-1 VT-NM-07 7:57:47 4/1/2011 2322276.8 372667.37 34.25 5.01 -29.24 5.8 -35.0 5.8 
VT-M-2 VT-NM-07 8:39:32 4/1/2011 2322731 .93 372899.46 34.17 4.57 -29.61 5.4 -35.0 5.4 Mo\led because sed surface elevation at orialnal location was below oroiect rtMth. 
VT-M-3 VT-SM-05 12:58:59 3131/2011 2323068.42 372969.65 30.17 0.71 -29.46 5.5 -35.0 5.5 Moved because sed surface elevation at oriainal location was below oroiect deDth. 
VT-M-4 VT-SM-05 12:19:14 3131/2011 2322477.97 372551.74 28.08 0.71 -27.37 7.6 -34.9 7.6 
VT-Z-1 VT-NZ-11 11:11:41 4/1/2011 2321754.69 372945.65 28.8 1.74 -27.01 8.0 -35.0 8.0 
VT-Z-2 VT-NZ-11 11:36:43 4/1/2011 2322124.18 373232.14 32.8 1.11 -31.64 3.3 -35.0 3.3 Mowd because sed surface elevation at orioinal location was below oroiect d""'th. 
VT-Z-3 VT-SZ-09 10:16:56 4/1/2011 2322088.19 372906.92 34.6 2.93 -31.65 3.3 -35.0 3.3 Moved because sed surface elevation at orimnal location was below omiect deoth.. 
VT-Z-4 VT-SZ-09 9:40:49 4/1/2011 2321945.35 372846.56 34.4 3.54 -30.88 4.2 -35.0 4.2 

QA/QC S•w nlAs 
Reference Samele RS-01 12:23:10 4/4/2011 2328853.48 392428.34 21.3 2.30 -18.95 - - - Grab samote collected. 

Water Samole RW-01 12:16:22 4/412011 2330876.85 394107.75 5.5 2.30 -3.20 - - -
• Sam pie depth not collected 
M..W - Mean Low Water 

Project Notes Trimble 4800 RTK base station set up over a temporary benchmark created by Athena at. Pier November. Pier November Benchmark Elevation= 7.181' NAVD88 (10.181' MLW) 
Measured elevations at the following reference benchmark: Pier Papa (SC Geodetic Survey BM (est 2010)) = 7.000' NAVD88 (10.000'MLW) 
Elevation Datums - htto://tidesandcurrents.noaa.gov/data_menu.shtml?stn=8665192%20Wando%20River°Ai20Entrance,%20Hobcaw%20Point,%20SC&twe=Datums 
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Units Analyte VT..SN-01 VT-NN-03 

mg/kg Antimony 0.15 BJ 0.11 BJ 
mg/kg Arsenic - T6.8 J I[ '111.9 '.) 
mg/kg Cadmium 0.25 0.27 
mg/kg Chromium .ii!\ t J 47.2 J 
mg/kg Copper C"19.2llfl 19.8 "J 
mg/kg Lead 22.8 "-z5:5 
mg/kg Mercury 0.088 0.09 
mg/kg Nickel 13.8 14.8 
mg/kg Selenium 1.4 1.8 
mg/kg Sliver 0.098 B 0.12 BJ 
mg1kg LIOC 88 74.8 
Ug/kg 1-Methylnaphthalene 5.6 u 4.6 u 
ug/kg 2-Methylnaphthalene A7 u 3.9 u 
uglkg Acenaphthene ll 24..) J 1r20~ J 
ug/kg Acenaphthylene ~ J 20 J 
ug/kg Anthracene i\._ 140~ 69 
ug/kg Benzo(a)anthracene 190 120 
ug/kg BenzoCa\nvrene 150 100 
ug/kg Benzolb\ftuoranthene 180 100 
ug/kg BenzotnhDoervlene 70 57 
ug/kg Benzo(k)fluoranthene 150 88 
ug/kg Chrvsene 190 130 
ug/kg Dlbenzo(a,h>anlhracene 6.8 u 4.8 u 
ug/kg Fluoranthene 380 240 
ug/kg Fluorene 26 ...., J 17 J 
ug/kg lndeno(1 2 3-cd\nvrene 66 54 
ug/kg NaPhlhalene 4.5 u 3.7 u 
ug/kg Phenanthrene 50 J 33 J 
ug/kg Pvrene 340......_ 220 

Ug/kg Total PAHs ~ 1,956.3 ~ 1,288.5 

ug/kg Aroclor 1018 2 u 4 u 
ug/kg Aroclor 1221 2.5 u 5.2 u 
uglkg Aroclor 1232 2.2 u 4.8 u 
ug/kg Aroclor 1242 2.1 u 4.4 u 
ug/kg Aroclor 1248 1.2 u 2.8 u 
ug/kg Aroclor 1254 1.9 u 3.8 u 
ug/kg Aroclor 12eO 1.9 u 3.8 u 
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Veterans Terminal 
Shallow Sediment Core Sample Results 

VT..Sll-06 VT-NM-07 VT..SZ-9 

0.1.4 BJ n1 BJ 01 BJ 
Ir fll.) ( 1~) 16Jb 

"'11".25 0.22 0.26 
Lil A J Lill;. J 4A t J 
20.8) 20.8 :J <21.8 "\ 
"21.3 21.8 20-:f 
0.073 0.085 0.077 
13.7 13.6 13.2 
1.8 1.7 1.6 

0.092 BJ 0.083 BJ 0.088 BJ 
70.5 73.7 72.5 
5.3 u 5.3 u 8.8 u 
4.4 u 4.5 u 5.7 u 
9.6 ..... J 10 J 13 J 
6.7 u 13 J 7.3 u 
59 60 86 

110 100 140 
89 74 100 
90 69 130 
46 J 35 J 63 J 
76 73 53 J 
120 110 " 130 

11 J 9 J 7.1 u 
180 200 250 
15 J 15 J 22 J 
39 J 41 J 46 J 
4.3 u 4.3 u 5.5 u 
30 J 23 J 46 J 
140 160 210 

1,004.5 999.1 1,279.2 

4.6 u 4.8 u 4.8 u 
6.9 u 8 u 8.1 u 
5.3 u 5.3 u 5.5 u 
6 u 5.1 u 5.2 u 

2.9 u 3 u 3 u 
4.4 u 4.4 u 4.8 u 
4.4 u 4.4 u 4.8 u 

Reference 
Sediment EPA 

VT-NZ-11 RS-01 ESV ERL ERll 

__D..1. BJ 0.12 BJ 12 NA NA 
17 J ('11.8 'J c 7.24 ( 8.2 J 70 

D,25 0.39 1 1.2 9.6 ...... J 47 J 52..3.. 81 370 
( 21.8 ) 14.6 1\..18.7~ 34 270 

20-:7 16.1 30.2 46.7 218 
0.082 0.11 0.13 0.15 0.7 
13.7 17.4 15.9 20.9 51.6 
1.5 1.9 NA NA 

0.079 BJ 0.089 BJ 2 1 3.7 
70.5 60.1 124 150 410 
6.7 u 4.2 u NA NA NA 
5.6 u 3.6 u 330 70 870 
13 J 3.8 u 330 ~ 16 - 500 
18 J 4.6 u 330 44 640 
79 5.6 J 330 86.3 ~ 1,100 
160 18 J 330 281 1800 
120 21 J 330 430 1 800 
120 25 J NA NA NA 
58 J 12 J NA NA NA 
93 9.3 J NA NA NA 
150 19 J 330 384 2,800 

7 u 4.4 u 330 83.4 280 

380 42 330 600 6,100 
21 J 5.2 u 330 19 540 
50 J 9.3 J NA NA NA 
5.4 u 3.4 u 330 160 2,100 

130 12 J 330 240 1,500 

'""' 50 330 661' 2800 

1,702.4 J 228.45 1-1,684 J ~ 1,684... ~44.792 
4,7 u 3.7 u NA NA NA 
8 u 4.7 u 87 NA NA 

5.4 u 4.2 u NA NA NA 
5.1 u 4 u NA NA NA 
3 u 2.3 u NA NA NA 

4.5 u 3.5 u NA NA NA 
4.5 u 3.5 u NA NA NA 
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Veterans Terminal 
Shallow Sediment Core Sample Results 

Refllrence 
Sediment EPA 

Units Analyte VT-SN-01 VT-NN-03 VT-SM-05 VT-NM-07 VT-SZ·9 VT-NZ-11 RS-01 ESV ERL ERM 

ug/kg PCB8 0.81 u 0.79 u 0.93 u 0.93 u 0.95 u 0.93 u 0.79 u NIA NIA NIA 

ug/kg PCB18 0.81 u 0.79 u 0.93 u 0.93 u 0.95 u 0.93 u 0.79 u NIA NIA NIA 
Ug/kg PCB28 0.81 u 0.79 u 0.93 u 0.93 u 0.95 u 0.93 u 0.79 u NIA NIA NIA 

ug/kg PCB44 0.81 u 0.79 u 0.93 u 0.93 u 0.95 u 0.93 u 0.79 u NIA NIA NIA 

ug/kg PCB49 0.81 u 0.79 u 0.93 u 0.93 u 0.95 u 0.93 u 0.79 u NIA NIA NIA 

ug/kg PCB52 0.81 u 0.79 u 0.93 u 0.93 u 0.95 u 0.93 u 0.79 u NIA N/A NIA 

ug/kg PCB88 0.81 u 0.79 u 0.93 u 0.93 u 0.95 u 0.93 u 0.79 u NIA N/A NIA 

ug/kg PCBn 0.81 u 0.79 u 0.93 u 0.93 u 0.95 u 0.93 u 0.79 u NIA NIA N/A 

ug/kg PCB87 0.81 u 0.79 u 0.93 u 0.93 u 0.95 u 0.93 u 0.79 u NIA NIA N/A 

ug/kg PCB 101 0.81 u 0.79 u 0.93 u 0.93 u 0.95 u 0.93 u 0.79 u NIA N/A N/A 

ug/kg PCB 105 0.81 u 0 .79 u 0.93 u 0.93 u 0.95 u 0.93 u 0.79 u NIA NIA NIA 

ug/kg . PCB 118 0.81 u 0.79 u 0.93 u 0.93 u 0.95 u 0.93 u 0.79 u N/A N/A NIA 

ug/kg PCB 128 0.81 u 0.79 u 0.93 u 0.93 u 0.95 u 0.93 u 0.79 u NIA N/A NIA 

ug/kg PCB 128 0.81 u 0.79 u 0.93 u 0.93 u 0.95 u 0.93 u 0.79 u N/A NIA NIA 

ug/kg PCB 138 0.81 u 0.79 u 0.93 u 0.93 u 0.95 u 0.93 u 0.79 u NIA NIA NIA 

ug/kg PCB 153 0.81 u 0.79 u 0.93 u 0.93 u 0.95 u 0.93 u 0.79 u NIA NIA NIA 

ug/kg PCB 158 0.81 u 0.79 u 0.93 u 0.93 u 0.95 u 0.93 u 0.79 u NIA NIA NIA 

ug/kg PCB 189 0.81 u 0.79 u 0.93 u 0.93 u 0.95 u 0.93 u 0.79 u NIA N/A NIA 

ug/kg PCB 170 0.81 u 0.79 u 0.93 u 0.93 u 0.95 u 0.93 u 0.79 u NIA NIA NIA 

ug/kg PCB 180 0.81 u 0.79 u 0.93 u 0.93 u 0.95 u 0.93 u 0.79 u NIA NIA NIA 

ug/kg PCB 183 0.81 u 0.79 u 0.93 u 0.93 u 0.95 u 0.93 u 0.79 u NIA NIA NIA 

uglkg PCB 184 0.81 u 0.79 u 0.93 u 0.93 u 0.95 u 0.93 u 0.79 u NIA NIA NIA 

ug/kg PCB 1il7 0.81 u 0.79 u 0.93 u 0.93 u 0.95 u 0.93 u 0.79 u NIA NIA NIA 

ug/kg PCB 195 0.81 u 0.79 u 0.93 u 0.93 u 0.95 u 0.93 u 0.79 u NIA NIA NIA 

ug/kg PCB208 0.81 u 0.79 u 0.93 u 0.93 u 0.95 u 0.93 u 0.79 u NIA NIA NIA 

ug/kg PCB 209 0.81 u 0.79 u 0.93 u 0.93 u 0.95 u 0.93 u 0.79 u NIA NIA NIA 
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Table 5 
Veteran• Tennlnal 

Shallow Sediment Core Sample Reaulta 

Units Anatyte VT·SN-01 VT-NN.03 VT.SM.05 VT-NM.07 VT.SZ·9 

ug/kg 2,4'·000 0.31 u 0.18 u 0.19 u 0.19 u 3 J 
ug/kg 2,4'·00E 0.48 u 0.25 u 0.29 u 0.29 u 0.29 u 
ug/kg 2,4'-00T 0.45 u 0.23 u 0.27 u 0.27 u 0.27 u 
ug/kg 4,4'·000 C2.V J BPG 1.2 JBPG 1.3 JBPG 1.2 JBPG ~Oil.:> ~BPG 
ug/kg 4,4'·00E 0.79 u 0.4 u 0.47 u 0.48 u 0.48 u 
ug/kg 4,4'·00T 0.78 u 0.4 u 0.46 u 0.47 u 2.8 J 
uglkg ~ldrln 0.93 u 0.47 u 0.55 u 0.58 u 0.84 J 
Ug/kg alDha·BHC 0.85 u 0.43 u 0.5 u 0.51 u 0.51 u 
ug/kg alpha-Chlordane 1 u 0.53 u 0.62 u 0.83 u 0.82 u 
Ug/kg beta·BHC 1.4 u 0.89 u 0.8 u 0.82 u 0.82 u 
ug/kg Chlordane (teCl'lnlcal) 2.3 u 1.2 u 1.4 u 1.4 u 1.4 u 
ug/kg cls-NonaCl'llor 0.38 u 0.19 u 0.23 u 0.23 u 0.23 u 
ug/kg delta·BHC 0.8 u 0.41 u 0.47 u 0.48 u 0.48 u 
Ug/kg Oleldrln 0.87 u 0.44 u 0.52 u 0.53 u 0.52 u 
ug/kg Endoaulfan I 0.98 u 0.5 u 0.58 u 0.59 u 0.59 u 
ug/kg Endosulfan II 0.92 u 0.47 u 0.55 u 0.58 u 0.58 u 
ug/kg Endosulfan sulfate 0.54 u 0.28 u 0.32 u 0.33 u 0.33 u 
ug/kg Endrin 2.5 J 1.2 J 0.8 u 0.81 u 1.3 JPG 
ug/kg Endrln aldehyde 1 u 0.88 J 0.8 u 0.81 u 0.61 u 
ug/kg Endnn ketone 0.81 u 0.41 u 0.48 u 0.49 u 0.49 u 
ug/kg gamma·BHC (llndane) 0.92 u 0.47 u 0.54 u 0.55 u 0.55 u 
ug/kg gamma-Chlordane 1 u 0.52 u 0.81 u 0.82 u 0.82 u 
ug/kg Heptachlor 1.2 u 0.59 u 0.89 u 0.7 u 0.7 u 
ug/kg HeptaCl'llor epoxlde 1 u 0.52 u 0.8 u 0.81 u 0.81 u 
ug/kg Methoxychlor 1.1 u 0.55 u 0.85 u 0.86 u 0.68 u 
ug/kg Mnx 0.48 u 0.24 u 0.29 u 0.29 u 0.29 u 
ug/kg oxy-Chlordane 11 u 5.6 u 6.5 u 8.6 u 6.6 u 
ug/kg Toxaphene 35 u 18 u 21 u 21 u 21 u 
ug/kg trans-Nonachlor 0.29 u 0.15 u 0.17 u 0.17 u 0.17 u 

"' 1t'ercent :so110s 31.6 30.8 28.9 26.4 26 
H1Wl\ll IUI,; 38100 31800 27900 34900 32900 

Notes: 
J Estimated value 
u Constftuent was not deted8d • value 8hown lndcates the MDL ror the constituent. 
B Analyte was delec:ted In the method blank at a deteclable concentration. 

PG The o/o cllference between the results tram bolh columns is >40% (SV\1848). 
Q Estimated maxlnun possible concentratiOn. 
VT Vetarans Terminal 
RS Reference Sed"ment 

EPA ESV EPA Region 4 Hazardous waste Section Ecological Screening Values 
ERL NOAA Effects Range Low 
ERM NOAA Etreds Range Median 

Reference 
Sediment EPA 

VT-NZ·11 RS.01 ESV ERL ERM 

1.3 J PG 0.5 JPG NA NA NA 
0.29 u 0.23 u NA NA NA 
0 27 u 0.21 u NA NA NA 

C..2.5 J JBPG 1.4 JBPG 3.3 2 20 
0.47 u 0.38 u 3.3 2.2 27 
0.85 JPG 0.37 u 3.3 1 7 
0.55 u 0.73 J NA NA NA 
0.5 u 0.4 u NA NA NA 

0.81 u 0.49 u NA NA NA 
0.8 u 0.85 u NA NA NA 
1.4 u 1.1 u 1.7 0.5 8 

0.23 u 0.18 u NA NA NA 
0.47 u 0.38 u NA NA NA 
0.51 u 0.41 u 3.3 0.02 8 
0.58 u 0.47 u NA NA NA 
0.55 u 0.44 u NA NA NA 
0.32 u 0.28 u NA NA NA 
0.8 u 0.91 J 3.3 NA NA 
0.8 u 0.84 J NA NA NA 
0.48 u 0.39 u NA NA NA 
0.54 u 0.44 u 3.3 NA NA 
0.81 u 0.49 u NA NA NA 
0.89 u 0.55 u NA NA NA 
0.8 u 0.48 u NA NA NA 
0.84 u 0.52 u NA NA NA 
0.28 u 0.23 u NA NA NA 
6.5 u 5.2 u NA NA NA 
21 u 17 u NA NA NA 

0.17 u 0.14 u NA NA NA 
26.5 33.5 NA NA NA 

33200 19500 NA NA NA 
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RNAL REPORT: Evaluation of Dredged Materia~ 
USCG Tradd Street and Pier Papa, Charleston, SC 

EXECUTIVE SUMMARY 
This report details the field sampling, analysis, and results for the U.S. Coast Guard .. (USCG) 
Tradd Street Pier and Pier Papa sediment evaluations. The field sampling effort for this project 
consisted of sediment and water sampling in the vicinity of the piers and took place July 19 
and 20, 2011. 

To help with review and ease of finding information, this report is organized into main sections 
and subsections, figures, data tables, and appendices. Section 1.0 provides an introduction to 
the project, including the purpose and background, an overview of dredge material evaluation, 
and objectives. Section 2.0 describes the methods and materials for the field sampling effort, 
sample processing and custody, sediment testing procedures, and data reduction. Section 3.0 
summarizes the field data; physical testing data; and sediment, elutriate, and site water 
chemistry data. Section 4.0 discusses the quality assurance review, including deviations from 
the Sampling and Analysis Plan/Quality Assurance Project Plan (SAP/QAPP), data quality 
objectives, non-conformance Issues, and corrective actions. 

To facilitate data interpretation, raw field and laboratory data are summarized and compiled 
into tables. Analytical results are compared to applicable published screening values for 
reference. 

Sampling Approach 
Each USCG pier area has been divided into two dredging units (DUs): The Tradd Street Pier 
DUs are designated Tl and T2, and the Pier Papa DUs are designated Pl and P2. The Tradd 
Street Pier DUs had two sampling stations each and the Pier Papa DUs had three sampling 
locations each. These locations were selected by USACE based on review of bathymetry and 
historical dredging information. These sampling stations are positioned to best represent 
dredge material that will be taken to the confined disposal area. Two sets of analyses were 
conducted for each DU. Each subsample was analyzed individually for physical parameters. 
The subsamples from each DU were then composited into one sample for analysis of physical 
and chemical parameters. 

Sediment sampling was accomplished using a vibratory type core sampler. Pier Papa samples 
were collected to the project depth, which is -32 feet mean lower low water (MLLW} plus 2 feet 
overdepth (-34 feet allowable). Samples were collected at two project depths at Tradd Street 
Pier: the inshore side of the pier to -15 feet MLLW plus 2 feet overdepth (-17 feet allowable), 
and the offshore or outside side of the pier to -25 feet plus 2 feet overdepth (-27 feet 
allowable). 

Sediment Physical Results (Tables 2-4) 
Tradd Street Pier 
Overall, sediments were described as dark gray sandy silt. For composited samples, gravel 
ranged from 0.0% to 1.9%, sand ranged from 10.6% to 26.4%, and silt/clay ranged from 
71.7% to 89.4%. Total solids ranged from 32.5% to 43.7% and moisture ranged from 56.3% 
to 67.5%. The samples are of very high plasticity with plasticity Indexes (Pis} ranging from 76 
to 91. Final concentrations for settling rates were similar 418.4 to 458.7 g/L. 

ES-1 
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RNAL REPORT: Evaluation of Dredged Materia~ 
USCG Tradd Street and Pier Papa, Charleston, SC 

1 INTRODUCTION 

~ 
Environmental Consulllng. Inc. 

U.S. Coast Guard (USCG) Pier Papa is on the Cooper River on the fonner Charleston Naval 
Complex in North Charleston, South 
Carolina. Tradd Street Pier is 
associated with the USCG Sector 
Charleston and is located at the 
western tenninus of Tradd Street, 
Charleston, South Carolina, on the 
Ashley River. Both of these facilities 
have been dredged under Department 
of the Army authorizations, but those 
are now expired. Maintenance 
dredging Is proposed to provide 
adequate navigable depths and 
berthing areas. Sampling and testing 
of dredge material were conducted to 
detennine if the proposed dredge 
materials are acceptable for placement 

at a confined disposal facility (CDF). This report describes the sampling, analysis, and results of 
this effort. 

Pier Papa and Tradd Street Pier are located near Charleston Harbor, a natural tidal estuary 
covering an area of approximately 14 square miles and formed by the confluence of the Ashley, 
Cooper, and Wando rivers (Figure 1). The existing 45-foot federal navigational channel extends 
from the 47-foot ocean contour through the jetties to the North Charleston Tennlnal on the 
Cooper River, a distance of 26.97 miles. An additional 2.08-mile, 45-foot channel extends up 
the Wando River to the Wando Welch Terminal belonging to South Carolina State Ports 
Authority. The existing federal channel varies in width from 400 feet in Town Creek and Wando 
River to 1000 feet in the entrance channel at the Fort Sumter Range. Charleston Harbor also 
includes Shipyard River. Shipyard River provides an entrance channel 300 feet wide and 
45 feet deep from deep water in the Cooper River to Basin A, and then a 200-foot-wide by 30-
foot-deep channel to Basin B. Basin A and Basin Bare 45 and 30 feet deep, respectively. The 
mean range of tide at Shipyard Creek, 0.8 miles above the entrance, is 5.3 feet above mean 
low water, and the spring tide is 6.1 feet above mean low water. 

Pier Papa supports the USCG Vessel Support Facility, which provides port engineering and 
maintenance support to 25 cutters in three states, manages deep-water mooring for two 
378-foot cutters, a 225-foot buoy tender, and two major National Oceanic and Atmospheric 
Administration (NOAA) vessels. The activity involves wharfs used in support of navigation; the 
principal mission of the subject USCG facilities is to support USCG Maritime Safety and Security 
Teams. Tradd Street Pier provides mooring for USCG vessels and water access for USCG Sector 
Charleston. 

1 
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RNAL REPORT: Evaluation of Dredged Material, 
USCG Tradd Street and Pier Papa, Charleston, SC ~ 

Environmental Consulllng. Inc. 

1.1 Project Purpose, Description, and Permitting 
The purpose of the proposed dredging is to maintain adequate depths to ensure safe and 
efficient use and navigation at port facility berths in support of the USCG mission of national 
maritime security and safety. The dredging area at Pier Papa encompasses approximately 
15 acres of estuarine river bottoms at Pier Papa and approximately 2.5 acres of estuarine river 
bottoms at Tradd Street Pier. Dredged material will be placed at a CDF. 

The project depth at Pier Papa is -32 feet mean lower low water (MLLW) required plus 2 feet 
overdredge (-34 feet allowable) with 4:1 side slopes. Two dredging depths occur for Tradd 
Street Pier: the inshore side of the pier is dredged to -15 feet MLLW required plus 2 feet 
overdredge (-17 feet allowable), and the offshore or outside side of the pier is dredged to -
25 feet required plus 2 feet overdredge (-27 feet allowable). Side slopes of 2:1 are also 
allowable. 

The planned maintenance dredging for Pier Papa and Tradd Street Pier will be performed using 
hydraulic pipeline dredges. Both facilities are somewhat protected from severe open-water 
conditions. The sediment in both areas is expected to be predominately tine-grained material. 
With soft sediments, a fair degree of accuracy in dredging depth can be expected. 

A recent bathymetric survey at Pier Papa was not available prior to field sampling. The sample 
vessel depth sonar was used to verify that sample locations represented conditions where 
maintenance dredging would be required. The sampling team encountered bottom elevations 
ranging from -6.77 to -23.8 feet MLLW in the -32 foot project area. Annual maintenance is 
required in this area. Previous sediment studies indicate that the area around Pier Papa shoals 
at a rate of approximately 10 to 12 inches per month. 

An August 2010 USACE survey of the Tradd Street Pier area indicates that MLLW depths range 
from -11 feet to -31 feet MLLW in the -25-foot portion of the pier basin and from -6 feet to -11 
feet in the -15-foot portion of the pier basin. The shoaling rate for Tradd Street Pier area is not 
known. 

Maintenance dredging at both sites is performed under Department of Army, Section 404 of the 
Clean Water Act of 1972 (as amended) and Section 10 of the Rivers and Harbors Act of 1899. 
Section 404 establishes a program to regulate the discharge of dredge or till material into 
waters of the United States, including wetlands. section 10 of the Rivers and Harbors Act 
regulates the creation of potential obstructions including excavation and till into waters of the 
United States. These facilities were previously permitted and maintained. 

1.2 Evaluation of Dredged Material for Disposal 
The estimated annual maintenance dredging volume for Pier Papa is approximately 350,000 
cubic yards of predominately fine-grained sediment, and the estimated annual maintenance 
dredging volume of Tradd Street Pier is 15,000 cubic yards. These estimates are based on 
surveys or historic dredging volumes and include portions of the allowable overdepth of 2 feet. 
The estimated dredging volumes are summarized in the table below. 

2 



J TABLESB 
Results of Dry Weight Metals, Total Petroleum Hydrocarbons, TOC, and Organotin Analyses for Sediment Samples 

•- -- L • '"- -~ ... - ' •• ;-
-.- .. 4 ~ • 

eRi.z _.._ 
(~~/kg) 

- ·.~ 

- ~ . , ... -_ .. Ana'* ':.-~··.: . ' ~-

- . Re.uii:.-~ 
I" ~9("9 ~- - --- .- .· 

' 

·qualifier 
1_ ... ,-

Antimony 1.62 x x 1.41 J 1.06 3.2 

) 

_J 

Arsenic 21.5 
Beryllium 1.07 
cadmium ND 
Chromium 44.3 
Copper 23.3 
Lead 20.9 
Mercury 0.0354 
Nickel 12.1 
Selenium 3.29 
Silver ND 
Thallium ND 
Zinc 77.1 

·v ~~ . . 
-Maxim~~:' '· . 

Detecact':~ . 
; ,\· ~ .- ~ .~"'-, 7·'1":-f" 

Total Peb'oleum Hydrocarbons 
2350 

(mg/kg) 

Total Organic carbon (mg/kg} 60600 

n-butyltln cation (pg/kg) 1.3 

Di-n-butyltin cation (pg/kg) 2.1 

Tri-n-butyltin cation (pg/kg) 5.8 

Total Organotlns as Tin (pg/kg) 4.3 

1 TEL =Threshold Effects Level, see Section 1.2 for definition. 
2 ERL= Effects Rang~Low, see Section 1.2 for definition. 

7.24 
x 

0.676 
52.3 
18.7 

30.24 
0.13 
15.9 

x 
0.73 

x 
124 

x 

x 

x 

x 

x 

x 

8.2 21.5 1.8 
x 1.07 J 0.36 

1.2 ND u 0.36 
81 44.3 0.54 
34 23.3 1.08 

46.7 20.9 1.19 
0.15 0.0354 J 0.0134 
20.9 12.1 0.54 

x 3.29 J 1.8 
1 ND u 0.36 

x ND u 1.8 
150 77.1 1.44 

' - ! ·' -~.--· ... ; ..... , 
SAMPLE ID: ' . ~-~: -~ ... ;/f;i· - -

·• 
-~= ~. ..: --

~ : -~ 
'---
~-

x 2350 

x 53900 710 

x 1.3 J 0.97 

x 2.1 J 0.71 

x 5.8 1.6 

x 4.3 

3 MRL is assigned by CAS to a fixed factor above the MDL depending on the analyte, unless otherwise specified. MRL is assigned by GEL as the practical quantitation limit. 
-- = No qualifier needed. 
J =The result is an estimated value that was detected outside the quantitation range (metals). 
J = The result is an estimated concentration that is less than the MRL but greater than or equal to the MDL (butyltlns). 
U = The parameter was analyzed for but was not detected (ND) at or above the MDL. 
P = The GC or HPLC confirmation criteria was exceeded. The relative percent difference is greater than 40% between the two analytical results. 
x = No TEL or ERL published for parameter. 
Bolded values = Result greater than or equal to the TEL and/or ERL 

Source: Columbia Analytical Services, Inc. and GEL Laboratories, Inc. 
Compiled by: ANAMAR Environmental Consulting, Inc. 

USCG Pier Papa Sediment Evaluation, Charleston, South c.arolina, July 2011 

10.8 
1.8 
1.8 
1.8 
3.6 
3.6 

0.0393 
1.8 
10.8 
1.8 

7.21 
3.6 

370 

2130 

3.7 

3.7 

3.7 

1.62 J 

17.2 
0.919 J 

ND u 
39.3 
21.6 

18 
0.0341 J 

10.8 
1.91 J 
ND u 
ND u 

71.9 

2230 

60600 

ND u 
1.9 JP 

3.9 

3.2 

1.06 
1.61 

0.323 
0.323 
0.484 
0.968 
1.06 

0.0133 
0.484 
1.61 

0.323 
1.61 
1.29 

854 

0.98 

o.n 
1.7 

3.2 
9.68 
1.61 
1.61 
1.61 
3.23 
3.23 

0.039 
1.61 
9.68 
1.61 
6.45 
3.23 

380 

2560 

3.8 

3.8 

3.8 
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TABLE6B 
Results of Dry Weight PAH Analyses for Sediment Samples 

Ana 
',• 

l·Methylnaphthalene* ND x x ND u 17.9 59.8 ND u 18.9 63.2 
2-Methyl~phthalene_* __ ND 20.2 70 ND u 17.9 59.8 ND u 18.9 63.2 ----
Ace~phthene* ND 6.71 16 ND u 17.9 59.8 NO u 18.9 63.2 
Acenaphthylene ND 5.87 44 ND u 5.98 59.8 ND u 6.32 63.2 
Anthracene* ND 46.9 85.3 ND u 17.9 59.8 ND u 18.9 63.2 -·--·-
Benzo{a)anthracene** 44.1 74.8 261 23.1 1.91 5.98 44.1 2.02 6.32 
Benza!~~yrene** 39.3 88.8 430 19.0 x 1.91 5.98 39.3 2.02 6.32 
Benzo b fluoranthene 73.2 x x 37.3 PX 1.91 5.98 73.2 p 2.02 6.32 ·-- --
Benzo(p,h,i)~ene 18.5 x x 9.95 PX 1.91 5.98 18.5 p 2.02 6.32 
Benzo(k)fluora_nthene 21.7 x x ND u 0.957 2.99 21.7 x 1.01 3.16 -
C111·~ne** 51.2 108 384 25.5 1.91 5.98 51.2 2.02 6.32 
Dlbenzo(~~nthracene** ND 6.22 63.4 ND u 1.91 5.98 ND u 2.02 6.32 
Fluoranthene** 27.9 113 600 18.7 1.91 5.98 27.9 2.02 6.32 - --
Fluorene* ND 21.2 19 ND u 12.0 59.8 ND u 12.6 63.2 

!ndeno(l,2,3-alJ~~e- NO x x ND u 1.91 5.98 ND u 2.02 6.32 

r!•Phthalene* ND 34.6 160 ND u 17.9 59.8 ND u 18.9 63.2 
Phenanthrene* 9.59 86.7 240 ND ux 5.98 59.8 9.59 J 6.32 63.2 

rene** 29.1 153 665 20.6 1.91 5.98 29.1 2.02 6.32 
Total LMW PAHS 116.7 312 552 97.4 116.7 
Total HMW PAHs 193.6 655 1700 108.8 193.6 
Total PAHs 432.1 1684 4022 272.4 432.1 

1 TEL= Threshold Effects Level, see Section 1.2 for definltlOn. Source: GEL Laboratories, Inc. 
2 ERL= Effects Ramie-Low, see Section 1.2 for definition. Complied by: ANAMAR Environmental Consulting, Inc. 
3 MRL is assi~ned by GEL to be equal to their practical Quantification limit 
* Low molecular weight (LMW) PAHs (NOAA 1989) 
** High molecular weight (HMW) PAHs (NOAA 1989) 
P = lhe concentrations between the primary and confirmation columns/detectors is >40% different. For HPLC, difference is also <70%. 
U = The parameter was analyzed for but was not detected (ND) at or above the MDL. 
X = Retention time shift resulting re-analysis of samples, see Section 4 for more details. 
-- =No qualifier needed. 
x = No TEl/ERL published for parameter TABLE6B 
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TABLE78 
Results of Dry Weight Pesticide Analyses for Sediment Samples 

M.:PDD x x u ND u 6.33 25.3 
~DDE x x u ---- 24.0 ND u 6.33 25.3 
2,4--DDJ ND x x u 24.0 ND u 6.33 25.3 
4,4'-DDD ND 1.22 2 ND u 47.9 ND u 12.7 50.7 
~,4'·D~-- ND 2.07 2.2 ND u 47.9 ND u 12.7 50.7 
414'-DDT ND 1.19 1 ND u 47.9 ND u 12.7 50.7 
Aldrin ND x x ND u 5.99 24.0 ND u 6.33 25.3 
!!J>!ta·BHC ND x x ND u 5.99 24.0 ND u 6.33 25.3 
!.!P-ha-chlonlane ND x x ND u 5.99 24.0 ND u 6.33 253 
beta·BHC ND x x ND u 5.99 24.0 ND u 6.33 25.3 
Ch!Ordane_~~) ND 2.26 0.5 ND u 59.9 300 ND u 63.3 317 
cls-Nonac:hlor ND x x ND u 5.99 24.0 ND u 6.33 25.3 
detta-BHC ND x x ND u 5.99 24.0 ND u 6.33 25.3 ---
Dleldrin ND 0.72 0.02 ND u 12.0 47.9 ND u 12.7 50.7 
Endosulfan I ND x x ND u 5.99 24.0 ND u 6.33 25.3 -----
Endosulfan D ND x x ND u 12.0 47.9 ND u 12.7 50.7 
---~---

Endrin ND x x ND u 12.0 47.9 ND u 12.7 50.7 
!_l!_drtn ald_!!ly~e ND x x ND u 12.0 47.9 ND u 12.7 50.7 ----
Endrln ketone ND x x ND u 12.0 47.9 ND u 12.7 50.7 
~ma-BHC (Undan.!L_ ND 0.32 x ND u 5.99 24.0 ND u 6.33 25.3 
l!mma-Chlordane ND x x ND u 5.99 24.0 ND u 6.33 253 --
~_?dt~I' ND x x ND u 5.99 24.0 ND u 6.33 25.3 
H lor~xide ND x x ND u 7.49 24.0 ND u 7.92 25.3 ---
~~ ND x x ND u 59.9 240 ND u 63.3 253 
Mirex ND x x ND u 5.99 24.0 ND u 6.33 25.3 
o-chlordane ND x x ND u 5.99 24.0 ND u 6.33 25.3 
_:roxaJ!hene ND 0.1 x ND u 200 599 ND u 211 633 
trans-Nonac:hlor ND x x ND u 5.99 24.0 ND u 6.33 25.3 
Total Pestlddes 548 x x 519 548 

1 TEL = Threshold Effects Level, see Section 1.2 for definition. Source: GEL Laboratories, Inc. 
2 ERL= Effects Range-Low, see Section 1.2 for definition. Complied by: ANAMAR Environmental Consulting, Inc. 
3 MRL Is assiQned by GEL to be the practlcal Quantltatlon llmlt 
U = The parameter was analyzed for but was not detected (ND) at or above the MDL 
x = No TEL/ERL published for parameter 

TABLE78 
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TABLE SB 
( - Results for Dry Weight PCB Analyses for Sediment Samples 

( 

··.·:-.. f_· ~.:~;q~!~};·~ .~~·~~· ·~{£ :.~~ j"·.r~, .f'l-~·. -~.; .::~-.. ··~ ~~.r;~_·r~~.~- ~~:·1~-·~~~-~~.d -? ··;.·;~··r:.; ·,,;. ·~ 
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-"~·:, ·c:.TE'- ,. .- ·, .ERL ., ,_ .,~ ReSlilt- ' !E .- .,"1'-" ·> ... ,. ' ,., 

... ,. ·..-:_..,..~-~, ..... "; ·1.i··· :!I r • ,. ••. '• ... ~.:. .: '~"' i_, :/~ ~Jl[g .. ~ ~ iii" . MDL:: . MRL t;,"COnc•~:.;.. (pg/kg) (11gJk9)"' · 'f,.. -'"'l-~'\.7;-.:; -.-: ·r .. , ~<. '--~~- - ·::S ~~~-~ :·~.:~. ! ~ -·.:) -
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PCB8* ND x x ND u 0.40 0.94 
PCB 18* ND x x ND u 0.18 0.94 
PCB 28* ND x x ND u 0.12 0.94 
PCB44* ND x x ND u 0.13 0.94 
PCB49 ND x x ND u 0.11 0.94 
PCB52* ND x x ND u 0.12 0.94 
PCB66* ND x x ND u 0.066 0.94 
PCB77 ND x x ND u 0.088 0.94 
PCB87 ND x x ND u 0.072 0.94 
PCB 101* ND x x ND u 0.092 0.94 
PCB 105* ND x x ND u 0.062 0.94 
PCB118* ND x x ND u 0.059 0.94 
PCB 126 ND x x ND u 0.081 0.94 
PCB 128* ND x x ND u 0.059 0.94 
PCB 138* ND x x ND u 0.12 0.94 
PCB 153* ND x x ND u 0.072 0.94 
PCB 156 ND x x ND u 0.079 0.94 
PCB 169 ND x x ND u o.on 0.94 
PCB 170* ND x x ND u 0.049 0.94 
PCB180* ND x x ND u 0.18 0.94 
PCB183 ND x x ND u 0.16 0.94 
PCB184 ND x x ND u 0.098 0.94 
PCB 187* ND x x ND u 0.088 0.94 
PCB195* ND x x ND u 0.059 0.94 
PCB206* ND x x ND u 0.059 0.94 
PCB 209* ND x x ND u 0.077 0.94 

Total EPA 
Reglon4 - 21.6 22.7 2.76 - - --
PCBs4 

Total NOAA 
21.6 22.7 3.98 

PCBs4 - - - --

1 TEL = Threshold Effects Level, see Section 1.2 for definition. 
2 ERL= Effects Range-Low, see Section 1.2 for definition. 

.J•_. 't-.-
-:.-}-= ·~z~,,.. ;;. ,"!J4"":. -- ~ 

• j ••• .. .. ~ ~ 
·. -, ,-, USCGPP11"·2 ~::, - < • 
, ... - - ~\ ~- ~~.~.:--~~:"' ~-\"l~~j~~~ JI .. ~:: -~ ,.. .. 

:, ... :;r.·:: ~· •. --·· • g:.r..::·· .... "' > 

':~'.::· , •. : ·: ~~~~ ~~~~~~· I <.~-·~ -~ 
- ResU1t , 7!E ~, -- r.tof : :,t.lril.3 · 

~-1:/t~.·: ~; ~~~;;_, :: :-.~;~'_: -
ND u 0.41 0.96 
ND u 0.19 0.96 
ND u 0.13 0.96 
ND u 0.13 0.96 
ND u 0.12 0.96 
ND u 0.12 0.96 
ND u 0.067 0.96 
ND u 0.090 0.96 
ND u 0.073 0.96 
ND u 0.094 0.96 
ND u 0.064 0.96 
ND u 0.060 0.96 
ND u 0.083 0.96 
ND u 0.060 0.96 
ND u 0.13 0.96 
ND u 0.073 0.96 
ND u 0.081 0.96 
ND u 0.079 0.96 
ND u 0.050 0.96 
ND u 0.19 0.96 
ND u 0.16 0.96 
ND u 0.10 0.96 
ND u 0.090 0.96 
ND u 0.060 0.96 
ND u 0.060 0.96 
ND u 0.079 0.96 

2.84 - - -

4.11 -- - -

3 MRL is assigned by CAS to a foced factor above the MDL depending on the analyte, unless otherwise specified. 
4 Non detect results use the MDL for calculating the Total EPA Region 4 and NOAA PCBs. 
* NOAA ~Bs; see SERIM Table 5-6 for list. 
ND = Not detected at or above the MDL 
U = The parameter was analyzed for but was not detected (ND) at or above the MDL 
x = No TEL/ERL published for parameter 
Source: Columbia Analytical Services, Inc. 
Compiled by: ANAMAR Environmental Consulting, Inc. 
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TABLE9B 
Results for Dry Weight Aroclor Analyses for Sediment Samples 

Aroclor-1016 ND x x ND 

Aroclor-1221 ND x x ND 

Aroclor-1232 ND x x ND 

Arodor-1242 ND x x ND 

Arodor-1248 ND x x ND 

Aroclor-1254 ND 63.3 x ND --
Aroclor-1260 ND x x ND 

1TEL =Threshold Effects Level, see Section 1.2 for definition. 
2 ERL= Effects Range-Low, see Section 1.2 for definition. 
3 MRL is assigned by GEL to be the practical quantitation limit 
ND = Not detected at or above the MDL 
U = The parameter was analyzed for but was not detected (ND) at or above the MDL. 
x = No TEL/ERL published for parameter 

Source: GEL Laboratories, Inc. 
Complled by: ANAMAR Environmental Consulting, Inc. 

USCG Pier Papa Sediment Evaluation, Charleston, South Cilro/lna, July 2011 

u 7.90 23.7 ND 
u 7.90 23.7 ND 
u 7.90 23.7 ND 

u 7.90 23.7 ND 
u 7.90 23.7 ND 

u 7.90 23.7 ND 

u 7.90 23.7 ND 

u 8.34 

u 8.34 

u 8.34 

u 8.34 

u 8.34 

u 8,34 

u 8.34 

25.1 

25.1 
25.1 

25.1 

25.1 -
25.1 
25.1 
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R1.0 ECOLOGICAL RISK ASSESSMENT AOC 695 

 
R1.1 INTRODUCTION 

An ecological risk assessment (ERA) was conducted to evaluate the potential risks to ecological 

receptors at Area of Concern (AOC) 695.  The ERA was conducted following U.S Environmental 

Protection Agency (USEPA) and Department of Navy (Navy) guidance (USEPA, 1997c; 2001a; 

Navy, 1999), and consisted of Steps 1 and 2 and the initial portion of Step 3 of the eight-step 

ecological risk assessment process described by USEPA (1997c).  The initial portion of Step 3 

(hereinafter referred to as Step 3A) equates to the initial portion of Tier 2 of the Navy's three-tier 

ecological risk assessment process.   

 

Steps 1-3A consists of the following: 

Step 1  Screening-Level Problem Formulation and Ecological Effects Evaluation 

Step 2  Screening-Level Exposure Estimate and Risk Calculation 

Step 3A  Refinement of Preliminary Contaminants of Concern 

 

CNC has been divided into 12 investigative zones for management purposes and to facilitate 

Resource Conservation and Recovery Act (RCRA) corrective action processes.  These are 

designated as Zones A through L.  Zone K consists of five noncontiguous CNC properties, one of 

which is Clouter Island.  Zone K is located in the southwestern portion of Clouter Island (Figure R-

1).  Clouter Island is undeveloped and has historically been used for disposition of harbor and 

river dredging spoils.  Clouter Island is the site of a former fuse and primer house (Area of 

Concern [AOC] 693), a former ammunitions depot (AOC 694), and a former electric locomotive 

shed (AOC 695).    

 

The Navy submitted a Resource Conservation and Recovery Act (RCRA) Facility Investigation 

(RFI) report entitled Zone K RCRA Facility Investigation Report to the South Carolina Department 

of Health and Environmental Control (SCDHEC) in 1999 (EnSafe, 1999).  The 1999 RFI report 

evaluated data collected at AOCs 693, 694, and 695 (Figure R-2).  Additional soil and 

groundwater samples were subsequently collected at AOCs 693 and 694, and the Zone K Clouter 

Island RFI Report Addendum (EnSafe, 2002) was submitted to SCDHEC in 2002.  The 2002 

report focused on AOCs 693 and 694, and did not address AOC 695.   

 

The EnSafe (1999) report included a brief evaluation of sediment data collected in July 1997 from 

two sample locations at AOC 695, but did not include an ERA or a human health risk assessment 

(HHRA).  Instead, the EnSafe (1999) report stated that evaluations of AOC 695 sediment data 

relative to human health and ecological risk “will be addressed as part of the Zone J RFI”.   
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As explained in Section 1.3.3 of the Zone J RFI report to which this ERA is appended, sediment 

data were collected at Zone J from 1997 through 2008 during several investigations.  Those 

investigations indicated that the potential for significant risk existed at five areas within Zone J at 

which elevated sediment contaminant concentrations and CNC source linkages existed.  The five 

areas consisted of three locations in the Cooper River, one location in Shipyard Creek and one 

location in Noisette Creek.  The Zone J RFI report is focused on sediment data collected from 

those five areas, and the sediment data from AOC 695 in Zone K were evaluated separately.  

This appendix contains an ERA and a HHRA of the AOC 695 sediment data.   

 

R.1.2 SCREENING LEVEL PROBLEM FORMULATION AND ECOLOGICAL EFFECTS 

EVALUATION 

 
AOC 695 consists of the former location of Building 119, an electric locomotive shed that 

operated from approximately 1922 until 1925.  Building 119 was located on a spur of the rail line 

at the shoreline of the Cooper River, alongside a railroad trestle that extended over the river.  

Building 119, the trestle, the spur, and rail line no longer exist; it is unknown when these 

structures were demolished and/or removed.  The shoreline has receded, and according to the 

1999 RFI, “the only remnant of this AOC is a partially submerged cement foundation 

approximately 50 feet offshore” (EnSafe, 1999; page 8.9).  Elsewhere in the 1999 RFI, AOC 695 

is described as being “50 to 100 feet offshore” (EnSafe, 1999; page 10.7.1).   

 

A comparison of the location of AOC 695 in Figure R-2 to Google Earth satellite imagery indicates 

that AOC 695 is located in open water, with no marsh habitat in the vicinity.  As stated in Section 

7.1.1 of the Zone J RFI, this portion of the Cooper River experiences a twice-daily tidal ebb and 

flow, which mix salt water and fresh water and transport sediments and contaminants within the 

estuary.  The salinity in the Cooper River varies depending on rainfall and tidal conditions, but the 

average daily mean salinity in the Cooper River at CNC is about 11 parts per thousand (ppt) at 

the surface and 14 ppt at the river bottom (ECT, 2003).  See Section 7.1.1 of the Zone J RFI for a 

list of fish species that are found in the lower Cooper River.  The Navy is not aware of the river 

depth at AOC 695, nor of the quality of the substrate in the area.   

 

The contaminant sources at AOC 695 are wastes associated with the former electric locomotive 

shed.  The EnSafe (1999) RFI states (page 10.7.1) that waste materials associated with AOC 695 

are solvents and degreasers; no explanation or further discussion of contaminants potentially 

associated with the electric locomotive shed is presented in the report.   
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Disturbance and movement of sediment is probably the only significant contaminant migration 

pathway at AOC 695.  Specifically, storms and currents could uncover buried wastes that might 

exist at the site.  Conversely, storms and currents could deposit sediment and re-bury wastes that 

were previously uncovered at the site.  Any waste material remaining at AOC 695 would be either 

at the sediment-surface water interface or buried beneath sediment.  Contaminants on the 

sediment surface could disperse into the water column.  Benthic organisms (i.e., invertebrate 

organisms that live on or in sediment) and aquatic organisms in the Cooper River could be 

exposed to sediment and surface water contaminants through ingestion and direct contact.  

Higher-trophic-level animals such as piscivorous birds and mammals that forage in the vicinity of 

AOC 695 could be exposed to sediment and surface water contaminants through direct contact 

with surface water and sediment, incidental ingestion of surface water and sediment, and 

consumption of contaminated food items.  Some animals could also come into contact with 

contaminants in surface water through drinking, although this exposure route represents a 

negligible portion of total exposure for most receptors (Sample et al., 1996).  With the above 

circumstances in mind, complete exposure pathways and routes of entry into biota at AOC 695 

consist of direct contact with sediment and surface water, ingestion of sediment and surface 

water, and ingestion of contaminated food items. 

 

Although surface water represents a potentially complete exposure pathway, evaluations of 

surface water samples collected at Zone J (across the river from Zone K and AOC 695) have 

indicated that surface water concentrations in the Cooper River at CNC are similar to surface 

water concentrations throughout the harbor (see Section 4 of the Zone J RFI).  Thus, ecological 

risks from surface water contaminants associated with AOC 695 are probably negligible.   

 

One of the tasks in preliminary problem formulation is the selection of preliminary assessment 

and measurement endpoints.  An assessment endpoint is “an explicit expression of the 

environmental value that is to be protected,” while a measurement endpoint is “a measurable 

ecological characteristic that is related to the valued characteristic chosen as the assessment 

endpoint” (USEPA, 1997c).  Measurement endpoints represent the assessment endpoints 

chosen for a site, and are measures of biological effects (USEPA, 1997c).  

 

USEPA Region 4 has specified that assessment endpoints for the screening-level assessment 

should be broad and generic.  For the AOC 695 screening level assessment, the preliminary 

assessment endpoint is the protection of benthic biota and piscivorous wildlife from adverse 

effects of chemicals on their growth, survival, and reproduction.  The term “piscivorous” is used 

here in a broad sense to describe birds and mammals that prey upon not only fish, but on a 

variety of shellfish (e.g., clams, crabs, and shrimp).  The preliminary measurement endpoints are 
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chemical concentrations in sediment that are associated with no adverse effects on growth, 

survival, and reproduction of benthic organisms.  The measurement endpoints are represented by 

USEPA Region 4 ecological screening values (ESVs) for sediment.  The sediment ESVs are 

based on conservative endpoints and sensitive ecological effects data, and thus, the screening 

values represent chemical concentrations associated with a low probability of unacceptable risks 

to ecological receptors.  For this reason, USEPA Region 4 considers its sediment screening 

values to be protective of benthic invertebrates as well as upper level receptors such as birds and 

mammals.  In the screening level ecological risk assessment, therefore, a distinction is not made 

between measurement endpoints associated with direct toxicity to benthic invertebrates versus 

measurement endpoints associated with food chain effects.  Sediment ESVs used in the 

screening level ecological risk assessment were those established by USEPA Region 4 (USEPA, 

2001b).   

 

R1.3 SCREENING LEVEL EXPOSURE ESTIMATE AND RISK CALCULATION 

 

Two sediment samples were collected with a ponar sampler in July 1997 from the vicinity of the 

cement foundation that is the only remnant of the former locomotive shed (Figure R-2).  The 

samples were collected from the upper six inches of sediment, and were analyzed for volatile 

organic compounds (VOCs), semivolatile organic compounds (SVOCs), chlorinated pesticides, 

organophosphorus pesticides, polychlorinated biphenyl (PCB) compounds, metals, hexavalent 

chromium, organotins, cyanide, cation exchange capacity, redox, and total organic carbon.  

Details regarding sample collection procedures, sample preparation and shipping, and laboratory 

analyses were presented in the EnSafe (1999) RFI report.   

 

The comparison of site concentrations to background values is usually conducted in Step 3A of 

the ecological risk assessment process, but the selection of ecological chemicals of potential 

concern (COPCs) for the AOC 695 evaluation followed the process used for the Zone J 

ecological risk assessment.  Specifically, COPCs were determined by comparing a chemical’s 

maximum detected concentration to its USEPA Region 4 sediment ESV and to its Zone J 

background value (see Section 7.4.1 of the accompanying Zone J RFI for details regarding the 

background sediment dataset).  If the maximum sediment at AOC 695 was equal to or less than 

the ESV (i.e., the hazard quotient [HQ] was less than or equal to 1), the chemical was eliminated 

from further consideration.  If the maximum concentration exceeded the ESV (i.e., the HQ was 

greater than 1), or if an ESV was not available, the chemical was then compared to twice the 

average background concentration; a chemical with a maximum concentration less than or equal 

to twice the average background concentration was eliminated from further consideration, and a 

chemical with a maximum concentration that exceeded twice the average background 
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concentration was considered to be an ecological COPC and was retained for further evaluation.  

 

Calcium, magnesium, potassium, and sodium were not retained as COPCs.  These essential 

nutrients are tolerated by most organisms even at relatively high concentrations and are not 

typically considered to be COPCs.  There are no USEPA Region 4 ESVs for these nutrients, and 

there have been no activities at sites near Zone J that have resulted in known releases of high 

concentrations of these nutrients 

 

No organic compounds were detected in the two AOC 695 sediment samples.  Eighteen metals 

were detected in the two samples, and the results of the “screening-level” comparisons to ESVs 

and background values for the detected metals are presented in Table R1-1.  For brevity, the 

term “background value” in Table R1-1 and in this assessment refers to twice the average 

concentration in sediment samples collected from 10 reference locations (see Section 7.4.1 and 

Table 7-1 of the Zone J RFI).  Ten metals were retained as ecological COPCs for AOC 695 

(Table R1-1).  Concentrations of arsenic, chromium, and nickel exceeded their respective ESVs 

and background values.  Seven other detected metals (aluminum, beryllium, cobalt, iron, 

manganese, thallium, and vanadium) did not have USEPA Region 4 ESVs and were retained as 

COPCs due to comparisons with background data (Table R1-1).  Appendix E of the EnSafe 

(1999) RFI provides laboratory analytical data reports for samples collected during the Zone K 

investigation; the laboratory analytical data for the two sediment samples collected at AOC 695 

(695M000101 and  695M000201) are provided herein, and are excerpted from Appendix E of the 

EnSafe (1999) report.  Analytical data validation reports can be found in Appendix F of the 

EnSafe (1999) report.   

 

R1.4 REFINEMENT OF PRELIMINARY CONTAMINANTS OF POTENTIAL CONCERN 

 

Subsequent to the initial screening, factors such as toxicological evaluation of COPCs and 

comparisons of COPC concentrations to alternate guidelines were considered to further evaluate 

COPCs. In addition, COPCs that could potentially bioaccumulate and/or biomagnify were 

investigated by comparing toxic doses to modeled ingested doses for representative receptors.  

USEPA (1997c) and the Navy (1999) consider the evaluation of these factors to be part of Step 3 

in the 8-step process for conducting ecological risk assessments; the Navy refers to this stage as 

“Step 3A, Refinement of Contaminants of Potential Concern.”  The Navy has specified that Step 

3A be conducted following all screening-level ecological risk assessments at its bases when 

COPCs remain after the screening.  Thus, although USEPA (1997c) guidance suggests that the 

results of the screening level risk assessment should be provided to the risk manager at the end 

of Step 2, the current risk assessment includes the results of Step 3A of the 8-step process.   
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The approach used in the Step 3A COPC refinement, including descriptions of assessment 

endpoints, measurement endpoints, and representative receptors is the same as used for the 

Zone J ecological risk assessments, and is described in Sections 7.5.1 and 7.5.2 of the 

accompanying RFI.  Methods used to model the doses that representative receptors could 

receive (“food chain modeling”), as well as the selection of toxicity reference values (TRVs), are 

the same as those used for the Zone J ecological risk assessments, and are described in 

Appendix Q. 

 

During the years when the locomotive shed was in operation, and for an undetermined period 

afterward, the site conceptual exposure model for AOC 695 was essentially the same as shown 

in Figure 7-1 of the Zone J RFI.  During that time, contaminants were presumably released onto 

soil and could have been transported into the Cooper River by overland sheet flow, by any storm 

water drainage system that might have existed, or by infiltration into groundwater and subsequent 

seepage into surface water and sediment in the river.  It is not known whether any contaminants 

were released directly into the river when the locomotive shed was in operation.  The locomotive 

shed no longer exists and the shoreline has receded, resulting in the AOC being submerged 

beneath the Cooper River.  Thus, under current conditions, any waste material remaining at the 

underwater site of AOC 695 would be either at the bottom of the river or buried beneath 

sediment.  As mentioned above, previous evaluations of surface water samples collected at 

Zone J (across the river from Zone K and AOC 695) have indicated that surface water 

concentrations in the Cooper River at CNC are similar to surface water concentrations throughout 

the harbor (see Section 4 of the Zone J RFI).  With this in mind, risks to aquatic and benthic 

receptors at AOC 695 are probably similar to risks throughout Charleston Harbor. 

 

Potential risks to benthic receptors at AOC 695 are discussed in Section R.1.4.1, and potential 

risks to piscivorous wildlife via the food chain are discussed in Section R.1.4.2.   

 

R1.4.1 Potential Risk to Benthic Organisms  

Ten metals were COPCs in sediment (Table R1-1) and are discussed below. 
 
Aluminum 

USEPA Region 4 does not have a sediment ESV for aluminum.  Screening values for evaluating 

direct toxicity to marine benthic receptors are sparse for aluminum.  Buchman (2008) has 

reviewed numerous sources and generated Screening Quick Reference Tables, which provide a 

spectrum of screening concentrations for inorganic and organic contaminants in various 

environmental media.  The only marine sediment guideline provided by Buchman (2008) for 
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aluminum is an apparent effects threshold (AET) of 18,000 mg/kg for marine polychaetes of the 

genus Neanthes.  The AET is the concentration of a given chemical above which biological 

effects are always expected to occur.  Aluminum concentrations in both sediment samples at 

AOC 695 (33,300 mg/kg and 29,900 mg/kg) exceeded the AET, indicating potential risk to benthic 

receptors.  Aluminum concentrations in both samples also exceeded the 21,440 mg/kg 

background value as well as the 27,000 mg/kg maximum concentration in background samples 

(see Table 7-1 of Zone J RFI for background concentrations at each of the 10 reference 

locations).   

 

Arsenic 
Arsenic concentrations (17.7 mg/kg and 15.5 mg/kg) exceeded the 12.0 mg/kg background value.  

The maximum screening HQ was 2.4 (Table R1-1).  The 7.24 mg/kg ESV is the threshold effect 

level (TEL); the probable effects level (PEL) for arsenic is 41.6 mg/kg (MacDonald, 1994).  The 

maximum screening HQ of 2.4 is not particularly high, and the maximum concentration of 17.7 

mg/kg is well below the PEL, but since the maximum concentration is between the TEL and the 

PEL, the occurrence and/or severity of effects to benthic receptors is uncertain.   

 

Beryllium 
USEPA Region 4 does not have a sediment ESV for beryllium.  Sediment screening values were 

not provided in Buchman’s (2008) Screening Quick Reference Tables, and were not located 

elsewhere.  Detected beryllium concentrations in sediment at AOC 695 (1.6 mg/kg and 1.5 

mg/kg) slightly exceeded the background sediment value of 1.1 mg/kg (Table R1-1).  

Interestingly, beryllium was detected in sediment samples collected during 1994 through 1997 at 

each of the five areas evaluated in the current Zone J RFI (where concentrations ranged from 

0.26 mg/kg to 1.9 mg/kg), but beryllium was not detected at any of the same locations in samples 

collected in April 2008; method detection limits in the 2008 samples ranged from 0.01 to 0.03 

mg/kg for beryllium (see tables in Section 4 of the Zone J RFI).  It could be that beryllium 

concentrations throughout the vicinity of CNC have decreased since the 1990s, when samples 

were collected at AOC 695, but this is only speculation.  Regardless of the presence or absence 

of local or regional trends, the absence of sediment toxicity threshold data prevents an 

assessment of the beryllium data at AOC 695.  However, beryllium concentrations at AOC 695 

only slightly exceeded the background sediment value.   

 

Chromium 

Hexavalent chromium was not detected in sediment at AOC 695.  Total chromium concentrations 

(57.7 mg/kg and 60.3 mg/kg) slightly exceeded the 52.3 mg/kg ESV, with a maximum HQ of 1.2 

(Table R1-1).  The ESV is the TEL; the PEL for total chromium is 160 mg/kg (MacDonald, 1994).  
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Total chromium concentrations in both samples exceeded the 43.5 mg/kg background value, and 

slightly exceeded the 56 mg/kg maximum background concentration (Table 7-1 of the Zone J 

RFI).  The maximum screening HQ of 1.2 is not particularly high, and the concentrations in both 

samples were well below the PEL, but since the concentrations are between the TEL and the 

PEL, the occurrence and/or severity of effects to benthic receptors is uncertain.  Nevertheless, 

the relatively low HQs and similarity to background values suggest that site-related risk posed by 

chromium is probably not significant.   

 

Cobalt 

USEPA Region 4 does not have a sediment ESV for cobalt.  The only marine sediment guideline 

provided by Buchman (2008) for cobalt is an AET of 10 mg/kg for marine Neanthes polychaetes.  

AETs are not meant to be used as screening values, because toxicity might be observed in some 

samples at values below the AET, which is the concentration above which biological effects are 

expected to occur.  Nevertheless, it should be noted that concentrations of cobalt in both samples 

were less than the AET.  Cobalt concentrations in both samples (7.2 mg/kg and 7.3 mg/kg) only 

slightly exceeded the 6.4 mg/kg background value, and concentrations in both samples were less 

than the 8.4 mg/kg maximum background concentration (see Table 7-1 of the Zone J RFI).   

 

Iron 

USEPA Region 4 does not have a sediment ESV for iron.  The only marine sediment guideline 

provided by Buchman (2008) for iron is an AET of 220,000 mg/kg for Neanthes.  AETs are not 

meant to be used as screening values, but concentrations of iron at AOC 695 (30,000 mg/kg and 

32,300 mg/kg) were less than the AET.  Iron concentrations in both samples exceeded the 

23,600 mg/kg background value, but were less than the 33,000 mg/kg maximum background 

concentration (see Table 7-1 of the Zone J RFI).   

 

Manganese 

USEPA Region 4 does not have a sediment ESV for manganese.  The only marine sediment 

guideline provided by Buchman (2008) for manganese is an AET of 260 mg/kg for Neanthes 

polychaetes.  Manganese concentrations at AOC 695 exceeded the AET in one sample 

(301 mg/kg), and the concentration in the other sample (255 mg/kg) was slightly less than the 

AET.  Manganese concentrations in both samples exceeded the 216 mg/kg background value, as 

well as the 240 mg/kg maximum concentration in background samples (Table 7-1 of Zone J RFI).   

 

Nickel 

Nickel concentrations (17 mg/kg and 17.4 mg/kg) slightly exceeded the 15.9 mg/kg ESV, with a 

maximum HQ of 1.1 (Table R1-1).  The ESV is the TEL; the PEL for nickel is 42.8 mg/kg 
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(MacDonald, 1994).  Nickel concentrations in both samples exceeded the 12.4 mg/kg background 

value, and slightly exceeded the 15 mg/kg maximum background concentration (see Table 7-1 of 

the Zone J RFI).  The maximum screening HQ of 1.1 is not particularly high, and the 

concentrations in both samples were well below the PEL, but since the concentrations are 

between the TEL and the PEL, the occurrence and/or severity of effects to benthic receptors is 

uncertain.  The relatively low HQs and similarity to background values, however, suggest that 

site-related risk posed by nickel is probably not significant.   

 

Thallium 

USEPA Region 4 does not have a sediment ESV for thallium.  Sediment screening values were 

not provided in Buchman’s (2008) Screening Quick Reference Tables, and were not located 

elsewhere.  Thallium was detected in one sample at AOC 695, with a concentration of 3.3 mg/kg.  

Thallium was not detected in background samples, but MDLs in background samples ranged 

from 1.8 to 4.7 mg/kg, so thallium was not elevated relative to MDLs in background samples.  The 

absence of sediment toxicity threshold data prevents an assessment of the thallium data at 

AOC 695.   

 

Vanadium 
USEPA Region 4 does not have a sediment ESV for vanadium.  The only marine sediment 

guideline provided by Buchman (2008) for vanadium is an AET of 57 mg/kg for Neanthes.  

Vanadium concentrations in both samples at AOC 695 (61.4 mg/kg and 66.2 mg/kg) exceeded 

the AET, indicating potential risk to benthic receptors.  Vanadium concentrations in both samples 

also exceeded the 48.8 mg/kg background value, but only slightly exceeded the 61 mg/kg 

maximum background concentration.   

 

R1.4.2 Potential Risk to Wildlife via the Food Chain  

Whereas Section R1.4.1 discussed potential risk to benthic organisms, this section discusses 

potential risks to piscivorous wildlife via the food chain.  Food-chain modeling was conducted to 

evaluate potential risks to representative piscivorous receptors from ingested doses of arsenic, 

chromium, and nickel, which are the COPCs at AOC 695 that are known to bioaccumulate.  See 

Appendix Q for methodology used to evaluate risk via the food chain, and for a description of the 

conservative and average scenarios used in the evaluation.  

 

Based on maximum detected concentrations and conservative assumptions for body weights and 

food ingestion, food chain No Observed Adverse Effects Level (NOAEL) HQs for the mink 

exceeded 1.0 for arsenic, chromium, and nickel, while NOAEL HQs for the green heron exceeded 

1.0 for chromium (Table R1-2).  Under the same conservative scenario, all Lowest Observed 
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Adverse Effects Level (LOAEL) HQs were less than 1.0 (Table R1-2).  In the average scenario, 

all food chain HQs were less than 1.0 for the mink and green heron (Table R1-3).  The average 

food chain scenario (Table R1-3) provides a less conservative evaluation of risk compared to the 

maximum food chain scenario, but it does conservatively assume area use factors of 1.0, 

meaning the representative receptors are assumed to forage exclusively in the area where 

samples were collected.  Piscivorous birds and mammals forage over large areas and would 

obtain only a fraction of their food from the area where the two sediment samples were collected.  

Because the food chain HQs in the conservative scenario are not especially high (ranging from 

1.6 to 3.0) and all were less than 1.0 in the average scenario, risks to piscivorous birds and 

mammals from arsenic, chromium, and nickel are minor.   

 

R.1.5 UNCERTAINTIES 

 

Uncertainty is associated with all aspects of the ecological assessment methodology.  Some 

uncertainties were discussed in Section R.1.4.  This section provides a summary of the 

uncertainties, and focuses on those that have not been previously discussed.  

 

There are several aspects of uncertainty associated with the sediment dataset for AOC 695.  

First, the dataset consisted of only two samples.  Although the collection of only two samples was 

in accordance with the RFI work plan (Section 10.7.1 of the EnSafe [1999] RFI), such a small 

dataset results in uncertainty in the characterization of the extent of contamination.  This is 

especially relevant when the precise location of the contaminant source is uncertain, as at 

AOC 695.  Specifically, the only remnant of the former locomotive shed is a partially submerged 

cement foundation approximately 50 feet from the east bank of the river.  An additional 

uncertainty related to the dataset is that the two sediment samples from AOC 695 were collected 

in 1997; the extent to which samples collected 14 years ago represent current conditions is 

unclear.  A further uncertainty related to the dataset is that is concentrations of metals detected in 

the two samples might not be due to operations at the former locomotive shed.  The EnSafe 

(1999] RFI states that waste materials associated with AOC 695 are solvents and degreasers, but 

no explanation or further discussion of contaminants possibly associated with the electric 

locomotive shed is presented in the report.  Solvents and degreasers were not detected in 

sediment, but that is no surprise, considering the former locomotive shed apparently has not been 

operational since 1925.  Furthermore, when (or if) Building 119 was demolished and/or removed 

is uncertain.  Finally, detection limits for some non-detected analytes exceeded screening values.  

For example, detection limits of most PAH compounds were about 820 μg/kg to 890 μg/kg (see 

laboratory analytical data provided in this appendix), while USEPA Region 4 ESVs for most PAHs 

are 330 μg/kg.   
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Uncertainty in risk characterization of sediment contamination at AOC 695 results from the lack of 

toxicity data regarding the cumulative toxicity of metals.  Concentrations of some metals slightly 

exceeded USEPA Region 4 ESVs, and appear to pose only minor potential risks to benthic 

receptors when assessed individually, but the extent to which these same concentrations of 

metals might contribute to cumulative toxicity is uncertain.  Hazard indices for metals were not 

calculated since the toxic mechanisms of metals are complex and it is difficult to ascertain the 

degree to which metals produce effects by the same toxic mechanism.   

 

There is uncertainty in the likelihood of risk to benthic receptors when contaminant concentrations 

exceed a particular toxicity threshold (such as a TEL) but are less than a probable effects 

threshold (such as a PEL).  A rough guide for determining the likelihood of risk is to examine 

whether a concentration slightly exceeds the TEL or greatly exceeds the TEL; obviously, higher 

concentrations pose more risk than lower concentrations.  Nevertheless, is difficult to predict the 

occurrence and/or severity of effects of concentrations between the TEL and the PEL.   

 

R.1.6 ECOLOGICAL RISK SUMMARY 

 

Sediment concentrations of three metals (arsenic, chromium, and nickel) exceeded their 

respective USEPA Region 4 ESVs, indicating potential risk to benthic receptors.  Screening HQs 

were not particularly high, with maximum HQs of 2.4 for arsenic, 1.2 for chromium, and 1.1 for 

nickel.  Maximum concentrations of arsenic, chromium, and nickel were well below their 

respective PEL values.  The relatively low HQs and similarity to background values suggest that 

potential site-related risks posed by arsenic, chromium, and nickel are not significant.   

 

There are no USEPA Region 4 ESVs for aluminum, beryllium, cobalt, iron, manganese, thallium, 

and vanadium, all of which were detected in sediment at AOC 695.  In addition, sediment toxicity 

thresholds from other sources are sparse for these metals.  Concentrations of beryllium, cobalt, 

iron, thallium, and vanadium were either within the range of background sediment concentrations 

or only slightly outside the range of background sediment concentrations. Sediment 

concentrations of aluminum and manganese exceeded their respective AETs and background 

concentrations.   

 

A notable uncertainty for the AOC 695 evaluation is the source of the sediment COPCs.  Solvents 

and degreasers are the presumed contaminants associated with former locomotive operations at 

the site, and the presence of metals such as aluminum and manganese, although at higher 

concentrations than in background samples, might not be due to former activities at the site.  
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Clouter Island is not industrialized, but much of the Cooper River in the general vicinity of Clouter 

Island is highly industrialized.  Metals detected at AOC 695 could be the result of nearby 

industrial activities, ship-related activities, or erosion of dredge spoil from Clouter Island.  

Although sediment concentrations of arsenic, chromium, nickel, aluminum, beryllium, cobalt, iron, 

manganese, thallium, and vanadium at AOC 695 exceeded their respective background values 

(defined as twice the average concentrations in 10 reference samples from the Charleston Harbor 

estuary), the concentrations tended to be within the range of background sediment 

concentrations or only slightly outside the range of background concentrations.  In addition, 

concentrations of the 10 COPCs at AOC 695 were not especially elevated relative to 

concentrations at Zone J.  Furthermore, concentrations of arsenic, chromium, and nickel were 

well below their respective PEL values.  Overall, ecological risks related to former operations at 

the site are considered to be negligible or minor at worst. 
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TABLE R1-1
ECOLOGICAL CHEMICALS OF POTENTIAL CONCERN

AOC 695 SEDIMENT
ZONE K

CHARLESTON NAVAL COMPLEX, NORTH CHARLESTON, SOUTH CAROLINA

Inorganics (mg/kg)
ALUMINUM 33300 29900 21440 NA NA Yes ABG
ARSENIC 17.7 15.5 12.0 7.24 2.4 Yes ASV & ABG
BARIUM 33 30.1 34.6 NA NA No BBG
BERYLLIUM 1.6 1.5 1.1 NA NA Yes ABG
CALCIUM 6000 6770 53260 NA NA No Nutrient
CHROMIUM 60.3 57.7 43.5 52.3 1.2 Yes ASV & ABG
COBALT 7.3 7.2 6.4 NA NA Yes ABG
COPPER 9.6 9.1 14.9 18.7 0.5 No BSV
IRON 32300 30000 23600 NA NA Yes ABG
LEAD 14.8 13.9 18.1 30.2 0.5 No BSV
MAGNESIUM 7750 7280 6426 NA NA No Nutrient
MANGANESE 255 301 216 NA NA Yes ABG
NICKEL 17 17.4 12.4 15.9 1.1 Yes ASV & ABG
POTASSIUM 4940 4370 3046 NA NA No Nutrient
SODIUM 11600 10100 13880 NA NA No Nutrient
THALLIUM 1.9U 3.3 ND NA NA Yes ESV & BG NA
VANADIUM 66.2 61.4 48.8 NA NA Yes ABG
ZINC 64.5 53.5 71.5 124 0.5 No BSV
Footnotes:
NA: Ecological screening value not available. 
(1) Twice the average concentration in sediment samples collected from 10 reference locations in Charleston 
       Harbor (Spectra Tech 2006); ND indicates that the analyte was not detected in any of the 10 reference samples.
(2) Hazard quotient = maximum detected concentration ÷ ecological screening value.
(3) COPC rationale codes: 
   For selection as a COPC:
    ASV & ABG: Maximum detected concentration exceeded the ecological screening value and exceeded the
    background value (background defined in footnote 1).
    ABG: Maximum detected concentration exceeded the background value, and ecological screening value not available.
    ESV & BG NA: Ecological screening value not available and analyte was not detected in any of 10 reference samples. 
   For elimination as a COPC:
    BSV: Maximum detected concentration was equal to or less than the ecological screening value.
    BBG: Maximum detected concentration was less than the background value.
    Nutrient: Calcium, magnesium, potassium, and sodium are nutrients that were not considered to be COPCs.  

Sample 
695000201

COPC 
(Yes/No)

Rationale for 
COPC 

Selection (3)

Background 
Value(1)Chemical Sample 

695000101

Ecological 
Screening 

Value

Hazard 
Quotient (2)
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Mink Mink Green Heron Green Heron
HQNOAEL HQLOAEL HQNOAEL HQLOAEL

Arsenic 1.6 0.4 0.9 0.5
Chromium 1.7 0.1 1.8 0.3
Nickel 3.0 0.4 0.95 0.3
Notes:
Cells are shaded if the HQ is greater than 1.0.
HQ - Ecological Hazard Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level

TABLE R1-2

Inorganics

FOOD CHAIN MODEL - ECOLOGICAL HAZARD QUOTIENTS
PISCIVOROUS RECEPTORS -  CONSERVATIVE SCENARIO

AOC 695

NORTH CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA
ZONE K

Chemical



Mink Mink Green Heron Green Heron
HQNOAEL HQLOAEL HQNOAEL HQLOAEL

Arsenic 0.2 0.03 0.2 0.1
Chromium 0.2 0.01 0.5 0.1
Nickel 0.2 0.03 0.2 0.1
Notes:
HQ - Ecological Hazard Quotient
NOAEL - No Observed Adverse Effects Level
LOAEL - Lowest Observed Adverse Effects Level

TABLE R1-3

Inorganics

FOOD CHAIN MODEL - ECOLOGICAL HAZARD QUOTIENTS
PISCIVOROUS RECEPTORS -  AVERAGE SCENARIO

AOC 695

NORTH CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA
ZONE K

Chemical
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LABORATORY ANALYTICAL DATA FOR 
AOC 695 SEDIMENT SAMPLES - 

COPIED FROM APPENDIX E OF ENSAFE (1999) 
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FOOD CHAIN MODEL CALCULATIONS 
  



FOOD CHAIN HAZARD QUOTIENTS FOR PISCIVOROUS MAMMALS REPRESENTED BY THE MINK FOOD CHAIN HAZARD QUOTIENTS FOR PISCIVOROUS MAMMALS REPRESENTED BY THE MINK
CONSERVATIVE SCENARIO AVERAGE SCENARIO

AOC 695 AOC 695
ZONE K ZONE K

NORTH CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA NORTH CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA

Maximum Maximum Estimated Fish 
Chemical Sediment Surface Water BSAF(1) or Invertebrate Dose NOAEL LOAEL NOAEL LOAEL

Concentration Concentration Concentration (mg/kg/day) (mg/kg/day) (mg/kg/day) HQ HQ
(mg/kg) (mg/L)  (mg/kg)

Pesticides and PCBs

Arsenic 1.77E+01 0.00E+00 0.690 1.22E+01 1.71E+00 1.04 4.55 1.65E+00 3.76E-01
Chromium 6.03E+01 0.00E+00 0.468 2.82E+01 4.18E+00 2.4 58.17 1.74E+00 7.19E-02
Nickel 1.74E+01 0.00E+00 2.320 4.04E+01 5.18E+00 1.7 14.77 3.05E+00 3.51E-01
Notes:
Cells are shaded if the hazard quotient (HQ) is greater than 1.0
Dose=[(If×Cf)+(Is×Cs)+(Iw×Cw)]/BW
Body Weight = (BW) 0.550 kg Cf = Contaminant concentration in fish or invertebrates
Food Ingestion Rate = (If) 0.0678 kg/day
Water Ingestion Rate = (Iw) 0.000 L/day Cw = Contaminant concentration in water
Sediment Ingestion Rate = (Is) 0.0064 kg/day  

 

Inorganics

Cs = Contaminant concentration in sediment

 

(1) BSAF = Biota-sediment-accumulation factor.  BSAFs for inorganic chemicals were multiplied by sediment concentrations to derive estimated prey concentrations.



FOOD CHAIN HAZARD QUOTIENTS FOR PISCIVOROUS MAMMALS REPRESENTED BY THE MINK FOOD CHAIN HAZARD QUOTIENTS FOR PISCIVOROUS MAMMALS REPRESENTED BY THE MINK
CONSERVATIVE SCENARIO AVERAGE SCENARIO

AOC 695 AOC 695
ZONE K ZONE K

NORTH CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA NORTH CHARLESTON NAVAL COMPLEX, CHARLESTON, SOUTH CAROLINA

Average Average Estimated Fish 
Chemical Sediment Surface Water BSAF(1) or Invertebrate Dose NOAEL LOAEL NOAEL LOAEL

Concentration Concentration Concentration (mg/kg/day) (mg/kg/day) (mg/kg/day) HQ HQ
(mg/kg) (mg/L) (mg/kg)

Pesticides and PCBs

Arsenic 1.66E+01 0.00E+00 0.143 2.37E+00 1.56E-01 1.04 4.55 1.50E-01 3.43E-02
Chromium 5.90E+01 0.00E+00 0.100 5.90E+00 4.54E-01 2.4 58.17 1.89E-01 7.80E-03
Nickel 1.72E+01 0.00E+00 0.486 8.36E+00 3.98E-01 1.7 14.77 2.34E-01 2.69E-02
Notes:
Cells are shaded if the hazard quotient (HQ) is greater than 1.0
Dose=[(If×Cf)+(Is×Cs)+(Iw×Cw)]/BW
Body Weight = (BW) 0.568 kg Cf = Contaminant concentration in fish
Food Ingestion Rate = (If) 0.0227 kg/day
Water Ingestion Rate = (Iw) 0.000 L/day Cw = Contaminant concentration in water
Sediment Ingestion Rate = (Is) 0.0021 kg/day  

 

Inorganics

(1) BSAF = Biota-sediment-accumulation factor.  BSAFs for inorganic chemicals were multiplied by sediment concentrations to derive estimated prey concentrations.
 

Cs = Contaminant concentration in sediment



FOOD CHAIN HAZARD QUOTIENTS FOR PISCIVOROUS BIRDS REPRESENTED BY THE GREEN HERON FOOD CHAIN HAZARD QUOTIENTS FOR PISCIVOROUS BIRDS REPRESENTED BY THE GREEN HERON
CONSERVATIVE SCENARIO AVERAGE SCENARIO

AOC 695 AOC 695
ZONE K ZONE K

CHARLESTON NAVAL COMPLEX, NORTH CHARLESTON, SOUTH CAROLINA CHARLESTON NAVAL COMPLEX, NORTH CHARLESTON, SOUTH CAROLINA

Maximum Maximum Estimated Fish 
Chemical Sediment Surface Water BSAF(1) or Invertebrate Dose NOAEL LOAEL NOAEL LOAEL

Concentration Concentration Concentration (mg/kg/day) (mg/kg/day) (mg/kg/day) HQ HQ
(mg/kg) (mg/L)  (mg/kg)

Arsenic 1.77E+01 0.00E+00 0.690 1.22E+01 2.03E+00 2.24 4.51 9.08E-01 4.51E-01
Chromium 6.03E+01 0.00E+00 0.468 2.82E+01 4.86E+00 2.66 15.63 1.83E+00 3.11E-01
Nickel 1.74E+01 0.00E+00 2.320 4.04E+01 6.40E+00 6.71 18.57 9.53E-01 3.44E-01
Notes:
Cells are shaded if the hazard quotient (HQ) is greater than 1.0
Dose=[(If×Cf)+(Is×Cs)+(Iw×Cw)]/BW
Body Weight = (BW) 0.2 kg Cf = Contaminant concentration in fish
Food Ingestion Rate = (If) 0.031 kg/day Cs = Contaminant concentration in sediment
Water Ingestion Rate = (Iw) 0.000 L/day Cw = Contaminant concentration in water
Sediment Ingestion Rate = (Is) 0.0016 kg/day

  

(1) BSAF = Biota-sediment-accumulation factor.  BSAFs for inorganic chemicals were multiplied by sediment concentrations to derive estimated prey concentrations.
 

 

Inorganics



FOOD CHAIN HAZARD QUOTIENTS FOR PISCIVOROUS BIRDS REPRESENTED BY THE GREEN HERON
AVERAGE SCENARIO

AOC 695
ZONE K

CHARLESTON NAVAL COMPLEX, NORTH CHARLESTON, SOUTH CAROLINA

Average Average Estimated Fish 
Chemical Sediment Surface Water BSAF(1) or Invertebrate Dose NOAEL LOAEL NOAEL LOAEL

Concentration Concentration Concentration (mg/kg/day) (mg/kg/day) (mg/kg/day) HQ HQ
(mg/kg) (mg/L)  (mg/kg)

Arsenic 1.66E+01 0.00E+00 0.143 2.37E+00 4.53E-01 2.24 4.51 2.02E-01 1.01E-01
Chromium 5.90E+01 0.00E+00 0.100 5.90E+00 1.25E+00 2.66 15.63 4.71E-01 8.01E-02
Nickel 1.72E+01 0.00E+00 0.486 8.36E+00 1.30E+00 6.71 18.57 1.94E-01 7.03E-02
Notes:
Cells are shaded if the hazard quotient (HQ) is greater than 1.0
Dose=[(If×Cf)+(Is×Cs)+(Iw×Cw)]/BW
Body Weight = (BW) 0.212 kg Cf = Contaminant concentration in soil
Food Ingestion Rate = (If) 0.030 kg/day Cs = Contaminant concentration in sediment
Water Ingestion Rate = (Iw) 0.000 L/day Cw = Contaminant concentration in water
Sediment Ingestion Rate = (Is) 0.0015 kg/day

 

(1) BSAF = Biota-sediment-accumulation factor.  BSAFs for inorganic chemicals were multiplied by sediment concentrations to derive estimated prey concentrations.
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R2.0 HUMAN HEALTH RISK ASSESSMENT AOC 695

R2.1 INTRODUCTION

This Human Health Risk Assessment (HHRA) presents a quantitative and qualitative assessment of the

potential risks to public health posed by chemicals in sediments at AOC 695 of the Charleston Naval

Complex (CNC), Charleston, South Carolina. AOC 695 consists of former Building 119, an electric

locomotive shed, which operated from approximately 1922 until 1925. The original location of Building

119 was on a railroad trestle that extended over the Cooper River. Two sediment samples were collected

for AOC 695 for the Zone K RCRA Facility Investigation Report (EnSafe, 1999). As stated in the Zone K

RCRA Facility Investigation Report, risks from AOC 695 were to be evaluated as part of the Zone J risk

assessment.

This HHRA is being performed to evaluate potential risks due to ingestion of fish by a recreational

fisherman assumed to eat fish caught in the Cooper River in the vicinity of AOC 695. The overall

objective of the HHRA is to determine the potential for health risks in the absence of remedial action at

the site and, if action is required, to focus the evaluation of remedial action alternatives.

The following current United States Environmental Protection Agency (USEPA) risk assessment guidance

documents were used to develop the framework for the HHRA:

 Risk Assessment Guidance for Superfund: Volume I, Human Health Evaluation Manual (Part A)

(USEPA, 1989).

 Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors.

Washington, D.C. Office of Solid Waste and Emergency Response (OSWER) Directive 9285.6 03

(USEPA, 1991).

 Distribution of Preliminary Review Draft: Superfund’s Standard Default Exposure Factors for the

Central Tendency and Reasonable Maximum Exposure. OSWER, Washington, D.C. (USEPA,

1993a).

 Exposure Factors Handbook. Office of Health and Environmental Assessment, Washington, D.C.

EPA/600/P 95/002Fa (USEPA, 1997a).

 Risk Assessment Guidance for Superfund: Volume 1 - Human Health Evaluation Manual (Part D,

Standardized Planning, Reporting, and Review of Superfund Risk Assessments) (USEPA, 2001a).
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 Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites.

Office of Emergency and Remedial Response (OERR), Washington, D.C. OSWER 9285.6-10

(USEPA, 2002).

An HHRA consists of five components: data evaluation, exposure assessment, toxicity assessment, risk

characterization, and uncertainty analysis. Sections R2.2 through R2.6 contain detailed discussions of

the five components of the HHRA.

Three major circumstances relating to chemical contamination and environmental fate and transport must

be present in order for a risk assessment to proceed: (1) Contaminants with toxic characteristics must be

found in environmental media and must be released by either natural processes or by human action;

(2) potential exposure points must exist; and (3) human receptors must be present at the point of

exposure. Risk is a function of both toxicity and exposure. If any one of the factors listed above is

absent, the exposure pathway is incomplete, and risks are not quantitatively evaluated.

R2.2 DATA EVALUATION

Data evaluation, the first component of an HHRA, is a two-step, medium-specific task involving the

compilation and evaluation of analytical data. The first step involves the creation of the analytical

database and an evaluation of data usability for purposes of HHRA. The second step of the data

evaluation is the selection of a medium-specific list of chemicals of potential concern (COPCs) which are

used to quantitatively or qualitatively determine potential human health risks for site media. COPCs are

selected primarily based on a toxicity screen (i.e., a comparison of site contaminant concentrations to

conservative toxicity screening values) and a background screen (i.e., a comparison of site

concentrations to background concentrations).

R2.2.1 Data Usability

Data from two sediment samples collected in July 1997 from AOC 695 were used to assess potential

risks to human receptors. Appendix E of the EnSafe (1999) RFI provides laboratory analytical data

reports for samples collected during the Zone K investigation; the laboratory analytical data for the two

sediment samples collected at AOC 695 (695M000101 and 695M000201) are provided in Section R.1 of

this appendix, and are excerpted from Appendix E of the EnSafe (1999) report. Analytical data validation

reports can be found in Appendix F of the EnSafe (1999) report.
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R2.2.2 Selection of Contaminants of Potential Concern

This section explains how COPCs were selected. COPCs evaluated in the ecological risk assessment

were selected as COPCs for the HHRA. USEPA Region 4 sediment Ecological Screening Values (ESV)

were used as the screening values for purposes of selecting COPCs for both human and ecological risk

assessment.

Background concentrations are concentrations of chemicals that would exist absent the influence of site

operations. Background samples were obtained from locations that have not been influenced by site

operations. A background sediment dataset representing regional baseline reference (background)

conditions has been developed and approved by representatives of the South Carolina Department of

Health and Environmental Control (SCDHEC) and other Natural Resource Trustees (TtNUS, 2008). The

background dataset consists of 10 sediment samples from representative locations in Charleston Harbor.

The background concentration used in the COPC selection table is twice the average background

concentration.

The essential nutrients (calcium, magnesium, potassium, and sodium) were not identified as COPCs in

this assessment. These inorganic chemicals are naturally abundant in environmental matrices and are

toxic only at high doses. There are no ESVs for these nutrients and there have been no activities at AOC

695 that would have resulted in releases of high concentrations of these nutrients.

The applicable decision rules for the selection of COPCs are explained briefly below and were previously

presented in the September 2008 QAPP for the Zone J Supplemental RFI:

 If the maximum site sediment concentration exceeds the ESV or if a screening value is not available

for a chemical, the maximum detected concentration will be compared to twice the average

background concentration. Then, a chemical with a maximum concentration less than or equal to

twice the average background concentration will be eliminated from further consideration, and a

chemical with a maximum concentration that exceeds twice the background concentration will be

considered to be an COPC and will be retained for further evaluation.

R2.2.3 COPCs Selected for HHRA

Eighteen inorganics were detected in sediment samples collected from AOC 695. Table R2-1 presents

the comparisons of the maximum detected concentrations to ESVs and background concentrations. Ten

inorganics (aluminum, arsenic, beryllium, chromium, cobalt, iron, manganese, nickel, thallium, and

vanadium) were retained as COPCs. Table R2-2 shows the chemicals retained as COPCs for sediment

at AOC 695.
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R2.3 EXPOSURE ASSESSMENT

The exposure assessment component of a baseline HHRA defines and provides a means to evaluate,

quantitatively or qualitatively, the type and magnitude of human exposure to chemicals present at or

migrating from a site. A foundation of the exposure assessment is the conceptual site model (CSM),

which identifies site characteristics including potential contaminant sources, contaminant release

mechanisms, transport routes, receptors, and other appropriate information. CSMs consider both current

and future site scenarios for AOC 695.

Estimated chemical intakes developed during the exposure assessment are evaluated for complete

exposure pathways in the risk characterization to produce quantitative estimates of cancer and non-

cancer risk. A complete exposure pathway has three components: 1) a source of chemicals that can be

released to the environment, 2) a route of contaminant transport through an environmental medium, and

3) an exposure or contact point for a human receptor. As outlined in the QAPP for Zone J (TtNUS, 2008),

the only exposure pathway evaluated in this HHRA is fish consumption.

R2.3.1 Sources of Environmental Contamination

The contaminant sources at AOC 695 are wastes associated with the former electric locomotive shed.

The EnSafe (1999) RFI states (page 10.7.1) that waste materials associated with AOC 695 are solvents

and degreasers.

R2.3.2 Potential Migration Routes

Erosion of sediment is probably the only significant contaminant migration pathway at AOC 695.

Specifically, storms and currents could uncover buried wastes that might exist at the site. Conversely,

storms and currents could deposit sediment and re-bury wastes that were previously uncovered at the

site. Any waste material remaining at the underwater site of AOC 695 would be either at the sediment-

surface water interface or buried beneath sediment. Contaminants on the sediment surface could

disperse into the water column.

R.2.3.3 Potential Current and Future Receptors of concern and Exposure Pathways

The HHRA for AOC 695 evaluates risks to recreational fisherman who are assumed to periodically catch

and consume fish from the study area. Because actual fish tissue samples were not collected, the

chemical concentrations in fish tissue were derived/estimated based on available sediment data. This

assumes that chemicals in sediment are bioaccumulated and bioconcentrated in fish tissue; this would be

most likely for bottom-dwelling fish such as flounder.
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R.2.3.4 Chemical Intake Estimation

The methodologies and techniques used to estimate exposure intakes are presented in this section.

Traditionally, exposures evaluated in the HHRA are based on the concept of a reasonable maximum

exposure (RME) only, which is defined as "the maximum exposure that is reasonably expected to occur

at a site" (USEPA, 1989). However, subsequent risk assessment guidance (USEPA, 1992) indicates the

need to address an average case or central tendency exposure (CTE). To provide a full characterization

of potential exposure, both RME and CTE intakes/scenarios are evaluated in the HHRA.

Exposure assumptions used to estimate chemical intakes in the HHRA are summarized in Table R2-3

and Table R2-4 for RME and CTE scenarios respectively. The fraction ingested (FI) of 0.1 (10 percent)

was used for fish/crabs caught in the Cooper River near AOC 695. This assumes that 10 percent of the

fish/crabs caught and ingested by the recreational fisherman come for the study area. Fish tissue

concentrations (for purposes of evaluating risks associated with human consumption) were calculated by

modifying the ecological equation used to calculate the concentrations of inorganic COPCs found in food

items of mammals. Biota-sediment-accumulation factors (BSAFs) and a dry to wet weight conversion

factor of 0.25 were multiplied by the sediment concentration to estimate fish tissue concentrations

(Sample, 1997).

Non-carcinogenic intakes are estimated using the concept of an average annual exposure. Carcinogenic

intakes are calculated as an incremental lifetime exposure, which assumes a life expectancy of 70 years.

Intakes for the fish ingestion exposure route were estimated using the following equation (USEPA, 1989):

x AT)BW(
ED)xEFxFIxIRx(CIntake Fish

Where:

Intake = ingestion intake (mg/kg-day)

CFISH = fish tissue concentration (mg/kg)

IR = ingestion rate (kg/meal)

FI = fraction ingested from contaminated source (unitless)

EF = exposure frequency (meals/year)

ED = exposure duration (years)

BW = body weight (kg)

AT = averaging time (days)

for noncarcinogens, AT = ED x 365;

for carcinogens, AT = 70 years x 365 days/year
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R.2.3.5 Calculation of Exposure Point Concentrations

The exposure point concentration (EPC), which is calculated for COPCs only, is an estimate of the

chemical concentration within an exposure unit (EU) likely to be contacted over time by a receptor and is

used to estimate exposure intakes. An EU is defined as the area typically encountered/traversed by a

receptor under a particular land use scenario. For example, a residential lot with an area of ¼ acre to 2

acres is often used for the evaluation of a hypothetical future resident. However, the size of an EU

selected for HHRA is typically based on the distribution of the chemical concentrations in a medium as

well as on presumed receptor activity patterns.

There are only two sediment samples for AOC 695, therefore the EPCs for the RME and CTE case were

defined as the maximum detected concentration. Sample and duplicate analytical results were averaged

for statistical use before the EPC was calculated. One-half the method detection limit was used for non-

detected values.

Table R2-5 summarizes the EPCs used in this HHRA.

R2.4 TOXICITY ASSESSMENT

The objective of a toxicity assessment is to identify the potential for human health hazards and adverse

effects in exposed populations. Quantitative estimates of the relationship between the magnitude and

type of exposures and the severity or probability of human health effects are defined for the identified

COPCs. Quantitative toxicity values [cancer slope factors (CSFs), reference doses (RfDs), and reference

concentrations (RfCs)] determined during this component of the risk assessment were integrated with

outputs of the exposure assessment to characterize the potential for adverse health effects for each

receptor group. A cancer slope factor/unit risk factor is an indicator of the potency of a chemical

carcinogen (i.e., the greater the CSF/IUR, the more potent the carcinogen). An RfD/RfC is the

dose/concentration at which or below which adverse non-carcinogenic effects are not anticipated.

RfDs and CSFs used in the HHRA were obtained from the following primary literature sources:

 Integrated Risk Information System (IRIS) (Online).

 USEPA Provisional Peer Reviewed Toxicity Values (PPRTVs) – The Office of Research and

Development/National Center for Environmental Assessment (NCEA) Superfund Health Risk

Technical Support Center develops PPRTVs on a chemical specific basis when requested by

USEPA’s Superfund program.
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 Other Toxicity Values – These sources include but are not limited to California Environmental

Protection Agency (Cal EPA) toxicity values, the Agency for Toxic Substances and Disease Registry

(ATSDR) Minimal Risk Levels (MRLs), and the Annual Health Effects Assessment Summary Tables

(HEAST) (USEPA, 1997b).

Although toxicity criteria can be found in several toxicological sources, USEPA's IRIS on-line database is

the preferred source of toxicity values. This database is continuously updated and values presented have

been verified by USEPA. The ORNL RSLs Table may be used as a source of toxicity criteria when

toxicity criteria are not available from the aforementioned references. The toxicity criteria for the

constituents selected as COPCs are presented in Tables R2-6 through R2-9.

Toxicity criteria are available for different forms of chromium (trivalent and hexavalent), which is

considered to be more toxic in the hexavalent state. Where only total chromium data are available, all of

the chromium were assumed to be hexavalent chromium.

R2.5 RISK CHARACTERIZATION

Potential risks (non-carcinogenic and carcinogenic) to human receptors from the potential exposures

outlined in the exposure assessment are quantitatively determined during the risk characterization

component of the baseline HHRA. Both RME and CTE estimates are generated. The quantitative

estimates of risk are calculated in accordance with the risk assessment methods outlined in USEPA

guidance (USEPA, 1989).

R2.5.1 Quantitative Analysis of Chemicals

Quantitative estimates of risk for chemicals other than lead are calculated according to risk assessment

methods outlined in USEPA guidance (USEPA, 1989). Lifetime cancer risks are expressed in the form of

dimensionless probabilities, referred to as incremental lifetime cancer risks (ILCRs), based on CSFs.

Non-carcinogenic risk estimates are presented in the form of hazard quotients (HQs) that are determined

through a comparison of intakes with published RfDs or RfCs.

ILCR estimates are generated for each COPC using estimated exposure intakes and published CSFs, as

follows:

ILCR = (Estimated Exposure Intake)(CSF)

If the above equation results in an ILCR greater than 0.01, the following equation will be used:
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ILCR = 1-[exp(-Estimated Exposure Intake)(CSF)]

An ILCR of 1 x 10-6 indicates that the exposed receptor has a one in-one million chance of developing

cancer under the defined exposure scenario. Alternatively, such a risk may be interpreted as

representing one additional case of cancer in an exposed population of one million persons.

As mentioned previously, non-carcinogenic risks will be assessed using the concept of HQs and Hazard

Indices (HIs). The HQ for a COPC is the ratio of the estimated intake or concentration to the RfD or RfC,

as follows:

)RfC(RfD
)ionConcentrat(Intake=HQ

i
i

An HI was generated by summing the individual HQs for all COPCs. The HI is not a mathematical

prediction of the severity of toxic effects and therefore is not a true "risk"; it is simply a numerical indicator

of the possibility of the occurrence of non-carcinogenic (threshold) effects.

R2.5.2 Interpretation of Risk Assessment Results

To interpret the quantitative risk estimates and to aid risk managers in determining the need for

remediation, quantitative risk estimates were compared to typical USEPA risk benchmarks. The USEPA

has defined a “target cancer risk” range of 1 x 10-4 to 1 x 10-6 (i.e., a one-in-ten-thousand to one-in-one-

million chance of developing cancer). HQs and HIs are typically evaluated using a value of 1.0.

Generally, adverse non-carcinogenic health effects are not anticipated if an HQ or HI, developed on a

target organ/effect-specific basis, does not exceed 1.0.

R2.5.3 Results of the Risk Characterization

This section contains a summary of the results of the risk characterization for AOC 695. Quantitative risk

estimates for potential recreational fisherman are developed for those chemicals identified as COPCs.

Potential cancer risks and hazard indices were calculated for current/future recreational fishermen under

the RME and CTE scenarios and are summarized in Tables R2-10 and R2-11.

Ingestion of fish was identified as a potential exposure pathway evaluated in this HHRA. No fish tissue

samples were collected at AOC 695. However, sediment samples were collected from Cooper River.

Consequently, fish tissue concentrations were approximated based on the chemical concentrations

measured in the sediments of Cooper River, and were evaluated in the HHRA.
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R2.5.3.1 Non-carcinogenic Risks – RME

Cumulative HIs for the recreational fisherman (HI = 2) exceed unity (Table R2-10); however, HIs

calculated on a target organ/target effect-specific basis do not exceed unity. Therefore, unacceptable

non-carcinogenic risks are not anticipated for the recreational fisherman at AOC 695.

R.2.5.3.2 Carcinogenic Risks – RME

Cumulative ILCRs for the recreational fisherman consuming fish taken from the Cooper River at AOC 695

are 7 x 10-5, which are within the USEPA’s target risk range of 10-4 to 10-6 (Table R2-10). Therefore,

unacceptable carcinogenic risks are not anticipated for the recreational fisherman at AOC 695.

R2.5.3.3 Non-carcinogenic Risks – CTE

Cumulative HIs for the recreational fisherman (HI = 0.6) consuming fish from the Cooper River at

AOC 695 were less than unity (Table R2-11). Therefore, unacceptable non-carcinogenic risks are not

anticipated for the recreational fisherman at AOC 695.

R2.5.3.4 Carcinogenic Risks – CTE

Cumulative ILCRs for the recreational fisherman consuming fish from AOC 695 under the CTE scenario

are 6.6 x 10-6 (Table R2-11), which are within USEPA’s target risk range of 10-4 to 10-6. Therefore,

unacceptable carcinogenic risks are not anticipated for the recreational fisherman at AOC 695.

R2.6 UNCERTAINTY ANALYSIS

There is uncertainty associated with all aspects of a baseline human health risk assessment. A summary

of the uncertainties, including a discussion of how they may affect the final risk numbers, is provided in

this section.

Sources of uncertainty in the selection of COPCs include the current status of the predictive databases;

the grouping of samples; the numbers, types, and distributions of samples; and the procedures used to

include or exclude constituents as COPCs. Sources of uncertainty associated with the exposure

assessment include the values used as input variables for a given intake route or scenario, the

assumptions made to determine exposure point concentrations, and the predictions regarding future land

use and population characteristics. Uncertainty in the toxicity assessment is related to the quality of the

existing toxicity data needed to support dose response relationships and the weight of evidence used to

determine the carcinogenicity of COPCs. Uncertainty in risk characterization includes that associated
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with exposure to multiple chemicals and the cumulative uncertainty from combining conservative

assumptions made in earlier steps of the risk assessment process.

Whereas there are various sources of uncertainty, the direction of uncertainty can be influenced by the

assumptions employed during the various phases of the risk assessment, including selection of COPCs

and selection of values for dose response relationships. Throughout the process, assumptions are

biased toward a margin of safety so that the final calculated risks are overestimated.

Generally, risk assessments carry two types of uncertainty: measurement and informational uncertainty.

Measurement uncertainty refers to the usual variance that accompanies scientific measurements. This

type of uncertainty is associated with the analytical data collected for each site. The risk assessment

reflects the accumulated variances of the individual values used.

Informational uncertainty stems from inadequate availability of information needed to complete the toxicity

and exposure assessments. Often, this gap is significant, such as the absence of information on the

effects of low doses of chemicals on human receptors, on the biological mechanism of action of a

chemical, or the behavior of a chemical in soil.

Once the risk assessment is complete, the results must be reviewed and evaluated to identify the type

and magnitude of uncertainty involved. Reliance on results from a risk assessment without consideration

of uncertainties, limitations, and assumptions inherent in the process can be misleading. For example, to

account for uncertainties in the development of exposure assumptions, conservative estimates must be

made to ensure that the particular assumptions made are protective of sensitive subpopulations or the

maximally exposed individuals. If a number of conservative assumptions are combined in an exposure

model, the resulting calculations can magnify the uncertainties associated with those assumptions,

thereby producing a much larger uncertainty for the final results. This uncertainty is biased toward over

predicting both carcinogenic and non-carcinogenic risks. Thus, both the results of the risk assessment

and the uncertainties associated with those results must be considered when making risk management

decisions.

This interpretation is especially relevant when the risks exceed the point of departure for defining

"acceptable" risk. For example, when risks calculated using a high degree of uncertainty are less than an

acceptable risk level (i.e., 10-4 to 10-6), the interpretation of no significant risk is typically straightforward.

However, when risks calculated using a high degree of uncertainty exceed an acceptable risk level

(i.e., 10-4 to 10-6); a conclusion can be difficult unless uncertainty is considered.
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R2.6.1 Uncertainty in Data Evaluation

The most significant issues related to uncertainty in COPC selection are the screening levels that are

used, the absence of screening levels for a few chemicals detected in the site media, and elevated

detection limits for some compounds. A brief discussion of each of these issues is provided in the

remainder of this section.

R2.6.1.1 COPC Screening Levels

There is some uncertainty associated with choosing COPCs based on ESVs. Maximum concentrations

were also screened against USEPA Region 3 Fish Risk Based Screening Levels. There were no

significant differences between the COPCs selected using the Fish Risk Based Screening Levels and the

ESVs.

R2.6.1.2 Chemicals without Established Screening Levels

Risk-based screening levels are currently not available for some constituents (e.g., barium, calcium,

magnesium, manganese, potassium, sodium and vanadium). Having no toxicity screening values for

some compounds adds to the uncertainty in the risk assessment both in regard to the selection of COPCs

and the subsequently calculated risks.

R2.6.2 Uncertainty in the Exposure Assessment

Uncertainty in the exposure assessment arises because of the determination of site conditions, the

selection of receptors and scenarios, the estimation of exposure point concentrations, and the selection of

exposure parameters. Each of these is discussed below.

R2.6.2.1 Site Use

The current site use patterns are well established, thereby limiting the uncertainty associated with site use

assumptions. Recreational fishing in Cooper River is the only site use of interest for this risk assessment.

R2.6.2.2 Exposure Point Concentrations

Significant uncertainty is associated with the EPCs for fish tissue concentrations. The EPCs were

estimated based on chemical concentrations in sediments because actual fish tissue data are not

available for Cooper River. This assumes that the fish taken by the recreational fisherman are routinely

contacting the sediments (i.e., are likely to be bottom-dwelling species) and that significant

bioaccumulation is occurring between the sediments and the fish. However, this assumption may result
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in a significant over-estimation of risk if the species typically taken by the recreational fisherman are not

routinely in contact with the sediments. Conservatively, bioaccumulation factors published for

invertebrates were used to calculate fish tissue concentrations for the inorganics because of the lack of

fish-specific sediment bioaccumulation factors.

R2.6.2.3 Exposure Routes and Receptor Identification

The determination of various receptor groups and exposure routes of potential concern was based on

current land use observed at the site and the anticipated future land use. Therefore, the uncertainty

associated with the selection of exposure routes and potential receptors is minimal because they are

considered to be well defined.

R2.6.2.4 Exposure Parameters

Each exposure factor selected for use in this HHRA has some associated uncertainty. Generally,

exposure factors are based on surveys of physiological and lifestyle profiles across the United States.

The attributes and activities studied in these surveys generally have a broad distribution. To avoid

underestimation of exposure, in most cases, the USEPA guidelines (USEPA, 1991) for the RME receptor

were used, which generally specify the use of the 95th percentile for most parameters. Therefore, the

selected values for the RME receptor represent the upper bound of the observed or expected habits of

the majority of the population.

Generally, the uncertainty can be assessed quantitatively for many assumptions made in determining

factors for calculating exposures and intakes. Many of these parameters were determined from statistical

analyses on human population characteristics. Often, the database used to summarize a particular

exposure parameter (i.e., body weight) is quite large. Consequently, the values chosen for such variables

in the RME scenario have low uncertainty.

Many of the exposure parameters used to calculate exposures and risks in this report were selected from

a distribution of possible values, including USEPA guidance (USEPA, 1991, 1993a, 1997a, 2004). For

the RME scenario, a combination of high-end and average inputs was used with the overall goal that the

final risk estimate be an approximately 95th percentile risk estimate. This risk number is used in risk

management decisions but does not indicate what a more average or typical exposure might be or what

risk range might be expected for individuals in the exposed population.
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R2.6.3 Uncertainty in the Toxicity Assessment

Uncertainties associated with the toxicity assessment (determination of RfDs, RfCs, URFs, and CSFs and

use of available criteria) are presented in this section.

Uncertainty associated with the toxicity assessment is associated with hazard assessment and dose

response evaluations for the COPCs. The hazard assessment deals with characterizing the nature and

strength of the evidence of causation or the likelihood that a chemical that induces adverse effects in

animals will also induce adverse effects in humans. Hazard assessment of carcinogenicity is evaluated

as a weight of evidence determination, using the USEPA methods. Positive animal cancer test data

suggest that humans contain tissue(s) that may manifest a carcinogenic response; however, the animal

data cannot necessarily be used to predict the target tissue in humans. In the hazard assessment of

noncancer effects, however, positive animal data often suggest the nature of the effects (i.e., the target

tissues and type of effects) anticipated in humans.

Uncertainty in hazard assessment arises from the nature and quality of the animal and human data.

Uncertainty is reduced when similar effects are observed across species, strain, sex, and exposure route;

when the magnitude of the response is clearly dose related; when pharmacokinetic data indicate a similar

fate in humans and animals; when postulated mechanisms of toxicity are similar for humans and animals;

and when the chemical of concern is structurally similar to other chemicals for which the toxicity is more

completely characterized.

Uncertainty in the dose response evaluation includes the determination of a CSF/URF for the

carcinogenic assessment and derivation of an RfD/RfC for the non-carcinogenic assessment.

Uncertainty is introduced from interspecies (animal to human) extrapolation, which, in the absence of

quantitative pharmacokinetic or mechanistic data, is usually based on consideration of interspecies

differences in basal metabolic rate. Uncertainty also results from intraspecies variation. Most toxicity

experiments are performed with animals that are very similar in age and genotype, so intragroup

biological variation is minimal, but the human population of concern may reflect a great deal of

heterogeneity, including unusual sensitivity or tolerance to the COPC. Even toxicity data from human

occupational exposure reflect a bias because only those individuals sufficiently healthy to attend work

regularly (the "healthy worker effect") and those not unusually sensitive to the chemical are likely to be

occupationally exposed. Finally, uncertainty arises from the quality of the key study from which the

quantitative estimate is derived and the database. For cancer effects, the uncertainty associated with

dose response factors is mitigated by assuming the 95 percent upper bound for the slope factor. Another

source of uncertainty in carcinogenic assessments is the method by which data from high doses in animal

studies are extrapolated to the dose range expected for environmentally exposed humans. The

linearized multistage model, which is used in nearly all quantitative estimations of human risk from animal
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data, is based on a non-threshold assumption of carcinogenesis. Evidence suggests, however, that

epigenetic carcinogens, as well as many genotoxic carcinogens, have a threshold below which they are

not carcinogenic. Therefore, the use of the linearized multistage model is conservative for chemicals that

exhibit a threshold for carcinogenicity.

For noncancer effects, additional uncertainty factors may be applied in the derivation of the RfD/RfC to

mitigate poor quality of the key study or gaps in the database. Additional uncertainty for noncancer

effects arises from the use of an effect level in the estimation of an RfD/RfC when “no adverse effect

level” data (i.e., non-cancer threshold data) are not available or such data are limited. An uncertainty

factor is usually applied to estimate a no effect level. Additional uncertainty arises in the estimation of an

RfD/RfC for chronic exposure from subchronic data. Unless empirical data indicate that effects do not

worsen with increasing duration of exposure, an additional uncertainty factor is applied to the no effect

level in the subchronic study. Uncertainty in the derivation of RfDs/RfCs is mitigated by the use of

uncertainty and modifying factors that normally range between 3 and 10. The resulting combination of

uncertainty and modifying factors may reach 1,000 or more.

The derivation of dermal RfDs and CSFs from oral values may cause uncertainty. This is particularly the

case when no gastrointestinal absorption rates are available in the literature or when only qualitative

statements regarding absorption are available.

R2.6.4 Uncertainty in the Risk Characterization

Uncertainty in risk characterization results from assumptions made regarding additivity of effects from

exposure to multiple COPCs from various exposure routes. High uncertainty exists when summing

noncancer risks for several substances across different exposure pathways. This assumes that each

substance has a similar effect and/or mode of action. Even when compounds affect the same target

organs, they may have different mechanisms of action or differ in their fate in the body, so additivity may

not be an appropriate assumption. However, the assumption of additivity is considered because in most

cases it represents a conservative estimate of risk.

Risks to any individual may also be overestimated by summing multiple assumed exposure pathway risks

for any single receptor. Although every effort was made to develop reasonable scenarios, not all

individual receptors may be exposed via all pathways considered.

Finally, the risk characterization does not consider antagonistic or synergistic effects. Little or no

information is available to determine the potential for antagonism or synergism for the COPCs. Because

chemical specific interactions cannot be predicted, the likelihood for risks to be over predicted or under

predicted cannot be defined, but the methodology that was used is based on current USEPA guidance.
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Uncertainty in the risk characterization also results from the fact that, barium was eliminated as COPCs

on the basis of twice the average background concentration being greater than the site maximum:

R2.7 SUMMARY

The baseline HHRA for AOC 695 was performed to characterize the potential risks to likely human

receptors under current and potential future land use. Potential receptors retained for quantitative

evaluation included current/future recreational fisherman. Fish tissue concentrations (estimated using

sediment concentrations) were evaluated in the assessment.

Summary of Chemicals of Potential Concern

The COPCs at AOC 695 based on ESVs and background values are aluminum, arsenic, beryllium,

chromium, cobalt, iron, manganese, nickel, thallium, and vanadium.

Summary of Cancer and Non-cancer Risk Estimates for Environmental Media at AOC 695 –
Reasonable Maximum Exposure Scenario

Cancer and non-cancer risk estimates calculated for recreational fisherman at AOC 695 were compared

to the following risk management benchmarks:

 The USEPA “target cancer risk” range of 1 x 10-4 to 1 x 10-6 (i.e., a one-in-ten-thousand to one-in-

one-million chance of developing cancer).

 HQ/HI value of 1.0. Generally, adverse non-carcinogenic health effects are not anticipated if an HQ

or HI, developed on a target organ/effect-specific basis, does not exceed 1.0.

Cumulative HIs for the recreational fisherman (HI = 2) exceeds unity however HIs calculated on a target

organ/target effect specific basis do not exceed unity. Therefore, unacceptable non-carcinogenic risks

are not anticipated for the recreational fisherman at AOC 695.

Cumulative ILCRs for recreational fishermen consuming fish from Cooper River near AOC 695 (7 x 10-5)

are within the USEPA’s target risk range of 10-4 to 10-6. Therefore, unacceptable carcinogenic risks are

not anticipated for the recreational fisherman at AOC 695.
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Summary of Cancer and Non-cancer Risk Estimates for Environmental Media at AOC 695 –
Central Tendency Exposure Scenario

Cumulative HIs for the recreational fishermen consuming fish from Cooper River AOC 695 exceed unity,

but HIs calculated on a target organ/target effect specific basis do not exceed unity. Therefore,

unacceptable non-carcinogenic risks are not anticipated for the recreational fisherman at AOC 695.

Cumulative ILCRs for the recreational fishermen consuming fish from AOC 695 under the CTE scenario

were within USEPA’s target risk range of 10-4 to 10-6.



TABLE R2-1

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMCIALS OF POTENTIAL CONCERN
AOC 695   ZONE K

CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Inorganics (mg/kg)
ALUMINUM 33300 29900 21440 NA Yes ABG
ARSENIC 17.7 15.5 12.0 7.24 Yes ASV & ABG
BARIUM 33 30.1 34.6 NA No BBG
BERYLLIUM 1.6 1.5 1.1 NA Yes ABG
CALCIUM 6000 6770 53260 NA No Nutrient
CHROMIUM 60.3 57.7 43.5 52.3 Yes ASV & ABG
COBALT 7.3 7.2 6.4 NA Yes ABG
COPPER 9.6 9.1 14.9 18.7 No BSV
IRON 32300 30000 23600 NA Yes ABG
LEAD 14.8 13.9 18.1 30.2 No BSV
MAGNESIUM 7750 7280 6426 NA No Nutrient
MANGANESE 255 301 216 NA Yes ABG
NICKEL 17 17.4 12.4 15.9 Yes ASV & ABG
POTASSIUM 4940 4370 3046 NA No Nutrient
SODIUM 11600 10100 13880 NA No Nutrient
THALLIUM 1.9 U 3.3 ND NA Yes ESV & BG NA
VANADIUM 66.2 61.4 48.8 NA Yes ABG
ZINC 64.5 53.5 71.5 124 No BSV

Footnotes:
(1) Twice the average concentration in sediment samples collected from 10 reference locations in Charleston 
       Harbor (Spectra Tech 2006); ND indicates that the analyte was not detected in any of the 10 reference samples.
(2) COPC rationale codes: 
   For selection as a COPC:
    ASV & ABG: Maximum detected concentration exceeded the ecological screening value and exceeded the
    background value (background defined in footnote 1).
    ABG: Maximum detected concentration exceeded the background value, and ecological screening value not available.
    ESV & BG NA: Ecological screening value not available and analyte was not detected in any of 10 reference samples. 
   For elimination as a COPC:
    BSV: Maximum detected concentration was equal to or less than the ecological screening value.
    BBG: Maximum detected concentration was less than the background value.
    Nutrient: Calcium, magnesium, potassium, and sodium are nutrients that were not considered to be COPCs.  

Shaded chemical indicates that the chemical was retained as a COPC.
Acronyms:
COPC: Chemical of Potential Concern
NA: Ecological screening value not available. 

Sample 
695000201

COPC 
(Yes/No)

Rationale for 
COPC Selection 

(2)

Background 
Value(1)Chemical Sample 

695000101

Ecological 
Screening 

Value



Inorganics
Aluminum X
Arsenic X
Beryllium X
Chromium X
Cobalt X
Iron X
Manganese X
Nickel X
Thallium X
Vanadium X

Notes:
X - Chemical was retained as a COPC.

TABLE R2-2

Parameter

CHEMICALS RETAINED AS COPCS
ZONE K - AOC 695

CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Sediment



TABLE R2-3

SUMMARY OF EXPOSURE INPUT PARAMETERS (RME)
ZONE K   AOC 695

CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Cooper River

All Exposures
Cfish (mg/kg) Estimated(1)

ED (years) 30
BW (kg) 70(2)

ATn (days) 10,950(2)

ATc (days) 25,550(2)

Ingestion of Fish
IR (kg/meal) 0.025(3)

BSAF (L/kg) Chemical Specific
FI (unitless) 0.1
EF (meals/year) 350
Notes:
ATc = Averaging time for carcinogenic effects
ATn = Averaging time for noncarcinogenic effects
BW = Body weight
BSAF = Chemical specific biota sediment accumulation factor
Cfish  = Exposure concentration for fish
ED = Exposure duration
EF = Exposure frequency
FI  = Fraction ingested from contaminated source
IR = Ingestion rate

1 - Estimated from sediment concentrations (see text).
2 - USEPA, 1989: Risk Assessment Guidance for Superfund. 
     Vol 1: Human Health Evaluation Manual, Part A.
3 - USEPA, 1997: Exposure Factors Handbook. EPA/600/8-95/002FA.

Adult Recreational Fisherman
Exposure Parameter



TABLE R2-4

SUMMARY OF EXPOSURE INPUT PARAMETERS (CTE)
ZONE K  AOC 695

CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Cooper River

All Exposures
Cfish (mg/kg) Estimated(1)

ED (years) 9
BW (kg) 70
ATn (days) 3,285(2)

ATc (days) 25,550
Ingestion of Fish
IR (kg/meal) 0.008(1)

BCF (L/kg) Chemical Specific

FI (unitless) 0.1
EF (meals/year) 350

Notes:
ATc = Averaging time for carcinogenic effects
ATn = Averaging time for noncarcinogenic effects
BW = Body weight
BSAF = Chemical specific biota sediment accumulation factor
Cfish  = Exposure concentration for fish
ED = Exposure duration
EF = Exposure frequency
FI  = Fraction ingested from contaminated source
IR = Ingestion rate

1 - USEPA, 1997: Exposure Factors Handbook. EPA/600/8-95/002FA.
2 - USEPA, 1989: Risk Assessment Guidance for Superfund. 
     Vol 1: Human Health Evaluation Manual, Part A.

Exposure Parameter Adult Recreational 
Fisherman



AOC 695

Inorganics
Aluminum 5330
Arsenic 2
Beryllium 0.26
Chromium 4.5
Cobalt 1.2
Iron 5170
Manganese 48.2
Nickel 6.5
Thallium 0.53
Vanadium 10.6

Notes:
Maximum detected concentration was used for all exposure 
point concentrations.
Estimated fish concentrations were convereted to wet weight by 
multiplying by 0.25.

TABLE R2-5

Parameter

EXPOSURE POINT CONCENTRATION
ZONE K  AOC 695

CHARLESTON NAVAL COMPLEX

Fish Tissue (mg/kg)

NORTH CHARLESTON, SOUTH CAROLINA



TABLE R2-6

NON-CANCER TOXICITY DATA -- ORAL/DERMAL
ZONE K  AOC 695

CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Chemical Chronic/ Oral RfD Oral Absorption Absorbed RfD for Dermal(2) Primary Combined RfD:Target Organ(s)
of  Potential Subchronic Efficiency Target Uncertainty/Modifying

Concern Value Units for Dermal(1) Value Units Organ(s) (3) Factors Source(s) Date(s)
(MM/DD/YYYY)

Inorganics
ALUMINUM Chronic 1.0E+00 mg/kg/day 1 1.0E+00 mg/kg/day Body Weight 100 PPRTV 10/23/2006
ARSENIC Chronic 3.0E-04 mg/kg/day 1 3.0E-04 mg/kg/day Skin, CVS 3/1 IRIS 2/17/2009
BERYLLIUM Chronic 2.0E-03 mg/kg/day 0.007 1.4E-05 mg/kg/day Gastrointestinal System 300/1 IRIS 2/17/2009
CHROMIUM(4) Chronic 3.0E-03 mg/kg/day 0.025 7.5E-05 mg/kg/day Respiratory 300/3 IRIS 2/17/2009

COBALT Chronic 3.0E-04 mg/kg/day 1 3.0E-04 mg/kg/day
CVS, Immune, Neurological, 

Reproductive NA PPRTV 8/25/2008

IRON Chronic 7.0E-01 mg/kg/day 1 7.0E-01 mg/kg/day GS 1.5 PPRTV 9/11/2006
MANGANESE (soil)(5) Chronic 7.0E-02 mg/kg/day 0.04 2.8E-03 mg/kg/day Neurological 1/1 IRIS 2/17/2009
NICKEL Chronic 2.0E-02 mg/kg/day 0.04 8.0E-04 mg/kg/day Body Weight 300/1 IRIS 2/17/2009
THALLIUM Chronic 6.5E-05 mg/kg/day 1 6.5E-05 mg/kg/day Hair Loss, Liver 3000/1 PPRTV 4/1/2009
VANADIUM Chronic 5.0E-03 mg/kg/day 0.026 1.3E-04 mg/kg/day Hair Loss 300 PPRTV 4/1/2009

Notes: Definitions:
1 - U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for CNS = Central Nervous System
        Dermal Risk Assessment) Interim. EPA/540/R/99/005. CVS = Cardiovascular system
2 -  Adjusted dermal RfD = Oral RfD x Oral Absorption Efficiency for Dermal. GS = Gastrointestinal
3 - Soil Cleanup Target Levels (SCTLs) for Chapter 62-777, F.A.C., Florida Department of Environmental Protection (FDEP),  

April  2005. IRIS = Integrated Risk Information System
4 - Values are for hexavalent chromium. NA = Not Available.
5 - Adjusted IRIS value in accordance with USEPA Region I Risk Update Number 4, November 1996. PPRTV = Provisional Peer Reviewed Toxicity Values
6 - Values are for mercuric chloride.



TABLE R2-7

NON-CANCER TOXICITY DATA -- INHALATION
ZONE K   AOC 695

CHARLESTON NAVAL COMPLEX

Chemical Chronic/ Inhalation RfC Extrapolated RfD(1) Primary Combined RfC : Target Organ(s)
of  Potential Subchronic Target Uncertainty/Modifying

Concern Value Units Value Units Organ(s) Factors Source(s) Date(s)
(MM/DD/YYYY)

Inorganics
ALUMINUM Chronic 5.0E-03 mg/m3 1.4E-03 (mg/kg/day) CNS 300 PPRTV 10/23/2006
ARSENIC Chronic 1.50E-05 mg/m3 4.3E-06 (mg/kg/day) NA NA Cal EPA 12/1/2008
BERYLLIUM Chronic 2.0E-05 mg/m3 5.7E-06 (mg/kg/day) Respiratory 10/1 IRIS 10/19/2011
CHROMIUM Chronic 1.0E-04 mg/m3 2.9E-05 (mg/kg/day) Respiratory 300/1 IRIS 2/18/2009
COBALT Chronic 6.0E-06 mg/m3 1.7E-06 (mg/kg/day) Respiratory NA PPRTV 8/25/2008
IRON NA NA NA NA NA NA NA NA NA
MANGANESE Chronic 5.0E-05 mg/m3 1.4E-05 (mg/kg/day) CNS 1000/1 IRIS 2/18/2009
NICKEL Chronic 9.00E-05 mg/m3 2.6E-05 (mg/kg/day) NA NA ATSDR 9/1/2005
THALLIUM NA NA NA NA NA NA NA NA NA
VANADIUM NA NA NA NA NA NA NA NA NA
Notes: Definitions:
1  - Extrapolated RfD = RfC *20m3/day / 70 kg ATSDR = Agency for Toxic Substances and Disease Registry

CNS = Central Nervous System
Cal EPA = California Environmental Protection Agency
IRIS = Integrated Risk Information System
NA = Not Applicable
PPRTV = Provisional Peer Reviewed Toxicity Values

NORTH CHARLESTON, SOUTH CAROLINA



TABLE R2-8

CANCER TOXICITY DATA -- ORAL/DERMAL
ZONE K   AOC 695

CHARLESTON NAVAL COMPLEX
NORTH CHARLESTON, SOUTH CAROLINA

Chemical Oral Cancer Slope Factor Oral Absorption Absorbed Cancer Slope Factor Weight of Evidence/ Oral CSF
of Potential  Efficiency for Dermal(2) Cancer Guideline  

Concern Value Units for Dermal(1) Value Units Description Source(s) Date(s)
(MM/DD/YYYY)

Inorganics
ALUMINUM NA NA NA NA NA NA NA NA
ARSENIC 1.5E+00 (mg/kg/day)-1 1 1.5E+00 (mg/kg/day)-1 A / Known/likely human carcinogen IRIS 2/19/2009
BERYLLIUM NA NA NA NA NA Carcinogenic potential cannot be determined IRIS 2/19/2009
CHROMIUM NA NA NA NA NA D / Not classifiable as to human carcinogenicity IRIS 2/19/2009
COBALT NA NA NA NA NA NA NA NA
IRON NA NA NA NA NA NA NA NA
MANGANESE NA NA NA NA NA D / Not classifiable as to human carcinogenicity IRIS 2/19/2009
NICKEL NA NA NA NA NA NA NA NA
THALLIUM NA NA NA NA NA D / Not classifiable as to human carcinogenicity IRIS 2/19/2009
VANADIUM NA NA NA NA NA NA NA NA
Notes:
1 - USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance
     for Dermal Risk Assessment) Interim. EPA/540/R/99/005.
2 -  Adjusted cancer slope factor for dermal = 
     Oral cancer slope factor / Oral Absorption Efficiency for Dermal.

IRIS = Integrated Risk Information System.
NA = Not Available.



TABLE R2-9

CANCER TOXICITY DATA -- INHALATION
ZONE K   AOC 695

CHARLESTON NAVAL COMPLEX

Chemical Unit Risk Inhalation Cancer Weight of Evidence/ Unit Risk : Inhalation CSF
of Potential Slope Factor(1) Cancer Guideline  

Concern Value Units Value Units Description Source(s) Date(s)
(MM/DD/YYYY)

Inorganics

ALUMINUM NA NA NA NA NA NA NA
ARSENIC 4.3E-03 (ug/m3)-1 1.5E+01 (mg/kg/day)-1 A / Known/likely human carcinogen IRIS 2/19/2009
BERYLLIUM 2.4E-03 (ug/m3)-1 8.4E+00 (mg/kg/day)-1 B1 /Known/likely human carcinogen IRIS 4/8/2011
CHROMIUM 8.4E-02 (ug/m3)-1 2.9E+02 (mg/kg/day)-1 A / Known human carcinogen IRIS 2/19/2009
COBALT 9.0E-03 (ug/m3)-1 3.2E+01 (mg/kg/day)-1 NA PPRTV 8/25/2008
IRON NA NA NA NA NA NA NA
MANGANESE NA NA NA NA D / Not classifiable as to human carcinogenicity IRIS 2/19/2009
NICKEL 2.6E-04 (ug/m3)-1 9.1E-01 (mg/kg/day)-1 NA Cal EPA 6/1/2009
THALLIUM NA NA NA NA D / Not classifiable as to human carcinogenicity IRIS 2/19/2009
VANADIUM NA NA NA NA NA NA NA

Notes:
1 - Inhalation CSF = Unit Risk * 70 kg / 20m3/day.

Definitions:
Cal EPA = California Enviornmental Protection Agency.
IRIS = Integrated Risk Information System.
NA = Not Available.
USEPA(2) = USEPA, PCBs: Cancer Dose-Response Assessment and Applications to Environmental Mixtures, September 1996, EPA/600/P-96/001F.

NORTH CHARLESTON, SOUTH CAROLINA



TABLE  R2-10

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES

ZONE K AOC 695

NORTH CHARLESTON NAVAL COMPLEX, CHARLESTON SOUTH CAROLINA

Scenario Timeframe: CURRENT/FUTURE

Receptor Population:  RECREATIONAL USER

Receptor Age:  ADULT

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Sediment Finfish/Shellfish AOC 695 Ingestion Aluminum 8330 MG/KG 1.2E-01 (mg/kg/day) NA (mg/kg/day)-1 - - 2.9E-01 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.3

Arsenic 3.1 MG/KG 4.5E-05 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 6.8E-05 1.1E-04 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.4

Beryllium 0.40 MG/KG 5.9E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 1.4E-05 (mg/kg/day) 2.0E-03 (mg/kg/day) 0.01

Chromium 7.1 MG/KG 1.0E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 2.4E-04 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.1

Cobalt 1.80 MG/KG 2.6E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 6.2E-05 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.2

Iron 8080 MG/KG 1.2E-01 (mg/kg/day) NA (mg/kg/day)-1 - - 2.8E-01 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.4

Manganese (Soil) 75 MG/KG 1.1E-03 (mg/kg/day) NA (mg/kg/day)-1 - - 2.6E-03 (mg/kg/day) 7.0E-02 (mg/kg/day) 0.0

Nickel 10.1 MG/KG 1.5E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 3.5E-04 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.0

Thallium 0.83 MG/KG 1.2E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 2.8E-05 (mg/kg/day) 6.5E-05 (mg/kg/day) 0.4

Vanadium 16.6 MG/KG 2.4E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 5.7E-04 (mg/kg/day) 5.0E-03 (mg/kg/day) 0.1

Exp. Route Total 6.8E-05 2

Exposure Point Total 6.8E-05 2

Exposure Medium Total 6.8E-05 2

Medium Total 6.8E-05 2

Total of Receptor Risks Across All Media  6.8E-05 Total of Receptor Hazards Across All Media  2

9/28/2012



TABLE  R2-11

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

ZONE K AOC 695

Scenario Timeframe: CURRENT/FUTURE

Receptor Population:  RECREATIONAL USER

Receptor Age:  ADULT

Medium Exposure Medium Exposure Point Exposure Route Chemical of EPC Cancer Risk Calculations Non-Cancer Hazard Calculations
Potential Concern Value Units Intake/Exposure Concentration CSF/Unit Risk Cancer Risk Intake/Exposure Concentration RfD/RfC Hazard Quotient

Value Units Value Units Value Units Value Units

Sediment Finfish/Shellfish AOC 695 Ingestion Aluminum 8330 MG/KG 1.2E-02 (mg/kg/day) NA (mg/kg/day)-1 - - 9.1E-02 (mg/kg/day) 1.0E+00 (mg/kg/day) 0.1

Arsenic 3.1 MG/KG 4.4E-06 (mg/kg/day) 1.5E+00 (mg/kg/day)-1 6.6E-06 3.4E-05 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.1

Beryllium 0.40 MG/KG 5.6E-07 (mg/kg/day) NA (mg/kg/day)-1 - - 4.4E-06 (mg/kg/day) 2.0E-03 (mg/kg/day) 0.002

Chromium 7.1 MG/KG 1.0E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 7.8E-05 (mg/kg/day) 3.0E-03 (mg/kg/day) 0.0

Cobalt 1.80 MG/KG 2.5E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 2.0E-05 (mg/kg/day) 3.0E-04 (mg/kg/day) 0.1

Iron 8080 MG/KG 1.1E-02 (mg/kg/day) NA (mg/kg/day)-1 - - 8.9E-02 (mg/kg/day) 7.0E-01 (mg/kg/day) 0.1

Manganese (Soil) 75 MG/KG 1.1E-04 (mg/kg/day) NA (mg/kg/day)-1 - - 8.3E-04 (mg/kg/day) 7.0E-02 (mg/kg/day) 0.01

Nickel 10.1 MG/KG 1.4E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.1E-04 (mg/kg/day) 2.0E-02 (mg/kg/day) 0.01

Thallium 0.83 MG/KG 1.2E-06 (mg/kg/day) NA (mg/kg/day)-1 - - 9.1E-06 (mg/kg/day) 6.5E-05 (mg/kg/day) 0.1

Vanadium 16.6 MG/KG 2.3E-05 (mg/kg/day) NA (mg/kg/day)-1 - - 1.8E-04 (mg/kg/day) 5.0E-03 (mg/kg/day) 0.0

Exp. Route Total 6.6E-06 0.6

Exposure Point Total 6.6E-06 0.6

Exposure Medium Total 6.6E-06 0.6

Medium Total 6.6E-06 0.6

Total of Receptor Risks Across All Media  6.6E-06 Total of Receptor Hazards Across All Media  0.6

NORTH CHARLESTON NAVAL COMPLEX, CHARLESTON SOUTH CAROLINA

9/28/2012



TABLE  R2-12

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

REASONABLE MAXIMUM EXPOSURES

ZONE K AOC 695

CHARLESTON NAVAL COMPLEX, CHARLESTON SOUTH CAROLINA

Scenario Timeframe: CURRENT/FUTURE

Receptor Population:  RECREATIONAL USER

Receptor Age:  ADULT

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Sediment Finfish/Shellfish AOC 695 Aluminum - - -- - - -- - - Body Weight 0.3 - - - - 0.3

Arsenic 7E-05 -- - - -- 7E-05 Skin, CVS 0.4 - - - - 0.4

Beryllium - - -- - - -- - - GS 0.01 - - - - 0.01

Chromium - - -- - - -- - - Respiratory 0.1 - - - - 0.1

Cobalt - - -- - - -- - - CVS, Immune, CNS 0.2 - - - - 0.2

Iron - - -- - - -- - - GS 0.4 - - - - 0.4

Manganese (Soil) - - -- - - -- - - CNS 0.04 - - - - 0.04

Nickel - - -- - - -- - - Body Weight 0.02 - - - - 0.02

Thallium - - -- - - -- - - Hair Loss, Liver 0.4 - - - - 0.4

Vanadium - - -- - - -- - - Hair Loss 0.1 - - - - 0.1

Chemical Total 7E-05 -- - - -- 7E-05 2 - - - - 2

Exposure Point Total 7E-05 2

Exposure Medium Total 7E-05 2

Medium Total 7E-05 2

Receptor Total Receptor Risk Total  7E-05 Receptor HI Total  2

 Total Body Weight HI  0.3

Total CNS HI  0.2
Total CVS HI  0.6

Total GS HI  0.4
Total Immune HI  0.2

Total Liver HI  0.4
Total Skin HI  0.4

Total Hair Loss HI  0.6

PAGE 1 OF 1

5/9/2013



TABLE  R2-13

CALCULATION OF CHEMICAL CANCER RISKS AND NON-CANCER HAZARDS

CENTRAL TENDENCY EXPOSURES

ZONE K AOC 695

NORTH CHARLESTON NAVAL COMPLEX, CHARLESTON SOUTH CAROLINA

Scenario Timeframe: CURRENT/FUTURE

Receptor Population:  RECREATIONAL USER

Receptor Age:  ADULT

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Sediment Finfish/Shellfish AOC 695 Aluminum - - -- - - -- - - Body Weight 0.1 - - - - 0.1

Arsenic 7E-06 -- - - -- 7E-06 Skin, CVS 0.1 - - - - 0.1

Beryllium - - -- - - -- - - GS 0.002 - - - - 0.002

Chromium - - -- - - -- - - Respiratory 0.0 - - - - 0.0

Cobalt - - -- - - -- - - CVS, Immune, CNS 0.1 - - - - 0.1

Iron - - -- - - -- - - GS 0.1 - - - - 0.1

Manganese (Soil) - - -- - - -- - - CNS 0.01 - - - - 0.01

Nickel - - -- - - -- - - Body Weight 0.01 - - - - 0.01

Thallium - - -- - - -- - - Hair Loss, Liver 0.1 - - - - 0.1

Vanadium - - -- - - -- - - Hair Loss 0.0 - - - - 0.0

Chemical Total 7E-06 -- - - -- 7E-06 1 - - - - 1

Exposure Point Total 7E-06 1

Exposure Medium Total 7E-06 1

Medium Total 7E-06 1

Receptor Total Receptor Risk Total  7E-06 Receptor HI Total  1

 Total Body Weight HI  0.1

Total CNS HI  0.1
Total CVS HI  0.2

Total GS HI  0.1
Total Immune HI  0.1

Total Liver HI  0.1
Total Skin HI  0.1

Total Hair Loss HI  0.2
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TABLE  R2-14

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

REASONABLE MAXIMUM EXPOSURES

ZONE K AOC 695

noth CHARLESTON NAVAL COMPLEX, CHARLESTON SOUTH CAROLINA

Scenario Timeframe: CURRENT/FUTURE

Receptor Population:  RECREATIONAL USER

Receptor Age:  ADULT

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Sediment Finfish/Shellfish AOC 695 Aluminum - - -- - - -- - - Body Weight 0 - - - - 0

Arsenic 7E-05 -- - - -- 7E-05 Skin, CVS 0 - - - - 0

Chromium - - -- - - -- - - Respiratory 0.1 - - - - 0.1

Cobalt - - -- - - -- - - CVS, Immune, CNS 0 - - - - 0

Iron - - -- - - -- - - GS 0 - - - - 0

Manganese (Soil) - - -- - - -- - - CNS 0.0 - - - - 0.0

Nickel - - -- - - -- - - Body Weight 0.0 - - - - 0.0

Thallium - - -- - - -- - - Hair Loss, Liver 0 - - - - 0

Vanadium - - -- - - -- - - Hair Loss 0 - - - - 0

Chemical Total 7E-05 -- - - -- 7E-05 2 - - - - 2

Exposure Point Total 7E-05 2

Exposure Medium Total 7E-05 2

Medium Total 7E-05 2

Receptor Total Receptor Risk Total  7E-05 Receptor HI Total  2

 Total Body Weight HI  0

Total CNS HI  0
Total CVS HI  1

Total GS HI  0
Total Immune HI  0

Total Liver HI  0
Total Skin HI  0

Total Hair Loss HI  1
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TABLE  R2-15

SUMMARY OF RECEPTOR RISKS AND HAZARDS FOR COPCs

CENTRAL TENDENCY EXPOSURES

ZONE K AOC 695

north CHARLESTON NAVAL COMPLEX, CHARLESTON SOUTH CAROLINA

Scenario Timeframe: CURRENT/FUTURE

Receptor Population:  RECREATIONAL USER

Receptor Age:  ADULT

 

Medium Exposure Exposure Chemical Carcinogenic Risk Non-Carcinogenic Hazard Quotient

Medium Point of Potential

Concern Ingestion Inhalation Dermal External Exposure Primary Ingestion Inhalation Dermal Exposure 

(Radiation) Routes Total Target Organ(s) Routes Total

Sediment Finfish/Shellfish AOC 695 Aluminum - - -- - - -- - - Body Weight 0.1 - - - - 0.1

Arsenic 7E-06 -- - - -- 7E-06 Skin, CVS 0.1 - - - - 0.1

Chromium - - -- - - -- - - Respiratory 0.0 - - - - 0.0

Cobalt - - -- - - -- - - CVS, Immune, CNS 0.1 - - - - 0.1

Iron - - -- - - -- - - GS 0.1 - - - - 0.1

Thallium - - -- - - -- - - Hair Loss, Liver 0.1 - - - - 0.1

Vanadium - - -- - - -- - - Hair Loss 0.0 - - - - 0.0

Chemical Total 7E-06 -- - - -- 7E-06 1 - - - - 1

Exposure Point Total 7E-06 1

Exposure Medium Total 7E-06 1

Medium Total 7E-06 1

Receptor Total Receptor Risk Total  7E-06 Receptor HI Total  1

 Total Body Weight HI  0.1

Total CNS HI  0.1
Total CVS HI  0.2

Total GS HI  0.1
Total Immune HI  0.1

Total Liver HI  0.1
Total Skin HI  0.1

Total Hair Loss HI  0.2
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APPENDIX S

RESPONSES TO SCDHEC AND SCDNR COMMENTS ON THE RFI REPORT FOR
ZONE J

S.1 RESPONSE TO SCDHEC AND SCDNR COMMENTS ON THE RFI
REPORT FOR ZONE J, REV. 1, DATED NOVEMBER 2011

S.2 RESPONSE TO SCDHEC AND SCDNR INFORMAL REVIEW COMMENTS
ON THE RFI REPORT FOR ZONE J, REV. 2, DATED SEPTEMBER 2012



S.1 RESPONSE TO SCDHEC AND SCDNR COMMENTS ON THE RFI
REPORT FOR ZONE J, REV. 1, DATED NOVEMBER 2011
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Vice Chairman 

Steven G. Kisner 
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C. Earl Hunter, Commissioner 

Promor;ng 1111d prorrcting the llf'tdth of the pubLir and the environment 

March 22, 2012 

David Criswell, P.E. 
BRACPMOSE 
4130 Faber Place Drive 
Suite 202 
N. Charleston, SC 29405 

RE: Review of RCRA Facility Investigation Report for Zone J 
Charleston Naval Complex (CNC) 
sco 170 022 560 

Dear Mr. Criswell: 

M. David Mirchcll, MD 

Glenn A. McCall 

Coleman F. Buckhoi=, MD 

The Corrective Action Engineering and the Hydrogeology Sections of the South Carolina 
Department of Health and Environmental Control (Department) received the above referenced 
report on November 28, 2011. The Department reviewed the document and provides the following 
engineering and risk assessment comments. 

The response to the review of these comments should be included in either change pages or a revised 
version of the report. In addition, response to comments should be submitted. If you have any 
questions regarding this issue, please contact me at (803) 896-4218. 

l)in ,erely, v --s ,...-· 
Jbr:=z.>--<:-- I ; f;,--r--,·-""--~ . 

.... _ ·-v·,/ ~ .- - -"" 
Meredith Amick, P.E., Environmental Engineer 
Corrective Action Engineering Section 
Division of Waste Management 
Bureau of Land and Waste Management 

'"j4 llN .. ,) 

cc: Dann Spariosu, PhD, EPA Region 4 Gary Foster, CH2MHill 
Annie Gerry, Hydrogeology Geoff Pope, Tetra Tech 
Christine Sanford-Coker, EQC Region 7, Charleston 
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Coleman F. Buckhousc, MD 

1. Because dredge spoils with historical exceedences and potential munitions from Zone J are being 

placed on Clouter Island, this information should be considered during the investigation of AOCs 

693 and 694. 

2. Data quality for the data collected in response to the 2008 Supplemental RFI QAPP should be 

discussed as there are some elevated MDLs in this data and significant amount of U data. 

Additionally data quality was the driver for the additional sampling proposed in the 2008 

Supplemental RFI QAPP. 

3. Please provide a map showing the dredged areas (by both the SC State Ports Authority and US 

Army Corp of Engineers) in Zone J. 

4. Please provide a map showing all of the AOCs being recommended for NFA in this document. 

5. Please provide 1 full hard copy of the Appendices of the revised document for the file. 

6. In Tables 4-1through4-8 please indicate which samples have MDLs higher than the screening 

values. 

7. In Tables 4-1 through 4-8 the definition of UJ should be discussed. 

8. Please discuss why Table 4-2 and Table 4-4 only show one of three sample locations over time for 

Noisette and Shipyard Creek, respectively. 

9. Table 4-8 states that Chrysene was detected in sample location 556M0007 in April 2008 at 840 

ug/kg however, Table 4-5 states it was detected at 880 ug/kg. Please correct the discrepancy. 

10. On Page 6-21 please ensure that the Summary of Chemical of Potential Concern for Zone J Table is 

provided all on one page for ease of review. 

11. Please provide the Weights of Evidence for recommendation of NFA in table format in the 

Conclusion and Recommendations section. 
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2600 Bull Street 
Columbia, SC 29201-1708 

MEMORANDUM 

TO: Meredith Amick, P.E., Environmental Engineering Associate 
Corrective Action Engineering Section 
Division of Waste Management 
Bureau of Land and Waste Management 

FROM: Kent Krieg, Risk Assessor 
Corrective Action Engineering Section 
Division of Waste Management 
Bureau of Land and Waste Management 

DATE: March 22, 2012 

RE: Charleston Naval Complex (CNC) 
Charleston, South Carolina 

Document: 
RCRA Facilities Investigation report for Zone J 
Dated November 2011 

The above referenced document by TetraTech, NUS has been reviewed. The Department 
has the following risk related comments: 

Specific Comments: 
1. 6.5.2 Interpretation of Risk Assessment Results, page 6-12 and R2.5.2 Interpretation of 

Risk Assessment Results, page R2-8. 
The Department would like to emphasize that remedy selection is a site specific decision 
and 'No Further Action' should not be automatically set to 104

. SCDHEC may require 
further remedial action in the event that the incremental lifetime cancer risks are between 
1x104 to 1x1 o-6 per USEPA RAGS - Part B guidance. This risk management decision 
will be made by the risk managers. 

2. 6.6.12 Chemicals without Established Screening Levels, page 6-17. 
Although the utilized screening values are described earlier in the document, to prevent 
confusion, please add 'Ecological' into the title or change the first sentence to start with 
'Ecological risk-based screening levels .. .'' 

Page I of2 
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3. 6.7 Summary, page 6-21. 
BEHP is listed as COPC for the Cooper River Sediment. It does not appear within the 
text discussion COPCs on page 6-5. Please correct this discrepancy to keep the COPC 
lists consistent. 

4. 6.5.3 Results of the Risk Characterization, page 6-13; 6.7 Summary of Cancer and Non
Cancer Risk Estimates for Environmental Media at Zone J, page 6-22 to 6-23 ; R2.5.3 
Results of the Risk Charaterization, page R2-9; R2.7 Summary, page R2-15. 
Please include the calculated ILCR values if they are above lxl0-6 (if they fall within or 
above the target risk management range) to help summarize the overall risk for both 
exposure summaries for future reference. 
[i.e .... Noisette Creek (6xl 0-6) and Shipyard Creek (9xl0-6) were less than ... ] 

5. Table R2-7 
There is a typo listing mercury as a COPC rather than Manganese. 

6. Table R2-10 and Table R2-l 1. 
Please provide the RAGs D Calculation Tables for the Zone K risk assessment within 
Appendix R. As provided, only the Summary tables are present. 

If you need any further information, feel free to contact me at (803) 896-4262. 
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Subject: 
Attachments: 

FW: Zone J RFI Comments 
ZoneJ_RFI_DN Rcomments.pdf 

From: Sanford, Art F CTR NAVFACHQ, BRAC PMO [mailto:art.sanford.ctr@navy.mil] 
Sent: Wednesday, April 11, 2012 2:42 PM 
To: Pope, Geoff 
Cc: Criswell, David CIV NAVFACHQ, BRAC PMO 
Subject: FW: Zone J RFI Comments 

Geoff, 

Here are DNR comments. 

Art 

-----Original Message-----------------------------------------------------------------------------------------------------

From: Priscilla Wendt [mailto:WendtP@dnr.sc.gov] 
Sent: Wednesday, April 11, 2012 2:13 PM 
To: 'Amick, Meredith' 
Cc: Sanford, Art F CTR NAVFACHQ, BRAC PMO 
Subject: RE: Zone J RFI Comments 

Hi, Meredith and Art, 
Attached are SCDNR's comments on the Zone J RFI Report. Please forward them to anyone else who might need to see 

them. 

Thanks! 

Priscilla 

1 



SCDNR Comments on Zone J RCRA Facility Investigation Report 
(November 2011) 

1. pp. ES-1and1-2: Change "Macallow" to "Macalloy". 

2. Section 1.3.2: A location map or aerial photo that shows the boundaries of all 
AOCs and SWMUs associated with Zone J, including both remediated and 
unremediated sites, should be included in the report. In addition, a list of 
remediated AOCs/ SWMUs associated with Zone J and contaminants associated 
with these AOCs/ SWMUs should be included in this section. This information 
facilitate the identification of specific upland contaminant sources that may have 
(or still are) contributing to high sediment contaminant concentrations in Zone J. 

3. Section 4.3: The concentrations of several PAHs were exceptionally high at 
station 556M000503 in the Cooper River, nine of which exceeded ER-M and/or 
Probable Effects Levels (PELs) for aquatic organisms. Please clarify whether or 
not there was any evidence that these high concentrations of PAHs were 
attributable to AOC 692 ("Free Product along the Cooper River"). If so, this free 
product should be removed as soon as possible, regardless of the results of the 
human health or ecological risk assessments. 

4. Tables 4-2, 4-4 and 4-6: Please explain why these tables include the results 
from only one of three samples collected in each waterbody. 

5. Section 5.0: Please explain why dioxin and furan congeners were not included 
in the list of COPCs for Zone J, particularly since sediment testing data collected 
in support of various maintenance dredging projects have shown elevated levels 
of these contaminants in the vicinity of the Charleston Naval Complex. 

6. Section 7.0 Ecological Risk Assessment: In the 2008 dataset, several 
contaminants exceeded the less conservative ER-Mand/ or Probable Effects 
Levels (PELs) for aquatic organisms in one or more of the three waterbodies 
encompassed by Zone J. These include mercury in Noisette Creek; dieldrin, 
chromium and zinc in Shipyard Creek; and, several individual PAHs, as well as 
total PAHs, copper and zinc in the Cooper River. In addition, food chain 
modeling showed that several bioaccumulative contaminants had Ecological 
Hazard Quotients (HQs) that substantially exceeded 1.0 for piscivorous 
mammals and birds, even under the less conservative "average scenario". 
Nevertheless, the report concludes that the risk to these ecological receptors 
(mink and green heron) is minimal, largely because it is assumed that the 
contaminated area is small relative to the foraging areas of these receptor 
species, or that the contaminated sediments will be subject to maintenance 
dredging at some point. It should be noted that those dredged sediments are 
typically placed in an upland confined disposal facility (CDF) where birds and 
mammals may have even greater access to prey living in the contaminated 
dredge spoil. It should also be noted that three sediment samples in each water 

Page 1of2 



body may be insufficient to assume that the contaminated area is relatively small, 
and therefore warrants the application of an Area Use Factor (AUF) less than 1. 
In summary, the SCDNR believes it may be premature to recommend no further 
action either in Zone J or in the AOCs associated with Zone J. Further 
consideration should be given to better defining the source and spatial extent of 
contamination in each waterbody, at least for those contaminants that exceed 
PELs and/or produce an HQ greater than 1.0 under the less conservative 
"average scenario". 
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Responses to 3/2212012 Comments of Annie Gerry (SCDHEC, Hydrology Section) 

Comment 1 : Because dredge spoils with historical exceedances and potential munitions from Zone J are 
being placed on Clouter Island, this information should be considered during the investigation of AOCs 693 
and694. 

Response: The locations on Clouter Island where dredge spoils are deposited will be verified, and if 
applicable, the Corrective Measures Study being generated for AOCs 693 and 694 will evaluate dredge 
spoils with historical exceedances and potential munitions. 

Comment 2: Data quality for the data collected in response to the 2008 Supplemental RF/ QAPP should be 
discussed as there are some elevated MDLs in this data and significant amount of U data. Additionally data 
quality was the driver for the additional sampling proposed in the 2008 Supplemental RF/ QAPP. 

Response: The only sample collected in 2008 in which MDLs were elevated relative to USEPA Region 4 
sediment ecological screening values (ESVs) was sample 556M000503. That sample was analyzed for 
PAHs at a 50x dilution (see Appendix 0) due to the high concentrations of PAHs in the sample (for example 
fluoranthene at 41,000 µg/kg), so the elevated MDLs for PAHs in that sample were unavoidable. 
Nevertheless, only three non-detected PAHs (2-methylnaphthalene, dibenzo(a,h)anthracene, and 
naphthalene) in sample 556M000503 had MDL values that exceeded Region 4 ESVs. The analytical results 
for sediment samples collected in April 2008, as well as MDLs and USEPA Region 4 sediment ESVs, are 
presented in a new table entitled Table 4-1 Analytical Results of Sediment Samples Collected in April 2008. 
As shown in the new Table 4-1, only three non-detected PAHs and bis(2-ethylhexylphthalate) in sample 
556M000503 had MDL values that exceeded Region 4 ESVs. 

Comment 3: Please provide a map showing the dredged areas (by both the SC State Ports Authority and 
US Army Corp of Engineers) in Zone J. 

Response: Figure 1-4 of the EnSafe (2003a) report entitled Zone J Storm Water Effluent Evaluation Report 
(included as Appendix B of the current RFI) is a dredge map of the area encompassing Zone J. See the 
fourth paragraph of Section 1.4 of the RFI for information supporting the conclusion that Cooper River 
sediment sampling locations 054M0001, 556M0007, and 556M0005 are within the "Naval Base Maintenance 
Dredging" area shown in Figure 1-4 of the EnSafe (2003a) report. 

Comment 4: Please provide a map showing all of the AOCs being recommended for NFA in this document. 

Response: A figure showing the AOCs in question has been added to the document. The new figure is 
numbered as Figure 1-3 in the Rev 2 document and the ""Zone J Sediment Sample Location Map" 
(Figure 1-3 in the November 2011 Rev 1 document) has been renumbered as Figure 1-4 in the Rev 2 
document. 

Comment 5: Please provide 1 full hard copy of the Appendices of the revised document for the file. 

Response: A full hard copy of the appendices has been provided. 

Comment 6: In Tables 4-1through4-8 please indicate which samples have MDLs higher than the 

screening values. 



Response: There are no non-detected analytes with MDLs higher than screening values in any samples
shown in Tables 4-1 and 4-3 of the November 2011 document (renumbered as Tables 4-2 and 4-4 in the
Rev 2 document). Table 4-5 of the November 2011 document (renumbered as Table 4-6 in the Rev 2
document), which shows analytes that were detected in Cooper River samples in 2008, indicates that sample
556M000503 had three non-detected analytes (2-methylnaphthalene, dibenzo(a,h)anthracene, and
naphthalene) with MDLs higher than screening values. As discussed in the response to Comment 2, a new
Table 4-1 (Analytical Results of Sediment Samples Collected in April 2008) indicates that 2-
methylnaphthalene, dibenzo(a,h)anthracene, naphthalene, and bis(2-ethylhexylphthalate) in sample
556M000503 had MDL values that exceeded Region 4 ESVs. The reason that bis(2-ethylhexyl)phthalate is
shown in Table 4-1 of the Rev 2 document but is not shown in Table 4-6 of the Rev 2 document is that Table
4-1 shows all chemicals analyzed, while Table 4-6 shows only the chemicals that were detected.

Tables 4-2, 4-4, 4-6, 4-7, and 4-8 of the November 2011 document (renumbered as Tables 4-3, 4-5, 4-7, 4-8,
and 4-9, respectively, in the Rev 2 document) provide a comparison of analytical data in the 1994-1997,
2005, and 2008 sampling events; these tables were generated to facilitate evaluations of contaminant trends
over time, which is discussed in Sections 4 and 7. MDLs for the 1994-1997 data are not available. MDLs for
numerous analytes in the 2005 data exceeded screening values; that issue is discussed in Section 1.3.3
(Zone J Sediment Sampling Report [May 2006]) and is what prompted the 2008 sampling.

Comment 7: In Tables 4-1 through 4-8 the definition of UJ should be discussed.

Response: The following footnote, which is paraphrased from USEPA Contract Laboratory Program

National Functional Guidelines for Superfund Organic Methods Data Review (USEPA, 2008), has been
added to each of the tables that contain data with a "UJ qualifier": 'The analyte was not detected above the
reported detection limit. However, the reported detection limit is approximate and may or may not represent
the actual limit necessary to accurately and precisely measure the analyte in the sample."

Comment 8: Please discuss why Table 4-2 and Table 4-4 only show one of three sample locations over

time for Noisette and Shipyard Creek, respectively.

Response: As explained in Section 3.2 and in the fourth paragraph of Section 4.0, only one of the three
2008 sample locations in Noisette Creek and one of three 2008 sample locations in Shipyard Creek was
sampled prior to 2008. The fourth paragraph in Section 4.0 has been revised to more clearly explain this.

Comment 9: Table 4-8 states that chrysene was detected in sample location 556M0007 in April 2008 at 840

µg/kg however, Table 4-5 states it was detected at 880 µg/kg. Please correct the discrepancy.

Response:
Table 4-8 of the November 2011 document (renumbered as Table 4-9 in the Rev 2 document) has been
revised to indicate the correct chrysene concentration of 880 µg/kg (as per Appendix 0).

Comment 10: On Page 6-21 please ensure that the Summary of Chemical of Potential Concern for Zone J

Table is provided all on one page for ease of review.

Response:
The "Summary of Chemicals of Potential Concern for Zone J" list has been revised as requested.

Comment 11: Please provide the Weights of Evidence for recommendation of NFA in table format in the

Conclusion and Recommendations section.

Response: A new table (Table 8-1), entitled Summary of Conclusions and Recommendations, has been
added to Section 8.



Responses to 3/22112 Comments of Kent Krieg (SCDHEC, Corrective Action Engineering Section) 

Comment 1: 6.5.2 Interpretation of Risk Assessment Results. page 6-12 and R2.5.2 Interpretation of 
Risk Assessment Results. page R2-8. 
The Department would like to emphasize that remedy selection is a site specific decision and 'No Further 
Action' should not be automatically set to 10-4. SCDHEC may require further remedial action in the event 
that the incremental lifetime cancer risks are between 1x10-4 to 1x10"6 per USEPA RAGS - Part B 
guidance. This risk management decision will be made by the risk managers. 

Response: The text discussing risk management decisions has been removed from Section 6.5.2 and 
from Section R2.5.2 of Appendix R. 

Comment 2: 6.6.1.2 Chemicals without Established Screening Levels, page 6-17. 
Although the utilized screening values are described earlier in the document, to prevent confusion, please 
add 'Ecological' into the title or change the first sentence to start with 'Ecological risk-based screening 
levels ... " 

Response: The text has been revised as requested. 

Comment 3: 6.7 Summary, page 6-21. 
BEHP is listed as COPC for the Cooper River Sediment. It does not appear within the text discussion of 
COPCs on page 6-5. Please correct this discrepancy to keep the COPC lists consistent. 

Response: BEHP was not detected in the three sediment samples from the Cooper River (see Table 6-
3). Therefore BEHP was not selected as a COPC for Cooper River sediment. The summary list of 
COPCs in Section 6.7 has been revised to remove BEHP as a COPC for Cooper River sediment. 

Comment 4: 6.5.3 Results of the Risk Characterization. page 6-13; 6. 7 Summary of Cancer and Non
Cancer Risk Estimates for Environmental Media at Zone J. page 6-22 to 6-23; R2.5.3 Results of the Risk 
Characterization, page R2-9; R2.7 Summarv, page R2-15. 
Please include the calculated ILCR values if they are above 1x10-6 (if they fall within or above the target 
risk management range) to help summarize the overall risk for both exposure summaries for future 
reference. [i.e . .. . Noisette Creek {6x10-6) and Shipyard Creek {9x10-6) were less than ... ] 

Response: The calculated ILCR values have been included in the appropriate sections as requested if 
they fall within or above the target risk management range. The RME risks for Noisette Creek are 6 x 10·7 

(Table 6-12) and do not fall within or above the target risk management range. 

Comment 5: Table R2-7 
There is a typo listing mercury as a COPC rather than Manganese. 

Response: Table R2-7 has been revised to indicate that manganese (not mercury) is a COPC. 

Comment 6: Table R2-10 and Table R2-11. 
Please provide the RAGs D Calculation Tables for the Zone K risk assessment within Appendix R. As 
provided, only the Summary tables are present. 

Response: RAGs Tables 7 and 9 have been added to Appendix Ras requested; these are numbered as 
Tables R2-1 O through R2-13. The original Tables R2-10 and R2-11 have been renumbered as Tables 
R2-14 and R2-15. 
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Responses to 4/11/12 Comments of Priscilla Wendt (SCDNR) 

Comment 1: pp. ES-1and1-2: Change "Macallow" to "Macalloy". 

Response: The typographical error has been revised as requested. 

Comment 2. Section 1.3.2: A location map or aerial photo that shows the boundaries of all AOCs and 
SWMUs associated with Zone J, including both remediated and unremediated sites, should be included in 
the report. In addition, a list of remediated AOCs/ SWMUs associated with Zone J and contaminants 
associated with these AOCs/ SWMUs should be included in this section. This information facilitate the 
identification of specific upland contaminant sources that may have (or still are) contributing to high 
sediment contaminant concentrations in Zone J. 

Response: Location maps of all AOCs and SWMUs associated with Zone J, and site-related 
contaminants for those AOCs and SWMUs, are included in appendices of the Rev 2 RFI. A figure 
showing the six AOCs discussed in Section 1.3.2 has been provided in the Rev 2 RFI; these are the 
AOCs for which final decisions regarding remediation have not been made. The new figure is numbered 
as Figure 1-3 in the Rev 2 document and the ""Zone J Sediment Sample Location Map" (Figure 1-3 in the 
Rev 1 document) has become Figure 1-4 in the Rev 2 document. 

Comment 3: Section 4.3: The concentrations of several PAHs were exceptionally high at station 
556M000503 in the Cooper River, nine of which exceeded ER-M and/or Probable Effects Levels (PELs) 
for aquatic organisms. Please clarify whether or not there was any evidence that these high 
concentrations of PAHs were attributable to AOC 692 ("Free Product along the Cooper River"). If so, this 
free product should be removed as soon as possible, regardless of the results of the human health or 
ecological risk assessments. 

Response: Section 1.3.2 of the RFI has been revised to include a subsection entitled "Other 
Contaminant Sources"; the new subsection discusses the process by which spills at CNC are reported to 
the National Response Center. The new subsection also discusses the "Ever Reach Spill" that occurred 
in Charleston Harbor in 2002. In addition, the description of AOC 692 in Section 1.3.2 has been revised 
as it contained outdated information regarding spill responses. 

Regarding the question of whether high concentrations of PAHs at sample location 556M000503 are 
attributable to AOC 692 ("Free Product along the Cooper River"), there is no available evidence to 
indicate that the high concentrations of sediment PAHs are attributable to AOC 692. However, it does not 
seem likely that PAHs in surface sediment collected in April 2008 are due to free product discovered in 
the vicinity prior to 1995. 

Comment 4: Tables 4-2, 4-4 and 4-6: Please explain why these tables include the results from only one 
of three samples collected in each water body. 

Response: As explained in Section 3.2 and in the fourth paragraph of Section 4.0, only one of the three 
2008 sample locations in Noisette Creek and one of three 2008 sample locations in Shipyard Creek was 
sampled prior to 2008. Therefore, Table 4-2 (Noisette Creek) and Table 4-4 (Shipyard Creek) of the 
November 2011 document (renumbered as Tables 4-3 and 4-5, respectively, in the Rev 2 document) are 
comparisons of the same location over three sampling events. Tables 4-6, 4-7, and 4-8 of the November 
2011 document (renumbered as Tables 4-7, 4-8, and 4-9, respectively, in the Rev 2 document), each 
compare a single Cooper River location over three sampling events. Section 4.0 of the Rev 2 RFI has 
been revised to more clearly explain this. In addition, an explanatory footnote has been added to the 
tables for Noisette Creek and Shipyard Creek. 

Comment 5: Please explain why dioxin and furan congeners were not included in the list of COPCs for 
Zone J, particularly since sediment testing data collected in support of various maintenance dredging 
projects have shown elevated levels of these contaminants in the vicinity of the Charleston Naval 
Complex. 
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Response: The laboratory analyses of sediment samples collected in 2008 were based on information 
collected during numerous historical investigations that identified COPCs for the five areas of interest. 
Dioxins and furans were investigated in several sampling events at sites associated with Zone J. For 
example, Section 6 of the Storm Water Effluent Evaluation Report, included in the Zone J RFI as 
Appendix B, indicates that in sampling events conducted between 1995 and 2000, dioxins and furans 
were analyzed in samples collected at SWMU 39 (soil and groundwater), SWMU 42 (soil), AOC 505 
(soil), SWMU 44 (soil and groundwater), AOC 700 (soil), SWMU 47 (soil and groundwater), AOC 516 (soil 
and groundwater), AOC 670 (soil), AOC 637 (soil and groundwater), AOC 706 (soil), SWMU 3 (soil and 
groundwater), and SWMU 11 (soil). These AOCs and SWMUs are located within drainage basins 
associated with Noisette Creek or Shipyard Creek. The Storm Water Effluent Evaluation Addendum 
presents similar information for AOCs and SWMUs in drainage basins associated with the Cooper River. 
At sites where dioxins and furans were contaminants of concern, contaminated soil was removed via "dig 
and haul" remedial actions. At other sites, dioxins and furans were eliminated as COPCs based on 
evaluations of the analytical data. Therefore, laboratory analyses of sediment samples collected in April 
2008 did not include dioxins and furans. A paragraph has been added to Section 1.3.3 of the RFI (in the 
subsection entitled Quality Assurance Project Plan for Supplemental RF/ at Zone J March 2008) 
discussing this. In addition, Section 4.0 of the RFI has been revised to present the compounds for which 
the 2008 samples were analyzed and to refer the reader to Section 1.3.3 for an explanation of why 
dioxins and furans were not analyzed in samples collected in 2008. 

Comment 6: Section 7.0 Ecological Risk Assessment: In the 2008 dataset, several contaminants 
exceeded the less conservative ER-M and! or Probable Effects Levels (PELs) for aquatic organisms in 
one or more of the three waterbodies encompassed by Zone J. These include mercury in Noisette Creek; 
dieldrin, chromium and zinc in Shipyard Creek; and, several individual PAHs, as well as total PAHs, 
copper and zinc in the Cooper River. In addition, food chain modeling showed that several 
bioaccumulative contaminants had Ecological Hazard Quotients (HQs) that substantially exceeded 1.0 for 
piscivorous mammals and birds, even under the less conservative "average scenario". Nevertheless, the 
report concludes that the risk to these ecological receptors (mink and green heron) is minimal, largely 
because it is assumed that the contaminated area is small relative to the foraging areas of these receptor 
species, or that the contaminated sediments will be subject to maintenance dredging at some point. It 
should be noted that those dredged sediments are typically placed in an upland confined disposal facility 
(GDF) where birds and mammals may have even greater access to prey living in the contaminated 
dredge spoil. It should also be noted that three sediment samples in each water body may be insufficient 
to assume that the contaminated area is relatively small, and therefore warrants the application of an 
Area Use Factor (AUF) less than 1. In summary, the SCDNR believes it may be premature to recommend 
no further action either in Zone J or in the AOCs associated with Zone J. Further consideration should be 
given to better defining the source and spatial extent of contamination in each waterbody, at least for 
those contaminants that exceed PELs and/or produce an HQ greater than 1.0 under the less conservative 
"average scenario". 

Response Regarding Shipyard Creek: Area Use Factors in the food chain model (Section 7.5.5.2) 
have been revised to evaluate the potential risk to representative receptors assuming a "worst case" 
scenario; i.e., that contamination by bioaccumulative COPCs exists within the stream plus associated 
marsh from the most upstream sample location all the way to the headwaters of Shipyard Creek. In 
addition, sediment data from a sampling event in the 1990s for two samples collected upstream of the 
2008 samples indicate that inclusion of sediment data from the two historical upstream samples would not 
significantly alter the results of the average food chain model scenario. In other words, the average 
concentrations derived from the three-sample 2008 dataset are similar to the average concentrations of 
the dataset comprised of those three samples plus the two upstream samples collected in the 1990s. 
Furthermore, Section 8 (Conclusions and Recommendations) of the RFI has been revised to mention that 
the impacts to the marsh and aquatic habitats that would result from sediment remediation might be more 
harmful than current contaminant concentrations. 

Response Regarding Noisette Creek: Area Use Factors in the food chain model (Section 7.5.4.2) have 
been revised to evaluate the potential risk to representative receptors assuming a "worst case" scenario; 
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i.e., that contamination by bioaccumulative COPCs exists within the stream plus associated marsh from 
the most downstream sample location all the way to confluence of Noisette Creek and the Cooper River. 
The text has been revised to point out that the mercury (the primary COPC in Noisette Creek) 
concentrations in Cooper River sediment samples were less than the ecological screening value, 
justifying the use of the mouth of Noisette Creek (rather than farther into the river) in revisions to the Area 
Use Factors. 

Response Regarding Cooper River: Section 7.5.6.3 of the RFI has been revised to discuss 
contaminated dredge material that is deposited on Clouter Island, especially regarding the likely dilution 
of contaminated spoils by subsequent dredge spoil application from other (less-contaminated) areas. The 
locations on Clouter Island where dredge spoils are deposited will be verified, and if applicable, the 
Corrective Measures Study being generated for AOCs 693 and 694 will evaluate contaminated dredge 
spoils. 
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S.2 RESPONSE TO SCDHEC AND SCDNR INFORMAL REVIEW COMMENTS
ON THE RFI REPORT FOR ZONE J, REV. 2, DATED SEPTEMBER 2012



January 2013 

RESPONSE TO SCDHECISCDNR INFORMAL REVIEW COMMENTS (DECEMBER 2012) 

RCRA FACILITY INVESTIGATION REPORT FOR ZONE J AT CHARLESTON NAVAL COMPLEX 
(SEPTEMBER 2012) 

CHARLESTON NAVAL COMPLEX 
CHARLESTON, SOUTH CAROLINA 

Comments are shown in bold font. Responses follow each comment and are shown in regular font. 

RESPONSE TO 12/6112 COMMENT OF MEREDITH AMICK, PE (SCDHEC) 

Comment 1: Please add a sentence to the end of the first paragraph (of Response to SCDHEC 
312212012 Comment #6) that states the difference In tables 4-1 and 4-6 (i.e. 4-1 Includes bis-2) is 
that table 4-1 lists all constituents analyzed and table 4-6 lists all constituents with detections. 

Navy Response to Amick Comment 1: Agree. The following sentence has been added to the end of the 
first paragraph of Response to SCDHEC 3122/2012 Comment #6, "The reason that bis(2-
ethylhexyl)phthalate is shown in Table 4-1 of the Rev 2 document but is not shown in Table 4-6 of the 
Rev 2 document is that Table 4-1 shows all chemicals analyzed, while Table 4-6 shows only the 
chemicals that were detected. n 

RESPONSES TO 1215112 COMMENTS OF KENT KRIEG (SCDHEC) 

Comment 1: Appendix P - Table 7.1 RME, pg. 17 - Copper River RME -Table Is of Shipyard Creek 
risk, rather than Copper River. (pg. 17 doesn't match the calculation values as summarized on pg. 
18). 

Navy Response to Krieg Comment 1: Agree. Table 7 .1 RME in the Rev 2 Appendix P mistakenly shows 
Shipyard Creek results. The table has been corrected to show RME results for the Cooper River. 

Comment 2: R2.5.3.3 - Non-carcinogenic Risks -CTE - The cumulative HI risk Is listed at Hl=2, 
where Table R2-11 shows it as 1 (0.6). Most likely RTE scenario was referenced. 

Navy Response to Krieg Comment 2: Agree. The text in Section R.2.5.3.3 (Non-carcinogenic Risks -
CTE) was mistakenly referencing the RME scenario. The text in Section R.2.5.3.3 has been replaced 
with the following, " ... Cumulative His for the recreational fisherman (HI = 0. 6) consuming fish from the 
Cooper River at AOC 695 were less than unity (Table R2-11 ). Therefore, unacceptable non-carcinogenic 
risks are not anticipated for the recreational fisherman at AOC 695." 

Comment 3: R2.5.3.4 - Carcinogenic Risks - CTE - The actual risk was left off this risk summary, 
please at 6.6 :x 10-a Into the text similar to R2.5.3.2 (see Krieg comment #4). 

Navy Response to Krieg Comment 3: Agree. The text has been revised to state, " .. . Cumulative ILCRs for 
the recreational fisherman consuming fish from AOC 695 under the GTE scenario are 6.6 x 10·6 (Table 
R2-11), which are within USEPA's target risk range of 10-4 to 10·6• Therefore, unacceptable carcinogenic 
risks are not anticipated for the recreational fisherman at AOC 695." 

Comment 4: Table R2-12 does not summarize table R2-10 His accurately. Summary only shows 
0.5 risk when the total risk is 2. 

Navy Response to Krieg Comment 4: Agree. Table R2-12 has been revised to accurately summarize the 
results in Table R2-10. 
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RESPONSES TO 12/10/12 COMMENTS OF PRISCILLA WENDT (SCDNR) 

Comment 1: Please provide additional clarification on the following responses to SCDNR 
comments (of April 11, 2012) on the Zone J RFI Report (Revision 2, September 2012), as contained 
in Appendix S of the RFI Report: 

Regarding Previous Response to Comment #3: Please clarify whether or not any "free product" or 
other evidence of past oil spills was observed along the Cooper River shoreline (AOC 692) during 
the 2008 sampling event. Please add a sentence clarifying this point to the text discussing AOC 
692 on pp. 1-4 and 1-5. 

Navy Response to Wendt Comment Regarding Previous Response to Comment #3: No free product nor 
any other evidence of past oil spills was observed along the Cooper River shoreline during the 2008 
sampling event. A sentence clarifying this will be added to the text discussing AOC 692. 

Comment Regarding Previous Response to Comment #5: As stated in this response, soil and/or 
groundwater from several AOCs and SWMUs were tested for dio>tins and furans; however, no 
statement is made -regarding sediments. [a] Please clarify whether or not any of the earlier 
investigations of Zone J Included analyses of dio>tin/furan congeners in sediments, and if so, what 
those results showed regarding dioxin/furan Toxic Equivalency Quotients (TEQs). [b] Also, please 
clarify which of the AOCs/SWMUs cited in this response had dioxins/furans as contaminants of 
concern and where "dig and haul" remedial actions were conducted. [c] Please clarify whether or 
not any of these AOCs/SWMUs might have been sources of dioxin/furan congeners to Zone J 
sediments prior to remediation. 

Navy Response to Wendt Comment Regarding Previous Response to Comment #5[aJ: Dioxins and 
furans have not been analyzed in Zone J sediments, but dioxins and furans were analyzed in 
approximately 10 percent of soil and groundwater samples collected early in the investigations of AOCs 
and SWMUs located in drainage basins that discharge to Zone J. A technical memorandum entitled 
Proposed Approach for Addressing Dioxin (TEQ) in Soils at CNC Sites (CH2MHill, 2002) was presented 
to the CNC BRAC Cleanup Team in 2002. The technical memorandum summarized TEQ data for over 
500 samples of surface soil and subsurface soil collected from CNC sites and background areas. 
Basewide TEQ concentrations in surface soil averaged 11.6 ng/kg (0.0116 µg/kg) and basewide TEQ 
concentrations in subsurface soil averaged 5.2 ng/kg (0.0052 µg/kg) (CH2MHill, 2002). All TEQ results 
were less than the USEPA policy-based target soil cleanup level of 1 µg/kg for unrestricted land use. 

A copy of this technical memorandum is attached to this Response to Comments and will be included in 
an appendix of the revised Zone J RFI. 

Additionally, the earlier investigations mentioned in the previous response to Comment 5 (Zone J RF/ 
Storm Water Effluent Evaluation Report [EnSafe, 2003a] and the Zone J RF/ Storm Water Effluent 
Evaluation Report Addendum [EnSafe, 2003b]) examined soil data, groundwater data, environmental 
incident reports, and sewer cross-connect reports to determine the COPCs for further evaluation and 
linkages to CNC sites. The CNC BRAC Cleanup Team, after evaluating the EnSafe (2003a; 2003b) 
reports and the CH2MHill (2002) memorandum, determined that analyses of sediments at Zone J for 
dioxins and furans were not necessary based on the lack of upland sources of these compounds. 

Navy Response to Wendt Comment Regarding Previous Response to Comment #5[b]: The comment 
refers to the two following sentences: 

" ... At sites where dioxins and furans were contaminants of concern, contaminated soil 
was removed via 'dig and haul' remedial actions. At other sites, dioxins and furans were 
eliminated as CO PCs based on evaluations of the analytical data." 

These two sentences were based on statements made by SCDHEC representatives during a meeting at 
the SCDNR office in Charleston, SC, on May 29, 2012; the meeting was attended by representatives of 
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SCDNR, SCDHEC, and Tetra Tech, plus a Navy Contractor, and the two sentences were included in 
Section 1.3.3 of the Rev 2 RFI. Subsequent to the September 2012 Rev 2 RFI, a copy of the CH2MHill 
(2002) technical memorandum mentioned above (Proposed Approach for Addressing Dioxin (TEQ) in 
Soils at CNC Sites) was obtained from SCDHEC's files. As previously discussed, the technical 
memorandum indicates that dioxin/furan TEO results in all soil samples collected at CNC were less than 
the USEPA policy-based target soil cleanup level of 1 µg/kg for unrestricted land use. Based on this, 
dioxins and furans were not final contaminants of concern at any sites, and remedial actions based on 
dioxins/furans were not conducted at any sites. Section 1.3.3 will be revised to clarify this. 

Navy Response to Wendt Comment Regarding Previous Response to Comment #5[cJ: Available soil 
data support the conclusion that AOCs and SWMUs at CNC are not sources of dioxins and furans in 
Zone J sediments. Specifically, the CH2MHill (2002) technical memorandum mentioned above indicates 
that TEO results in more than 500 soil samples collected throughout CNC were less than 1 µg/kg; 
basewide TEO concentrations in surface soil averaged 11.6 ng/kg (0.0116 µg/kg) and basewide TEO 
concentrations in subsurface soil averaged 5.2 ng/kg (0.0052 µg/kg). Thus, the CNC soil data 
presented in the CH2MHill technical memorandum did not identify any Navy sources of dioxins and 
furans above the USEPA soil cleanup level of 1 µg/kg, and AOCs and SWMUs that are located in 
drainage basins that discharge to Zone J are not believed to have ever been significant contributors of 
dioxins and furans to Zone J. 

Comment !Regarding Previous Response to Comment #6: The report concludes that ecological · 
risk to upper ~evel trophic groups in all three waiter bodies is minimal, and, therefore, further 
investigation or remediation in Zone J ns not warranted. Since this conc~usion is heavily 
dependent on the assumption that the AUF is substantially less than 1 for each of the ecological 
receptor species included in the food chain analyses, tables showing the HQs calculated using 
the smaller AUJFs should be included in (or separately from) those tables showing the HQs 
calculated using an AUF = 1 (i.e., Tables 7-7, 7-8, 7-10, 7-11, 7-13 and 7-14). 

Navy Response to Wendt Comment Regarding Previous Response to Comment #6: Agree. Tables 7-8, 
7-11, and 7-14, which present results of food chain modeling in the less conservative, or "average" 
scenario, will be revised as requested to show the HOs calculated using area use factors (AUFs) less than 
1.0. In addition, two tables (7-15 and 7-16) have been added to show the food chain HOs calculated using 
only the data from sediment sample 054M000103. Tables 7-7, 7-10, and 7-13 do not need to be revised, 
because they present food chain modeling results in the conservative scenario in which the AUF was 1.0; 
indicating that the home range of each representative receptor was conservatively assumed to be equal in 
size to the contaminated portion of the water body in question. 
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ATTACHMENT 

TECHNICAL MEMORANDUM: PROPOSED APPROACH FOR ADDRESSING DIOXIN (TEQ) 
IN SOILS AT THE CNC SITES (CH2M HILL, INC., 2002) 
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TECHNICAL MEMORANDUM C!H!2MHIU.. 

P:rroposedl Approadhl f (Ql:rr Atdl.dbress:U.ng D:Il.oxin fflEQ} :U.n 
§oJi.Tis alt ltllite CNC §Ji.fres 

PREPARED FOR: 

PREPARED BY: 

COPIES: 

DATE: 

~ntroductoon 

CNCBCT 

Vijaya Mylavar~pu/ CH2M HILL 

Dean Williamson/CH2M HILL 

March 6, 2002 

For all sites at which dioxins in soil have been reviewed so far by CH2M Jones, soil TEQ 
results have been below the EPA policy-based target cleanup level ("action level") of 1 
ug/kg for unrestricted land use. During review of several RFI report addenda, DHEC has 
suggested that although DHEC does not expect to require active remediation at sites with 
dioxins in soil below the 1 ppb EPA action level, DHEC would like CH2M Jones to conduct 
a risk assessment for dioxins at sites where dioxins are detected above residential RBCs 
(typically a value below background concentrations). 

CH2M Jones has responded that because the ultimate outcome for the remedial decision 
will not change based on the risk assessment and because of the large number of sites 
involved, a more efficient method for addressing dioxins in soil other than a large number 
of risk assessments would be of benefit to the BCT members. This issue was discussed at the 
February 2002 BCT meeting and it was agreed that CH2M Jones would review and 
summarize basewide TEQ values for comparison purposes and would propose a pathway 
forward for this issue. 

In addition, Tony Hunt also recalled that the CNC BCT had previously reached some 
agreements on this same issue and indicated that he would forward any materials related to 
these decisions to the team. 

Summary of Previous C~C BCl Agreel!Vlents on Adldl!'essing T~Qs 
The past agency review discussions on TEQs were recently forwarded by Tony Hunt to the 
BCT members. The following conclusions were drawn from review of this material. 

" Ted Simon/EPA did an analysis of Zone H TEQ data in 1995, developed an exposure 
scenario pertinent to Zone H sites, and recommended use of the EPA' s exposure limit 
value of 1 ug/kg (ppb) as the target for Zone H sites. For sites with TEQs below 1 ppb, 
he concluded that no action is needed due to lack of excessive human health risks. 

• DHEC in 1998 concluded that conducting site-by-site risk assessments for dioxins was 
not necessary, as part of the review of the Zone C RPI report DHEC recommended that 
a qualitative discussion related to TEQs be included for the Zone C RFI report, as none 
of the soil concentrations exceeded 1 ppb level. 
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Based on these previous BCT conclusions and agreements for Zone C, it is not necessary to 
conduct site-by-site risk assessments for TEQs, if TEQ concentrations in soil are below 1 
ppb. A qualitative discussion of TEQs should be apropriate where soil TEQs are less than 1 
ppb. If TEQs are above 1 ppb, a risk a~sessment may be necessary. 

Summary o~ Zone arnd Basewide TEQ Values in Soil 
Attached Tables 1 to 3 present the data summaries for the TEQ levels within different zones 
of CNC for both surface and subsurface soils. These data include all site and background 
(grid) soil samples . Inspection of these tables indicates that no TEQ results for any soil 
samples within the CNC exceeded 1 ppb concentration. 

Based on the previous discussions and data presented in these tables, CH2M Jones proposes 
to use the approach advocated for the Zone C RFI report and include a qualitative 
discussion of the TEQs for sites with TEQ data. 
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PROPOSED APPROACH FOR ADDRESSING DIOXIN (TEO) IN SOILS AT THE CNC SITES 

Table 1: TCDD Equivalent Concentrations In Surface Soll by Zone at CNC 

Surface Soll . I 
Zone Units Samples Detects Average Average Detect Minimum Maximum 

(detects+non 
detects} 

B ; ng/kg • 3 3 3.3 3.3 0.56 , 8.4 _,_ ---·- .... ----r·--------------- ---- ·-· -------··--·----------r------··---· - --- ·- --·-
C · ng/kg ' 19 19 1 6.0 l 6.0 0.46 65 

:~:-.--.~ :~~~=~ ::;:~~~f F--=-~~::~- : .-_ · ~~~~~ · · :.. - ----~~r~·~=;=~~-:~ ;~~~-~~ _-_·:.I~--~i~;;=~:~:=-:~~r:---~ -··· 

:~ -i:~r=~rI~~~,~.:-~--~- --t;~2=~=tr--~£i= --if:~ 
-·-- ... -·· ~ - - - .. :- ·····-···- -.· ·--~---·----~--- ·- - - . ---- ----r· ··----··-·· --- .. - --·---- -·- .. ·-- ·- --· -·-· -·I··- - --·· ·-- ···- • . ---·· ~--. - - -~ - -

I . ng/kg; 53 . 53 : 1.7 i 1.7 ! 0.23 11 
···-- ······---~---~----·-. · . .,.. ..... , ... __ .... -;~. ----·----:-- ..... - --------- -·. ~ - . ----~-----·----- · 

K j ng/kg \ 40 40 i 3.9 : 3.9 ! 0.32 . 39 
-·------ - ;;---r--- ···· . . . .. . . . . ··--··· .. -· ·--· ' ·- . . .. --·----· ·-·-.. - ·. - · ·--·· - · ·· . -- ·-····- --·-·--

K-Clouter ' ng/kg : 4 . 4 ' 1.3 : 1.3 ; 0.30 3.9 

Table 2: TCDD Equivalent Concentrations in Subsurface Soll by Zone at CNC 

Subsurface Soll l 
Zone Units Samples Detects Average Average Detect Minimum Maximum 

(detects+non 
detects) 

Table 3: CNC !Base-wide TCDD Equivalent Concentrations In Surface and Subsurface Soll 
Media Units Sa~ples Detects Average Average Detects Minimum Maximum 

(detects+non 
detects} 

11.56 11.56 0.23 970 . - -· ·· ·· ... . _ ... ,. --··-----------1-------·--'--·--·-----·-----... 
5.14 5.20 ! 0.08 160 
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