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BCT
BEQ
BRAC
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CA
CMS
CNC
CoC
COPC
DAF
DET
EnSafe
EPA
EPC
ft2
ftbls
HHRA
HI
IEUBK
ILCR
M
IRIS
MCL
ng/kg
ng/L
mg/kg
NAVBASE

SWMU109ZFRFIRADOC

area of concern

aboveground storage tank

BRAC Cleanup Team

benzo(a)pyrene equivalent

Base Realignment and Closure Act
background reference concentration
corrective action

corrective measures study

Charleston Naval Complex

chemical of concern

chemical of potential concern

dilution attenuation factor
Environmental Detachment Charleston
EnSafe Inc.

U.S. Environmental Protection Agency
exposure point concentration

square feet

feet below land surface

human health risk assessment

hazard index

Integrated Exposures and Uptake Biokinetic
Incremental Lifetime Cancer Risk
interim measure

Integrated Risk Information System
maximum contaminant level
micrograms per kilogram

micrograms per liter

milligrams per kilogram

Naval Base

Vil
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NFA no further action

or organo-phosphorus

OWS oil/water separator

PAH polycyclic aromatic hydrocarbon

PCB polychlorinated biphenyl

RBC risk-based concentration

RCRA Resource Conservation and Recovery Act

RFA RCRA Facility Assessment

RFI RCRA Facility Investigation

SCDHEC South Carolina Department of Health and Environmental Control

SPLP synthetic precipitation leaching procedure

SSL soil screening level

SvOoC semivolatile organic compound

SWMU solid waste management unit

ThQ total hazard quotient

UST underground storage tank

vOC volatile organic compound
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1.0 Introduction

In 1993, Naval Base (NAVBASE) Charleston was added to the list of bases scheduled for
closure as part of the Defense Base Realignment and Closure Act (BRAC), which regulates
closure and transition of property to the community. The Charleston Naval Complex (CNC)
was formed as a result of the dis-establishment of the Charleston Naval Shipyard and
NAVBASE on April 1, 1996.

Corrective Action (CA) activities are being conducted under the Resource Conservation and
Recovery Act (RCRA), with the South Carolina Department of Health and Envirorunental
Control (SCDHEC) as the lead agency for CA activities at the CNC. Al RCRA CA activities
are performed in accordance with the Final Permit (Permit No. SC0 170 022 560).

In April 2000, CH2M-Jones was awarded a contract to provide environmental investigation
and remediation services at the CNC. This submittal has been prepared by CH2M-Jones to
complete the RCRA Facility Investigation (RFI) for Solid Waste Management Unit (SWMU)
109 in Zone F of the CNC. Figure 1-1 illustrates the locations of SWMU 109 and Zone F
within the CNC.

1.1 Background

SWMU 109 is the site of the former abrasive blast media storage area. The storage area
consisted of three hoppers identified as Buildings 1364, 1365, and 1393. The hoppers were
used for the temporary storage of unused abrasive blast media that were unloaded from
trains and transferred to other vehicles to be transported to blasting locations remote from
SWMU 109. Buildings 1364 and 1365 began operation in 1949, while Building 1393 was
added in 1962. Particulate air emissions were permitted at the site in 1992. The site was

recommended for confirmatory sampling in the RCRA Facility Assessiment (RFA).

A covered unloading area on the north side of the hoppers spanned a concrete-lined sump
pit designed to collect media spillage. Material stored at the site included aluminum oxide
and “black beauty” blast media, along with other blasting material, such as sodium

bicarbonate. This site was designated a SWMU because of the unused blast media that had

spilled onto the ground surface around the hoppers.

An aerial photograph from 1997 (Figure 1-2) shows a cover over the sump pit and the

unloading area. At present, the hoppers and cover have been removed, exposing the

SWMU109ZFRHRA.DOC 1-1
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cleaned concrete base slabs, sump pit, and foundations. The sump pit has been filled with
stone and sand. Much of the surrounding area is paved with asphaltic concrete. The site is
located in the northeast portion of Zone F in an industrial area east of Hobson Avenue,
adjacent to the Zone E boundary. The investigated area extends into Zone E. The CNC
Reuse Plan identifies this area for industrial land use; the City of North Charleston zoning

for this site is M-2, for marine industrial use.

1.2 Purpose of the RFl Report Addendum

This RFI Report Addendum provides information about SWMU 109 that documents the
conclusions from the Zone F RFI Report, Revision 0 (EnSafe Inc.[EnSafe], 1997), and provides
the results of additional sampling within the SWMU that was performed after the report

was completed. Conclusions regarding site closure are also presented in this report.

The results of additional investigations are presented to complete the nature and extent
evaluation for chemicals of potential concern (COPCs) previously identified in surface soil,
subsurface soil, and groundwater. This Report Addendum also addresses the characteristics

of the blast media present on the ground surface.

Prior to changing the status of any site in the CNC RCRA CA permit, the BRAC Cleanup
Team (BCT) agreed that the following issues should be considered:

¢ Status of the RFI

¢ Presence of metals {inorganics) in groundwater

e Potential linkage to SWMU 37, Investigated Sanitary Sewers at the CNC

e DPotental linkage to Area of Concern (AOC) 699, Investigated Storm Sewers at the CNC
* Potential linkage to AOC 504, Investigated Railroad Lines at the CNC

e DPotential linkage to surface water bodies (Zone J)

¢ Potential contamination associated with oil/water separators (OWSs)

¢ Relevance or need for land use controls at the site

Information regarding these issues is provided in this RFI Report Addendum to expedite

evaluation of closure of the site.

Provided that the information presented in this report addendum is adequate to address
these site closeout items, it is expected that the BCT will concur that No Further Action

(NFA) is appropriate for the site.

SWMU109ZFRFIRA DOC 12
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1.3 Report Organization

This RFI Report Addendum consists of the following sections, including this introductory

section:

1.0 Introduction—Presents the purpose of the report and background information relating
to the RFI Report Addendum. '

2.0 Summary of RFI Conclusions for SWMU 109—Summarizes the conclusions from the
RFI investigations and risk evaluations for SWMU 109 presented in the Zone F RFI Report,

Revision 0.
3.0 Interim Measures —Describes any interim measures (IMs) performed at SWMU 109.

4.0 Summary of Additional Investigations—Summarizes the data collected after
completion of the Zone F RFI Report, Revision 0.

5.0 COPC/COC Refinement—Evaluates and identifies COPCs based on current screening

criteria using all RFI data.

6.0 Summary of Information Related to Site Closeout Issues—Discusses the various site

closeout issues that the BCT agreed to evaluate prior to site closeout.

7.0 RFI Conclusions and Recommendations—Sumnunarizes the RFI and provides

recommendations for proceeding with site closure.

8.0 References—Lists the references used in this document.

Appendix A contains excerpts from the Zone F RFI Report, Revision 0.

Appendix B contains analytical data from additional investigations in the SWMU 109 area.
Appendix C contains validation reports from data presented in this RFI Report Addendum.

Appendix D contains soil screening levels (55Ls) pertinent to SWMU 109 and results of
synthetic precipitation leaching procedure (SPLP) tests conducted at SWMU 109.

Appendix E contains the groundwater monitoring well construction diagram for
F109GW002.

Appendix F contains risk calculation information for future residential and industrial

receptors.

Appendix G contains responses to SCDEHC comments concerning the RFI report for
SWMU 109. The responses address this site only. Comments for other sites addressed by the
Zone F RFI Report, Revision 0 are not included in this appendix.

All tables and figures appear at the end of their respective sections.

SWMU109ZFRFIRADCC 1-3
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2.0 Summary of RFl Conclusions for SWMU 109

During the Zone F RF], soil, sediment, and groundwater investigations were conducted in
the area of the former blast media storage area (SWMU 109). Figure 2-1 presents the site and
sample locations within this area described in the Zone F RFI Report, Revision 0 (EnSafe,
1997). Initially, six soil borings (F1095B001 through F1095B006) were advanced to collect
both surface (0-1 ft below land surface [ft bls]) and subsurface (3-5 ft bls) soil samples.
These samples were analyzed for metals and semivolatile organic compounds (S§VOCs),
with some of them also analyzed for pesticides, polychlorinated biphenyls (PCBs), and
cyanide. A field duplicate sample was also analyzed for volatile organic compounds
(VOCs), dioxins, organo-phosphorous (OP) pesticides, herbicides, and hexavalent
chromium. Three additional surface soil samples (F109SB007 through F1095B009) were

collected during a second soil sampling event and analyzed for arsenic.

Sediment sample F109M0001 was collected from the base of the sump pit adjacent to the
hoppers. Sediment sample location F109M0002, which was planned within a stormwater
catch basin west of the hoppers, contained insufficient sediment and a sample was not
collected. Sediment sample F109M0003 was collected within a catch basin approximately
150 ft south of the hoppers. The sediment samples were analyzed for metals, SVOCs, and
cyanide; a field duplicate sample from location F109M0003 was also analyzed for VOCs,

dioxins, OP pesticides, herbicides, and hexavalent chromium.

During the initial phase of field sampling, groundwater monitoring well F109GW001 was
installed and sampled. Groundwater samples were collected from the well during each
quarter from 1996 to 1997; the fourth sampling event was not reported in the Zone F RFI
Report, Revision (). The samples were analyzed for metals and SVOCs. A second
groundwater monitoring well (F1I09GW002) was installed after the Zone F RFI Report,
Revision () was issued. Results from samples from F109GW002 and the fourth sample from
F109GWO001 are presented in Section 4.0 of this RFI Report Addendum.

The Zone F RFI Report, Revision 0 presented the results of these tests and conclusions
concerning contamination and human health risk. Conclusions from the Zone F RFI Report,
Revision () are summarized in the following subsections. Excerpts from that report are

presented in Appendix A.

SWMU109ZFRFIRA.DCC 21
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2.1 Surface Soil Results

Data from surface soil samples were compared in the Zone F RFI Report, Revision 0 to the
U.S. Environmental Protection Agency (EPA) Region III risk-based concentrations (RBCs)
for an unrestricted land use scenario, and SSLs that are protective of groundwater
migration. RBCs for non-carcinogenic analytes were adjusted for total hazard quotient
(ThQQ)=0.1 by using one-tenth of the RBC value. The SSLs from Appendix A of the EPA Soil
Screening Guidance: Technical Background Document (EPA, 1996) with dilution attenuation
factor (DAF)=20 were used for SSL comparison. In addition, inorganic data were compared
to Zone F background reference concentrations (BRCs) evaluated from a set of background
(grid) samples. Benzo(a)pyrene equivalents (BEQs) were detected in the surface soils at a
maximum concentration of 637 micrograms per kilogram (ug/kg), exceeding the RBC of
88 pg/kg. Other polycyclic aromatic hydrocarbons (PAHs) and benzoic acid were also
detected in surface and subsurface soils below screening criteria. Aroclor-1260, traces of
pesticides, and dioxins were also detected below risk-based screening criteria. Tables
showing the site’s detected constituents in surface and subsurface soil, which were reported

in the Zone F RFI Report, Revision 0, are presented in Appendix A.

The following metals were detected in surface soils above screening criteria: arsenic,
beryllium, chromium, iron, manganese, and vanadium. Metals exceedances were associated
with sample locations F1095B004 and F1095B005.

2.2 Subsurface Soil Results

Data from subsurface soil samples were compared to SSLs and to Zone F subsurface soil
BRCs. Benzoic acid was the only SVOC detected at a concentration less than its SSL; no
pesticides or PCBs were detected. Metals were detected at concentrations less than the

screening criteria.

2.3 Sediment Results

The sediment samples from the site were collected from engineered structures and therefore
were not compared to reference concentrations or other criteria. Sediment from both the
sump pit and the stormwater catch basin may be indicative of a combination of the blast
media composition and surface soil runoff. However, the sediment collected from the storm
sewer catch basin may have been affected by density stratification during storm events,

leaving the heavier particles in the catch basin. Therefore, although the catch basin

SWMU109ZFRFIRA.0OC 22
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sediment is derived from the blast media, its characteristics have been altered and are not

representative of the blast media on the surface.

The RFI report states that four SVOCs {(naphthalene, di-n-octylphthalate, 2-
methylnaphthalene, and bis[2-ethylhexyl]phthalate) were detected in sediment sample
F109M0001; bis(2-ethylhexyl)phthalate was also detected in F109M0003. Naphthalene was
detected in surface soil at a similar concentration to naphthalene in the sediment. Dioxin
was detected in a sediment sample, but at a concentration less than that detected in the site

surface soil, which was less than screening criteria.

The sample collected from the stormwater catch basin, F109M0003, contained higher metals
concentrations than sample F109M0001from the loading hopper sump. Metals were
detected as frequently in sediment samples as they were in site soil. Appendix A lists
concentrations of detected analytes from sediment samples as presented in the Zone F RFI

Report, Revision 0.

24 Groundwater Results
A groundwater flow map from the RFI Report, presented in Appendix A, shows that

groundwater was reported to flow in a southwest direction. There was very little difference

in groundwater flow patterns observed between low and high tides.

Groundwater data from the three sampling events were compared to Zone F BRCs and to
maximum contaminant levels (MCLs) and tap water RBCs. Iron and aluminum exceeded
both BRCs and secondary MCLs, but not tap water RBCs. No other metals exceeded
screening criteria, and no SVOCs were detected at F109GW001. Concentrations of
constituents detected in groundwater during the first three RFI sampling events are

presented in Appendix A.

2.5 COPC/COC Summary

Analytes detected in SWMU 109 samples that exceeded the screening criteria were
considered COPCs and were further evaluated in the human health risk assessment
(HHRA) (Section 10.3.7), to determine which of the parameters were considered chemicals
of concern (COCs). BEQs, arsenic, beryllium, chromium, manganese, and vanadium were
identified as COPCs in surface soil; iron was identified as an essential nutrient and was not
considered a COPC. These metals exceeded both unrestricted land use RBCs and BRCs.
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The fate and transport section, Section 10.3.6, concluded that although arsenic and total
chromium were detected in site surface soil above applicable SSLs, they were not detected
above BRCs in subsurface soil nor in site groundwater, indicating that existing soil
concentrations of these constituents are protective of shallow groundwater. In addition, no

COPCs were identified in subsurface soil.

No COPCs/COCs were identified in site groundwater. In addition, the RFI report did not
identify any COCs in SWMU 109 sediment.

COCs in surface soil were identified based on cumulative incremental lifetime cancer risk
(ILCR) and hazard index (HI} levels. A COC was considered to be any chemical
contributing to a cumulative risk level of 1E-6 or whose HI exceeds 0.1, for unrestricted land
use. The risk assessment identified BEQs, arsenic, beryllium, chromium, manganese, and
vanadium as COCs in surface soil at SWMU 109 based on their contribution to cumulative
ILCR projections and cumulative HI projections. For the risk calculations, all of the detected
chromium was assumed to be in its more toxic hexavalent state. BEQs and arsenic were

identified as COCs under industrial worker exposure assumptions.

2.6 Conclusions and Recommendations

The RFI concluded that a corrective measures study (CMS} should be conducted for the
surface soil at SWMU 109. Surface soil COCs were identified as arsenic, beryllium,
chromium, manganese, vanadium, and BEQs, on the basis of the risk under an unrestricted

land use scenario. No COCs were identified in other media.
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3.0 Interim Measures

As part of an IM conducted in late 1998 for AOC 699 (Stormwater Sewer) by the Navy, the
Environmental Detachment Charleston (DET) cleaned a total of 42 stormwater catch basins
and 75 manholes located across the CINC. Over 12,900 linear feet of stormwater sewer
piping were also cleaned as part of this effort. Included in the cleaning of these facilities
were the catch basins and storm sewer lines located at SWMU 109. Sediments were
removed from the catch basins. A Jet Rodder was used for line cleaning, with a vacuum
truck to recover contaminated rinseate. A description of the IM was presented in the Interim
Measure Completion Report for AOC 699 Storm Drain Cleaning, Naval Base Charleston, March
1999 (DET, 1999).

There are no records of underground storage tanks (USTs}) or aboveground storage tanks
(ASTs) located at SWMU 109.
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4.0 Summary of Additional Investigations

This section summarizes site activities conducted subsequent to the Zone I RFI Report,
Revision 0 (EnSafe, 1997), and provides interpretation of analytical data associated with
these activities. The results from the first three groundwater sampling events were reported
in the RFI report, as described in Section 2.0 of this RFI Report Addendum. Data from the
fourth sampling event are described in this section, along with the data from a groundwater
monitoring well installed in 1999. Data from additional soil samples collected in 1999 and
2001 are included in this section, along with data from two blast media samples collected
from above the pavement surface. Sample locations described in this section are shown in

Figure 4-1.

During 1999, additional field activities were conducted subsequent to the Zone F RFI Report,
Revision 0 in general accordance with the Zone F RFI Work Plan Addendum, Revision 0
(EnSafe, 1999). One new soil boring was advanced in the westem portion of the site, and
surface and subsurface soil samples were collected. In addition, three boring locations from
the 1996 RFI sampling effort were re-sampled (i.e., a new boring was installed in the
immediate vicinity of the original location and new samples were collected) for the purpose

of conducting an SPLP evaluation.

During 2001, soil at four boring locations in the eastern portion of SWMU 109 was sampled,
in accordance with the Zone F Work Plan Addendum, Revision 1 (CH2M-Jones, 2001). Two
composite samples of blast media were also collected from loose material scattered on the
pavement surface. Analytical data and data validation reports for the fourth groundwater
sampling event, the 1999 soil and groundwater investigation activity, and the 2001 soil
sampling efforts are summarized in Appendices B and C, respectively. The SPLP test results
are summarized and presented in Appendix D, along with documentation regarding the

methodology used to calculate site-specific SSLs.

4.1 Soil Sampling and Analysis

To evaluate arsenic concentrations west of SWMU 109, boring F1095B010 was sampled
adjacent to Building 97 in 1999, and the samples were analyzed for metals. In 2001, CH2M-
Jones sampled borings F1095B011, F1095B012, F1095B013, and F109SB014, east of the former
storage hoppers, and analyzed them for lead. Each boring included surface and subsurface

soil samples.
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Surface and subsurface soils at three boring locations (F1095B001, F1095B004, and
F1095B005) were re-sampled for VOCs, SVOCs, pesticides, PCBs, and metals in 1999. SPLP
analyses were also performed for each sample/target analytical parameter. SPLP results are

summarized in Appendix D.

All soil data were compared against EPA-derived SSLs using DAF=1 for VOCs, and
DAF=10 for other analytes. Surface soil data were also compared against the October 2000
EPA Region III unrestricted land use RBCs (1/10 of the RBC was used for non-carcinogenic
compounds). The November 2000 EPA Region IX PRG Table was used for analytes not
listed in the Region III RBC Table. Inorganic analytes in both surface and subsurface soil
were also compared against the Zones F and G combined background (grid-based) range
values. Because the Zone F grid-based sample population is fewer than 10, Zones F and G
background data were combined in order to screen against a greater population of data
points. Inorganic analytes that were detected in soil at concentrations within the Zone F or
Zone G background grid-based ranges were eliminated from further consideration as
COPCs.

Additionally, SWMU 109 is in close proximity to the Zone E industrial area, and the areas of
investigation extend into Zone E. A portion of the site is adjacent to railroad lines; the blast
media was unloaded from trains directly into the hoppers. BEQs were likewise screened
against the CNC-wide background BEQ value for surface or subsurface soils (1,304 and
1,400 pg/kg, respectively)} as appropriate (CH2M-Jones, 2001). The background sampling
conducted along railroad lines for PAHs, copper, and arsenic is pertinent to the background
conditions at SWMU 109, particularly for samples collected along the northwest side of the
buildings/site. Therefore, samples collected from this area will be compared with railroad

line (background} samples, when appropriate.

4.1.1 Surface Soil Results

Tables 4-1 and 4-2, respectively, summarize metals and organics and pesticides/PCBs
detected in surface soil samples collected during the 1999 and 2001 investigation activities.
Of the metals, chromium, lead, mercury, nickel, and selenium were detected at
concentrations greater than the Zones F and G background ranges. Of these background
exceedances, lead concentrations exceeded screening values, with 476 milligrams per
kilogram (mg/kg) at F1095B001 and 793 mg/kg at F109SB00S, compared to an unrestricted
land use screening value of 400 mg/kg. Both of these samples were collocated with samples
that previously had lead concentrations of less than 400 mg/kg. Mercury (3.7 mg/kg) also
exceeded unrestricted land use RBCs (HI=0.1) in the collocated sample from F109SB001. The
SSL. for chromium was exceeded in the collocated sample at F109SB005 (41.4 mg/kg),
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although the detected concentration was less than the RBC and within ten percent of the
background range. VOCs, SVOCs, and pesticides/PCBs detected in surface soil samples did
not exceed unrestricted land use-based screening criteria. Therefore, lead, chromium, and

mercury were identified as COPCs in surface soil.

4.1.2 Subsurface Soil Results

Tables 4-3 and 4-4 present metals and organics/ pesticides detected in subsurface soil.
Metals were all detected within the range of background concentrations for Zones F and G,
with the exception of lead, selenium, antimony, and tin. No background range had been
established for antimony. All of these metals were detected below their applicable SSLs. As
noted in Table 4-4, VOCs, SVOCs, and pesticides detected in subsurface soil samples did
not exceed screening criteria. Therefore, no COPCs for subsurface soil were identified from

these sampling events.

4.2 Blast Media Sampling and Analysis

Two samples of blast media were each composited from above the pavement surrounding
the former media storage hoppers and analyzed for metals. Sample F109VAQ01 was
collected in the general vicinity of F1095B013, and sample F109VA002 was collected in the
general vicinity of F109SB014 by sweeping up and collecting blast media that was present
on top of the paved surface. As with surface soil, metals concentrations in the blast media
were compared to RBCs, SS5Ls, and the range of surface soil background concentrations
from Zones F and G. Table 4-5 lists the metals analyzed in the blast media.

The blast media contained several metals at concentrations in excess of the surface soil
background range from Zones F and G. Of these metals, copper, iron, lead, and manganese
concentrations exceeded unrestricted land use-based surface soil screening values, adjusted
for HI=0.1. Chromium and nickel concentrations exceeded the SSLs used to screen soil
samples, adjusted for DAF=10. These metals in the blast media may be considered COPCs
for surface media. However, both surface soil samples (F1095B013 and F1095B014) from the
same locations did not have copper, chromium, iron, lead, or manganese above background
concentrations or any other criteria, thus indicating the blast media are not a leaching

concern.

4.3 Groundwater Sampling and Analysis

Groundwater monitoring well F109GW002 was installed within the shallow aquifer and
screened from 3 to 13 ft bls. The well consiruction log is presented in Appendix E. Locations

of the site groundwater monitoring wells are shown in Figure 4-1. Groundwater from the

SWMU103ZFRFIRADOC 43



N N Y G e 0N =

RFI REPORT ADDENDUM, SWMU 108, ZONE F
CHARLESTON NAVAL COMPLEX

REVISION 0

OCTOBER 2001

fourth sampling event at F1I09GW001 was analyzed for SVOCs and metals; the sample from
F109GW002 was analyzed for VOCs, SVOCS, metals, and pesticides/PCBs. Table 4-6
presents the analytes detected in groundwater from the fourth sampling event at
F109GW001 and from groundwater monitoring well F1I09GW002.

No VOCs, SVOCs, or pesticides/PCBs were detected in the groundwater. Detected metals
concentrations were compared to Zone F BRCs and to primary drinking water MCLs. If no
MCL was available, concentrations were compared to tap water RBCs presented in October
2000 EP A Region III RBC tables. As shown in Table 4-6, no constituent exceeded

groundwater comparison criteria; therefore, no COPCs were identified in site groundwater.
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TABLE 4-1
Metals Detected in Surface Soil
RFI Report Addendum, SWMU 108, Zone F, Charfeston Naval Complex
Background
Concentration Concentration
Parameter Station ID (mg/kg) Qualifier RBC* ssi.” Range®
Aluminum F1095B001 14,600 = 7,800 NL 2,190 - 19,400
F109SB004 2,190 =
F109SB005 6,810 =
F1095B010 8,340 =
Antimony F1095B004 0.45 J 3.1 25 05-57
F10958005 39 J
Arsenic F109SB001 16.9 = 0.43 15 3.0-30
F1095B8004 5 J
F109SB005 14,1 J
F109SB010 7.6 =
Barium F109SB001 74.3 = 550 800 t1-129
F1095B004 9.1 J
F1095B005 37.8 =
F109SB0O10 23.2
Beryllium F109SB001 0.67 = 16 32 0.19-13
F109SB005 0.32 J
F109S8010 0.28 J
Cadmium F109SB0G1 0.24 J 7.8 4 0.12-1.7
F1095SB8004 0.81 J
F109SB005 1.2 =
Calcium F1095SB001 16,800 J NL NL 2,080 - 52,300
£10958004 334,000 J
F109SB8005 252,000 J
F109SB8010 33,900 J
Chromium, Total F1035SB001 26 J 210¢ 19 6.3-39
F109SB004 8.3 J
F109SB005 J
F109S8010 29.5 J
Cobalt F109SB001 16.9 = 470 1,000° 94-36
F109SB004 55 =
F1095B005 5.5 =
F£1098B010 3.9 J
Copper F109SB001 48.7 J 310 5,300‘ 5.7-431
F103SB004 26 =
F109SB005 84.2 =
F109SB010 49.9 J
Iron F103SB001 17,700 J 2,300 NL 3,570 - 32,700
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TABLE 4-1
Metals Detected in Surface Soil
RFI Report Addendum, SWMU 109, Zone F, Charleston Naval Complex
Background
Concentration Concentration
Parameter Station ID (mg/kg) Qualifier RBC*  SSL° Range®
F109SB004 4,300 =
F109SB005 10,300 =
F109SB010 14,700 J
Lead F109SB001 476 J 400 400 3.5-275
F109SB004 18.1 =
F109SB005 793 =
F1095SB010 412 J
F109SBO11 137 J
F109SB0O12 72 J
F109SB013 211 J
F109S8014 11.9 J
Magnesium F109SB001 1,970 J NL NL 323 - 5,280
F1095B004 3,440 J
F109SB005 2,910 J
F109SB010 1,240 J
Manganese F109SB001 282 J 160 480' 32 - 436
F109SB004 318 =
F1095B005 331 =
F109SB8010 134 J
Mercury F109SB001 - 231 1 0.06-2.0
F109SB005S 0.38 =
F109SB010 0.11 =
Nickel F109SB001 11.3 J 160 65 2.0-27
F1095B004 17.1 =
F1095B005 23.9 =
F109SB8010 32 J
Potassium F109SB001 1,110 J NL N 202 - 1730
F109SB004 1,580 J
F109SB005 1,450 J
F109S8010 720 J
Selenium F109SB001 1.6 = 39 25 044-14
F109SB005 0.31 J
F109SB010 0.99 J
Silver F109SB8001 1 J 39 17 5
Sodium F109SB001 265 J NL NL 226 - 1,150
F1095B004 681 =
F10958005 574 =
F109SB010 212 J
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TABLE 41
Melals Detected in Surface Soil
RFI Report Addendum, SWMU 109, Zone F, Charleston Naval Complex
Background
Concentration Concentration
Parameter Station ID (mg/kg) Qualifier RBC? ssL® Range®
Tin F1095B8004 62 J 4,700 NL 26-26
F10695B005 88 J
Vanadium F1095B001 36.4 = 55 3,000 6.8 -60
F109SB004 84 =
F109SB00S 20.8 =
F1095B010 19.9 =
Zinc F109SB001 419 J 2,300 6,000 18 - 1,650
F109SB004 56.4 J
F1095B005 326 J
F10895B010 93.8 Jd

Concentrations in bolded and cutlined text exceeded the comparison criteria.
#RBCs are from the EPA Region Il RBC Tables, October 2000; RBCs for non-carcinogenic elements are

adjusted for HI = 0.1.

® SSLs are from EPA’s Soif Screening Guidance: User's Guide, Appendix A (May 1996), DAF = 10,
° Background range concentrations are the minimum and maximum concentrations detected in Zones F and G

combined grid samples.

4RBCs for total chromium and mercury are from EPA Region IX PRG Tables, November 2000.
® 8SL for cobalt is from the Zone F RFI Report, Revision 0 (EnSafe, 1997), adjusted for DAF = 10.
$SLs for copper and manganese are from EPA Region Il RBC Table, October 2000, adjusted for DAF = 10.

= Analyte was detected at the concentration shown.

Jd Analyte was presentl, but the reported concentration is estimated.

mg/kg  Milligram per kilogram
NA Not available
NL Not listed
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TABLE 4-2
Organics and Pesticides/PCBs Detected in Surface Soil
RF! Report Addendum, SWMU 109, Zone F, Charleston Naval Compiex
Background
Concentration Reference
Parameter Station ID {mg/kg) Qualifier RBC® SSL®  Concentration
Acetone F109SB005 0.003 J 780 08 NA
Anthracene F109SB005 0.12 J 2,300 6,000 NA
BEQs F109SB005 0.519 = 0.087 NL 1.304°
Benzo(a)Anthracene F109SB005 0.14 J 0.87 1 0.616°
Benzo(a)Pyrene F109SB005 0.24 J 0.087 4 0.598 ¢
Benzo(b)Fluoranthene F109SB005 0.48 = 0.87 25 0.608 ©
Benzo(g,h,i)Perylene F109SB005 0.16 J NL NL NA
Benzo{k)Flucranthene F1095B005 0.25 J 8.7 25 0.596 ¢
Bis{2-Ethylhexyl) Phthalate F109SB001 0.49 = 46 1,800 NA
Carbon Disulfide F109SB005 0.002 J 780 2 NA
Chrysene F109SB005 0.27 J 87 B0 0.620°
Endrin Ketone F109SB00S 0.0068 J 231 0.5 NA
Flouranthene F109SB001 0.12 J 310 2,200 NA
F109SB005 0.18 J
Gamma-chlordane F1095B8005 0.052 J 18° 5° NA
Indeno(1,2,3-¢,d)pyrene F109SB005 0.19 J 0.87 7 0.525°
Methoxychlor F109SB005 0.02 J 39 80 NA
p.p’-DDD F109SB005 0.017 J 27 8 NA
p.p’-DDE F1095B005 0.1 J 1.9 27 NA
p,p-DDT F10958005 0.035 J 1.9 16 NA
PCB-1260 (Aroclor 1260) F109SB004 0.16 J 0.32 NL NA
Phenanthrene F109SB00S 0.088 J NL NL NA
Pyrene F109SB001 0.1 J 230 2,100 NA
F109SB005 0.24 J
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TABLE 4-2
Organics and Pesticides/PCBs Detected in Surface Soil
RF! Report Addendum, SWMU 109, Zone F, Charleston Naval Complex
Background
Concentration Reference
Parameter Station iD (mg/kg) Qualifier RBC* SSL®  Concentration

® RBCs are from EPA Region ill RBC Tables, October 2000; RBCs for non-carcinogenic compounds are
adjusted for HI = 0.1.

®SSLs are from EPA's Soil Screening Guidance: User's Guide, Appendix A {May 1996), DAF = 1 for VOCs;

DAF = 10 for other compounds.
° Site-wide background concentration is from Background PAHs Study Report: Technical information for

the Development of Background BEQ Values (CH2M-Jones, 2001).
YRBC and SSL for endrin.

®RBC and SSL for chiordane.
= Analyte was detected at the concentration shown.
J Analyte was present, but the reported concentration is estimated.
mg/kg  Milligram per kilogram
NA Not available
NL Not listed
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TABLE 4-3
Metais Detected in Subsurface Soil
RF! Report Addendum, SWMU 109, Zone F, Charleston Naval Complex
Background
Concentration Concentration
Parameter Station ID (mg/kg) Qualifier ssL? Range®
Aluminum F109SB0OO1 9,300 = NL 2,630 - 36,800
F1095B8004 4,130 =
F109SB005 7,380 =
F109SB010 7,620 -
Antimony F109SB005 04 J 25 NA
Arsenic F109SB001 4.4 = 15 1.4-36
F109SB004 2.1 J
F 10958005 33 J
F109SB010 1.9 =
Barium F1095B001 221 = 800 7.7-863
F109SB004 10.6 J
F109SB005 25.9 =
F109SBO10 225 J
Beryllium F109SB001 0.3 J 32 0.22-24
F1095B004 04 J
F109SB005 0.37 J
F109SB010 0.58 d
Calcium F109SB001 3,980 J NL 1,040 - 127,000
F109SB004 6,270 J
F10958B005 4,930 J
F109SB010 7,590 J
Chromium, Total F109SB001 15.5 J 19 74-65
F109SB004 10.9 J
F109SB005 13 J
F109SB8010 18.3 J
Cobalt F109SB001 2.8 J 1,000 © 0.9-15
F109SB004 2.3 J
F109SB005 2.7 J
F109SB010 37 Jd
Copper F109SB001 4.8 J 5,300 d 25-55
F109SB004 3.6 =
F109SB005 9.8 =
F1098B010 8.2 J
lron F1095B001 9,850 J NL 3,110 - 58,100
F10958004 4,270 =
F109SB005 6,760 =
F109SB0O10 11,600
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TABLE 4-3
Metals Detected in Subsurface Soil
RFI Report Addendum, SWMU 109, Zone F, Charleston Naval Complex
Background
Concentration Concentration
Parameter Station ID {mg/kg) Qualifier ssL? Range®
Lead F109SB001 18.7 J 400 2.4-123
F1095B004 49 =
F109SB005 29.1 =
F1098B010 6.7 J
F10988011 4.2 J
F109SB012 2.41 J
F109SB013 235 J
F109SB014 21 J
Magnesium F109SB001 1,090 J NL 399 - 7,040
F109S8004 795 J
F1095B005 849 J
F1095B010 1,260 J
Manganese F109SB001 82 J 480¢ 20-1,120
F109SB004 306 =
F109SB005 46.7 =
F109SB010 183
Mercury F1095B001 041 = 1 0.04 - 0.57
F109SB004 0.18 =
F1095B005 0.06 =
Nickel F109SB001 5 J 65 19-22
F109SB004 3.9 J
F1098B005 51 =
F109SB010 8.9 J
Potassium F109SB001 732 J NL 195 - 3,790
F1095B004 496 J
F1085B005 561 J
F109SB010 783 J
Selenium F109SB001 11 = 2.5 04-17
F109SB004 0.75 J
F109SB005 0.97 J
F109SB010 23
Sodium F109SB001 154 J NL 289 - 3,890
F109SB004 86.4 J
F109S8B005 134 J
F109SB010 135 J
Tin F109SB004 2.9 J NL 11-29
F10958005 6.1 J
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TABLE 4-3
Metals Detected in Subsurface Soil
RFI Report Addendum, SWMU 109, Zone F, Charleston Naval Complex
Background
Concentration Concentration
Parameter Station 1D (mgfkg) Qualifier ssL® Range”
Vanadium F109SB001 19.9 = 3,000 59-112
F109SB004 10.8 =
F109SB005 14.9
F109SB010 22 =
Zinc F109SB001 20.7 J 6,000 9.3-198
F109SB004 154 J
F109SBC0S 353 J
F109SB8010 274 J

288Ls are from EPA’s Soil Screening Guidance: User's Guide, Appendix A (may 1996), DAF = 10.
® Background range concentrations are the minimum and maximum concentrations detected in Zones F and G

subsurface soil grid samples.

 SSL for cobalt is from the Zone F RFI Report, Revision 0 (EnSafe, 1997), adjusted for DAF = 10.
988Ls for copper and manganese are from EPA Region [l RBC Table, October 2000, adjusted for DAF = 10.

= Analyte was detected at the concentration shown.
J Analyte was present, but the reported concentration is estimated.

mg/kg Milligram per kilogram
NA  Not available
NL  Not listed
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TABLE 44
Organics and Pesticides Detected in Subsurface Soil
RFI Report Addendum, SWMU 109, Zone F, Charleston Naval Complex
Background
Concentration Reference
Parameter Station ID {(mg/kg) Qualifier SSL* Concentration
Carbon Disulfide F109SB001 0.002 J 2 NA
F109SB004 0.002 J
F109SB005 0.002 J
Acetone F1095B004 0.031 = 0.8 NA
F109SB8005 0.016 J
p.p*-DDE F109SB005 0.0062 = 27 NA
p.p-DDT F10958005 0.0081 = 16 NA

28SLs are from EPA's Soil Screening Guidance: User's Guide, Appendix A (May 1996), DAF = 1

for VOCs; DAF = 10 for other compounds.
= Analyte was detected at the concentration shown.
J Analyte was present, but the reported concentration is estimated.

mg/kg milligram per kilogram

NA  Not available
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TABLE 4-5
Metals Detected in Blast Media on Surface
RF! Report Addendum, SWMU 109, Zone F, Charleston Naval Gomplex
Soil-to- Background
Sample Concentration Groundwater SSL  Concentration
Parameter Location (mg/kg)  Qualifier RBC? (DAF=10)° Range®
Aluminum 109VAQO1 3,620 = 7,800 NL 2,190 - 19,400
109VAQ02 3,730 =
Antimony 109VAQQ1 1.82 J 3.1 25 05-57
109VAQ02 3.16 J
Arsenic 109VAQ001 1.63 = 0.43 15 3.0-30
109VA002 9.58 =
Barium 109VA001 33.7 = 550 800 11-129
109VAD02 58.8 =
Beryllium 109VAOQ01 0.50 = 16 32 0.19-13
109VAQQ2 0.31 J
Cadmium 109VAQQ1 0.93 = 3.9 4 012-17
108VAQQ2 1.72 =
Calcium 108VAQQ1 24,800 = NL NL 2,080 - 52,300
109VAQQ2 5,770 =
Chromium, 109VAOMH 47.2 = 210° 19 6.3-39
Tota! 109VAQQ2 113 =
Cobalt 109VAOQ1 5.07 = 470 1,000° 0.94 - 36
109VAQ0Q2 9.85 =
Copper 109VAQO1 = 310 5,300" 5.7 - 431
109VA002 209 =
Iron 109VAOQO1 15,000 = 2,300 NL 3,570 -32,700
103VAQQ2 105,000 =
Ltead 109VAO001 576 J 400° 400 3.5-275
109VAQQ2 289 J
Magnesium 109VAOQ1 1,040 = NL NL 323 - 5,280
109VAQQ2 1,160 =
Manganese 109VA001 144 J 160 480 32-436
Nickel 103VAOO1 100 = 160 65 2.0-27
109VA002 853 =
Potassium 109VAQ001 514 J NL NL 202 - 1,730
109VAQQ2 754 =
Selenium 109VAQ02 0.86 = 39 2.5 044-14
Silver 109VA002 0.28 J 39 17 5.0
SWMU109ZFRFIRA DOC 4-14
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TABLE 4-5
Melais Detected in Blast Media on Surface
RF! Report Addendurn, SWMU 109, Zone F, Charleston Naval Complex
Soil-to- Background
Sample Concentration Groundwater SSL  Concentration
Parameter Location (ma/kg) Qualifier RBC® {DAF=1 0)" _Range®
Sodium 109VAQO1 122 J NL NL 226 - 1,150
109VA002 91.9 J
Vanadium 109VAQ01 11.9 = 55 3,000 6.8 -60
109VA002 17.5 =
Zing 109VAQ01 954 J 2,300 6,000 18 - 1,650
109VAQ02 728 J

Concentrations in bolded and outlined text exceeded the Surface Seil Background Range and SSL or RBCs.
? RBCs are from the EPA Region lil RBC Table, October 2000, adjusted for HI = 0.1 for non-
carcinogenic analytes.

®SSLs are from EPA's Soif Screening Guidance: User’s Guide, Appendix A (May 1996), DAF = 10,

© Background range concentrations are the minimum and maximum concentrations detected in Zones
F and G combined surface soil grid samples.

® 8SL for cobalt is from the Zone F AFI Report, Revision 0 (EnSafe, 1997), adjusted for DAF = 10.
9RBCs for chromium and lead are obtained from the EPA Region 1X PRG Table (November 2000).

'8SLs for copper and manganese are from EPA Region |il RBC Table, October 2000, adjusted for DAF = 10.
=  Analyte was detected at the concentration shown.
J  Analyte was present, but the reported concentration is estimated.
mg/kg Milligram per kilogram
NA  Not available
NL  Not listed
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TABLE 4-6
Analytes Detected in Groundwater
RFI Report Addendum, SWMU 109, Zone F, Charleston Naval Complex
Background
Concentration Reference
Parameter Station ID {ug/L) Qualifier MCL/RBC* Concentration®
Aluminum F109GWO001 661 = 37,000 224
F109GWO002 169
Barium F109GWO001 28.8 = 2,000 943
F109GW002 16.6 dJ
Calcium F109GW001 195,000 J NL NA
F109GWO002 98,600 J
Chromium, Total F109GWO001 7 J 100 2.05
tron F109GW001 1,740 = 11,000 46,900°
F109GwW002 679 J
Magnesium F109GW001 14,200 J NL NA
F109GWQ002 20,600 J
Manganese F109GWO001 83.6 J 730 2,010
F109GWO002 985 =
Mercury F109GW002 0.1 J 2 NA
Nickel F109GWO002 1.6 J 730 5.65 -
Potassium F109GW001 11,500 J NL NA
F109GW002 14,000 J
Selenium F109GW001 6.2 = 50 NA
Sodium F109GW002 53,000 = NL NA
Vanadium F109GW001 3.2 J 260 1.58
F109GW002 3.5 J

2 RBCs are listed in italics and bolded text where no primary maximum cortaminant level (MCL) exists. Tap
water RBCs are listed in EPA Region |1l RBC table, October 2000.

® BRCs are Zone F background concentrations as presented in the Zone F RFI Report, Revision 0 (EnSafe,
1997)..

©Iron background concentration is 2 x mean of Zones F and G shallow groundwater grid samples.
= Analyte was detected at the concentration shown.
J Analyte was present, but the reported concentration is estimated.
pg/l  Microgram per liter
NA  Not available
NL Not listed
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5.0 COPC/COC Refinement

This section discusses chemicals that were identified in the Zgne F RFI Report, Revision 0
(EnSafe, 1997) as COPCs (see Section 2.0 of this RFI Report Addendum), and COPCs that
were identified in subsequent sampling events (see Section 4.0). Factors that determine
whether a COPC meets the criteria for being a COC are discussed for each parameter.
Chemmicals detected above background and screening criteria, such as an RBC (HI=0.1),
were included in a focused risk evaluation to determine if the site soils present unacceptable

human health risk under unrestricted and industrial land use scenarios.

Blast media observed on the surface of the pavement was evaluated as a component of the
surface soil. Blast media samples are included as surface soils and a risk evaluation was

conducted for the combined data set for all the chemicals detected above background levels.

5.1 Surface Soil and Blast Media

On the basis of the data collected during and after completion of the Zone F RFI Report,
Revision 0, site surface soil concentrations of selected metals and BEQs require further

evaluation. COPCs in surface soil identified in the RFI report are:

¢ BEQs
e Arsenic
¢ Beryllium

¢ Chromium
¢ Manganese

¢  Vanadium

COPCs identified in surface soil and blast media samples following the Zone F RFI Report,

Rewvision 0 are:

¢ Chromium

¢ Copper

e Jron

e Lead

¢ Manganese
e Mercury

¢ Nickel

SWMU1D9ZFRFIRA.DGC 51
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Surface soil and blast media inorganic COPCs were screened using the RBCs, SSLs, and
background range of grid sample values for Zones F and G. Data for BEQs are provided in
Table 5-1, and data for the inorganic COPCs are presented in Table 5-2. The constituents are
discussed in the following subsections. Except for BEQs, no SVOCs, VOCs, or
pesticides/PCBs have been identified as COPCs at SWMU 109.

5.1.1 BEQs

Table 5-1 presents BEQ data collected from surface soil at each sample location at SWMU
109. BEQs were detected at F1095B004 and F109SB005 and within a field duplicate sample
collected from F1095B003. The calculation of BEQ for the field duplicate sample is also
presented in Table 5-1. The table shows that BEQ concentrations detected in surface soil at
SWMU 109 are lower than the background concentrations established for the CNC in
Background PAHs Study Report: Technical Information for the Development of Background BEQ
Values (CH2M-Jones, 2001). Therefore, BEQs are not considered COCs in surface soil at
SWMU 109 and are not included for risk assessment.

5.1.2 Arsenic

Table 5-2 presents arsenic data from surface soil and blast media samples at SWMU 109.
With the exception of one sample from F1095B004, all arsenic data are within the range of
background sample concentrations for combined Zones F and G, which is 3.1 to 30 mg/kg.
Arsenic was not detected above background levels in blast material samples. Surface soil
samples collected from location F1095B004 in 1996 contained arsenic at 134 mg/kg. Re-
sampling this location in 1999 revealed arsenic concentrations at 5 mg/kg. Subsurface soil
at F109SB004 contained arsenic concentrations of 16 mg/kg in 1996, but the concentration
was 2.1 mg/kg when re-sampled in 1999. Both results are within the Zones F and G
subsurface soil background range. In addition, arsenic has not been detected at SWMU 109
groundwater monitoring wells, indicating that leaching of arsenic from F109SB001 is not

occurring.

The single location with elevated arsenic (F1095B004) is located in an unpaved area of the
site near an entrance to Building 97, the former Air Compressor House, along the railroad
line. Although releases from a compressor building may not be expected to contain arsenic,
it is possible that arsenic at F1095B004 may be a result of CNC base-wide weed/pest control
activities in the unpaved track area. In the more recent background study (CH2M-Jones,
2001) arsenic was detected between 2 and 92 mg/kg in the 21 samples collected along the
railroad lines, indicating that arsenic could be associated weed /pest control applications in

some areas. The collocated sample at F109SB004 had an estimated concentration of 5

SWMU109ZFRFIRA.DOC 52
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mg/kg, well within the background range. In addition, arsenic concentrations detected in
blast media were less than 10 mg/kg, indicating that the elevated arsenic at F1095B004 is
likely not related to blast media management practices at SWMU 109. No source area of
arsenic has been identified at SWMU 109. Therefore, arsenic is not considered a COC at

SWMU 109 in surface media, and was not included as a COPC for risk evaluation.

5.1.3 Beryllium '

Table 5-2 presents all beryllium data from surface soil and blast media samples at SWMU
109. The maximum detected concentration, 1.3 mg/kg, is within the range of surface soil
background sample concentrations and is lower than the unrestricted land use RBC of

16 mg/kg (from the October 2000 EPA Region III RBCs, adjusted for HI=0.1). Beryllium was
originally selected during the RFI as a COPC based on exceedence of an old RBC that was a
much lower value. EPA has since updated the beryllium RBC, and site concentrations do
not exceed these new RBCs or the range of background values for Zones F and G.
Therefore, beryllium is not considered a COPC in surface soil at SWMU 109, and was not

included for risk evaluation.

5.1.4 Chromium

Table 5-2 presents total chromium concentration data from surface soil and blast media
samples collected at SWMU 109. The maximum detected blast medium concentration of
113 mg/kg was above the background range of 6.3 to 39 mg/kg, but was below an RBC for
total chromium from EPA Region IX of 210 mg/kg (no total chromium RBC is available
from EPA Region III). However, the blast media concentration is above an RBC value of 23
mg/kg (HI=0.1) for hexavalent chromium. Hexavalent chromium is not expected to be
present at SWMU 109, as this more soluble form of chromium is unlikely to remain in
surface soils over time. No hexavalent chromium was detected in the field duplicate sample
collected at F109SB003, or in the duplicate sediment sample from the stormwater catch
basin. However, chromium was included as a COPC for conservative risk estimates for site

exposures under unrestricted land use conditions.

5.1.5 Copper

Copper was detected in surface soil at SWMU 109 at concentrations within the range of
background concentrations (5.7 to 431 mg/kg). One blast media sample had a copper
concentration of 598 mg/kg, which exceeded the background range. Sample F109VA001
was the only sample with copper concentrations greater than the unrestricted land use RBC
(HI=0.1) of 310 mg/kg, and was therefore included as a COPC for risk evaluation.

SWMU109ZFRFIRA.DOC 53
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5.1.6 lron

Iron was detected at a maximum concentration of 29,500 mg/kg in surface soil, which is
within the range of background concentrations for Zones F and G (3,570 mg/kg to 32,700
mg/kg). Iron was measured at 15,000 mg/kg and 105,000 mg/ kg in surface blast media

samples. Therefore, iron was retained as a COPC for risk evaluation.

5.1.7 Lead

Lead was detected at a maximum concentration of 793 mg/kg at F109SB005 compared to a
range of background values of 3.5 to 275 mg/kg. Figure 5-1 presents lead concentrations in
surface soil and blast media. The highest concentration of lead was detected in an area
collocated for SPLP evaluation, where lead had been identified previously at 131 mg/kg,

which is within the range of background concentrations.

The mean lead concentration in surface soils is 199 mg/kg, as shown on Table 5-3. Note that
exposure point concentration (EPC) values for lead are based on the mean concentration, as
the target lead value is calculated based on the central tendency (i.e., mean value), as
described by EPA’s Integrated Exposures and Uptake Biokinetic (IEUBK) Model. The EPC
is well below the screening value for unrestricted land use of 400 mg/kg and the assumed
SSL of 400 mg/kg.

Lead has not been detected in groundwater at SWMU 109 or above background levels in
subsurface soil samples. Therefore, it appears that occurrences of lead at concentrations
above screening levels are not leaching from the site’s soils and are not a human health
concern from future groundwater migration. Therefore, lead is not considered a COC in
surface media at SWMU 109.

5.1.8 Manganese

Manganese was identified as a COPC within surface soil from the 1996 soil sampling event.
As shown in Table 5-2, the maximum detected manganese concentration from surface
media samples at SWMU 109 (601 mg/kg) is above the range of Zones F and G background
concentrations (32 mg/ kg to 436 mg/kg). Therefore, manganese is included as a COPC for

further risk evaluation.

5.1.9 Mercury

Mercury was identified in SWMU 109 surface soils and blast media at concentrations
ranging from non-detect (less than 0.007 mg/kg) to 3.7 mg/kg. The maximum concentra-
tion detected at the site was above the Zones F and G background range of 0.06 to

2.0 mg/kg. Therefore, mercury was included as a COPC for risk evaluation.
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5.1.10 Nickel

Nickel was detected in surface soil and blast media at a maximum concentration of 114
mg/kg, above the background range of concentrations (2 mg/kg to 27 mg/kg). The
maximum concentration is less than the unrestricted land use RBC (FHI=0.1) of 160 mg/kg,
but greater than the generic SSL (DAF=10) of 65 mg/kg. Nickel has not been detected above
BRC:s in collocated subsurface soil sample or groundwater at the site; therefore, nickel does

not appear to be leaching from the surface media.

The mean nickel concentration at SWMU 109 has been estimated at 35 mg/kg, as shown in
Table 5-2. This value is below the SSL set for nickel. Subsurface soil concentrations were
below the background level, and it has not been detected in site groundwater above
background levels. Therefore, nickel is not considered a COC for unrestricted land use in
this medium. As described in the EPA Soil Screening Guidance: Technical Background
Document (EPA, 1996), the average concentration in a release area must exceed an SSL in
order for the migration from soil to groundwater to be of concern at a site. Therefore, nickel

was not selected as a COPC for risk assessment.

5.1.11 Vanadium

Vanadium was identified in SWMU 109 surface soils and blast media at concentrations
ranging between 2.4 and 64.5 mg/kg, slightly higher than the Zones F and G background
range of 6.8 to 60 mg/kg and the RBC value (HI=0.1) of 55 mg/kg. Therefore, vanadium in
surface soil at SWMU 109 is included as a COPC for risk evaluation. Table 5-2 presents the

vanadium concentration data from all surface media sampling locations at SWMU 109.

5.2 Surface Soil and Blast Media Risk Evaluation

Several of the detected chemicals in surface soil and blast media are above the Zones F and
G background range and RBC values (HI=0.1). Since more than one chemical is above the
screening RBC values, a risk evaluation was conducted to determine if exposures to all the
chemicals presented excessive risks or hazards from exposures. Table 5-3 presents the
screening evaluation of all the metals and of those selected as COPCs in surface soil and

blast media samples.

5.2.1 Selection of COPCs

Sample results for surface soil media and blast media from SWMU 109 were combined to
select COPCs for risk calculation. Two sediment samples collected during the original RFI
sampling event at SWMU 109 were removed as part of the IM as noted in Section 3.0;

therefore, sediment samples are not included in this risk evaluation. Three surface soil
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stations F1095B001, F109SB004, and F1095SB005 were re-sampled subsequent to the Zone F
RFI Report, Revision 0. In order to give equal weight to both results from the same location
and avoid placing excessive importance on any particular value, the original and re-
sampled results for these stations were averaged to provide a single result per station, and

counted as one sample in the statistical calculations.

The metals identified in Section 5.1 were re-screened as presented in Table 5-3 for selection
of COPCs. Maximum detected concentrations were compared to applicable criteria to
determine which metals would be included in the health-based risk evaluation. Based on

this screening, the metals selected for a health-based risk evaluation were:

e  Chromium
e Copper

¢ Iron

e Manganese
e Mercury

¢ Vanadium

Table 5-3 provides data summaries for the combined samples, applicable criteria, and the

reason for exclusion or inclusion in the risk based evaluation.

5.2.2 Exposure Assessment

Combined surface soil and blast media results were used to estimate EPCs. EPCs are
assumed to be at the 95 percent mark of the high end of detected concentrations (95 percent
Upper Confidence Limit [UCLss] on the mean). During the UCLgs calculation, when the data
distribution evaluation did not indicate a normal or log-normal distribution, a non-
parametric UCLgs was calculated. Results of the distribution testing and the estimated EPCs
for COPCs undergoing the health-based evaluation are included in Table 5-4.

Exposure pathways were assumed to be complete for a hypothetical industrial worker and
hypothetical future residential adult and child. Default exposure assumptions commeon to
EPA Region IV practice for these scenarios were used and are provided in the risk

calculation sheets in Appendix F.

5.2.3 Toxicity Assessment

Toxicity factors were obtained from the Integrated Risk Information System (IRIS) website
or Health Effects Assessment Summary Tables (HEAST, 1997), as appropriate. Toxicity
factors, weight-of-evidence classification, and oral-to-dermal adjustment factors are

provided in Appendix F. There are no toxicity factors available for total chromium. The
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hexavalent state of chromium was not detected in field duplicates collected at this site (see
Section 5.1.4). Therefore, available toxicity factors for chromium III were used as surrogate

values for this assessment.

5.2.4 Risk Characterization

There were no carcinogenic chemicals identified as site COPCs, therefore, no cancer risks
were estimated. The total HI from the presence of multiple chemicals above an RBC at
HI=0.1 were estimated, regardless of their target organ for toxicity. EPA Region IV
considers an HI value between 1 and 3 as acceptable. The calculated HIs are compared

against a screening HI value of 1.0.

Appendix F also presents the HI calculations. The total HI for a hypothetical industrial
worker under the default exposure assumptions scenario at this site is 0.052, which is well
below the target value of 1.0. The total HIs for a residential adult and child are 0.14 and 1.30,
respectively. The HI for a residential adult is well below a value of 1.0; however, the HI for
child is slightly above 1.0. The exceeded HlI is primarily from iron (HI=0.8) and manganese
(HI=0.21), and individual HIs are below a value of 1.0. In addition, the target organs of
toxicity for manganese and iron are not truly additive. The added toxicity from chemicals
with comunon target organ (e.g., Fe and Cu) results in HI=0.89. Thus, no individual
chemical or chemicals added for common target organ exceed a value of 1.0. Therefore,
there are no excessive non-carcinogenic or carcinogenic health risks from exposure to soil

and blast media to industrial or residential receptors at SWMU 109.

5.3 Subsurface Soil

No COPCs were identified in subsurface soil at SWMU 109.

5.4 Sediment

Sediments were collected within engineered structures; thus, sediment screening criteria
based on ecological receptors are not applicable to these samples. Sediment transported to
surface water bodies are evaluated in the Zone ] RFI Report, Revision 0 (EnSafe, 2000). The
sediment collected from the sump pit adjacent to the hoppers did not contain constituents
with concentrations greater than surface soil screening criteria. The sediment in the catch
basin downgradient from the site has been removed by the DET, as described in Section 3.0
of this report. Visual observations indicate that there are no accumulated blast media or
sediment in the catch basins. Therefore, there are no COPCs identified in sediment at
SWMU 109.
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5.5 Groundwater
No COPCs were identified in groundwater at SWMU 109.
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TABLE 5-1
COPG Refinement; BEQs in Surface Soil
RFI Report Addendum, SWMU 109, Zone F, Charleston Naval Complex
Surface Soil
Concentration Background
Parameter Location (u9/kg) Qualifier Concentration®
BEQs F10958001 451 U 1,304
F109SB001 520 U
(SPLP Location)
F109SB002 416 U
F10958003 474 U
F109SB003 518 =
(Field Duplicate}
F109SB004 661 =
F109SB004 404 U
{SPLP Location)
F109SB005 375 =
F109SB005 519 =
{(SPLP Location)
F109SB006 427 U
Calculation of BEQ for Field Duplicate Sample from F109SB003
Concentration
Parameter (ng/kg) Qualifier TEF BEQ
Benzo(a)Anthracene 450 u 0.1 22.50
Benzo(a)Pyrene 450 U 1 225.00
Benzo(b)Fluoranthene 450 U 0.1 22.50
Benzo({k)Fluoranthene 66 Jd 0.01 0.66
Chrysene 450 U 0.00t 0.23
Dibenz(a,h)anthracene 450 U 1 225.00
Indeno(1,2,3-¢c,d)Pyrene 450 U 0.1 22.50
Total BEQ 518

BEQ for non-detect compound equals one-half reporling limit multiplied by TEF.

2 Site-wide background concentration for surface soil from the Background PAHs Study Report:
Technical Information for the Development of Background BEQ Values {CH2M-Jones, 2001).

u Analyte was not detected, the reporting fimit is provided.

= Analyte was detected at the concentration shown.

J Analyte was present, but the reported concentration is estimated.
Microgram per kilogram

TEF  Toxicity equivalency factor
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TABLE 52
COPC Refinement; Metals in Surface Soil
RFI Report Addendum, SWMU 109, Zone F, Charleston Naval Complex
Unrestricted Industrial Background
Concentration Land Use Land Use Concentration
Parameter  Location (mg/kg)  Qualifier RBC? RBC®  SSLC Range’
Arsenic F109S8001 4.0 = 0.43 3.8 15 3.0-30
F109SB001 16.9 =
{SPLP Location)
F109SB002 1.4 =
F109SB003 113 =
F109SB004 -
F1085B004 5.0 J
(SPLP Location)
F109SB005 20.2 =
F1095B005 141 J
(SPLP Location)
F109SB006 6.1 =
F 10988007 25.9 =
F109S88008 20.0 =
F1095B009 51 =
F109$B010 7.6 =
109VAQQ1 1.53 =
109VA002 9.58 =
Beryllium F109SB001 0.28 = 16 410 32 0.19-13
F109SB001 0.67 =
{SPLP Location)
F1095B002 Q.17 J
F1095B003 0.68 =
F1095B004 0.85 =
F1095B004 0.08 u
{SPLP Location)
F1095B005 1.30 =
F109SB005 0.32 J
(SPLP Location)
F109SB006 0.19 J
F109SB010 0.28 J
109VAQ01 0.50 =
109VA00Q2 0.31
Chromium, F1095B001 6.3 = 210°¢ 450 ° 19 6.3-39
Total F109SB0O1 26.0 J
(SPLP Location)
F109S8002 3.0 =
F109SB003 21.2 =
F109SB004 -
SWMU109ZFRFIRA.DOC 510
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TABLE 5-2
COPC Refinement; Metals in Surface Soil
RFI Report Addendum, SWMU 109, Zone F, Charleston Naval Complex
Unrestricted Industrial Background
Concentration Land Use Land Use Concentration
Parameter Location {mg/kg)  Qualifier RBC® RBC"  SSL® Range®
Chromium, F109SB8004 8.3 J 210° 450 ° 19 6.3-39
Total (SPLP Location)
F109SB005 338 =
F109SB00S J
(SPLP Location)
F109SBG06 4.0 =
F109SB010 29.5 J
109VAQO1 47.2 =
109VA002 113 =
Copper F109SB001 4.0 = 310 8,200 5,300 5.7-43
F109SB001 48.7 J 3,100' 82,000'
(SPLP Location)
F1095B002 1.9 U
F109SB003 48.5 J
F109SB004 138 J
F109SB004 26.0 =
{SPLP Location)
F109SB005 49.9 J
F10958005 84.2 =
{SPLFP Location)
F109SB006 26 u
F1092SB010 49.9 J
109VA0O1 =
109VAQ02 209 =
Iron F109SB001 4,820 = 23,000f 610,000 NL 3,5670- 32,700
F1095B001 17,700 J
{SPLP Locaticn)
F109SB002 1,160 J
F109SB003 13,800 J
F1095B004 29,500 J
F109SB004 4,300 =
{SPLP Location)
F109SB00S 28,000 J
F109SB005S 10,300 =
(SPLP Location)
F109SB006 1,440 J
F109SB010 14,700 J
109VAOQ01 15,000 =
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RFI REPORT ADDENDUM, SWMU 109, ZONE F

CHARLESTON NAVAL COMPLEX
REVISION 0
OCTOBER 2001
TABLE 5-2
COPC Refinement; Metals in Surface Soil
RFi Report Addendum, SWMU 109, Zone F, Charleston Naval Complex
Unrestricted Industrial Background
Concentration Land Use Land Use Concentration
Parameter Location (mg/kg) Qualifier RBC? RBC® ssL® Range"
fron 109VAQ002 I 105,000 = 23,000' 610,000' NL 3,570 - 32,700
Mean
Concentration 20477
Lead F109SB001 6.7 = 400 1,000 400 35-275
F109SB001 476 J
(SPLP Location)
F109SB002 9.4 J
F109SB003 46.7 J
£1095B004 362 J
F£1095B8004 18.1 =
(SPLP Location)
F109S8005 131 J
F109SB005 793 =
(SPLP Location)
F109SB006 6.5 J
F109SB010 41.2 J
F1095B011 137 J
F1095B012 72 J
F1095B013 211 J
F109SB014 11.9 J
109VAQO1 576 J
109VA002 289 J
Mean
Concentration 199
Manganese F109SB001 119.0 = 160 4,100 480° 32 -436
F109SB001 282.0 J
(SPLP Location)
F109SB002 26.5 J
F109SB003 207.0 J
F109SB004 427.0 J
F109SB004 318.0 =
(SPLP Location)
£1095B005 274.0 J
F109SB005 331.0 =
(SPLP Location)
F10958006 19.3 J
F10988B010 134 J
109VAQ001 144 J
109VA002 J
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RFI REPORT ADDENDUM, SWMU 109, ZONE F

CHARLESTON NAVAL COMPLEX
REVISION 0
OCTOBER 2001
TABLE 5-2
COPC Refinement; Metals in Surface Soil
RFi Report Addendum, SWMU 109, Zone F, Charleston Naval Complex
Unrestricted industrial Background
Concentration Land Use LandUse Concentration
Parameter Location {mg/kg) Qualifier RBC® RBC® SSL® Range®
Mercury F109SB001 0.04 u 2.3° 610° 1 0.06-2.0
F109SB001 =
(SPLP Location)
F1095B002 0.04 u
F109SB003 0.13 =
F1095B004 0.90 =
F1095B004 0.04 U
(SPLP Location)
F109SB005 0.38 =
F1095B005 0.06 =
(SPLP Location)
F1095B006 0.04 u
F109SB010 0.1 =
109VAQOC1 0.014 U
108VA002 0.007 8]
Nickel F109SB001 28 = 160 4,100 65 20-27
F1095B001 11.3 J
(SPLP Location)
F1095B002 0.9 U
F109SB003 19.5 =
F109SB004 -
F1095B004 171 =
(SPLP Location)
F1095B005 146 =
F1098B005 239 =
(SPLP Location)
F10958006 1.7 u
F109SB010 32.0 J
109VAQ001 100 =
109VA002 853 | =
Mean
Concentration 35
Vanadium F1098B001 9.5 = 55 1,400 3,000 6.8 - 60
F1095B001 36.4 =
(SPLP Location)
F102SB002 2.4 J
F109SB003 30.8 J
F109SB004 36.9 J
£1095B004 84 =

(SPLP Location)
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RFI REPORT ADDENDUM, SWMU 109, ZONE F

CHARLESTON NAVAL COMPLEX
REVISION ¢
OCTOBER 2001
TABLE 5-2
COPC Refinement; Metals in Surface Soil
RFl Report Addendum, SWMU 109, Zone F, Charieston Naval Complex
Unrestricted Industrial Background
Concentration LandUse Land Use Concentration
Parameter Location (mg/kg) Qualifier RBC? RBC® SSL® Flange'j
Vanadium F109SB005 64.5 i d 55 1,400 3,000 6.8 - 60
F109SB0O0S 20.8 =
(SPLP Location}
F109SB006 3.0 J
F109SB010 199 =
109VAQO1 119 =
109VAQ02 175 =

Concentrations shown in bold and outlined text exceeded the unrestricted land use screening criteria.

*RBCs for unrestricted land use are from EPA Region Il RBC Tables, October 2000; RECs for non-
carcinogenic elements are adjusted for Hl = 0.1.

®RBCs for industrial land use are from EPA Region Il RBC Tables, October 2000; RBCs for non-carcinogenic
elements are adjusted for Hl = 0.1.

©SSLs are from EPA's Soil Screening Guidance: User’s Guide Appendix A, DAF = 10.

4 Background concentration ranges are the minimum and maximum concentrations detected in combined Zones
F and G grid samples.
° RBCs for total chromium and mercury are from EPA Region IX PRG Tables, November 2000.

'A8Cs for copper and iron are using Hi = 1.0

¥ SSLs for copper and manganese are from EPA Region lif RBC Table, October 2000, adjusted for DAF = 10.
Analyte is detected at the concentration shown.

Analyte is detected at an estimated concentration.

NL  Not listed

U  Analyte was not detected; the reporting limit is provided.

«
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TABLE 53

Risk Evaluation COPC Screening for Combined Surface Soil/Blast Madia
RF! Report Addendum, SWMU 109, Zone F, Charleston Naval Complex

RFI REFORT ADDENDUM, SWMU 109, Zu
CHARLESTON NAVAL COMPLEX
REVISICN 0
OCTOBER 2031

Chemical Samples Detects Mean Detect Max Res RBC" Bkgd Range® COPC Basls
Highest sample (134 mg/kg, F109SB00401) adjacent to
; . RR lines, all other detections below background. All blast
Arsenic 15 15 19 134 0.43 3-30.2 NO media detections within background range; see Section
§.1.2
Beryllium 12 12 0.50 1.3 16 0.19-13 NO  Within range of background, below criteria
%ﬁpum, 12 12 32 118 23 6.3-39.3 YES Exceeds range of background and criteria
Copper 12 10 126 598 310 5.7 -43 YES Exceeds range of background and criteria
Iron 12 12 20,477 105,000 23,000 3,570 - 32,700 YES Exceeds range of background and criteria
Mercury 10 6 0.91 3.7 23 06-2 YES Exceeds range of background and criteria
Manganese 12 12 240 601 160 32-.436 YES Exceeds range of background and criteria
Nickei 12 10 42 114 160 2.27 NO  Exceeds range of background but not RBC at HI =0.1
Lead 16 16 199 793 400 3.5-275 NO  Avg at 199 mg/kg is below residential RBC of 400 mg/kg
Selenium 12 8 0.83 1.8 39 0.44-1.4 NO Exceeds range of background but not RBC at HI =0.1
Vanadium 12 12 22 65 55 6.8 - 60 YES Exceeds range of background and criteria

Surface soil samples and blast media samples were combined for screening and risk assessment purposes.
Sediment samples F109M0O001 and F109MOQ03 excluded
3 Non-carcinogens at HI=0.1, Carcinogens at 1 x 10°

® Range includes Zones F and G background values
* Although Chromium VI was not delected in surface media at SWMU 109, Chromium VI RBC and SSL values were used for Chromium, Total for conservative

screening purposes
NL Not Listed
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RFI REPORT ADDENDUM, SWMU 108, ZOn._ .
CHARLESTON NAVAL COMPLEX

REVISION 0
OCTOBER 2001
TABLE 5-4
EPGC Estimates for Risk Evaluation COPCs for Combined Surface Soil/Blast Media
RFI Report Addendum, SWMU 109, Zone F, Charleston Naval Complex
Best Estimate UCcL9S UcL9s UCLS5
corcC Samples” Detects® ofthe Mean® Max Distribution® Normal® Lognormal® Nonparametric® EPC Basis

Shromium, 9 9 33 113 Neither 54 166 47 47 UCL95 Nonparametric
Copper 9 7 121 598 Neither 238 38,398 209 209 UCL95 Nonparametric
Iron 9 9 22,046 10%'00 Neither 41,731 206,487 19,150 19,150 LUCL95 Nonparametric
Mercury 7 5 0.42 37 Neither 0.90 19 1.9 1.9 UCL95 Nonparametric
Manganese 9 9 223 601 Normal 336 1,173 601 338 UCL95 Normal
Vanadium 9 9 19 65 Normal 27 80 43 27 UCL95 Normal
 W.Test

®For stations with collocated sampling (F109SB001, F109SB004, F109SB005), the two samples were averaged for distribution testing and EPC estimation.
Surface soil samples and blast media samples were combined for screening and risk assessment purposes.

Sediment samples F109MQO001 and F109MOQ03 excluded.

Neither The data distributions are neither normal nor lognormal

Nermal Data are normally distributed
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RF REFCRT ADDENDUM, SWMU 109, ZONE F
CHARLESTON NAVAL COMPLEX

AEVISION ¢

OCTOBER 2001

TABLE 5-5
Target Organs for Toxicity of Non-Carcinogenic COPGs
RF! Report Addendum, SWMU 108, Zone F, Charleston Naval Complex

Chemical Target Organ for Toxicity
Chromium (Cr) Cellular necrosis, respiratory
Copper (Cu}) Gastrointestinal
{ron (Fe) Blood, Gastrointestinal
Manganese (Mn) Neurological
Mercury (Hg) Neurological
Vanadium (V) Growth rate, survival, and hair

cystine content
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RFI REPORT ADDENDUM, SWMU 109, ZONE F
CHARLESTON NAVAL COMPLEX

REVISION 0

OCTOBER 2001

6.0 Summary of Information Related to Site
Closeout Issues

6.1 RFI Status

The Zone F RFI Report, Revision 0 (EnSafe, 1997) addressed SWMUs/AOCs within the CNC,
including SWMU 109. The subsequent Zone F RFI Work Plan Addendum (EnSafe, 1999)
presented sampling and testing to address data gaps at SWMU 109. The samples were
collected in 1999, and the results are reported in Section 4.0 of this RFI Report Addendum.
Additional data gaps were identified and sampling was conducted as presented in the Zone
F RFI Work Plan Addendum, Revision 1 (CH2M-Jones, 2001). Comments and responses made
by SCDHEC following the Zone F RFI Report, Revision O confirmed that additional sampling
was necessary. A copy of the Navy/EnSafe responses to SCDHEC comuments on the Zone F
RFI Report, Revision 0 for this site, as well as CH2M-Jones responses to comments on the RFI

Report, are provided in Appendix G.

The DET removed the sediments from the stormwater catch basins. Visual inspections

confirmed the absence of blast media and sediment accumulations from the catch basins.

Based upon the original field activities conducted as part of the RFI and subsequent
sampling and analysis as presented in Section 4.0 of this RFI Report Addendum, the RFI is
considered complete. In accordance with the RFI completion process, if a determination of
no further investigation is made upon completion of the RFI, then a site may proceed to
either NFA status or to a CMS. This site is recommended for NFA status.

The remaining subsections address issues which the BCT agreed to evaluate prior to site

closeout.

6.2 Presence of Inorganics in Groundwater

For the purpose of site closeout documentation, the inorganics in groundwater issue refers
to the occasional or intermittent detection of several metals (primarily arsenic, thallium, and
antimony) in groundwater at concentrations above the applicable MCL, preceded or
followed by detections of these same metals below the MCL or below the practicable

quantitation limit.
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RF REPOAT ADDENDUM, SWMU 109, ZONE F
CHARLESTON NAVAL COMPLEX

REVISION ¢

OCTOBER 2001

Metals have been consistently detected in SWMU 109 groundwater at concentrations below
applicable screening criteria. No further evaluation or corrective action for groundwater at

this site is warranted.

6.3 Potential Linkage to SWMU 37, Investigated Sanitary
Sewers at the CNC

There are no sanitary sewer lines in the vicinity of SWMU 109; therefore, there is no linkage
to SWMU 37.

6.4 Potential Linkage to AOC 699, Investigated Storm Sewers
at the CNC

Potential linkage of a SWMU or AOC to a storm sewer refers to the possibility of a
groundwater plume at a SWMU or AOC migrating into a storm sewer from which it would
subsequently migrate to the water bodies around the CNC, or to the presence of a cross
connection between the sanitary sewer and storm sewer. Groundwater is not impacted at
SWMU 109, and available information does not indicate that storm sewers are impacting

the site.

The sediment sampled from the storm sewer catch basin south of SWMU 109 was removed
by the DET after reviewing RFI data. The Zone L investigation included samples collected
downstream of this catch basin and the samples were evaluated in the Zone L RFI Report,

Revision 0 (EnSafe, 1998). Therefore, further evaluation of this issue is not warranted.

6.5 Potential Linkage to AOC 504, Investigated Railroad Lines
at the CNC

The sampling conducted for the SWMU 109 RFI included soil in the vicinity of the railroad
lines that supplied the hoppers. One instance of elevated arsenic in surface soil may have
been influenced by arsenical herbicides applied to the railroad lines. No specific AOC 504
samples were collected within the SWMU 109 investigation area. There does not appear to
be any linkage between SWMU 109 and AOC 504 and further evaluation of this issue is not

warranted.
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OCTOBER 2001

6.6 Potential Migration Pathways to Surface Water Bodies at
the CNC

Surface water migration from this site is through the storm sewer system. There are no
surface water bodies surrounding SWMU 109. The storm sewer system was investigated in
the Zone L RFIL

6.7 Potential Contamination in Oil/Water Separators (OWSs)

The issue of potential contamination of OWSs refers to the possible presence of an OWS that
has not yet been investigated at a SWMU or AOC as part of the RCRA or UST process.

Neither the RFA nor the RFI refer to the presence or possible presence of an OWS at SWMU
109. There is no visual evidence of an OWS at this site, and there is no reference to an OWS
at this facility in the Qil Water Separator Data (Navy, 2000). Therefore, further evaluation of
this issue at SWMU 109 is not warranted.

6.8 Land Use Control Management Plan

There have been no COCs identified at this site, based on unrestricted land criteria, which
are conservative for this industrial area. Therefore, land use controls are not necessary for
SWMU 109.
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CHARLESTON NAVAL COMPLEX

REVISICN 0

OCTOBER 2001

7.0 RFI Conclusions and Recommendations

SWMU 109 is the site of the former abrasive blast media storage area. The storage area
consisted of three hoppers identified as Buildings 1364, 1365, and 1393. The hoppers were
used for the temporary storage of unused abrasive blast media that had been unloaded
from trains and would be transferred to other vehicles to be transported to blasting
locations remote from SWMU 109. Buildings 1364 and 1365 began operation in 1949, while
Building 1393 was added in 1962. Material stored at the site included aluminum oxide and
“black beauty” blast media, along with other blasting material, such as sodium bicarbonate.
This site was designated a SWMU because of the unused blast media that had spilled onto

the ground surface around the hoppers.

According to the Zone F RFI Report, Revision 0 (EnSafe, 1997), arsenic, beryllium, chromium,
manganese, vanadium, and BEQs were identified as COPCs in surface soil. Additional
sampling identified copper, iron, lead, mercury, and nickel as COPCs in the surface soil and
blast media on the ground surface. A re-evaluation of these chemicals determined that the
single elevated arsenic detection is not reproducible, and therefore is not representative of
site conditions (arsenic was not elevated above background levels where blast media and
other site-related metals were detected). BEQs and some of the metals were lower than
current screening criteria, and the average concentration for lead is within the residential
screening concentration. Metals that were above background levels and the RBC (HI=0.1)
were included as COPCs, and a risk evaluation was performed under unrestricted
(residential) and industrial land use scenarios. The overall risks were well within acceptable
limits, indicating site soils with blast media do not present human health exposure

concerns, even under unrestricted land use conditions.

No COPCs or COCs were identified in subsurface soil or groundwater at SWMU 109.
Sediment data reported in the Zone F RFI Report, Revision 0 indicated metals concentrations
in excess of surface soil screening values for unrestricted land use from a catch basin
downgradient of SWMU 109. This sediment was subsequently removed; thus, sediment is

no longer a concern at SWMU 109.

Although the Zone F RFI Report, Revision 0 concluded that a CMS is appropriate for SWMU
109, the evaluation of COPCs as presented in Section 5.0 of this RFI Report Addendum
concludes that corrective action is not necessary. This RFI Report Addendum concludes that
further investigation is not necessary for protection of public health, and that NFA is
appropriate at SWMU 109.

SWMU109ZFRFIRA.DOC 71



RFI REPORT ADDENDUM, SWMU 109, ZONE F
CHARLESTON NAVAL COMPLEX

AEVISIONQ

OCTOBER 2001

10
11

12
13

14
15

16
17

8.0 References

CH2M-Jones. Background PAHs Study Report: Technical Information for the Development of
Background BEQ Values. February 2001.

CH2M-Jones. Zone F Work Plan Addendum, Revision 1. 2001.
EnSafe Inc. Zone F RFI Report, NAVBASE Charleston. Revision 0. December 31, 1997.
EnSafe Inc. Zone L RFI Report, NAVBASE Charleston. Revision 0. December 31, 1998.

EnSafe Inc. Zone F RFI Report Work Plan Addendum, NAVBASE Charleston. Revision 0.
November 3, 1999.

EnSafe Inc. Zone | RFI Report, NAVBASE Charleston. Revision 0. April 24, 2000.

Environmental Detachment Charleston (DET). Interim Measure Completion Report for AOC
699 Storm Drain Cleaning, Naval Base Charleston. March 1999.

U.S. Environmental Protection Agency. EPA Soil Screening Guidance: Technical Background
Document (Table A-1), EPA /540/R-95/128. May 1996.

U.S. Environmental Protection Agency. Health Effects Assessment Summary Tables
(HEAST). EPA-540-R-97-036. 1997.

U.S. Environmental Protection Agency. Integrated Risk Information System (IRIS).
http:/ /www.epa.gov/iris/. 2001.

SWMU109ZFRFIRA.DCC

81



Appendix A



1058001
5.50

LEGEND

® — SHALLOW
MONITORING WELL
#p — CATCH BASIN
—4— — CONTOUR INTERVAL — 0.5 FOOT
~ FLOW DIRECTION

NOTE:
GROUNDWATER FLOW DIRECTION BASED ON
ADDITIONAL WELLS ASSOCIATED WITH OTHER SITES.

50 0 50
 ——— T —
SCALE FEET

ZONE F

RCRA FACILITY
INVESTIGATION REPORT
NAVAL BASE CHARLESTON
CHARLESTON, S.C.

FIGURE 10.3-2
SHALLOW GROUNDWATER
LOW~TIDE POTENTIOMETRIC MAP
SWMU #109
ABRASIVE BLAST MEDIA STORAGE AREA

DWG DATE: 10/30/97 JDWG NAME: 29CZFS04




Zone F RCRA Facility Investigation Report
NAVBASE Charleston

Section 10 — Site-Specific Evaluations
Revision: 0

Table 10.3.1
SWMU 109
Soil Samples and Analyses

Sample
_Interval _ Col

I 09SB00302
109SB004 109SB00401

109SB006 1095B00601

10988007 SR JWSBMOI, i

109SB00602

AT R S ¢ A e

1095B008 109SB00801

10958009 - 109SBO0SO1 - _

h

Uppﬂ 3019

Upper= - 3/19/97.. Note2 -

Upper 9/23/96 Note 1/pesticides/
PCBs, cyanide

i Lo \‘Wﬂ:\@c!w SemAte, mmema s e

Upper 9/23/96 Note 1
Lov;ver

e 0 e

—_— §Ttas T, L emet )t

Upper 3/19/97 Note 2

SW-846 (metals and SVOAs) at DQO Level ITI

Arsenic at DQO Level Il

Appendix IX suite: Appendix IX (pesticides/PCBs, herbicides, SVOAs, VOAs); SW-846 (metals, dioxins,
OP-pesticides); cyanide; hex-chrome at DQO Level IV

Duplicate sample coliected
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Zone F RCRA Facility Investigation Reponrt
NAVBASE Charleston

Section 10 — Site-Specific Evalugtions
Revision: 0

Table 10.3.4
SWMU 109
Annlytes Detected In Surface and Subsurface Sol}

Sofl to
Residentlal . Groundwater
Surface RBC* Surface Subsurface SSLe Subsurface
({THEQ=0.1) (DAF=20) I

Semivolatile O compounds { LRKE) —
BEQS . 10958003 0.66 g
L 1 10958004 . 6314 )
10958003 74,56
Anthracene 109SB004 73.0
Berzo(ahanthricene 109SBO04 4200 o
: g 1095B00S 58.0 *
Beazo(a)pyrene 10958004 450.0 88.0 NA 2000 NA
1095B00S 68.0
) T e g IR ATl s Dl KAL) S A LA L R SR LIV | ‘3
Benzo(g h,iperylent : 1095B004 240.0 2300000 - -5 R NA ke TREN L 7 KGEBH08 . ey T Rl
Benzo(k)fluoranthene 10558003 66.0 8800.0 NA NA
109SB004 500.0
109SB00S 70.0
! o ‘ ' R A LTS vy o ol
Benzok acld . 1095001 100 rooo00 i L& NA NA
Chrysene 1095B004 40,0 88000.0 NA NA
1095B00S 62.0
' ' : S iy TR AR & St - x T S DRI
Dibenz(s,hjanthracene 109SBOO4 120.0 .4 T TINA 3 AR * T o tNAG
Fluoranthene 10958004 790.0 310000.0 " NA ND " 4300000 NA
1095B00S 72.0 ND
. : ' ' v . ’ :“'1
Indeno(1,2,3-cd)pyrehe 1DYSDO04 200.0 880 U NA ND 14000° ka
Naphthalene 10958001 220.0 310000 NA ND 84000" NA
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Zone F RCRA Facility Investigation Report

NAVBASE Charleston
Section 10 — Site-Specific Evaluations
Revision: 0
Table 10.3.4
SWMU 109
Analytes Detected In Surface and Subsurface Sofl
Sofl to
Residential Groundwater
Surfsace RBC* Surface Subsurface ' SSLe Subsurface
Parameters Location Conc. (THQ=0.1) — Background Conc., (DAF=20) Background
e e — — - ————

" 44-DDB

Aroclor-1260 1095B004 160.0 320 NA ND

Antimony (Sb) 10958002 L5 31 0.79 ND
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Zone F RCRA Facility Investigation Report

NAVBASE Charleston
Section 10 — Site-Specific Evaluations
Revision: 0
Table 10.3.4
SWMU 109
Analytes Detected In Surface and Subsurface Soil
Sofl to
Residential Groundwater

1095B003 . 2 -
1095B004 - 140

109SBO0S . 202
1095B00S . 6.1

o . to9sBoo7 28.9

e : 10958008 , 00

: : 1095B0O0S . s1 v

Barium (Ba) 109SB001 I4
109SB002 4.3
109SBOO3 25.8
10958004 118.0
10958003 41.8
1095B006 7.0

- Beryllium (Be) . C . 109SBOOL - 0.28

o e Lo 109sBOR2 407

SRR 109SBOG3 0.9 -
e e 109SBO04 ‘ 0.88 ¢

109SB00S 13
109SB006 0.19

Cadmium (Cd) 109SBOO1 0.09 39 0.26 0.07 g 0.09
109SBO0?2 ND 0.06
10958003 6175 ND
109SBO04 1.2 ND
109580035 0.19 ND
109SR006 0.09 ND
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Zone F RCRA Facility Investigation Report
NAVBASE Charleston

Section 10 - Site-Specific Evaluations
Revision: 0

Parameters

Incrganics (ng/kg)
+ Calchum (Ca)

Chromium (Cr)

. Cobalt (Co)

Copper (Cu)

Cyanide (CN)

Location

Table 10.3.4
SWMU 109

Analytes Detected In Surface and Subsurface Soil

Surface
Cone,

Residential
RBC*
(THQ=0.1)

Ll U N—

", 10988001
10958002
*1098B003
. 109SB0O4
10958005
109SB00S

1095B00Y

109SB002
1095B003
1095BO04
10958003
1095B006

. 1095B00}
10958002
* -1098B003 -

109SB004
10958005

1095B006

1095B001
109SB003
109SB004
109SB00S
109SBO0G

1095B002

-109SBOO4 -

310.0

48.2 ND

0.29 ND

© ‘ [ 3]

-“.17



Zone F RCRA Facility Investigation Report

NAVBASE Charleston
Section 10 — Site-Specific Evaluations
Revision: 0
Tabte 10.3.4
SWMU 109
Analytes Detected in Surface and Subsurface Soll
Sell to
Residential Groundwater
Surface RBC* Surface Subsurface SSL* Subsurface
Parametlers Location Cone. (THQ=0.1) Background Cone, (DAF=20) Background
Inorganics (mg/kg)

Lead(Pb)

Manganese (Mn)

Mercury (Hs)

10958008}, . 48200

j09sBo02 it 1160.0 8
- 1095B003 . . 11670.0 '
- 1095BOO4 - 29500.0
- 1095BOOS . © . 28000.0

1095006 .+ 1440.0 =0 :

10958001 6.7 400.0° 1350 9.8 400! 51.7

10958002 94

109SB003 47.1

109SB004 362.0

109SB00S 1310

1095B006 6.5

109SBO0Y . -,

109SB003 : ’

- 109SBO04 '
- 109SBO0S i#

109SB001

10958002

10958003

10958004

10958005

1095B006

10958003

109SBOO4 -
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Zone F RCRA Facility Investigation Report

NAVBASE Charleston
Section 10 — Site-Specific Evaluations
Revision: 0
Table 10.3.4
SWMU 109 .
Analytes Detected in Surface and Subsurface Soil
Sofl te
Residential Groundwater
Surface RBC* Sorface Subsurface SSL* Subsurface
Location Cone. (THQ) Backlrd o _ 7 F ] 0
Inorganics (mg/kg)
" Nickel (Ni) . 10988001 2.8
o 10958003 2.2
1095B004 1t4.0
10958005 14.6
10958006 ND
Potassium (K) 10958001 253.0
109SBO0) 700.0
10958004 992.0
10958003 13120.0
109SB00G ND
+ Selenium (Se) : 1095B001 ND
: e 109SB002 0.52
. , - 10958003 083
: - 109SBO04 068
. © o 109SB00S 034 . v
10958006 ND
Silver (Ag) 109SB003 1.3
Sodium (Na) . 10958001 203.0
’ 109SB004 ) ND
Yamdium (V) 109SB001 9.5 2
1095SB002 24 5.3
109SB003 24.7% 1.9
1095SB004 369 1.1
109SB00S 64.5 13.7
1095B00G a0 16.7
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Zone F RCRA Facility Investigation Report
NAVBASE Charleston

Section 10 — Site-Specific Evaluations
Revision: 0

Table 10.3.4
SWMU 109
Annlytes Detected In Surface and Subsurface Soil

Soil to
Residentlal Groundwater
Surface RBC* Surface Subsurface ' SSL* Subsurface
Parameters Location Conc. (THQ=0.1) Background =(idmc. (DAF=20) Background

mg/kg
ND
NT
NL
NA =

Inorganics (mg/kg)

Calculated values correspond to a noncancer hazard quotient of 1.

Calculated values corvespond to a cancer risk level of 1 in 1,000,000.

SSL for pH 0f 6.8.

A screening level of 400 mg/kg has been set for lead based on Revised Interim Soil Lead Guidance for CERCLA Sites and RCRA Corrective Action Facilities {USEPA, 1994a).
Residential RBCs (THQ=0.1) were used as a reference concentration for upper interval samples, Generic 30il to groundwater SSLs (DAF=20) from the Soil Screening Guidance:
Technical Background Document {USEPA, 1996¢) were used as a reference concentration for lower interval samples.

Calculated from methods described in USEPA Interim Supplemental Guidance to RAGS: Human Health Risk Assessment, Bulletin 2 (USEPA, 1995b).

Milligrams per kilogram

Not detected

Not aken

Not listed

Not applicable

Bolded concentrations exceed both the reference concentration (RBC or SS1.) and the zone background.
Ali background values for Zone F are based on twice the means of the grid sample concentrations. One grid sample from Zone E is included in each group.
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Zone F RCRA Facility Investigation Report

NAVBASE Charleston
Section 10 - Site-Specific Evaluations
Revision: 0
Table 10.3.5
SWMU 109
Sediment Samples and Analyses
Sample Sample Sample Date
Location ldentlﬁer Interval Collected Analgs Remarks
3t S TR . T e ~

NAG e AOI6 . =7

Notes

1 = SW-846 (metals and SVOAS); cyanide at DQO Level II1

2 =  Appendix IX suite: Appendix IX (pesticides/PCBs, berbicides, SVOAs, VOASs); SW-846 (metals,
dioxins, OP-pesticides); cyanide; hex-chrome at DQO Level [V

NA = Not applicable

» =

Duplicate sample collected

Table 10.3.6
SWMU 109
Organic Compound Analytical Results for Sediment
Frequency Range of Mean of
of Detections Detections
Parameters Detection ( uglkg) { g'kg)
Semivolatile Organic Compounds (2 Samplts) ( ug/kg)
2Methylnapththalene . 560 - . 560
D1-n-octylph1halate 12 54.0 54.0
Bxs(z-et.hyihcxyl)phthalatc (BEHP) 212 41.0 - 420.0 230.5
Dioxins (1 Duplicate Sample) (ng/kg)
Diokin @378 TCODTEQH” - i1 oom " oum
Note:
1 = Calculated from methods described in USEPA Interim Supplememtal Guidance to RAGS: Human Health

Risk Assessment, Bulletin 2 (USEPA, 1995b)
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Zone F RCRA Facility Investigation Report
NAVBASE Charleston

Section 10 — Site-Specific Evaluations
Revision: 0

Table 10.3.7
SWMU 109
Inorganic Analytical Results for Sediment
Frequency Range of Mean of
of Detections Detections
Parameters Detection {(mg/kg) (mg/kg)

Inorgamcs Q Samples) (mg/kg)

Table 10.3.8
SWMU 109
Analytes Detected in Sediment Samples
Parameters Location Concentration
Semivolatile Og'c Comgunds g &Jgg
2-Metlrylnaphthalene - . e s 109MO00Y R - 560 -
Dl-n-octylphthalatc 109M0001 54.0
Napbthalene. " . . S 1emoom 170.0
Bis(2-cthythexyl)phthalate (BEHP) 109M0001 420.0
109M0003 41.0
e _——————————————————————§
Dioxins !ﬂg_.’__.ké!
Dioxin (2,3,7.8-TCDD TEQs") ' C109MOOO3 - . - . - D.0TIT- .
Y —— — .
Ino; ics (m
Aluminum (Al) ' 109M0001 1430.0 |
L . .. losmooo3 . 4865.0
Antimony (Sb) 109M0001 0.57
109M0003 4.40
Arscmc(As) o - S : 109M0001 0.64
Callee s e oo o 109M0003. - s35
Barium (Ba) 109M0001 9.20
o ~ 109M0003 33.85
Beylium@®e) - 1oMo001 . 'o'zo |
N I - 109MO0003. -~ T .88
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Zone F RCRA Facility Investigation Repon
NAVBASE Charleston
Section 10 — Site-Specific Evaluations

Revision: 0

Table 10.3.8
SWMU 109
Analytes Detected in Sediment Samples

Parameters ,77_ . Concentratmn

71050.0
- 13.0

Cobalt (Co)

e - -

Cofper. (CO)*™

;, 13"_' : ‘38400

B e L

Cyanide (CN) 169M0003 0.15

) A W W o e S ey ALOATL g-,?--_un- o —-q—mv-r et -.ﬂ -vg—w,a,’, TR AL et __ﬂmz -~
- - P oy .".‘ : :
Iron (F¢) -

“‘_JL&

1427500

Lead (Pb) 109M0001 76.3
109M0003 1295.0

T ST e SRen R lemmg L ate U SL e s , YN o

Masmium___'(_Mg)- ... .- 109M0001 S 120

Manganese (Mn)

Nickel (ND) S
Potassium (K)
Selenium ,(sé,_)‘; : : -

Sodlum (Na) ) o N
Thallom (T~ ol
Tin (Sn)

109M0003 349 0

Vanadium (V) o T looMooot 0 34
' " 109M0003 - 41.0

633.0

L. 81400




Zone F RCRA Facility Investigation Report

NAVBASE Charlesion
Section 10 — Site-Specific Evaluations
' Revision: 0

Table 10.3.8

SWMU 109

Analytes Detected in Sediment Samples
Parameters Location Concentration
——_ e ——————— e e
lnoganics smgégz
R . T e T I 0OMO003 T L - 1560.0
M
Note:

1 = (Calculated from methods described in USEPA Interim Supplemental Guidance to RAGS: Human Health
Risk Assessmenz, Bulletin 2 (USEPA, 1995b).

Semivolatile Organic Compounds in Sediment
Concentrations of four SVOCs 2-methylnapthalene, di-n-octylphthalate, napthalene, and
bis(2-ethylhexyl)pthalate were detected in sediment. Napthalene was the only parameter which

was also detected in site surface soil.

Other Organic Compounds in Sediment
Dioxin (2,3,7,8-TCDD TEQ) was detected in the duplicate sediment sample. Dioxin was also

detected in the surface soil at the site.

Inorganic Elements in Sediment
Metals were as commonly detected in sediment as they were in site s0il. The metals detected in
site soil at relatively elevated levels, arsenic, beryllium, chromium, manganese, and vanadium

were also detected in sediment.

10.3.5 Groundwater Sampling and Analysis

The approved final RFI work plan proposed the installation and sampling of one shallow
monitoring well within the SWMU 109 area to: (1) assess groundwater quality, and (2) identify
contaminants which may be migrating from the site in the shallow aquifer. One shallow

10.3.31
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Zone F RCRA Facility Investigation Report
NAVBASE Charleston

Section 10 — Site-Specific Evaluations
Revision: 0

Table 10.3.11
SWMU 109
Analytes Detected In Shallow Groundwater

1" Quarter 2™ Quarter 37 Quarter Tap Water RBC’ MCL/SMCL’ Shallow
Parameters Locatlon Cone, Cone. Cone. {(ug/L) (ug/L) Background

Inorganics {(ug/L} _

Alumlaems (AD S oot ¢ 660 ¢ 3 i oo
Barium (Ba) 109001 21.1 15

- Calcium (Ca) 109001 475000 91600 :
Chromium (Cr) 109001 1.4 ND ND
Iron (Fe) ' 109001 Do sl iﬂ}-%si.,&%r% ',; }:"
Magnesium (Mg) 109001 11500.0 10200 8970
Manganese (Mn) 10900} 8e 5. 364’ :
Potassium (K) 109001 7700.0 6220 NL

Sodtm (N . 19001 ¢ 7 1m000 . i8H06 . 14600 ER YT i
Thaltium (T) 109001 35 ND 5.58

Notes:

ND = Not detected

NL = Not listed

. = Tap Water RBCs (THQ=0.1) from Risk-Based Concentration Table, January-Jime 1996 {(USEPA, 1996b). MCL&/SMCLs from Drinking Water Regulations and Health Advisories (USEPA,
1996e) were used as reference concentrations.

All background values for Zone F are based on twice the means of the grid sample concentrations. One grid sample from Zone E is included in each group. Background values for groundwater are based

on two sampling rounds in two wells at each depth.

Data presented are from initia] sampling event only,

10.3.34
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Analytical Daxa Summary 10/09/2001 1. ..'PM

StationtD F109SB001 F10958001 F109SB0D1 F1095B001 F1095B004
SampleiD| 109SB001S1 (0-1ft) 1095B001S2 (3-5ft) 109SBO01T1 (0-1ft) 109SB0O01T2 (3-5ft) 109SB004S1 (0-1ft)
DateCollected| 10/15/1999 0:00 10/15/1999 0:00 10/15/1999 0:00 10/15/1999 0:00 10/14/1999 0:00
DateAnalyzed 10/28/1999 10/28/1999 11/01/1999 11/01/1999 10/26/1989
SDGNumber END23 EN023 ENO23 ENO023 ENO020
Parameter Units
Cyanide, SPLP mg/L 0.01 U 001 U 001 U
Cyanide mg/Kg 05 U 06 U

AppB_dst_010904.xis / cyanide_so

Page 1



Analytical Data Summary 10/09/2001 1:49 PM

StationID F109SB004 F109SB004 F109SB004 F109SB005 F109SB005
SampielD| 109SB004S2 (3-5ft) 109SB004T1 (0-1ff) 109SB004T2 (3-5ft) 109SB005S1 (0-1ft) 109SB005S2 (3-5ft)
DateCollected| 10/14/1999 0:00 10/14/1998 0:00 10/14/1999 0:00 10/14/1899 0:00 10/14/1999 0:00
DateAnalyzed 10/28/1999 10/27/1999 10/29/1999 10/26/1999 10/26/1999
SDGNumber EN020 EN020 ENO20 ENOQ20 ENO020
Parameter Units
Cyanide, SPLP mg/L 0.01 U 0.01 U 001 U
Cyanide mg/Kg 0.5 U 05 U

AppB_~-* 010904 .xIs / cyanide_so

\ l?’ige 2



Analytical Data Summary 10/09/2001 1:49 PM

StationlD F109SB005 F109SB005
SamplelD| 109SB005T1 (0-11t) 109SB0O05T2 (3-5ft)
DateCollected] 10/14/1999 0:00 10/14/1999 0:00
DateAnalyzed 10/27/1999 10/27/1999
SDGNumber ENQ20 ENQ20
Parameter Units
Cyanide, SPLP mg/L
Cyanide mg/Kg 05 U 05 U

AppB_dst_010904.xIs / cyanide_so Page 3



Analytical Data Summary 10/09/2001 1:49 PM

StationID F109SB0C1 F109SB001 F109SB004 F109SB004 F1095B005
SamplelD| 109SB001T1 (O-1ft) 109SBO01T2 (3-5ft) 109SB004T1 (0-1ft) 109SB004T2 (3-5ft) 109SBO0ST1 (0-1ft)
DateCollected] 10/15/1999 0:00 10/15/1999 0:00 10/14/1999 0:00 10/14/1899 0:00 10/14/1989 0:00
DateAnalyzed 11/02/1999 11/02/1999 10/28/1999 10/28/1999 10/26/1999
SDGNumber ENO023 ENO023 ENO020 EN020 ENO20
Parameter Units
Total Organic Carbon %, DR 1.1 = 094 = 1.3 = 0.52 = 045 =

AppB_d=<t_010804.xls / genchem_so

N Pige 1



Analytical Data Summary 10/09/2001 1:48 PM

StationlD F109SB005

SamplelD| 109SB0O05T2 (3-5ft)
DateCollected| 10/14/1999 0:00
DateAnalyzed 10/26/1999

SDGNumber EN020
Parameter Units
Total Organic Carbon %, DR 33 =

AppB_dst_010904.xIs / genchem_so Page 2



Analytical Data Summary

10/09/2001 1:49 PM

StationID F1095B001 F109SB001 F109SB001 F109SB001 F109SB004
SamplelD}| 109SB001S1 (0-1ft) 109SB001S2 (3-5ft) 109SB001T1 (0-1ft) 109SB0O01T2 (3-5ft) 109SB004S1 (0-1f1)
DateCollected| 10/15/1999 0:00 10/15/1998 0:00 10/15/19989 0:00 10/15/1899 0:00 10/14/1999 0:00
DateAnalyzed 10/25/1999 10/25/1999 10/22/1999 10/22/1999 10/20/1999
SDGNumber ENO23 EN023 EN023 ENO23 ENO020
Parameter Units
Aluminum, SPLP ug/L 37300 J 9330 J 5410 =
Antimony, SPLP ug/L 24 U 3 J 24 U
Antimony mag/Kg
Arsenic,SPLP ug/L 194 = 6.3 J 5.7 J
Barium, SPLP ug/L 2350 = B93 = 446 =
Barium mag/Kg
Beryllium, SPLP ug/L 09 U 09 U 08 U
Beryllium mg/Kg
Cadmium, SPLP ug/L 03 U 03 U 0.3 UJ
Cadmium mg/Kg
Calciumn, SPLP ug/L 17200 = 13700 = 16900 =
Calcium mg/Kg
Chromium, Totat mg/Kg
Cobalt, SPLP ug/L 54 J 05 W) 05 J
Cobalt mg/Kg
Copper, SPLP ug/L 453 = 3 J 106 J
Iron, SPLP ug/L 28100 J 5880 J 4150 J
Iron mg/Kg
Lead, SPLP ug/L 176 = 184 = 62 J
Magnesium, SPLP ug/L 3960 J 1470 J 1180 J
Magnesium mg/Kg
Manganese, SPLP  ug/L 174 = 232 = 18.7 =
Manganese mg/Kg
Mercury, SPLP ug/L 14 = 0.4 U 04 U
Mercury mg/Kg
Nickel, SPLP ug/L 171 J 52 J 6.2 J
Nickel mg/Kg
Potassium, SPLP ug/L 4630 J 1000 J 825 J
Potassium mg/Kg
Selenium, SPLP ug/L 32 U 41 U 1.7 U
Selenium ma/Kg

AppB_~ * 010904.xls / metal_so

Hque 1



Analytical Data Sumniary

10/09/2001 1:49 PM

StationID F109SB004 F1098B004 F10958004 F109SB005 F109SB005
SamplelD| 109SB004S2 (3-5ft) 109SB004T1 (0-1ft) 109SB004T2 (3-5ft) 109SB005S1 (0-1ft) 109SB005S2 (3-5ft)
DateCollected| 10/14/1999 0:00 10/14/1999 0:00 10/14/1899 0:00 10/14/1999 0:00 10/14/1899 0:00
DateAnalyzed 10/25/1999 10/29/1999 10/29/1999 10/20/1999 10/20/1999
SDGNumber ENO20 ENO20 EN020 END20 EN020
Parameter Units
Aluminum, SPLP ug/L 475 = 2300 = 444 =
Antimony, SPLP ug/L 53 107 J 63 J
Antimony mg/Kg
Arsenic,SPLP ug/L 2 U 109 = 37 J
Barium, SPLP ug/L 194 476 = 364 =
Barium mg/Kg
Beryllium, SPLP ug/L 09 U 09 U 09 U
Beryllium myg/Kg
Cadmium, SPLP ug/t 03 W 03 W 03 W
Cadmium mg/Kg
Calcium, SPLP ug/L 12400 = 15600 = 17600 =
Calcium mg/Kg
Chromium, Total mg/Kg
Cobalt, SPLP ug/L 05 U 05 U 05 U
Cobalt mg/Kg
Copper, SPLP ug/L 1.4 J 119 J 4 J
fron, SPLP ug/L 700 J 2350 J 743 J
Iron mg/Kg
Lead, SPLP ug/L a5 J 491 = 5 J
Magnesium, SPLP  wug/L 807 J 854 884 U
Magnesium mg/Kg
Manganese, SPLP ug/l 10.7  J 106 J 5.5 J
Manganese mg/Kg
Mercury, SPLP ug/L 04 U 04 U 04 U
Mercury mg/Kg
Nickel, SPLP ug/L 1.1 v 57 J 1.7 J
Nickel mg/Kg
Potassium, SPLP ug/L 1070 J 570 J 446 J
Potassium mg/Kg
Selenium, SPLP ug/L 33 J 1.7 U 1.7 U
Selenium mg/Kg

AppB_dst_010904.xls / metal_so

Page 2



Analytical Data Summary 10/09/2001 1:49 PM

StationlD F109SB005 F109SB005 F109SB010 F109SB010 F109SB011
SampleiD| 109SB005T1 (O-1ft) 109SB005T2 (3-5fty 1098B01001 (0-1f) 109SB01002 (3-5ft) 1095B01101 (0-1ft)
DateCollected| 10/14/1999 0:00 10/14/1999 0:00 10/15/1999 0:00 10/15/1999 0:00 06/05/2001 0:00
DateAnalyzed 10/29/1999 10/29/1999 10/22/1999 10/22/1999 06/20/2001
SDGNumber ENO20 ENO020 ENO23 ENQ23 43554
Parameter Units
Aluminum, SPLP ug/L
Antimony, SPLP ug/L
Antimony mg/Kg
Arsenic,SPLP ug/L
Barium, SPLP ug/L
Barium mg/Kg
Beryliium, SPLP ug/L
Beryllium ma/Kg
Cadmium, SPLP ug/L
Cadmium mg/Kg
Calcium, SPLP ug/L
Calcium mg/Kg
Chromium, Total mg/Kg
Cobalt, SPLP ug/L
Cobalt mg/Kg
Copper, SPLP ug/L.
fron, SPLP ug/L
Iron mg/Kg
Lead, SPLP ug/L
Magnesium, SPLP ug/L
Magnesium mg/Kg
Manganese, SPLP ug/L
Manganese mg/Kg
Mercury, SPLP ug/L
Mercury mg/Kg
Nickel, SPLP ug/L
Nicke! mg/Kg
Potassium, SPLP ug/L
Potassium mg/Kg
Selenium, SPLP ug/L
Selenium mg/Kg

AppB_~ - 010904.xls / metal_so

N F’Qge <



Analytical Data Summary

10/09/2001 1.~9 PM

StationlD F109SBO11 F109SB012 F109SB012 F109SB013 F109SB013
SampleiD| 1095801103 (2-3ft) 109SB01201 (0-1ft) 109SB01203 (2-3ft) 109CB01303 (2-3ft) 109SB01301 (0-1ft)
DateCollected| 06/05/2001 0:00 06/05/2001 0:00 06/05/2001 0:00 06/05/2001 0:00 06/05/2001 0:00
DateAnalyzed 06/20/2001 06/20/2001 06/20/2001 06/20/2001 06/20/2001
SDGNumber 43554 43554 43554 43554
Parameter Units
Aluminum, SPLP ug/L
Antimony, SPLP ug/L
Antimony mg/Kg
Arsenic,SPLP ug/L
Barium, SPLP ug/t
Barium mg/Kg
Beryllium, SPLP ug/L
Beryllium mg/Kg
Cadmium, SPLP ug/L
Cadmium mg/Kg
Calcium, SPLP ug/L
Calcium mg/Kg
Chromium, Total mg/Kg
Cobalt, SPLP ug/L
Cobalt mg/Kg
Copper, SPLP ug/L
Iron, SPLP ug/L
Iron mg/Kg
Lead, SPLP ug/L
Magnesium, SPLP ug/L
Magnesium mg/Kg
Manganese, SPLP  ug/L
Manganese mg/Kg
Mercury, SPLP ug/L
Mercury mg/Kg
Nickel, SPLP ug/L
Nickel mg/Kg
Potassium, SPLP ug/L
Potassium mg/Kg
Selenium, SPLP ug/L
Selenium mg/Kg

AppB_dst_010904.xIs / metal_so

Page 4



Analytical Data Summary

10/09/2001 1:49 PM

StationlD F109SB013 F108SB014 F1095B014 F109VA001 F109VA001
SamplelD| 109SB01303 (2-3ft) 109SB01401 (0-1ft) 109SB01403 (2-3ft) 109VAQ01 (0-1ft) 109VAQ01 (0-11t)
DateCollected| 06/05/200% 0:00 06/05/2001 0:00 06/05/2001 0:.00 06/05/2001 0:00 06/05/2001 0:00
DateAnalyzed 06/20/2001 06/20/2001 06/20/2001 06/18/2001 06/20/2001
SDGNumber 43554 43554 43554 43554 43554

Parameter Units

Aluminum, SPLP ug/L

Antimony, SPLP ug/L

Antimony mg/Kg 1.82 J
Arsenic,SPLP ug/t

Barium, SPLP ug/L

Barium mg/Kg 337 =
Beryllium, SPLP ug/L

Beryllium mg/Kg 05 =
Cadmium, SPLP ug/L

Cadmium my/Kg 093 =
Calcium, SPLP ug/L

Calcium mg/Kg 24800 =
Chromium, Total mg/Kg 472 =
Cobalt, SPLP ug/L

Cobalt mg/Kg 507 =
Copper, SPLP ug/L

fron, SPLP ug/L

Iron mg/Kg 15000 =
Lead, SPLP ug/L

Magnesium, SPLP ug/L

Magnesium mg/Kg 1040 =
Manganese, SPLP ug/L

Manganese mg/Kg 144
Mercury, SPLP ug/L

Mercury mg/Kg 0.014 U

Nickel, SPLP ug/L

Nickel mg/Kg 100 =
Potassium, SPLP ug/L

Potassium mg/Kg 514 J
Selenium, SPLP ug/L

Selenium mg/Kg 029 U

AppB_dst_010904.xls / metal_so

Pa
\ge 5



Analytical Data Summary

StationID F109VAQ02 F109VAQQ2
SamplelD 109VAD02 (ft) 109VAQ02 (ft)
DateCollected| 06/05/2001 0:00 06/05/2001 0:00
DateAnalyzed 06/18/2001 06/20/2001
SDGNumber 43554 43554

Parameter Units

Aluminum, SPLP ug/L

Antimony, SPLP ug/L

Antimony mg/Kg 316 J
Arsenic,SFLP ug/L

Barium, SPLP ug/L

Barium mag/Kg 588 =
Beryllium, SPLP ug/L

Beryllium mg/Kg 031 J
Cadmium, SPLP ug/L

Cadmium mg/Kg 1.72 =
Calcium, SPLP ug/L

Calcium mg/Kg 5770 =
Chromium, Total mg/Kg 113 =
Cobalt, SPLP ug/L

Cobalt mg/Kg 985 =
Copper, SPLP ug/L

tron, SPLP ug/L

Iron mg/Kg 105000 =
Lead, SPLP ug/L

Magnesium, SPLP ug/L

Magnesium mg/Kg 1160 =
Manganese, SPLP ug/L

Manganese mg/Kg 601 J
Mercury, SPLP ug/L

Mercury mg/Kg 0.007 U

Nickel, SPLP ug/L

Nicke! mg/Kg 8563 =
Potassium, SPLP ug/L

Potassium mg/Kg 754 J
Selenium, SPLP ug/L

Selenium mg/Kg 086 =

AppB_dst_010904.xlIs / metal_so

10/09/2001 1:49 PM
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Analytical Data Summary

10/09/2001 1:49 PM

StationiD F109SB001 F108SB001 F1095B001 F109SB001 F1095B004
SamplelD] 1098SB001S1 (0-1ft) 109SB001S2 {3-5ft) 109SB001T1 (0-1ft) 109SB00Q1T2 (3-5ft) 109SB004S1 (0-11t)
DateCollected] 10/15/1999 0:00 10/15/1999 0:00 10/15/1999 0:00 10/15/1999 0:00 10/14/1999 0:00
DateAnalyzed 10/25/1999 10/25/1999 10/22/1999 10/22/1999 10/20/1998
SDGNumber END23 EN023 EN023 ENO23 EN020
Parameter Units
Silver, SPLP ug/L 0.5 U 0.5 U 05 W
Silver mg/Kg
Sodium, SPLP ug/L 14000 = 1970 J 1200 J
Sodium mg/Kg
Thallium, SPLP ug/L 24 W 24 W 24 U
Thallium mg/Kg
Tin (Sn), SPLP ug/L 3.9 J 29 J 2.7 U
Vanadium, SPLP ug/L 702 = 289 J 122 J
Vanadium mg/Kg
Aluminum mg/Kg 14600 = 8300 =
Antimony mg/Kg 1.3 U 07 Wl
Arsenic mg/Kg 169 = 44 =
Barium mg/Kg 743 = 221 =
Beryllium mg/Kg 067 = 03 J
Cadmium mg/Kg 024 J 003 U
Calcium mg/Kg 16800 J 3980 J
Chromium, Total mg/Kg 26 J 155 J
Chromium, Total ug/L 506 = 125 = 82 J
Cobalt mg/Kg 169 = 28 J
Copper mg/Kg 48.7 J 48 J
lron mg/Kg 17700 J 9850 J
Lead mg/Kg 476 J 18.7 J
Magnesium mg/Kg 1970 J 1090 J
Manganese mg/Kg 282 J 82 J
Mercury mg/Kg 3.7 = 0.1 =
Nickel mg/Kg 113 J 5 J
Potassium mg/Kg 1110 J 732 J
Selenium mg/Kg 16 = 1.1 =
Silver mg/Kg 1 J 004 U
Sodium mg/Kg 265 J 154 J
Thallium mg/Kg 0.28 WJ 021 W

AppB_r~t 010904.xls / metal_so

Page 7



Analytical Data Summary 10/09/2001 1.~9 PM

StationID F109SB004 F1095B004 F109SB004 F109SB005 F109SB005
SamplelD| 109SB004S2 (3-5t) 109SB004T1 (0-1ft) 109SB004T2 (3-5ft) 109SB005S1 (0-1t) 109SB005S2 (3-5ft)
DateCollected| 10/14/1999 0:00 10/14/1999 0:00 10/14/1999 0:00 10/14/1999 0:00 10/14/1999 0:00
DateAnalyzed 10/25/1999 10/29/1999 10/29/1999 10/20/1999 10/20/1999
SDGNumber ENO20 ENO20 ENO20 EN020 EN020
Parameter Units
Silver, SPLP ug/L 05 W 05 W 05 W
Silver mg/Kg
Sodium, SPLP ug/L 854 U 2780 J 2680 J
Sodium mg/Kg ’
Thallium, SPLP ug/L 24 U 24 U 24 U
Thallium mg/Kg
Tin (Snj, SPLP ug/L 62 J 3 J 27 u
Vanadium, SPLP ug/L 6.5 J 97 J 12 J
Vanadium mg/Kg
Aluminum mg/Kg 2190 = 4130 =
Antimony mg/Kg 045 J 024 UJ
Arsenic mg/Kg 5 J 2.1 J
Barium mg/Kg g1 J 106 J
Beryllium mg/Kg 0.08 U 04 J
Cadmium mg/Kg 081 J 003 W
Calcium mg/Kg 334000 J 6270 J
Chromium, Total mg/Kg 83 J 109 J
Chromium, Total ug/L 1.3 J 172 J 26 J
Cobalt mg/Kg 55 = 23 J
Copper mg/Kg 26 = 36 =
Iron mg/Kg 4300 = 4270 =
Lead mg/Kg 18.1 = 49 =
Magnesium mg/Kg 3440 J 795 J
Manganese mg/Kg 318 = 3086 =
Mercury mg/Kg 004 U 018 =
Nickel mg/Kg 171 = 39 J
Potassium mg/Kg 1580 J 496 J
Selenium mg/Kg 015 U 075 J
Silver mg/Kg 004 U 005 U
Sodium mg/Kg 681 = 864 J
Thailium mg/Kg 2.1 R 024 R

AppB_dst_010904 xls / metal_so Page 8



Analytical Data Summary 10/09/2001 1:49 PM

StationlD F109SB005 F109SB005 F109SB010 F109SB010 F109SB011
SamplelD| 109SB005T1 (0-1ft) 109SB005T2 (3-5fty 109SB01001 (0-1ff} 109SB01002 (3-5ft) 109S5B01101 {(0-1ft)
DateCollected| 10/14/1999 0:00 10/14/1999 0:00 10/15/1999 0:00 10/15/1989 0:00 06/05/2001 0:00
DateAnalyzed 10/29/1989 10/29/1999 10/22/1999 10/22/1999 06/20/2001
SDGNumber EN020 ENO20 EN023 EN023 43554
Parameter Units
Silver, SPLP ug/L
Silver mg/Kg
Sodium, SPLP ug/L.
Sodium mg/Kg
Thallium, SPLP ug/L
Thallium mg/Kg
Tin (Sn), SPLP ug/L
Vanadium, SPLP ug/L
Vanadium mg/Kg
Aluminum mg/Kg 6810 = 7380 = 8340 = 7620 =
Antimony mg/Kg 39 J 04 J 1.2 J 1.3 uJ
Arsenic mg/Kg 141 33 J 76 = 119 =
Barium mg/Kg 378 = 259 = 232 = 25 J
Beryllium mg/Kg 032 J 037 J 028 J 058 J
Cadmium mg/Kg 1.2 = 003 UJ 003 U 004 U
Calcium mg/Kg 252000 J 4930 J 33500 J 7590 J
Chromium, Total mg/Kg 414 13 J 295 J 183 J
Chromium, Total ug/L
Cobalt mg/Kg 55 = 27 4 39 J 37 J
Copper mg/Kg 842 = 98 = 439 ) 82 J
Iron mg/Kg 10300 = 6760 = 14700 J 11600 J
Lead mg/Kg 793 = 291 = 412 J 67 J 137 J
Magnesium mg/Kg 2910 J 849 J 1240 J 1260 J
Manganese mg/Kg 331 = 46.7 = 134 J 183 J
Mercury mg/Kg 038 = 006 = 011 = 007 U
Nickel mg/Kg 239 = 51 = 2 89 J
Potassium mg/Kg 1450 J 561 J 720 J 783 J
Selenium mg/Kg 031 J 097 J 099 J 23 =
Sitver mg/Kg 005 U 006 U 005 U 007 U
Sodium mg/Kg 574 = 134 J 212 ) 13 J
Thallium mg/Kg 26 R 028 R 025 W 034 W

AppB_--* 010904.xIs / metal_so N Page 9



Analytical Diawa Summary 10/05/2001 .. 4 PM

StationiD F109SBO11 F109SB012 F10958012 F109SB013 F109SB013
SamplelD| 109SB01103 (2-3it) 109SB01201 (0-1ft) 109SB01203 (2-3ft) 109CB01303 (2-3ft) 109SB01301 (0-1ft)
DateCollected| 06/05/2001 0:00 06/05/2001 0:00 06/05/2001 0:00 06/05/2001 0:00 06/05/2001 0:00
DateAnalyzed 06/20/2001 06/20/2001 06/20/2001 06/20/2001 06/20/2001
SDGNumber 43554 43554 43554 43554 43554
Parameter Units
Silver, SPLP ug/L
Silver mg/Kg
Sodium, SPLP ug/L
Sodium mg/Kg
Thallium, SPLP ug/L
Thallium mg/Kg
Tin (Sn), SPLP ug/L
Vanadium, SPLP ug/L
Vanadium mg/Kg
Aluminum mg/Kg
Antimony mg/Kg
Arsenic mg/Kg
Barium mg/Kg
Beryllium mg/Kg
Cadmium mg/Kg
Calcium mg/Kg
Chromium, Total mg/Kg
Chromium, Total ug/L
Cobalt mg/Kg
Copper mg/Kg
Iron ma/Kg
Lead mg/Kg 42 72 241 J 236 J 211 )
Magnesium mg/Kg
Manganese mg/Kg
Mercury mg/Kg
Nickel mg/Kg
Potassium mg/Kg
Selenium myg/Kg
Silver mg/Kg
Sodium mg/Kg
Thallium mg/Kg

AppB_dst_010904.xls / metal_so Page 10



Analytical Data Summary 10/09/2001 1:49 PM

StationlD F109SB013 F109SB014 F1095B014 F109VAO001 F109VAQO1
SamplelD| 109SB01303 (2-3ft) 109SB01401 (0-1ft) 109SB01403 (2-3ft} 109VA001 (0-1ft) 109VAO001 (0-11t)

DateCollected| 06/05/2001 0:00 06/05/2001 0:00 06/05/2001 0:00 06/05/2001 0:00 06/05/2001 0:00
DateAnalyzed 06/20/2001 06/20/2001 06/20/2001 06/18/2001 06/20/2001
SDGNumber 43554 43554 43554 43554 43554

Parameter Units

Silver, SPLP ug/L

Silver mg/Kg 008 U

Sodium, SPLP ug/L

Sodium mg/Kg 122 J

Thallium, SPLP ug/L

Thallium mg/Kg 038 U

Tin (Sn), SPLP ug/L

Vanadium, SPLP ug/L

Vanadium mg/Kg 1.9 =

Aluminum mg/Kg 3620 =

Antimony mg/Kg

Arsenic mg/Kg 153 =

Barium mg/Kg

Beryllium mg/Kg

Cadmium mg/Kg

Calcium mg/Kg

Chromium, Total mg/Kg

Chromium, Total ug/L

Cobalt mg/Kg

Copper mg/Kg 598 =

lron mg/Kg

Lead mg/Kg 23 1.9 J 211 J 576 J

Magnesium mg/Kg

Manganese mg/Kg

Mercury mg/Kg

Nickel mg/Kg

Potassium mg/Kg

Selenium mg/Kg

Silver mg/Kg

Sodium mg/Kg

Thallium mg/Kg

AppB_ - * 010904.xls / metal_so N Nage 11



Analytical Data Summary

StationlD F109VA002 F109VAO00Q2
SamplelD 109VAO002 (ft) 109VA002 (ft)
DateCollected| 06/05/2001 0:00 06/05/2001 0:00
DateAnalyzed 06/18/2001 06/20/2001
SDGNumber 43554 43554
Parameter Units
Silver, SPLP ug/L
Silver mg/Kg 028
Sodium, SPLP ug/L
Sodium mg/Kg 919 J
Thallium, SPLP ug/L
Thallium mg/Kg 091 U
Tin (Sn), SPLP ug/L
Vanadium, SPLP ug/L
Vanadium mg/Kg 175 =
Aluminum mg/Kg 3730 =
Antimony mg/Kg
Arsenic mg/Kg 9.58 =
Barium mg/Kg
Beryllium mg/Kg
Cadmium mg/Kg
Calcium mg/Kg
Chromium, Total mg/Kg
Chromium, Total ug/L
Cobatt mg/Kg
Copper mg/Kg 209 =
fron mg/Kg
Lead mg/Kg 289 J
Magnesium mg/Kg
Manganese mg/Kg
Mercury mag/Kg
Nickel mg/Kg
Potassium mg/Kg
Selenium mg/Kg
Silver mg/Kg
Sodium mg/Kg
Thallium mg/Kg

AppB_dst_010904.xls / metal_so

10/09/2001 1:49 PM
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Analytical Data Summary 10/09/2001 1:49 PM

StationlD F109SB001 F109SB001 F1095B001 F109SB001 F109SB004
SamplelD| 109SB0C1S1 (0-1ft) 109SB001S2 (3-5ft) 109SBOQ1T1 (0-1ft) 109SB001T2 (3-5ft) 109SB004S1 (0-1ft)
DateCollected; 10/15/1999 0.00 10/15/1999 0:00 10/15/1999 0:00 10/15/1999 0:00 10/14/1999 0:00
DateAnalyzed 10/25/1999 10/25/1999 10/22/1999 10/22/1999 10/20/1999
SDGNumber ENO023 EN023 ENQ23 ENO23 ENO020
Parameter Units
Tin (Sn) mg/Kg 63 U 56 U
Vanadium mg/Kg 364 = 199 =
Zinc, SPLP ug/L 1920 = 285 = 134 J
Zinc mg/Kg 419 ) 207 4

AppB_ri=* 010904.xis / metal_so Page 13



Analytical Data Summary 10/09/2001 1.49 PM

StationID F109SB004 F109SB004 F109SB004 F109SB005 F109SB005S
SamplelD{ 109SB004S2 (3-5ft) 109SB004T1 (0-1ft) 109SB004T2 (3-5ft) 109SB005S1 (0-1ft) 109SB005S2 (3-5ft)
DateCollected| 10/14/1999 0:00 10/14/1999 0:00 10/14/1999 0:00 10/14/1999 0:00 10/14/1999 0:00
DateAnalyzed 10/25/1999 10/29/1999 10/29/1999 10/20/1989 10/20/1999
S$DGNumber ENO20 EN020 ENO20 ENO20 ENO020
Parameter Units
Tin (Sn) mg/Kg 62 J 29 J
Vanadium mg/Kg 84 = 108 =
Zinc, SPLP ug/L 319 J 138 3889 J
Zinc mg/Kg 564 J 154 J

AppB_dst_010904.xis / metal_so Page 14



Analytical Data Summary 10/09/2001 1:49 PM

StationID F109SB00S F1095B005 F109SB010 F109SB010 F109SB011
SamplelD| 109SB005T1 (0-1ft) 109SB005T2 (3-5ff) 109SB01001 (0-1ft) 109SB01002 (3-5ft) 108SB01101 (0-1ft)
DateCollected| 10/14/1999 0:00 10/14/1999 0:00 10/15/1999 0:00 10/15/1999 0:00 06/05/2001 0:00
DateAnalyzed 10/29/1999 10/29/1999 10/22/1999 10/22/1999 06/20/2001
SDGNumber EN020 ENO020 EN023 ENO023 43554
Parameter Units
Tin (Sn) mg/Kg 88 J 6.1 78 U 57 U
Vanadium mg/Kg 208 = 149 = 199 = 22 =
Zinc, SPLP ug/L
Zinc mg/Kg 326 J 353 J 838 J 274 J

AppB. - * 010904 .xIs / metal_so
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Analytical Data Summary 10/09/2001 1.3 PM

StationlD F109SB011 F109SB012 F109SB012 F109SB013 F109SB013
SamplelD| 1095B01103 (2-3ft) 109SB01201 (0-11t) 109SB01203 (2-3ft) 109CB01303 (2-3ft} 109SB01301 (0-1ft)

DateCollected| 06/05/2001 0:00 06/05/2001 0:00 06/05/2001 0:00 06/05/2001 0:00 06/05/2001 0:00
DateAnalyzed 06/20/2001 06/20/2001 06/20/2001 06/20/2001 06/20/2001
SDGNumber 43554 43554 43554 43554 43554

Parameter Units

Tin (Sn) mg/Kg

Vanadium mg/Kg

Zinc, SPLP ug/L

Zinc mg/Kg

AppB_dst_010904.xls / meta!_so
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StationiD
SamplelD
DateCollected

F109SB013

06/05/2001 0:00

Analytical Data Summary

F109SB014

06/05/2001 0:00

F108SB014

109SB01303 (2-3ft) 109SB0O1401 (0-1ft) 109SB01403 (2-3f)

06/05/2001 0:00

F109VA001
109VA001 (0-1f1)
06/05/2001 0:00

10/09/2001 1:49 PM

F108VAQQ1
109VAO001 (0-1ft)
D6/05/2001 0:00

DateAnalyzed 06/20/2001 06/20/2001 06/20/2001 06/18/2001 06/20/2001
SDGNumber 43554 43554 43554 43554 43554
Parameter Units
Tin (Sn) mg/Kg
Vanadium mg/Kg
Zinc, SPLP ug/L
Zinc mg/Kg 954 J
AppB. " 010904.xls / metal_so
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Analytical Data Summary

StationiD F109VAQ02 F109VADD2
SamplelD 109VADO2 (ft) 109VAQ02 (ft)
DateCollected| 06/05/2001 0:00 06/05/2001 0:00
DateAnalyzed 06/18/2001 06/20/2001
SDGNumber 43554 43554

Parameter Units

Tin {Sn) mg/Kg

Vanadium mg/Kg

Zinc, SPLP ug/L

Zinc mg/Kg 728 J

AppB_dst_010904.xIs / metal_so

10/09/2001 1:49 PM
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Analytical Data Summary 10/09/2001 1:49 PM

StationlD F109SB001 F109SB0OG1 F109SB001 F109S8001
SamplelD| 109SB001S1 (0-1ft) 109SB001S2 (3-5ft) 109SB001T1 (0-1ft) 109SB001T2 (3-5ft)
DateCollected| 10/15/1999 0:00 10/15/1999 0:00 10/15/1999 0:00 10/15/1999 0:00
DateAnalyzed 10/24/1999 10/24/1999 10/27/1999 10/27/1999
SDGNumber ENO23 EN023 ENO023 ENO023

Parameter Units

PCB-1016 (Arochlor 1016), SPLP  ug/L 1 U 1 u

PCB-1221 (Arochior 1221), SPLP ug/L 2 u 2 u

PCB-1232 (Arochior 1232), SPLP ug/L 1 U 1 U

PCB-1242 (Arochlor 1242), SPLP  ugl 1 U 1 U

PCB-1248 (Arochlor 1248), SPLP ug/L 1 u 1 u

PCB-1254 (Arochlor 1254), SPLP ug/L 1 u 1 u

PCB-1260 (Arochlor 1260), SPLP  ug/L 1 U 1 u

PCB-1016 (Arochlor 1016) ug/Kg 45 U 43 U
PCB-1221 (Arochlor 1221) ug/Kg 89 U 87 u
PCB-1232 (Arochior 1232) ug/Kg 45 u 43 u
PCB-1242 (Arochlor 1242) ug/Kg 45 U 43 U
PCB-1248 (Arochlor 1248) ug/Kg 45 U 43 U
PCB-1254 (Arochlor 1254) ug/Kg 45 U 43 U
PCB-1260 (Arochior 1260) ug/Kg 45 U 43 U

AppB_r-* 010904.xls / pcb_so \ Dige 1



Analytical Data Summary

10/09/2001 1.49 PM

StationID F1095B004 F1095B004 F109SB004 F109SB004
SamplelD| 1035B004S1 (0-1ft) 109SB004S2 (3-5ft) 109SB004T1 (0-1ft) 109SB004T2 (3-5it)
DateCollected| 10/14/1999 0:00 10/14/1999 0:00 10/14/1999 0:00 10/14/1999 0:00
DateAnalyzed 10/23/1999 10/28/1999 10/20/1999 10/20/1998
SDGNumber EN020 ENO020 ENO020 ENO20

Parameter Units

PCB-1016 (Arochlor 1016}, SPLP ug/L 1 U 1 u

PCB-1221 (Arochlor 1221), SPLP ug/L 2 U 2 U

PC8-1232 (Arochior 1232), SPLP  ug/L 1 U 1 U

PCB-1242 (Arochlor 1242), SPLP  ug/L 1 U 1 u

PCB-1248 (Arochlor 1248), SPLP  ug/L 1 v 1 U

PCB-1254 (Arochlor 1254), SPLP  ug/L 1 U 1 U

PCB-1260 {Arcchlor 1260), SPLP ug/L 1 U 1 u

PCB-1016 {Arochlor 1016) ug/Kg 35 u 42 u
PCB-1221 (Arochlor 1221) ug/Kg 70 u 85 U
PCB-1232 (Arochlor 1232) ug/Kg 35 U 42 U
PCB-1242 (Arochlor 1242) ug/Kg 35 U 42 U
PCB-1248 (Arochlor 1248) ug/Kg 35 U 42 U
PCB-1254 (Arochlor 1254) ug/Kg 35 U 42 U
PCB-1260 (Arochior 1260) ug/Kg 160 J 42 U

AppB_dst_010804.xIs / pchb_so

Page 2



Analytical Data Summary 10/09/2001 1:49 PM

StationID F109SB005 F109SB005 F109SB005 F109SB005
SampletD| 109SB005S1 (0-1ft) 109SB005S2 (3-5ft) 109SB005T1 (0-1ft) 109SB0O05T2 (3-5it)
DateCollected| 10/14/1999 0:00 10/14/1999 0:00 10/14/1999 0:00 10/14/1989 0:00
DateAnalyzed 10/23/1999 10/23/1999 10/20/1999 10/20/1999
SDGNumber END20 ENQ20 EN020 ENO020

Parameter Units

PCB-10186 (Arochlor 1016), SPLP ug/L 1 U 1 U

PCB-1221 (Arochlor 1221), SPLP ug/L 2 U 2 U

PCB-1232 (Arochlor 1232), SPLP ug/L 1 U 1 U

PCB-1242 (Arochlor 1242), SPLP ug/L 1 U 1 U

PCB-1248 (Arochlor 1248), SPLP ug/L 1 U 1 U

PCB-1254 (Arochlor 1254), SPLP ug/L 1 U 1 U

PCB-1260 (Arochlor 1260), SPLP ug/L 1 U 1 U

PCB-1016 (Arachlor 1016) ug/Kg 39 U 42 U
PCB-1221 (Arochlor 1221) ug/Kg 78 U 85 U
PCB-1232 (Arochlor 1232) ug/Kg 39 U 42 U
PCB-1242 (Arochlor 1242) ug/Kg 39 U 42 U
PCB-1248 (Arachlor 1248) ug/Kg 39 u 42 U
PCB-1254 (Arochlor 1254) ug/Kg 39 U 42 U
PCB-1260 (Arachlor 1260) ug/Kg 39 U 42 U

AppB_--t 010904.xls / pcb_so \ nQge 3



Analytical Data Summary

10/09/2001 1:49 PM

StationlD F109SB001 F109SB001 F109SB001
SamplelD| 109SB001S1 (0-1ft) 109SB001S2 (3-5ft) 109SB001T1 (0-1ft)
DateCollected| 10/15/1999 0:00 10/15/1899 0:00 10/15/1999 0:00
DateAnalyzed 10/24/1999 10/24/1999 10/27/1999
SDGNumber ENO023 ENO23 EN023

Parameter Units

Aldrin, SPLP ug/L 005 U 005 U

Dieldrin, SPLP ug/L 0.1 U 0.1 U

Endosulfan |, SPLP ug/L 005 U 005 U

Endosulfan I, SPLP ug/L 01 U 01 U

Endosulfan Sulfate, SPLP ug/L 0.1 U 0.1 )

Endrin aldehyde, SPLP ug/L 0.1 U 01 u

Endrin ketone, SPLP ug/L 0.1 u 0.1 u

Endrin, SPLP ug/L 0.1 U 0.1 U

Gamma BHC (lindane), SPLP ug/L 005 U 005 U

Gamma-chlordane, SPLP ug/L 005 U 005 U

Heptachlor, SPLP ug/L 005 U 005 U

Heptochlor epoxide, SPLP ug/L 005 U 005 U

Methoxychior, SPLP ug/L 05 U 05 U

p,p’-DDD, SPLP ug/L 0.1 U 0.1 u

p,p’-DDE, SPLP ug/L 0.1 U 0.1 u

p,p’-DDT, SPLP ug/L 0.1 U 0.1 U

Toxaphene, SPLP ug/L 5 u 5 U

Alpha BHC (alpha hexachlorocyclohexane), SPLP ug/t. 005 U 005 U

Alpha BHC (Alpha Hexachlorocyclohexane) ug/Kg 23 U
Gamma BHC (Lindane) Lug/Kg 23 U
Beta BHC (beta hexachlorocyciohexane), SPLP ug/L 005 U 005 U

Beta BHC (Beta Hexachlorocyciohexane) ug/Kg 23 U
Heptachior ug/Kg 23 U
Deita BHC (delta hexachiorocyclohexane), SPLP ug/L 005 U 005 U

Delta BHC (Delta Hexachlorocyclohexane) ug/Kg 2.3 U
Aldrin ug/Kg 23 U
Heptachlor Epoxide ug/Kg 2.3 U
Gamma-chlordane ug/Kg 23 U
Alpha-chlordane, SPLP ug/L 005 U 005 U

Alpha-chlordane Ug/Kg 23 U
Endosultan | ug/Kg 23 U

AppB_dst_010904 .xls / pest_so

Page 1



Analytical Data Summary

10/09/2001 1:48 PM

StationIlD F108SB001 F109SB004 F109SB004
SamplelD| 109SB001T2 (3-5ft) 109SB004S1 (0-1ff) 109SB004S2 (3-51t)
DateCollected| 10/15/1999 0:00 10/14/1999 0:00 10/14/1999 0:00
DateAnalyzed 10/27/1999 10/23/1999 10/28/1999
SDGNumber ENO23 ENQO20 ENOQ20

Parameter Units

Aldrin, SPLP ug/L 005 U 005 U
Dieldrin, SPLP ug/L 0.1 U 0.1 U
Endosulfan |, SPLP ug/L 005 U 005 U
Endosulfan Il, SPLP ug/L 0.1 U 0.1 U
Endosulfan Sulfate, SPLP ug/L 0.1 U 0.1 U
Endrin aldehyde, SPLP ug/L 0.1 U 0.1 U
Endrin ketene, SPLP ug/L 0.1 U 0.1 W]
Endrin, SPLP ug/L 0.1 U 01 U
Gamma BHC (lindane), SPLP ug/L 0.05 U 005 U
Gamma-chicrdane, SPLP ug/L 0.05 U 005 U
Heptachlor, SPLP ug/L 005 U 005 U
Heptochlor epoxide, SPLP ug/. 005 U 005 U
Methoxychlor, SPLP ug/L 0.5 U 05 U
p,p’-DDD, SPLP ug/L 0.1 U 0.1 u
p.p’-DDE, SPLP ug/L 0.1 U 0.1 U
p,p’-DDT, SPLP ug/L 0.1 U 0.1 u
Toxaphene, SPLP ug/L 5 U 5 U
Alpha BHC (alpha hexachlorocyclohexane), SPLP ug/L 005 U 005 U
Alpha BHC (Alpha Hexachlorocyclohexane) ug/Kg 22 U

Gamma BHC (Lindane) ug/Kg 22 U

Beta BHC (beta hexachlorocyclohexane}, SPLP ug/L 005 U 005 U
Beta BHC (Beta Hexachlorocyclohexane) ug/Kg 2.2 U

Heptachlor ug/Kg 22 U

Deita BHC (delta hexachlorocyclohexane), SFLP ug/L 005 U 005 U
Delta BHC (Delta Hexachlorocyclohexane) ug/Kg 22 U

Aldrin ug/Kg 22 U

Heptachlor Epoxide ug/Kg 22 U

Gamma-chlordane ug/Kg 22 U

Alpha-chlordane, SPLP ug/L 0.05 U 005 U
Alpha-chlordane ug/Kg 2.2 U

Endosulfan | ug/Kg 22 U

AppB_d~t 010904.xIs / pest_so
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Analytical Data Summary

10/09/2001 1:49 PM

StationlD F109SB004 F109SB004 F109SB005
SamplelD| 109SB004T1 (0-1ft) 109SB004T2 (3-5ft) 109SB0O05S1 (0-1ft)
DateCollected| 10/14/1999 0:00 10/14/1999 0:00 10/14/1999 0:00
DateAnalyzed 10/20/1999 10/20/1999 10/23/1999
SDGNumber EN020 EN020 ENO020

Parameter Units

Aldrin, SPLP ug/L 005 U
Dieldrin, SPLP ug/L 0.1 U
Endosulfan |, SPLP ug/L 005 U
Endosulfan I, SPLP ug/L 0.1 U
Endosuifan Sulfate, SPLP ug/L 0.1 u
Endrin aldehyde, SPLP ug/L 0.1 U
Endrin ketone, SPLP ug/L 0.1 u
Endrin, SPLP ug/L 0.1 U
Gamma BHC (lindane), SPLP ug/L 005 U
Gamma-chlordane, SPLP ug/L 0.056 U
Heptachlor, SPLP ug/L 005 U
Heptochlor epoxide, SPLP ug/L 005 U
Methoxychlor, SPLP ug/L 05 U
p.p’-DDD, SPLP ug/L 01 u
p,p’-DDE, SPLP ug/L 0.1 U
p,p’-DDT, SPLP ug/L 0.1 U
Toxaphene, SPLP ug/L 5 U
Alpha BHC (alpha hexachlorocyciohexane), SPLP ug/L 005 U
Alpha BHC (Alpha Hexachlorocyclohexane) ug/Kg 18 U 22 U

Gamma BHC (Lindane) ug/Kg 18 U 2.2 U

Beta BHC (beta hexachlorocyclohexane), SPLP ug/L 005 U
Beta BHC (Beta Hexachlorocyclohexane) ug/Kg 18 U 22 U

Heptachlor ug/Kg 1.8 U 22 U

Delta BHC {delta hexachlorocyclohexane), SPLP ug/L 005 U
Delta BHC (Delta Hexachlorocyclohexane) ug/Kg 1.8 U 22 U

Aldrin ug/Kg 18 U 22 U

Heptachlor Epoxide ug/Kg 1.8 U 2.2 U

Gamma-chlordane ug/Kg 1.8 U 22 U

Alpha-chlordane, SPLP ug/L 005 U
Alpha-chlordane ug/Kg 18 U 22 U

Endosulfan | ug/Kg 18 U 22 U

AppB_dst_010904.xls / pest_so
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Analytical Data Summary 10/09/2001 1:49 PM

StationIlD F109SB005 F109SB005 F109SB005
SamplelD| 109SB005S2 (3-5it) 109SB005T1 (0-1ft) 109SB005T2 (3-5it)
DateCollected| 10/14/1999 0:00 10/14/1999 0:00 10/14/1899 0:00
DateAnalyzed 10/23/19998 10/20/1999 10/20/1999
SDGNumber ENO20 ENQ20 ENO020

Parameter Units

Aldrin, SPLP ug/L 005 U

Dieldrin, SPLP ug/L 0.1 U

Endosulfan I, SPLP ug/L. 005 U

Endosulfan I, SPLP ug/L 0.1 U

Endosulfan Sultate, SPLP ug/L 0.1 U

Endrin aldehyde, SPLP ug/L. 0.1 U

Endrin ketone, SPLP ug/L 0.1 U

Endrin, SPLP ug/L 0.1 U

Gamma BHC (lindane), SPLP ug/L 005 U

Gamma-chterdane, SPLP ug/L 005 U

Heptachlor, SPLP ug/L 005 U

Heptochlor epoxide, SPLP ug/L 005 U

Methoxychlor, SPLP ug/L 0.5 u

p,p’-DDD, SPLP ug/L 0.1 U

p,p’-DDE, SPLP ug/L 0.1 U

p,p’-DDT, SPLP ug/L 0.1 U

Toxaphene, SPLP ug/L 5 u

Alpha BHC (alpha hexachiorocyclohexane), SPLP ug/L 005 U

Alpha BHC (Alpha Hexachlorocyclohexane) ug/Kg 2 U 2.2 U
Gamma BHC (Lindane) ug/Kg 2 U 2.2 u
Beta BHC (beta hexachlorocyclohexane), SPLP ug/L 0.05 U

Beta BHC (Beta Hexachiorocyclohexane) ug/Kg 2 U 22 U
Heptachior ug/Kg 2 U 22 U
Delta BHC (delta hexachlorocyclohexane), SPLP ug/L 005 U

Delta BHC (Delta Hexachlorocyclohexane) ug/Kg 2 U 2.2 U
Aldrin ug/Kg 2 U 22 U
Heptachlor Epoxide ug/Kg 2 U 22 U
Gamma-chlordane ug/Kg 52 J 22 U
Alpha-chlordane, SPLP ug/L 005 U

Alpha-chlordane ug/Kg 2 U 22 U
Endosulfan | ug/Kg 2 U 22 U

AppB_r~t 010904.xls / pest_so N P§ge 4



Analytical Daia Summary

10/09/2001 1.+d PM

StationtD F109SB001 F109SB001 F109SB001
SamplelD| 109SB001S1 (0-1ft) 109SB001S2 (3-5ft) 109SB001T1 (0-1ft)
DateCollected| 10/15/1999 0:00 10/15/1999 0:00 10/15/1999 0:00
DateAnalyzed 10/24/1998 10/24/1999 10/27/1999
SDGNumber ENO23 EN023 EN023
Parameter Units
p.p'-DDE ug/Kg 45 U
Dieldrin ug/Kg 45 U
Endrin ug/Kg 45 U
p,p’-DDD ug/Kg 45 U
Endosuifan Il ug/Kg 4.5 u
p,p’-DDT ug/Kg 4.5 U
Endrin Aldehyde ug/Kg 4.5 u
Endosulfan Sulfate ug/Kg 45 U
Methoxychior ug/Kg 23 U
Endrin Ketone ug/Kg 45 U
Toxaphene ug/Kg 230 U

AppB_dst_D10904 xIs / pest_so

Page 5



Analytical Data Summary

StationlD F109SB001 F103SB004 F1095SB004
SamplelD| 109SB001T2 (3-5ft) 109SB004S1 (0-1ft} 109SB004S52 (3-5ft)
DateCollected| 10/15/1999 0:00 10/14/1999 0:00 10/14/1999 0:00
DateAnalyzed 10/27/1999 10/23/1999 10/28/1999
SDGNumber EN023 ENO20 ENO020
Parameter Units
p.p’-DDE ug/Kg 4.3 U
Dieldrin ug/Kg 43 U
Endrin ug/Kg 4.3 U
p,p’-DDD ug/Kg 43 U
Endosulfan 1) ug/Kg 43 U
p,p’-DDT ug/Kg 43 U
Endrin Aldehyde ug/Kg 43 U
Endosulfan Sulfate ug/Kg 43 U
Methoxychlor ug/Kg 22 u
Endrin Ketcne ug/Kg 43 U
Toxaphene ug/Kg 220 U

AppB_r~* 010904.xIs / pest_so

10/09/2001 1:49 PM
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Analytical Data Summary

StationlD
SamplelD

DateCollected

10/09/2001 1:39 PM

F109SB004 F109SB004 F1095B00S
109SB004T1 (0-1ft) 109SB004T2 (3-5ft) 109SB005S1 (0-1ft)
10/14/1999 0:00 10/14/1989 0:00 10/14/1999 0:00

DateAnalyzed 10/20/1999 10/20/1999 10/23/1999
SDGNumber ENO20 ENO20 ENO20

Parameter Units

p,p’-DDE ug/Kg 35 U 42 U
Dieldrin ug/Kg as U 42 U
Endrin ug/Kg 35 U 42 U
p,p’-DDD ug/Kg 3.5 u 4.2 U
Endosulfan Il ug/Kg 35 U 42 U
p,p’-BDT ug/Kg 3.5 U 4.2 U
Endrin Aldehyde ug/Kg 35 U 42 U
Endosulfan Sulfate ug/Kg 35 U 42 U
Methoxychlor ug/Kg 18 ) 22 U
Endrin Ketone ug/Kg 35 U 42 U
Toxaphene ug/Kg 180 U 220 U

AppB_dst_010904.xls / pest_so

Page 7



Analytical Data Summary

10/09/2001 1:48 PM

StationlD F108SB005 F109SB005 F109SB005
SamplelD| 109SB005S2 (3-5t) 109SB0O05T1 (0-1ft) 109SBO0ST2 (3-5ft)
DateCollected| 10/14/1999 0:00 10/14/1999 0:00 10/14/1999 0:00
DateAnalyzed 10/23/1999 10/20/1999 10/20/1999
SDGNumber EN020 EN020 EN020
Parameter Units
p.p’-DDE ug/Kg 110 J 6.2 =
Dieldrin ug/Kg 39 U 42 U
Endrin ug/Kg 38 U 42 U
p,p’-DDD ug/Kg 17 J 42 U
Endosulfan II ug/Kg 39 U 42 U
p,p’-DDT ug/Kg 35 J 8.1 =
Endrin Aldehyde ug/Kg 39 U 42 U
Endosulfan Sulfate ug/Kg 38 U 42 U
Methoxychlor ug/Kg 20 J 22 U
Endrin Ketone ug/Kg 68 J 42 U
Toxaphene ug/Kg 200 U 220 U

AppB_r'~* 010904.xls / pest_so
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Analytical Data Summary

10/09/2001 1.50 PM

StationlD F109SB001 F108SB001 F1095B001 F109SB001
SamplelD| 109SB001S1 (0-1ft) 109SB001S2 (3-5f) 109SB001T1 (0-1ft) 109SB001T2 (3-5ft)
DateCollected| 10/15/1999 0:00 10/15/1999 0:00 10/15/1999 0:00 10/15/1999 0:00
DateAnalyzed 10/27/1999 10/27/1999 10/28/1999 10/28/1599
SDGNumber ENO23 ENO23 ENO023 ENO23

Parameter Units

1,2,4-Trichlorobenzene, SPLP ug/L 5 U 5 U

1,2-Dichiorobenzene, SPLP ug/L 5 U 5 U

1,3-Dichlorobenzene, SPLP ug/L 5 U 5 U

1,4-Dichiorobenzene, SPLP ug/L 5 U 5 U

2,2’-Oxybis(1-Chloro)propane, SPLP ug/L 5 U 5 U

2,2’-Oxybis(1-chloro)propane ug/Kg 450 U 440 U
2,4,5-Trichlorophenol, SPLP ug/L 5 U 5 U

2,4,6-Trichlorophenol, SPLP ug/L 5 U 5 U

2,4-Dichlorophenol, SPLP ug/L 5 U 5 U

2,4-Dimethylphenol, SPLP ug/L 5 U 5 U

2,4-Dinitrophenol, SPLP ug/L 10 u 10 U

2,4-Dinitrotoluene, SPLP ug/L 5 U 5 U

2,6-Dinitrotoluene, SPLP ug/L 5 U 5 u

2-Chloronaphthalene, SPLP ug/L 5 U 5 U

2-Chlorophenol, SPLP ug/L 5 U 5 U

2-Methylnaphthalene, SPLP ug/L 5 u 5 u

2-Methylnaphthalene ug/Kg 450 U 440 U
2-Methylphenol (0-Cresol), SPLP ug/L 5 U 5 U

2-Methylphenol (o-Cresol) ug/Kg 450 U 440 U
2-Nitroaniline, SPLP ug/L 5 U 5 U

2-Nitrophenrol, SPLP ug/L 5 U 5 U

3,3'-Dichlorobenzidine, SPLP ug/L 10 U 10 U

3-Nitroaniline, SPLP ug/L 5 U 5 U

4,6-Dinitro-2-methylphenol, SPLP ug/L 10 U 10 U

4-Bromophenyl Phenyl Ether, SPLP ug/L 5 U 5 U

4-Chloro-3-methylphenol, SPLP ug/L 5 U 5 U

4-Chloroaniline, SPLP ug/L 5 U 5 U

4-Chlorophenyl phenyl ether, SPLP ug/L 5 U 5 U

4-Nitroaniline, SPLP ug/L 5 U 5 )

4-Nitrophenol, SPLP ug/L 10 U 10 U

Benzoic acid, SPLP ug/L 1 J 25 U

AppB_dst_010904.xls / svoa_so
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Analytical Data Summary

10/09/2001 1:50 PM

StationiD F109SB004 F1095B004 F109SB004 F1095B004
SamplelD| 109SB004S1 (0-1ft) 109SB004S2 (3-5ft) 109SB004T1 (0-1ft) 1095SB004T2 (3-5it)
DateCollected| 10/14/1999 0:00 10/14/1999 0:00 10/14/1999 0:00 10/14/1999 0:00
DateAnalyzed 10/26/1999 10/26/1999 10/22/1999 10/22/1999
SDGNumber ENO20 ENO020 ENQ20 ENOD20
Parameter Units
1,2,4-Trichlorobenzene, SPLP ug/L 5 ) 5 )
1,2-Dichlorobenzene, SPLP ug/L 5 v 5 U
1,3-Dichlorobenzene, SPLP ug/L 5 U 5 U
1,4-Dichlorobenzene, SPLP ug/L 5 ) 5 U
2,2'-Oxybis(1-Chloro)propane, SPLP ug/L 5 U 5 U
2,2°-Oxybis(1-chloro)propane ug/Kg s v 420 U
2,4,5-Trichlorophenol, SPLP ug/L 5 U 5 U
2,4,6-Trichlorophenol, SPLP ug/L 5 U 5 U
2,4-Dichlorophenol, SPLP ug/L 5 U 5 u
2.4-Dimethylphenol, SPLP ug/L. 5 U 5 U
2,4-Dinitrophenol, SPLP ug/L 10 U 10 U
2,4-Dinitrotoluene, SPLP ug/L 5 U 5 U
2,6-Dinitrotoluene, SPLP ug/L 5 U 5 U
2-Chloronaphthalene, SPLP ug/L 5 U 5 U
2-Chlorophenol, SPLP ug/L 5 U 5 U
2-Methylnaphthalene, SPLP ug/L 5 ) 5 ]
2-Methylnaphthalene ug/Kg 350 U 420 U
2-Methylphenol (o-Cresol), SPLP ug/L 5 U 5 U
2-Methylphenol (o-Cresol) ug/Kg 3850 U 420 U
2-Nitroaniline, SPLP ug/L 5 U 5 U
2-Nitrophenol, SPLP ug/L 5 U 5 U
3,3 -Dichlorobenzidine, SPLP ug/L 10 U 10 U
3-Nitroanitine, SPLP ug/L 5 U 5 U
4,6-Dinitro-2-methylphenol, SPLP ug/L 10 U 10 U
4-Bromophenyi Pheny! Ether, SPLP ug/t 5 U 5 U
4-Chloro-3-methylphenol, SPLP ug/L 5 U 5 U
4-Chloroaniline, SPLP ug/L 5 v 5 U
4-Chlorophenyl phenyl ether, SPLP ug/t 5 U 5 u
4-Nitroaniline, SPLP ug/L 5 U 5 U
4-Nitrophenol, SPLP ug/L 10 U 10 U
Benzoic acid, SPLP ug/L 2 J 25 U
AppB_-' * 010904 .xls / svoa_so \ Cage 2



Analytical Data Summary 10/09/2001 1.00 PM

StationID F109SB005 F1095B005 F109SB005 F109SB005
SamplelD| 109SB005S1 (0-1ft) 109SB005S2 (3-5ft) 109SB0O0ST1 (0-1ft) 109SB005T2 (3-5ft)
DateCollected| 10/14/1999 0:00 10/14/199¢ 0:00 10/14/1999 0:00 10/14/1999 0:00
DateAnalyzed 10/26/1999 10/22/1999 10/22/1999 10/22/1999
SDGNumber ENO020 ENO020 ENO20 ENO20

Parameter Units

1,2.4-Trichlorobenzene, SPLP ug/L 5 U 5 U

1,2-Dichlorobenzene, SPLP ug/L 5 U 5 U

1,3-Dichlorobenzene, SPLP ug/L 5 u 5 u

1,4-Dichlorobenzene, SPLP ug/L 5 U 5 U

2,2'-Oxybis(1-Chloro)propane, SPLP ug/L 5 U 5 u

2,2'-Oxybis(1-chloro)propane ug/Kg 380 U 430 U
2,4,5-Trichlorophenol, SPLP ug/L 5 U 5 U

2,4,6-Trichlorophenol, SPLP ug/L 6] u 5 u

2,4-Dichiorophenal, SPLP ug/L 5 U 5 U

2,4-Dimethylphenol, SPLP ug/L 5 U 5 U

2,4-Dinitrophenol, SPLP ug/L 10 u 10 U

2,4-Dinitrotoluene, SPLP ug/L 5 U 5 U

2,6-Dinitrotoluene, SPLP ug/L 5 u 5 U

2-Chloronaphthalene, SPLP ug/L 5 u 5 u

2-Chlorophenol, SPLP ug/L 5 U 5 U

2-Methylnaphthalene, SPLP ug/t 5 U 5 U

2-Methyinaphthaiene ug/Kg 390 U 430 U
2-Methylpheno! {0-Cresol), SPLP ug/L 5 U 5 U

2-Methylphenol (o-Cresol) ug/Kg 30 U 430 U
2-Nitroaniline, SPLP ug/L 5 u 5 U

2-Nitrophenol, SPLP ug/L 5 u 5 U

3,3"-Dichlorobenzidine, SPLP ug/L 10 u 10 u

3-Nitroanifine, SPLP ug/L 5 U 5 U

4,6-Dinitrg-2-methylphenol, SPLP ugiL 10 U 10 U

4-Bromophenyl Phenyl Ether, SPLP ug/L 5 u 5 u

4-Chloro-3-methylphenoil, SPLP ug/L 5 U 5 U

4-Chloroaniline, SPLP ug/L 5 U 5 U

4-Chlorophenyl phenyl ether, SPLP ug/t 5 U 5 U

4-Nitroaniline, SPLP ug/L 5 U 5 U

4-Nitrophenol, SPLP ug/L 10 U 10 U

Benzoic acid, SPLP ug/iL 25 U 25 U

AppB_dst_010904.xls / svoa_so Page 3



Analytical Data Summary

10/09/2001 1:50 PM

StationiD F109SB001 F109SB0O01 F109SB001 F1095B001
SamplelD| 109SB001S1 (0-1ft) 109SB001S2 (3-5ft) 109SB001T1 (0-1ft) 109SB001T2 (3-5ft)
DateCollected| 10/15/1999 0:00 10/15/1999 0:00 10/15/1999 0:00 10/15/1999 0:00
DateAnalyzed 10/27/1999 10/27/1999 10/28/1999 10/28/1999
SDGNumber ENO023 EN023 ENO23 EN023

Parameter Units

Benzyl alcohol, SPLP ug/L 5 U 5 U

Benzyl butyl phthalate, SPLP ug/L 5 u 5 U

bis(2-Chloroethoxy) methane, SPLP ug/L 5 U 5 U

bis(2-Ethylhexyl) phthalate, SPLP ug/L 5 U 5 U

Di-n-butyl phthalate, SPLP ug/L 5 u 5 U

Di-n-octylphthalate, SPLP ug/L 5 U 5 U

Dibenzofuran, SPLP ug/l 5 U 5 U

Diethyl phthalate, SPLP ug/L 5 U 5 U

Dimethyl phthalate, SPLP ug/L 5 U 5 U

Hexachlorobenzene, SPLP ug/L 5 U 5 U

Hexachlorobutadiene, SPLP ug/L 5 U 5 U

Hexachlorocyclopentadiene, SPLP ug/L 5 U 5 U

Hexachloroethane, SPLP ug/L 5 u 5 U

Isophorone, SPLP ug/L 5 U 5 U

N-Nitrosodi-n-propylamine, SPLP ug/L 5 U 5 U

N-Nitrosodiphenylamine, SPLP ug/L 5 U 5 U

Nitrobenzene, SPLP ug/L 5 U 5 U

Pentachlorophencl, SPLP ug/L 10 U 10 U

Phenol, SPLP ug/L 5 U 5 U

Phenol ug/Kg 450 U 440 U
Acenaphthylene, SPLP ug/L 5 U 5 U

Acenaphthylene ug/Kg 450 U 440 U
bis{2-Chloroethyl) ether (2-Chioroethyl ether), S ug/L 5 u 5 U

bis(2-Chloroethyl) ether (2-Chloroethyl Ether) ug/Kg 450 U 440 U
2-Chlorophenol ug/Kg 450 U 440 U
Acenaphthene, SPLP ug/L 5 u 5 u

Acenaphthene ug/Kg 450 U 440 U
1,3-Dichiorobenzene ug/Kg 450 U 440 U
Fluorene, SPLP ug/L 5 u 5 U

Fluorene ug/Kg 450 U 440 U
1,4-Dichlorobenzene ug/Kg 450 U 440 U

AppB_~ * 010904.xls / svoa_so
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Analytical Dawa Summary

10/09/2001 ..u PM

StationiD F109SB004 F109SB004 F109SB004 F109SB004
SamplelD| 109SB004S1 (0-1ft) 109SB004S2 (3-5ft) 109SB004T1 (0-1ft) 109SB004T2 (3-5ft)
DateCollected| 10/14/1999 0:00 10/14/1999 0:00 10/14/1999 0:00 10/14/1999 0:00
DateAnalyzed 10/26/1999 10/26/1999 10/22/1999 10/22/1999
SDGNumber ENO020 ENO20 ENOQ20 EN020

Parameter Units

Benzyl alcohol, SPLP ug/L 5 u 5 U

Benzy! butyl phthalate, SPLP ug/L 5 U 5 U

bis(2-Chloreethoxy) methane, SPLP ug/L 5 U 5 U

bis(2-Ethylhexy!) phthalate, SPLP ug/L 5 ] 5 U

Di-n-butyl phthaiate, SPLP ug/L 5 U 5 U

Di-n-octylphthalate, SPLP ug/L 5 U 5 U

Dibenzotfuran, SPLP ug/L 5 U 5 U

Diethyl phthalate, SPLP ug/L 5 U 5 U

Dimethyl phthalate, SPLP ug/L 5 U 5 U

Hexachlorobenzene, SPLP ug/L 5 U 5 U

Hexachlorobutadiene, SPLP ug/L 5 U 5 U

Hexachlorocyclopentadiene, SPLP ug/L 5 u 5 U

Hexachlorcethane, SPLP ug/L 5 U 5 v

Isophorone, SPLP ug/L 5 U 5 U

N-Nitrosodi-n-propylamine, SPLP ug/L 5 U 5 U

N-Nitrosodiphenylamine, SPLP ug/L 5 U 5 u

Nitrobenzene, SPLP ug/L 5 U 5 U

Pentachlorophenol, SPLP ug/L 10 U 10 U

Phenol, SPLP ug/L 5 U 5 U

Phenol ug/Kg 3%0 U 420 U
Acenaphthylene, SPLP ug/L. 5 U 5 U

Acenaphthylene ug/Kg B0 U 420 U
bis(2-Chloroethyl} ether (2-Chloroethyl ether), S ug/L 5 ] 5 U

bis(2-Chloroethyl) ether (2-Chloroethyl Ether) ug/Kg 350 U 420 U
2-Chlorophenol ug/Kg 350 U 420 U
Acenaphthene, SPLP ug/L 5 U 5 U

Acenaphthene ug/Kg 350 U 420 U
1,3-Dichlorobenzene ug/Kg 350 U 420 U
Fluorene, SPLP ug/L 5 U 5 U

Fluorene ug/Kg 350 U 420 U
1,4-Dichlorobenzene ug/Kg 350 U 420 U

AppB_dst_010904.xls / svoa_so
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Analytical Data Sumrhary

10/09/2001 1:50 PM

StationlD F109SB005 F109SB005 F109SB005 F109SB005
SamplelD| 109SB005S1 (0-1f) 109SB005S2 (3-5ft) 109SB005T1 (0-1ft) 109SB005T2 (3-5it)
DateCollected| 10/14/1999 0:00 10/14/1999 0:00 10/14/1999 0:00 10/14/1999 0:00
DateAnalyzed 10/26/1999 10/22/1999 10/22/1999 10/22/1999
SDGNumber ENO20 ENO20 ENO020 ENO20

Parameter Units

8enzyl alcohol, SPLP ug/L 5 U 5 U

Benzyl butyl phthalate, SPLP ug/L 5 U 5 U

bis(2-Chloroethoxy) methane, SPLP ug/L 5 U 5 u

bis(2-Ethylhexyl) phthalate, SPLP ug/L 6 U 5 U

Di-n-buty! phthalate, SPLP ug/L 5 U 5 U

Di-n-octylphthalate, SPL.P ug/L 5 U 5 U

Dibenzofuran, SPLP ug/L 5 U 5 U

Diethy! phthalate, SPLP ug/L 5 U 5 U

Dimethyl phthalate, SPLP ug/L 5 U 5 U

Hexachlorobenzene, SPLP ug/L 5 U 5 U

Hexachlorobutadiene, SPLP ug/L 5 U 5 u

Hexachlorocyclopentadiene, SPLP ug/L 5 U 5 U

Hexachloroethane, SPLP ug/L 5 U 5 U

Isophorone, SPLP ug/L 5 U 5 U

N-Nitrosodi-n-propylamine, SPLP ug/L 5 U 5 U

N-Nitrosodiphenylamine, SPLP ug/L 5 U 5 u

Nitrobenzene, SPLP ug/L 5 u 5 u

Pentachlorophenol, SPLP ug/L 10 U 10 v

Phenol, SPLP ug/L 5 U 5 u

Phenol ug/Kg 390 U 430 U
Acenaphthylene, SPLP ug/L 5 U 5 U

Acenaphthylene ug/Kg 390 U 430 U
bis(2-Chloroethyl) ether (2-Chloroethyl ather), S ug/L ] U 5 u

bis(2-Chloroethy!) ether (2-Chloroethyl Ether) ug/Kg 390 U 430 U
2-Chlorophenol ug/Kg 390 U 430 U
Acenaphthene, SPLP ug/L 5 U 5 U

Acenaphthene ug/Kg 390 U 430 U
1,3-Dichlorobenzene ug/Kg 390 U 430 U
Fluorene, SPLP ug/L 5 U 5 u

Fluorene ug/Kg 390 U 430 U
1,4-Dichlorobenzene ug/Kg 390 U 430 U

AppB_~" * 010904 .xls / svoa_so
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Analytical Data Summary

10/09/2001 1.0 PM

StationID F109SB001 F109SB001 F1095B001 F109SB001
SamplelD| 109SB001S1 (0-1ft) 109SB001S2 (3-5ft) 109SB001T1 (0-1ft) 109SB0O01T2 (3-5ft)
DateCollected| 10/15/1999 0:00 10/15/1999 0:00 10/15/1999 0:00 10/15/1999 0:00
DateAnalyzed 10/27/1999 10/27/1999 10/28/1999 10/28/1999
SDGNumber EN023 ENO023 ENO023 ENQ23

Parameter Units

Phenanthrene, SPLP ug/L 5 U 5 U

Phenanthrene ug/Kg 450 U 440 U
Anthracene, SPLP ug/L 5 U 5 U

Anthracene ug/Kg 450 U 440 U
Benzyl alcohol ug/Kg 450 U 440 U
Flouranthene ug/Kg 120 J 440 U
Fluoranthene, SPLP ug/L 5 U 5 U

1,2-Dichlorobenzene ug/Kg 450 U 440 U
Pyrene, SPLP ug/L 5 U 5 Y]

Pyrens ug/Kg 100 J 440 U
Benzo{a)anthracene, SPLP ug/lL 5 u 5 U

Benzo(a)Anthracene ug/Kg 450 U 440 U
Chrysene, SPLP ug/iL 5 U 5 U

Chrysene ug/Kg 450 U 440 U
Benzo(b)fluoranthene, SPLP ug/L 5 u 5 U

Benzo(b)Fluoranthene ug/Kg 450 U 440 U
N-Nitrosodi-n-propylamine ug/Kg 450 U 440 U
4-Methylphenot (p-Cresol), SPLP ug/L 5 U 5 u

4-Methylphenol (p-Cresol) ug/Kg 450 U 440 U
Benzo(k)fluoranthene, SPLP ug/L 5 U 5 U

Benzo(k)Fluoranthene ug/Kg 450 U 440 U
Benzo(a)pyrene, SPLP ug/L 5 U 5 U

Benzo(a)Pyrene ug/Kg 450 U 40 U
Hexachloroethane ug/Kg 450 U 440 U
Indeno(1,2,3-¢,d)pyrene, SPLP ug/L 5 U 5 U

Indeno(1,2,3-c,d)pyrene ug/Kg 45 U 440 U
Nitrobenzene ug/Kg 450 U 440 U
Dibenz(a,h)anthracene, SPLP ug/L 5 q 5 u

Dibenz(a,h)anthracene ug/Kg 450 U 440 U
Isophorone ug/Kg 450 U 440 U
2-Nitrophenol ug/Kg 450 U 440 U

AppB_dst_010904.xls / svoa_so
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Analytical Data Summary

10/09/2001 1:50 PM

StationID F1095B004 F109SB004 F109SB004 F109SB004
SamplelD| 109SB004S1 (0-1ft) 109SB004S2 (3-5ft) 109SB004T1 (0-1ft) 109SB004T2 (3-5t)
DateCollected| 10/14/1999 0:00 10/14/1999 0:00 10/14/1999 0:00 10/14/1999 0:00
DateAnalyzed 10/26/1999 10/26/1999 10/22/1999 10/22/1999
SDGNumber EN020 ENO020 ENO20 ENO020

Parameter Units

Phenanthrene, SPLP ug/L 5 u 5 u

Phenanthrene ug/Kg 350 U 420 U
Anthracene, SPLP ug/L 5 u 5 u

Anthracene ug/Kg 3% U 420 U
Benzyl alcohol ug/Kg 350 U 420 U
Flouranthene ug/Kg 350 U 420 U
Fluoranthene, SPLP ug/L 5 U 5 U

1,2-Dichiorobenzene ug/Kg 350 U 420 U
Pyrene, SPLP ug/L. 5 U 5 U

Pyrene ug/Kg 350 U 420 U
Benzo(a)anthracene, SPLP ug/L 5 U 5 U

Benzo(a)Anthracene ug/Kg B0 U 420 U
Chrysene, SPLP ug/L 5 U 5 U

Chrysene ug/Kg 350 U 420 U
Benzo(bjfiuoranthene, SPLP ug/L 5 U 5 U

Benzo(b)Fluoranthene ug/Kg 350 U 420 U
N-Nitrosodi-n-propylamine ug/Kg 350 U 420 U
4-Methylphenal (p-Cresol), SPLP ug/L 5 u 5 u

4-Methylphenol (p-Cresol) ug/Kg 30 U 420 U
Benzo(k)fluoranthene, SPLP ug/L 5 U 5 U

Benzo(k)Fluoranthene ug/Kg 350 U 420 U
Benzo(a)pyrene, SPLP ug/L 5 U 5 U

Benzo(a)Pyrene ug/Kg 30 U 420 U
Hexachloroethane ug/Kg 350 U 420 U
Indeno(1,2,3-c,d)pyrene, SPLP ug/L 5 U 5 U

Indeno(1,2,3-c,d)pyrene ug/Kg 350 U 420 U
Nitrobenzene ug/Kg 35 U 420 U
Dibenz(a,h)anthracene, SPLP ug/L 5 U 5 U

Dibenz(a,h}anthracene ug/Kg 350 U 420 U
Isophorone ug/Kg 350 U 420 U
2-Nitrophenol ug/Kg 350 U 420 U

AppB_ri~t 010904.xis / svoa_so
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Analytical Data Summary

10/09/2001 1.00 PM

StationlD F109SB005 F109SB005 F109SB00S F109SB005
SamplelD| 109SB005S1 (0-1ft) 109SB005S2 (3-5ft) 109SB005T1 (0-1ft) 109SBOOST2 (3-5ft)
DateCollected| 10/14/1999 0:00 10/14/1999 0:00 10/14/1999 0:00 10/14/1998 0:00
DateAnalyzed 10/26/1999 10/22/1999 10/22/1999 10/22/1999
SDGNumber EN020 EN020 ENO20 ENO020

Parameter Units

Phenanthrene, SPLP ug/L 5 U 5 U

Phenanthrene ug/Kg 88 430 U
Anthracene, SPLP ug/L 5 U 5 U

Anthracene ug/Kg 120 J 430 U
Benzyl alcohol ug/Kg 300 U 430 U
Flouranthene ug/Kg 180 J 430 U
Fluoranthene, SPLP ug/L 5 4] 5 U

1,2-Dichlorobenzene ug/Kg 3% U 430 U
Pyrene, SPLP ug/L 5 U 5 u

Pyrene ug/Kg 240 J 430 U
Benzo(a)anthracene, SPLP ug/L 5 U 5 U

Benzo(a)Anthracene ug/Kg 140 J 430 U
Chrysene, SPLP ug/L 5 U 5 U

Chrysene ug/Kg 270 J 430 U
Benzo(b)fluoranthene, SPLP ug/L 5 U 5 U

Benzo(b)Fluoranthene ug/Kg 480 = 430 U
N-Nitrosodi-n-propylamine ug/Kg 380 U 430 U
4-Methylphenol (p-Cresol), SPLP ug/L 5 U 5 U

4-Methylphenol (p-Cresol) Lug/Kg 390 U 430 U
Benzo(k)fluoranthene, SPLP ug/L 5 U 5 U

Benzo(k)Fluoranthene ug/Kg 250 J 430 U
Benzo(a)pyrene, SPLP ug/L 5 U 5 U

Benzo{a)Pyrene ug/Kg 240 J 430 U
Hexachloroethane ug/Kg 390 U 430 U
Indeno(1,2,3-c,d)pyrene, SPLP ug/L 5 U 5 U

Indeno(1,2,3-c,d)pyrene ug/Kg 190 J 430 U
Nitrobenzene ug/Kg 390 U 430 U
Dibenz(a,h)anthracene, SPLP ug/L 5 U 5 U

Dibenz(a,h)anthracene ug/Kg 390 U 430 U
isophorone ug/Kg 380 U 430 U
2-Nitrophenol ug/Kg 330 U 430 U

AppB_dst_010904 xls / svoa_so
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Analytical Data Summary 10/09/2001 1:50 PM

StationlD F109SB001 F109SB001 F109SB001 F109SB001
SamplelD| 1095B001S1 (0-1ft) 109SB001S2 (3-5ft) 109SBO01T1 (0-1ft) 109SB001T2 (3-5ft)
DateCollected| 10/15/1999 0:00 10/15/1999 0:00 10/15/1999 0:00 10/15/1999 0:00
DateAnalyzed 10/27/1999 10/27/1999 10/28/1999 10/28/1999
SDGNumber ENQ23 EN023 EN023 EN023

Parameter Units

Benzo(g,h,i)perylene, SPLP ug/L 5 u 5 U

Benzo(g,h,i)Perylene ug/Kg 450 U 440 U
2,4-Dimethylphenol ug/Kg 450 U 440 U
bis(2-Chloroethoxy) Methane ug/Kg 450 U 440 U
Benzoic acid ug/Kg 2300 U 2200 U
2,4-Dichlorophenol ug/Kg 450 U 440 U
1,2,4--Trichlorobenzene ug/Kg 450 U 440 U
4-Chioroaniline ug/Kg 450 U 440 U
Hexachiorobutadiene ug/Kg 450 U 440 U
4-Chloro-3-methylphenol ug/Kg 450 U 440 U
Hexachlorocyclopentadiene ug/Kg 450 U 440 U
2,4,6-Trichlorophenol ug/Kg 450 U 440 U
2,4,5-Trichlorophenol ug/Kg 450 U 440 U
2-Chloronaphthalene ug/Kg 450 U 440 U
2-Nitroaniline ug/Kg 450 U 440 U
2,6-Dinitrotoluene ug/Kg 450 U 440 U
3-Nitroaniline ug/Kg 450 U 440 U
2.4-Dinitrophenol ug/Kg 900 U 880 U
Dibenzofuran ug/Kg 450 U 440 U
4-Nitrophenol ug/Kg 800 U 880 U
2,4-Dinitrotoluene ug/Kg 450 U 440 U
Dimethyl Phthalate ug/Kg 450 U 440 U
Diethyl Phthalate ug/Kg 450 U 440 U
4-Chlorophenyl Phenyl Ether ug/Kg 450 U 440 U
4-Nitroaniline ug/Kg 450 U 440 U
4,6-Dinitro-2-methylphenol ug/Kg 800 U 880 U
N-Nitrosodiphenylamine ug/Kg 450 U 440 U
4-Bromophenyl Phenyl Ether ug/Kg 450 U 440 U
Hexachlorobenzene ug/Kg 450 U 440 U
Pentachlorophenol ug/Kg 900 U 880 U
Di-n-butyl Phthalate ug/Kg 450 U 440 U

AppB_ - * 010904.xls / svoa_so N “"qe 10



Analytical Daxa Summary 10/09/2001 1..J PM

StationID F1095B004 F109SB004 F1095B004 F1095B8004
SamplelD| 109SB004S1 (0-11t) 109SB004S52 (3-5ft) 109SB004T1 (0-1ft) 109SB004T2 (3-5ft)
DateCollected| 10/14/1999 0:00 10/14/1999 0:00 10/14/1998 0:00 10/14/1999 0:00
DateAnalyzed 10/26/1999 10/26/1999 10/22/1999 10/22/1999
SDGNumber ENO20 ENO20 EN020 ENO20

Parameter Units

Benzo(g,h,i)perylene, SPLP ug/L 5 U 5 U

Benzo(g,h,i)Perylene ug/Kg 350 U 420 U
2,4-Dimethylphenol ug/Kg 350 U 420 U
bis(2-Chloroethoxy) Methane ug/Kg 350 U 420 U
Benzoic acid ug/Kg 1800 U 2100 U
2,4-Dichlorophenol ug/Kg 3% U 420 U
1,2,4--Trichiorobenzene ug/Kg 350 U 420 U
4-Chloroaniline ug/Kg 350 U 420 U
Hexachlorobutadiene ug/Kg 350 U 420 U
4-Chloro-3-methylphenol ug/Kg 350 U 420 U
Hexachloracyclopentadiene ug/Kg 350 U 420 U
2,4,8-Trichlorophenol ug/Kg 350 U 420 U
2,4,5-Trichlorophenol ug/Kg 350 U 420 U
2-Chloranaphthalene ug/Kg 350 U 420 U
2-Nitroaniline ug/Kg 350 U 420 U
2,6-Dinitrotoluene ug/Kg 350 U 420 U
3-Nitroaniline ug/Kg 30 U 420 U
2,4-Dinitrophenol ug/Kg 710 U 840 U
Dibenzofuran ug/Kg 30 U 420 U
4-Nitrophenol ug/Kg 710 U 840 U
2,4-Dinitrotoluene ug/Kg 350 U 420 U
Dimethy! Phthalate ug/Kg 350 U 420 U
Diethy! Phthalate ug/Kg 350 U 420 U
4-Chlorophenyl Pheny! Ether ug/Kg B0 U 420 U
4-Nitroaniline ug/Kg 30 U 420 U
4,6-Dinitro-2-methylphenol ug/Kg 710 U 840 U
N-Nitrosodiphenylamine ug/Kg 350 U 420 U
4-Bromophenyl Phenyi Ether ug/Kg 350 U 420 U
Hexachlorobenzene ug/Kg 350 U 420 U
Pentachiorophenol ug/Kg 710 U 840 U
Di-n-butyl Phthalate ug/Kg 350 U 420 U

AppB_dst_010904.xls / svoa_so Page 11



Analytical Data Summary 10/09/2001 1:50 PM

StationID F109SB005 F109SB005 F109SB005 F1095B005
SamplelD| 109SB005S1 (0-1ft) 109SB005S2 (3-5ft) 109SB0O05T1 (0-11t) 109SB0O05T2 (3-5ft)
DateCollected| 10/14/1992 0:00 10/14/1999 0:00 10/14/1999 0:00 10/14/1999 0:00
DateAnalyzed 10/26/1999 10/22/1999 10/22/1999 10/22/1999
SDGNumber ENO20 ENO20 EN020 EN020
Parameter Units
Benzo(g,h,i)perylene, SPLP ug/L 5 u 5 u
Benzo(g,h,i)Perylene ug/Kg 160 J 430 U
2.4-Dimethylphenol ug/Kg 390 U 430 U
bis(2-Chioroethoxy) Methane ug/Kg 390 U 430 U
Benzoic acid ug/Kg 2000 WJ 2100 UJ
2,4-Dichiorophenol ug/Kg 390 U 430 U
1,2,4--Trichlorobenzene ug/Kg 3¢ U 430 U
4-Chloroaniline ug/Kg 390 U 430 U
Hexachlorobutadiene ug/Kg 390 U 430 U
4-Chlorg-3-methylphenol ug/Kg 390 U 430 U
Hexachlorocyclopentadiene ug/Kg 330 U 430 U
2,4,6-Trichiorophenol ug/Kg 390 U 430 U
2,4,5-Trichlorophenol ug/Kg 390 U 430 U
2-Chloronaphthalene ug/Kg 390 U 430 U
2-Nitroaniline ug/Kg 30 U 430 U
2,6-Dinitrotoluene ug/Kg 390 U 430 U
3-Nitroaniline ug/Kg 390 U 430 U
2,4-Dinitrophenol ug/Kg 780 U 850 U
Dibenzofuran ug/Kg 390 U 430 U
4-Nitrophenol ug/Kg 780 U 850 U
2,4-Dinitrotoluene ug/Kg 390 U 430 U
Dimethyi Phthalate ug/Kg 380 U 430 U
Diethyl Phthalate ug/Kg 390 U 430 U
4-Chlorophenyl| Phenyl Ether ug/Kg 390 U 430 U
4-Nitroaniline ug/Kg 390 U 430 U
4,6-Dinitro-2-methylphenol ug/Kg 780 U 850 U
N-Nitrosodiphenylamine ug/Kg 9 U 430 U
4-Bromophenyl Phenyl Ether ug/Kg 390 U 430 U
Hexachlorobenzene ug/Kg 390 U 430 U
Pentachlorophenol ug/Kg 780 U 850 U
Di-n-butyl Phthalate ug/Kg 30 U 430 U
AppB_~ * 010904.xls / svoa_so N
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Analytical Data Summary 10/09/2001 1.20 PM

StationlD F1098B00O1 F109SB001 F109SB001 F109SB001
SamplelD| 109SB001S1 (0-1ft) 109SB001S2 (3-5ft) 109SB0O1T1 (0-1t) 1098800172 (3-51t)
DateCollected| 10/15/1999 0:00 10/15/1999 0:00 10/15/1999 0:00 10/15/1999 0:00
DateAnalyzed 10/27/1999 10/27/1998 10/28/1999 10/28/1999
SDGNumber EN023 ENO23 ENO023 ENQ23
Parameter Units
Benzyl Butyl Phthalate ug/Kg 450 U 440 U
3,3'-Dichlorobenzidine ug/Kg a0 U 880 U
bis(2-Ethyihexyl) Phthalate ug/Kg 490 = 440 U
Di-n-octylphthalate ug/Kg 450 U 440 U

AppB_dst_010904.xls / svoa_so Page 13



Analytical Data Summary 10/09/2001 1:50 PM

StationID
SamplelD
DateCollected

F109SB004 F109SB004 F109SB004 F109SB004
109SB004S1 (0-1ft) 109SB004S2 (3-5ft) 109SBO04T1 (0-1ft) 109SBO04T2 (3-5t)
10/14/1999 0:00  10/14/19990:00  10/14/1999 0:00  10/14/1999 0:00

DateAnalyzed 10/26/1999 10/26/1999 10/22/1999 10/22/1999
SDGNumber EN020 ENO20 ENO20 EN020
Parameter Units
Benzyl Butyl Phthalate ug/Kg 350 U 420 U
3,3-Dichlorobenzidine ug/Kg 710 U 840 U
bis(2-Ethythexyl) Phthalate ug/Kg 350 U 420 U
Di-n-octylphthalate ug/Kg 350 U 420 U

AppB_-'-* 010904.xls / svoa_so
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Analytical Data Summary

10/09/2001 1:.20 PM

StationlD F109SB005 F109SB005 F109SB005 F1095B005
SamplelD| 109SB005S1 (0-1ft) 109SB005S2 (3-5ft) 109SBOO5T1 (0-1ft) 109SBO0O5T2 (3-5ft)
DateCollected| 10/14/1999 0:00 10/14/1999 0:00 10/14/1999 0:00 10/14/1999 0:00
DateAnalyzed 10/26/1999 10/22/1999 10/22/1999 10/22/1999
SDGNumber END20 ENO020 ENO20 ENO20
Parameter Units
Benzyl Butyl Phthalate ug/Kg 380 U 430 U
3,3 -Dichlorobenzidine ug/Kg 780 U 850 U
bis(2-Ethylhexyl) Phthalate ug/Kg 390 U 430 U
Di-n-octyiphthalate ug/Kg 390 u 430 ]

AppB_dst_010904 xlIs / svoa_so
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Analytical Data Summary 10/09/2001 1:50 PM

StationID F109SB001 F109SB001 F109SB001 F109SB001
SamplelD| 109SB001S1 (0-1ft) 109SB001S1 (0-1ft) 109SB001S2 (3-5ft) 109SB001S2 (3-5ft)
DateCollected| 10/15/1999 0:00 10/15/1999 0:00 10/15/1999 0:00 10/15/1999 0:00
DateAnalyzed 10/21/1999 10/27/1999 10/21/1999 10/27/1989
SDGNumber ENO023 EN023 EN023 ENQ23

Parameter Units

Chloromethane, SPLP ug/L 60 U 60 )

Chloromethane ug/Kg

Naphthalene, SPLP ug/L 5 U 5 U
Naphthalene ug/Kg

Vinyl Chloride, SPLP ug/L 60 U 60 U

Vinyl chloride ug/Kg

Toluene, SPLP ug/L 60 U 60 U

Bromomethane, SPLP ug/L 60 U 60 U

Bromomethane ug/Kg

Chlorosthane, SPLP ug/L 60 U 60 U

Chloroethane ug/Kg

1,1-Dichlorosthene, SFLP ug/L 60 U 60 U

1,1-Dichloroethene ug/Kg

Acetone, SPLP ug/L 100 R 100 R

Aceione ug/Kg

Carbon Disulfide, SPLP ug/L 60 U 60 U

Carbon Disulfide ug/Kg

Methylene Chioride, SPLP ug/L 60 U 680 U

Methylene Chioride ug/Kg

1,2-Dichloropropane, SPLP ug/L 60 U 60 U

1,1-Dichloroethane ug/Kg

Vinyl acetate, SPLP ug/L 60 U 60 U

Vinyl acetate ug/Kg

Methyl ethyl ketone (2-Butanone), SPLP ug/L 100 U 100 U

Methyl ethyl ketone (2-Butanone) ug/Kg

1,2-Dichloroethene (total), SPLP ug/L 60 u 60 4]

1,2-Dichloroethene (total) ug/Kg

Chloroform, SPLP ug/L 60 U 60 U

Chloroform ug/Kg

1,1,1-Trichloroethane, SPLP ug/L 60 u 60 u

1,1,1-Trichloroethane ug/Kg

AppB_r-t 010904.xls / voa_so Dz\age 1



Analytical Data Summary

10/09/2001 1.00 PM

StatlonlID F109SB001 F109SB001 F1095B001 F109SB001
SamplelD| 109SB001T1 (0-1it) 109SB0OQ1T1 {0-1ft) 109SB0O01T2 (3-5ft) 109SB001T2 (3-5ft)
DateCollected| 10/15/1999 0:00 10/15/1999 0:00 10/15/1999 0:00 10/15/1999 0:00
DateAnalyzed 10/19/1899 10/28/1999 10/21/1999 10/28/1999
SDGNumber EN023 EN023 EN023 ENO23

Parameter Units

Chloromethane, SPLP ug/L

Chloromethane ug/Kg 5 u 4 u

Naphthalene, SPLP ug/L

Naphthalene ug/Kg 450 U 440 U
Vinyl Chloride, SPLP ug/L

Vinyl chloride ug/Kg 5 u 4 u

Toluene, SPLP ug/L

Bromomethane, SPLP ug/L

Bromomethane ug/Kg 5 u 4 u

Chicroethane, SPLP ug/L

Chiloroethane ug/Kg 5 u 4 u

1,1-Dichloroethene, SPLP ug/L

1,1-Dichloroethene ug/Kg 5 U 4 U

Acetone, SPLP ug/L

Acetone ug/Kg 21 U 17 U

Carbon Disulfide, SPLP ug/L

Carbon Disulfide ug/Kg 5 U 2 J

Methylene Chioride, SPLP ug/L

Methylene Chloride ug/Kg 16 U 6 u

1,2-Dichloropropane, SPLP ug/L

1,1-Dichloroethane ug/Kg 5 u 4 u

Vinyl acetate, SPLP ug/L

Vinyl acetate ug/Kg 5 u 4 u

Methyl ethyl ketone (2-Butanone), SPLP ug/L

Methyl ethyl ketone (2-Butanone) ug/Kg 8 U 6 u

1,2-Dichloroethene (total), SPLP ug/L

1,2-Dichloroethene (total) ug/Kg 5 U 4 U

Chioroform, SPLP ug/l.

Chloroform ug/Kg 5 U 4 u

1,1,1-Trichloroethane, SPLP ug/L

1,1,1-Trichloroethane ug/Kg 5 U 4 U

AppB_dst_010904.xls / voa_so
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Analytical Data Summary 10/09/2001 1:50 PM
StationlD F1095B004 F109SB004 F109SB004 F109SB004
SamplelD| 109SB004S1 (0-1ft) 109SB004S1 (0-1ft) 109SB004S2 (3-5ft) 109SB004S2 (3-5ft)
DateCollected| 10/14/1999 0:00 10/14/1999 0:00 10/14/1999 0:00 10/14/1998 0.00
DateAnalyzed 10/19/1999 10/26/1999 10/19/1999 10/26/1999
SDGNumber ENO020 ENQ20 ENO20 ENOQ20

Parameter Units

Chloromethane, SPLP ug/L 60 U 60 U

Chloromethane ug/Kg

Naphthalene, SPLP ug/L 5 U 5 U
Naphthalene ug/Kg

Vinyl Chloride, SPLP ug/L 60 U 60 U

Vinyl chloride ug/Kg

Toluene, SPLP ug/L 60 u 60 u

Bromomethane, SPLP ug/L 60 U 60 U

Bromomethane ug/Kg

Chloroethane, SPLP ug/L 60 U 60 U

Chloroethane ug/Kg

1,1-Dichloroethene, SPLP ug/L 60 U 60 U

1,1-Dichloroethene ug/Kg

Acetone, SPLP ug/L 100 R 100 R

Acetone ug/Kg

Carbon Disulfide, SPLP ug/L 60 U 60 U

Carbon Disulfide ug/Kg

Methylene Chloride, SPLP ug/L 60 u 60 u

Methylene Chloride ug/Kg

1,2-Dichioropropane, SPLP ug/L 60 U 60 U

1,1-Dichloroethane ug/Kg

Viny! acetate, SPLP ug/L 60 u 60 u

Vinyl acetate ug/Kg

Methy! ethyl ketone (2-Butanone), SPLP ug/l 100 U 100 U

Methyl ethyl ketone (2-Butanone) ug/Kg

1,2-Dichloroethene (total), SPLP ug/L 60 u 80 U

1,2-Dichloroethene (total) ug/Kg

Chloroform, SPLP ug/L 60 u 60 U

Chloroform ug/Kg

1,1,1-Trichloroethane, SPLP ug/L 60 U 60 U

1,1,1-Trichloroethane ug/Kg

AppB_ ~~* 010904.xls / voa_so
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Analytical Data Summary

10/08/2001 1.00 PM

StationIlD F1095B004 F109SB004 F109SB004 F109SB004
SamplelD| 109SB004T1 (0-1ft) 109SB004T1 (0-1ft) 109SB004T2 (3-5ft) 109SB004T2 (3-5it)
DateCollected| 10/14/1999 0:00 10/14/1999 0:00 10/14/1999 0:00 10/14/1999 0:00
DateAnalyzed 10/15/1999 10/22/1999 10/15/1999 10/22/1999
SDGNumber ENO20 EN020 ENO20 ENO20

Parameter Units

Chloromethane, SPLP ug/L

Chloromethane ug/Kg 3 u 4 U

Naphthalene, SPLP ug/

Naphthalene ug/Kg 350 U 420 U
Vinyl Chioride, SPLP ug/L.

Vinyl chloride ug/Kg 3 u 4 U

Toluene, SPLP ug/L

Bromomethane, SPLP ug/L

Bromomethane ug/Kg 3 u 4 U

Chloroethane, SPLP ug/L

Chloroethane ug/Kg 3 u 4 U

1,1-Dichloroethene, SPLP ug/L

1,1-Dichloroethene ug/Kg 3 U 4 U

Acetone, SPLP ug/L

Acetone ug/Kg 5 U 31 =

Carbon Disulfide, SPLP ug/L

Carbon Disulfide ug/Kg 3 U 2 J

Methytene Chloride, SPLP ug/L

Methytene Chloride ug/Kg 4 U 4 U

1,2-Dichloropropane, SPLP ug/L

1,1-Dichloroethane ug/Kg 3 U 4 U

Vinyl acetate, SPLP ug/L

Vinyl acetate ug/Kg 3 u 4 U

Methyl ethyl ketone (2-Butanone), SPLP ug/L

Methyl ethyl ketone (2-Butanone) ug/Kg 5 U 6 U

1,2-Dichloroethene {total), SPLP ug/L

1,2-Dichloroethene (total) ug/Kg 3 U 4 U

Chloroform, SPLP ug/L

Chloroform ug/Kg 3 u 4 U

1,1,1-Trichloroethane, SPLP ug/L

1,1,1-Trichloroethane ug/Kg 3 U 4 U

AppB_dst_010904.xls / voa_so
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Analytical Data Summary

10/098/2001 1

;50 PM

StationID F109SB005 F109SB005 F109SBQ05 F109SB005
SamplelD| 109SB005S1 (0-1ft) 109SB005S1 (0-1ft) 109SB005S2 (3-5ft) 109SB005S2 (3-5ft)
DateCollected| 10/14/1999 0:00 10/14/1998 0:00 10/14/1999 0:00 10/14/1999 0:00
DateAnalyzed 10/19/1999 10/26/1999 10/19/1999 10/22/1999
SDGNumber ENO020 EN020 ENO20 ENO20

Parameter Units

Chioromethane, SPLP ugfL 60 U 60 u

Chloromethane ug/Kg

Naphthalene, SPLP ug/L 5 U 5 u
Naphthalene ug/Kg

Vinyl Chloride, SPLP ug/L 60 ] 60 U

Vinyl chloride ug/Kg

Toluene, SPLP ug/L 60 U 60 U

Bromomethane, SPLP ug/L 60 u 60 U

Bromomethane ug/Kg

Chloroethane, SPLP ug/l. 60 u 60 U

Chloroethane ug/Kg

1,1-Dichioroethene, SPLP ug/L 60 u 60 U

1,1-Dichloroethene ug/Kg

Acetone, SPLP ug/L 100 R 100 R

Acetone ug/Kg

Carbon Disulfide, SPLP ug/L 60 U 60 U

Carbon Disulfide ug/Kg

Methylene Chloride, SPLP ug/L 60 U 60 U

Methylene Chloride ug/Kg

1,2-Dichloropropane, SPLP ug/L 60 U 60 U

1,1-Dichloroethane ug/Kg

Vinyl acetate, SPLP ug/L 60 U 60 U

Vinyl acetate ug/Kg

Methyl ethy! ketone (2-Butanone), SPLP ug/L 100 U 100 U

Methy! ethyl ketone (2-Butanone) ug/Kg

1,2-Dichloroethene (total), SPLP ug/L 60 ] 60 U

1,2-Dichloroethene (total) ug/Kg

Chloroform, SPLP ug/L 60 U 60 U

Chloroform ug/Kg

1,1,1-Trichloroethane, SPLP ug/L 60 U 60 U

1,1,1-Trichloroethane ug/Kg

AppB_r~* 010804.xIs / voa_so
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Analytical Data Summary

10/9/2001 1:50 PM

StationlD F1095B005 F109SB005 F1095SB005 F1095B005
SamplelD| 109SB005T1 (0-1ft) 109SB00ST1 (0-1ft) 109SBO0O5T2 (3-5ft) 109SBO05ST2 (3-5ft)
DateCollected| 10/14/1999 0:00 10/14/1999 0:00 10/14/1999 0:00 10/14/1999 0:00
DateAnalyzed 10/15/1999 10/22/1989 10/18/1999 10/22/1999
SDGNumber ENO20 EN020 EN020 ENO20
Parameter Units
Chloromethane, SFLP ug/L
Chloromethane ug/Kg 4 u 4 uUJ
Naphthalene, SPLP ug/L
Naphthalene ug/Kg 30 U 430 U
Vinyi Chloride, SPLP ug/L
Vinyl chloride ug/kKg 4 u 4 uJ
Toluene, SPLP ug/L
Bromomethane, SPLP ug/l
Bromomethane ug/Kg 4 U 4 UJ
Chloroethane, SPLP ug/L
Chloroethane ug/Kg 4 U 4 Ud
1,1-Dichloroethene, SPLP ug/L
1,1-Dichloroethene ug/Kg 4 U 4 uJ
Acetone, SPLP ug/L
Acetone ug/Kg 3 J 16 J
Carbon Disulfide, SPLP ug/L
Carbon Disulfide ug/Kg 2 J 2 J
Methylene Chloride, SPLP ug/L
Methylene Chloride ug/Kg 5 U 14 UJ
1,2-Dichloropropane, SPLP ug/L
1,1-Dichloroethane ug/Kg 4 u 4 uJ
Vinyl acetate, SPLP ug/L
Vinyl acetate ug/Kg 4 u 4 UJ
Methyl ethyl ketone (2-Butanone), SPLP ug/L
Methy! ethyl ketone {2-Butanone) ug/Kg 6 U 6 UJ
1,2-Dichloroethene (total), SPLP ug/L
1,2-Dichloroethene (total) ug/Kg 4 U 4 ud
Chloroform, SPLP ug/lL
Chioroform ug/Kg 4 U 4 uJ
1,1,1-Trichloroethane, SPLP ug/L
1,1,1-Trichloroethane ug/Kg 4 u 4 Ud

AppB_dst_010904 xls / voa_so
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Analytical Data Summary

10/08/2001 1

:50 PM

StationID F109SB001 F109SB0O01 F109SB001 F109SB001
SamplelD| 109SB001S1 (0-1ft) 109SB001S1 (0-1ft) 109SB001S2 (3-5ft) 109SB001S2 (3-5ft)
DateCollected| 10/15/1999 0:00 10/15/1999 0:00 10/15/1999 0:00 10/15/1999 0:00
DateAnalyzed 10/21/1999 10/27/1999 10/21/1999 10/27/1999
SDGNumber ENQ23 ENO023 ENO23 EN023
Parameter Units
1,1-Dichloroethane, SPLP ug/L 60 U 60 (8]
Carbon Tetrachloride, SPLP ug/L 60 U 60 U
Carbon Tetrachloride ug/Kg
1,2-Dichloroethane, SPLP ug/L 60 U 60 u
1,2-Dichloroethane ug/Kg
Benzene, SPLP ug/L 60 U 60 u
Benzene ug/Kg
Trichloroethylene (TCE), SPLP ug/L 60 U 60 U
Trichloroethylene (TCE) ug/Kg
1,2-Dichloropropane ug/Kg
Bromodichloromethane, SPLP ug/L 60 v 60 (]
Bromodichloromethane ug/Kg
2-Chioroethyl vinyl ether, SPLP ug/L 200 U 200 U
2-Chloroethyl vinyl ether ug/Kg
cis-1,3-Dichloropropene, SPLP ug/L 60 U 60 U
cis-1,3-Dichloropropene ug/Kg
Methyl iscbutyl ketone {4-Methyl-2-pentanc  ug/L 100 U 100 U
Methyl isobutyl ketone (4-Methyl-2-pentanc  ug/Kg
Toluene ug/Kg
trans-1,3-Dichloropropene ug/Kg
trans-1,3-Dlichloropropene, SPLP ug/L 60 ") 60 U
1,1,2-Trichloroethane, SPLP ug/L 60 U 60 U
1,1,2-Trichlorcethane ug/Kg
2-Hexanone, SPLP ug/L 100 U 100 U
2-Hexanoneg ug/Kg
Tetrachloroethylene (PCE) ug/Kg
Tetrachloroethylene{PCE), SPLP ug/L 60 u 60 U
DIbromochloromethane, SPLP ug/l. 60 U 60 u
Dibromochioromethane ug/Kg
Chlorobenzene, SPLP ug/L 60 U 60 u
Chlorobenzene ug/Kg

AppB_~-* 010904.xls / voa_so
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Analytical Data Summary

10/09/2001 1

et PM

StationID F109SB001 F109SB001 F109SB001 F109SB001
SamplelD| 109SB001T1 (0-1ft) 109SB001T1 (0-1ft) 109SB00O1T2 (3-5ft) 109SB0O01T2 (3-5ft)
DateCollected| 10/15/1989 0:00 10/15/1999 0:00 10/15/1999 0:00 10/15/1999 0:00
DateAnalyzed 10/19/1999 10/28/1999 10/21/1999 10/28/1999
SDGNumber ENO23 EN023 EN023 ENO23
Parameter Units
1,1-Dichloroethane, SPLP ug/L
Carbon Tetrachloride, SPLP ug/L
Carbon Tetrachloride ug/Kg 5 u 4 u
1,2-Dichlorgethane, SPLP ug/L
1,2-Dichloroethane ug/Kg 5 u 4 u
Benzene, SPLP ug/L
Benzene ug/Kg 5 U 4 U
Trichloroethylene (TCE), SPLP ug/L
Trichloroethylene (TCE) ug/Kg 5 u 4 u
1,2-Dichloropropane ug/Kg 5 U 4 U
Bromodichloromethane, SPLP ug/L
Bromodichloromethane ug/Kg 5 u 4 u
2-Chloroethy! vinyl ether, SPLP ug/lL
2-Chloroethyl vinyl ether ug/Kg 16 u 12 U
cis-1,3-Dichloropropene, SPLP ug/L
cis-1,3-Dichloropropene ug/Kg 5 U 4 U
Methyl Isobutyl ketone (4-Methyi-2-pentanc  ug/L
Methyl isobutyl ketone (4-Methyl-2-pentanc  ug/Kg 8 U 6 U
Toluene ug/Kg 5 u 4 U
trans-1,3-Dichloropropene ug/Kg 5 u 4 U
trans-1,3-Dlichloropropene, SPLP ug/L
1,1,2-Trichloroethane, SPLP ug/L
1,1,2-Trichloroethane ug/Kg 5 u 4 U
2-Hexanone, SPLP ug/L
2-Hexanone ug/Kg 8 U 6 u
Tetrachloroethylene (PCE) ug/Kg 5 u 4 U
Tetrachloroethylene(PCE), SPLP ug/L
Dibromochloromethane, SPLP ug/L.
Dibromochloromethane ug/Kg 5 u 4 u
Chlorobenzene, SPLP ug/L
Chlorobenzene ug/Kg 5 U 4 U

AppB_dst_010904.xls / voa_so

Page 8



Analytical Data Summary

10/09/2001 1

50 PM

StationlD F1035B004 F1095B004 F109SB004 F109SB004
SamplelD| 109SB004S1 (0-1it) 109SB004S1 (0-1ft) 109SB004S2 (3-5ft) 109SB004S2 (3-5ft)
DateCollected| 10/14/1999 0:00 10/14/1999 0:00 10/14/1999 0:00 10/14/1999 0:00
DateAnalyzed 10/19/1999 10/26/1959 10/19/1999 10/26/19%9
SDGNumber ENQ20 END20 ENO020 ENO20
Parameter Units
1,1-Dichloroethane, SPLP ug/L 60 U 60 u
Carbon Tetrachloride, SPLP ug/L 60 U 60 v
Carbon Tetrachloride ug/Kg
1,2-Dichloroethane, SPLP ug/L 60 U 60 U
1,2-Dichloroethane ug/Kg
Benzene, SPLP ug/L 60 U 60 U
Benzene ug/Kg
Trichloroethylene (TCE), SPLP ug/L 60 u 60 U
Trichloroethylene (TCE) ug/Kg
1,2-Dichloropropane ug/Kg
Bromodichloromethane, SPLP ug/L 60 U 60 U
Bromodichloromethane ug/Kg
2-Chloroethy! vinyl ether, SPLP ug/L 200 U 200 U
2-Chloroethyl! vinyl ether ug/Kg
cis-1,3-Dichloropropene, SPLP ug/L 60 U 60 U
cis-1,3-Dichloropropene ug/Kg
Methyl Isobutyl ketone (4-Methyi-2-pentanc  ug/L 100 U 100 U
Methyl isobutyl ketone (4-Methyl-2-pentanc  ug/Kg
Toluene ug/Kg
trans-1,3-Dichloropropene ug/Kg
trans-1,3-Dlichloropropene, SPLP ug/L 60 U 60 U
1,1,2-Trichloroethane, SPLP ug/L 60 U 60 U
1,1,2-Trichloroethane ug/Kg
2-Hexanone, SPLP ug/L 100 U 100 U
2-Hexanone ug/Kg
Tetrachloroethylene (PCE) ug/Kg
Tetrachloroethylene(PCE), SPLP ug/L 60 U 60 U
Dibromochloromethane, SPLP ug/L 60 U 60 U
Dibromochioromethane ug/Kg
Chlorobenzene, SPLP ug/L 60 U 60 U
Chlorobenzene ug/Kg

AppB_ -t 010904.xls / voa_so

=
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Analytical Data Sumniary

10/09/2001 1:50 PM

StationlD F109SB004 F109SB004 F109SB004 F109SBQ04
SamplelD| 109SB004T1 (0-1f) 109SB004T1 (0-1ft) 109SB004T2 (3-5ft) 109SB004T2 (3-5ft)
DateCollected| 10/14/1999 0:00 10/14/1998 0:00 10/14/1999 0:00 10/14/1999 0:00
DateAnalyzed 10/15/1999 10/22/1999 10/15/1999 10/22/1999
SDGNumber EN020 ENO020 ENOQ20 ENO20
Parameter Units
1,1-Dichloroethane, SPLP ug/L
Carbon Tetrachloride, SPLP ug/L
Carbon Tetrachloride ug/Kg 3 U 4 u
1,2-Dichloroethane, SPLP ug/L
1,2-Dichloroethane ug/Kg 3 u 4 u
Benzene, SPLP ug/L
Benzene ug/Kg 3 u 4 u
Trichioroethytene (TCE), SPLP ug/L
Trichloroethylene (TCE) ug/Kg 3 u 4 U
1,2-Dichloropropane ug/Kg 3 u 4 U
Bromodichloromethane, SPLP ug/L
Bromodichloromethane ug/Kg 3 U 4 u
2-Chioroethyl vinyl ether, SPLP ug/L
2-Chloroethyl vinyl ether ug/Kg 9 U 12 U
cis-1,3-Dichloropropene, SPLP ug/L
cis-1,3-Dichloropropene ug/Kg 3 u 4 U
Methyl Isobutyl ketone (4-Methyl-2-pentanc  ug/L
Methyl isobutyl ketone (4-Methyl-2-pentanc  ug/Kg 5 U 6 u
Toluene ug/Kg 3 U 4 U
trans-1,3-Dichloropropene ug/Kg 3 U 4 u
trans-1,3-Dlichloropropene, SPLP ug/L
1,1,2-Trichloroethane, SPLP ug/L
1,1,2-Trichloroethane ug/Kg 3 u 4 U
2-Hexanone, SPLP ug/L
2-Hexanone ug/Kg 5 U 6 U
Tetrachloroethylene (PCE) ug/Kg 3 U 4 U
Tetrachloroethylene(PCE), SPLP ug/L
Dibromochloromethane, SPLP ug/L
Dibromochloromethane ug/Kg 3 U 4 U
Chlorobenzene, SPLP ug/L
Chlorobenzene ug/Kg 3 U 4 U

AppB_dst_010904.xls / voa_so

Page 10



Analytical Data Summary

10/09/2001 1:50 PM

StationID F109SB005 F109SB005 F109SB005 F109SB005
SamplelD| 109SB005S1 (0-1ft) 109SB005S1 (0-1ft) 109SB005S2 (3-5ft) 109SB005S2 (3-51t)
DateCollected| 10/14/1999 0:00 10/14/1999 0:00 10/14/1999 0:00 10/14/1999 0:00
DateAnalyzed 10/19/1999 10/26/1999 10/19/1999 10/22/1999
SDGNumber EN020 ENO020 ENO20 ENO020

Parameter Units

1,1-Dichloroethane, SPLP ug/L 60 U 60 u

Carbon Tetrachloride, SPLP ug/L 60 U 60 U

Carbon Tetrachloride ug/Kg

1,2-Dichloroethane, SPLP ug/L 60 U 60 U

1,2-Dichloroethane ug/Kg

Benzene, SPLP ug/L 60 u 60 U

Benzene ug/Kg

Trichloroethylene (TCE), SPLP ug/L 80 U 60 U

Trichloroethylene (TCE) ug/Kg

1,2-Dichloropropane ug/Kg

Bromodichloromethane, SPLP ug/L 60 U 60 U

Bromodichloromethane ug/Kg

2-Chloroethyl vinyl ether, SPLP ug/L 200 U 200 U

2-Chloroethyl viny! ether ug/Kg

cis-1,3-Dichloropropene, SPLP ug/L 60 U 60 U

cis-1,3-Dichloropropene ug/Kg

Methyl i1sobutyl ketone (4-Methyl-2-pentanc  ug/L 100 U 100 U

Methyl isobutyl ketone (4-Methyl-2-pentanc  ug/Kg

Toluene ug/Kg

trans-1,3-Dichloropropene ug/Kg

trans-1,3-Dlichioropropene, SPLP ug/L 60 U 60 U

1,1,2-Trichloroethane, SPLP ug/L 60 U 60 U

1,1,2-Trichloroethane ug/Kg

2-Hexanone, SPLP ug/L 100 U 100 U

2-Hexanone ug/Kg

Tetrachicroethyiene (PCE) ug/Kg

Tetrachloroethylene(PCE), SPLP ug/L 60 U 60 U

Dlbromochloromethane, SPLP ug/L 60 U 60 U

Dibromochloromethane ug/Kg

Chlorobenzene, SPLP ug/L 60 U 60 U

Chlorobenzene ug/Kg

AppB_~~* 010904.xls / voa_so N C~ge 11



Analytical Data Summary

10/09/2001 1:00 PM

StationID F109SB005 F109SB005 F109SB005 F109SB005
SamplelD| 109SB005T1 (0-1ft) 109SB005T1 (0-1ft) 109SB0O05ST2 (3-5it) 109SB0O05T2 (3-51t)
DateCollected| 10/14/1999 0:00 10/14/1999 0:00 10/14/1999 0:00 10/14/1999 0:00
DateAnalyzed 10/15/1999 10/22/1999 10/18/1999 10/22/1999
SDGNumber ENOQ20 EN020 ENO020 ENO20
Parameter Units
1,1-Dichloroethane, SPLP ug/L
Carbon Tetrachloride, SPLP ug/L
Carbon Tetrachloride ug/Kg 4 U 4 uJ
1,2-Dichloroethane, SPLP ug/L
1,2-Dichloroethane ug/Kg 4 U 4 UJ
Benzene, SPLP ug/L
Benzene ug/Kg 4 U 4 UJ
Trichloroethylene (TCE), SPLP ug/L
Trichloroethylene (TCE) ug/Kg 4 U 4 uJ
1,2-Dichioropropane ug/Kg 4 u 4 uJ
Bromodichloromethane, SPLP ug/L
Bromodichloromethane ug/Kg 4 U 4 uJ
2-Chloroethyl vinyl ether, SPLP ug/L
2-Chloroethyl vinyl ether ug/Kg 12 3 12 uJ
cis-1,3-Dichloropropene, SPLP ug/L
cis-1,3-Dichloropropene ug/Kg 4 U 4 uJ
Methyl Isobuty! ketone (4-Methyl-2-pentanc  ug/L
Methy! isobutyl ketone (4-Methyl-2-pentanc  ug/Kg 6 U 6 ud
Toluene ug/Kg 4 uJ 4 uJ
trans-1,3-Dichloropropene ug/Kg 4 uJ 4 uJ
trans-1,3-Dlichloropropene, SPLP ug/L
1,1,2-Trichloroethane, SPLP ug/L
1,1,2-Trichloroethane ug/Kg 4 uJ 4 uJ
2-Hexanone, SPLP ug/L
2-Hexanone ug/Kg 6 (WA} 6 uJ
Tetrachlorcethylene (PCE) ug/Kg 4 uJ 4 uJ
Tetrachloroethylene(PCE), SPLP ug/L
Dibromochioromethane, SPLP ug/L
Dibromochloromethane ug/Kg 4 LJ 4 uJ
Chlorobenzene, SPLP ug/L
Chlorobenzene ug/Kg 4 uJ 4 uJ

AppB_dst_010904.xls / voa_so

Page 12



Analytical Data Summary

10/09/2001 1:50 PM

StationliD F109SB001 F109SB001 F109SB001 F109SB001
SamplelD| 109SB001S1t (0-11t) 109SB001S1 (0-1ft) 109SB001S2 (3-5ft) 109SB001S2 (3-5ft)
DateCollected| 10/15/1999 0:00 10/15/1999 0:00 10/15/1999 0:00 10/15/1999 0:00
DateAnalyzed 10/21/1999 10/27/1999 10/21/1999 10/27/1999
SDGNumber ENO023 EN023 ENO23 ENO023
Parameter Units
Ethylbenzene, SPLP ug/L 60 U 60 U
Ethylbenzene ug/Kg
Xylenes, Total, SPLP ug/L 60 U 60 U
Xylenes, Total ug/Kg
Styrene, SPLP ug/L 60 U 60 u
Styrene ug/Kg
Bromoform, SPLP ug/L 60 U 60 U
Bromoform ug/Kg
1,1,2,2-Telrachloroethane, SPLP ug/L 60 u 80 U
1,1,2,2-Tetrachloroethane ug/Kg

AppB_~~* 010904.xls / voa_so
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Analytical Daia Summary

10/09/2001 1./ PM

StationID F109SB001 F109SB001 F109SB001 F109SB001
SamplelD| 109SB001T1 (0-1ft) 109SBCO1T1 (0-1ft) 109SBO01T2 (3-5ft) 109SB0O01T2 (3-5it)
DateCollected| 10/15/1999 0:00 10/15/1999 0:00 10/15/1999 0:00 10/15/1999 0:00
DateAnalyzed 10/19/1999 10/28/1999 10/21/1999 10/28/1999
SDGNumber EN023 EN023 EN023 ENO023
Parameter Units
Ethylbenzene, SPLP ug/L
Ethylbenzene ug’/Kg 5 U 4 U
Xylenes, Total, SPLP ug/L
Xylenes, Total ug/Kg 5 U 4 U
Styrene, SPLP ug/L
Styrene ug/Kg 5 U 4 U
Bromoform, SPLP ug/L
Bromoform ug/Kg 5 U 4 U
1,1,2,2-Tetrachioroethane, SPLP ug/L
1,1,2,2-Tetrachlorosthane ug/Kg 5 W 4 u

AppB_dst_010904.xis / voa_so
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Analytical Data Summary

10/09/2001 1:50 PM

StationlD F109SB004 F1095B004 F109SB004 F109SB004
SamplelD| 109SB004S1 (0-1ft) 109SB004S1 (0-1t) 109SB004S2 (3-5ft) 109SB004S2 (3-5ft)
DateCollected| 10/14/1999 0:00 10/14/1999 0:00 10/14/1999 0:00 10/14/1999 0:00
DateAnalyzed 10/19/1999 10/26/1999 10/19/1999 10/26/1999
SDGNumber ENO20 ENO20 ENO20 EN020
Parameter Units
Ethylbenzere, SPLP ug/L 60 U 60 U
Ethylbenzene ug/Kg
Xylenes, Total, SPLP ug/L. 60 U 60 U
Xylenes, Total ug/Kg
Styrene, SPLP ug/ 60 U 60 U
Styrene ug/Kg
Bromoform, SPLP ug/L 60 U 60 U
Bromoform ug/Kg
1,1,2,2-Tetrachloroethane, SPLP ug/L. 60 U 60 U
1,1,2,2-Tetrachloroethane ug/Kg

AppB_ -~ * 010904.xis / voa_so
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Analytical Data Summary

10/09/2001 1:00 PM

StationID F109SB004 F109SB004 F109SB004 F109SB004
SamplelD| 109SB004T1 (0-1ft) 109SB004T1 (0-1ft) 109SB004T2 (3-5ft) 109SB004T2 (3-5ft)
DateCollected| 10/14/1999 0:00 10/14/1999 0:00 10/14/1999 0:00 10/14/1999 0:00
DateAnalyzed 10/15/1999 10/22/1999 10/15/1999 10/22/1999
SDGNumber ENO20 EN020 ENOZ20 ENO20
Parameter Units
Ethylbenzene, SPLP ug/L
Ethylbenzene ug/Kg 3 U 4 u
Xylenes, Total, SPLP ug/L
Xylenes, Total ug/Kg 3 U 4 u
Styrene, SPLP ug/t
Styrene ug/Kg 3 U 4 u
Bromoform, SPLP ug/L
Bromoform ug/Kg 3 U 4 U
1,1,2,2-Tetrachloroethane, SPLP ug/L
1,1,2,2-Tetrachloroethane ug/Kg 3 uJ 4 u

AppB_dst_010904.xls / voa_so
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Analytical Data Summary

10/09/2001 1:50 PM

StationlID F1095B005 F109SB005 F1095B005 F109SB00S
SamplelD| 109SB005S1 (0-1ft) 109SB005S1 (0-1ft) 109SB005S2 (3-5ft) 109SB005S2 (3-5ft)
DateCollected| 10/14/1999 0:00 10/14/1999 0:00 10/14/1999 0:00 10/14/1998 0:00
DateAnalyzed 10/19/1999 10/26/1999 10/19/1999 10/22/1999
SDGNumber EN020 ENO20 ENO20 EN020
Parameter Units
Ethylbenzene, SPLP ug/t. 60 U 60 U
Ethylbenzene ug/Kg
Xylenes, Total, SPLP ug/L 60 U 60 U
Xylenes, Total ug/Kg
Styrene, SPLP ug/L 60 U 60 U
Styrene ug/Kg
Bromoform, SPLP ug/L 60 U 60 1]
Bromoform ug/Kg
1,1,2,2-Tetrachloroethane, SPLP ug/l. 60 U 60 U
1,1,2,2-Tetrachloroethane ug/Kg

AppB_r~* 010904.xls / voa_so
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Analytical Daia Summary

10/09/2001 +..v PM

StationiD F109SB005 F1095B005 F109SB005 F109SB005
SamplelD| 109SB005T1 (0-1ft) 109SB0OST1 (0-1ft) 109SB005T2 (3-5ft) 109SB005T2 (3-5#t)
DateCollected| 10/14/1999 0:00 10/14/1999 0:00 10/14/1999 0:00 10/14/1999 0:00
DateAnalyzed 10/15/1999 10/22/1999 10/18/1999 10/22/1999
SDGNumber EN020 EN020 ENO020 ENO20
Parameter Units
Ethylbenzene, SPLP ug/L
Ethylbenzene ug/Kg 4 uJ 4 uJ
Xylenes, Total, SPLP ug/L
Xylenes, Total ug/Kg 4 UJ 4 UJ
Styrene, SPLP ug/L
Styrene ug/Kg 4 uJ 4 ul
Bromoform, SPLP ug/L
Bromoform ug/Kg 4 uJ 4 (VN
1.1,2,2-Tetrachloroethane, SPLP ug/L
1,1,2,2-Tetrachloroethane ug/Kg 4 uJ 4 uJ
AppB_dst_010904.xIs / voa_so Page 18



Analytical Data Summary

StationID F109GW001 F109GW002
SamplelD| 109GW00104 109GW00201
DateCollected| 10/29/1997 0:00 05/20/1999 0:00
DateAnalyzed 11/25/1997 05/28/1999
SDGNumber 31653 38649

Parameter Units
Aluminum ug/L 661 = 169 J
Antimony ug/L 44 U 5 U
Arsenic ug/L 21 U 33 U
Barium ug/L 288 = 166 J
Beryllium ug/L 046 U 03 U
Cadmium ug/L 03 U 03 U
Calcium ug/L 195000 J 98600 J
Chromium, Total  ug/L 7 J 05 U
Cobalt ug/L 0.8 u 1.7 U
Copper ug/L 26 U 2.6 U
fron ug/L 1740 = 679 J
Lead ug/L 09 U 2.1 U
Magnesium ug/L 14200 J 20600 J
Manganese ug/L 836 J 985 =
Mercury ug/L 0.1 u o111 J
Nickel ug/L 48 U 16 J
Potassium ug/L 11500 J 14000 J
Selenium ug/L. 62 = 29 U
Silver ug/L 1 U 2 u
Sodium ug/L. 22400 U 53000 =
Thallium ug/L 5 U 23  UJ
Tin (Sn) ug/L 14 U 295 U
Vanadium ug/L 32 J s J
Zinc ug/L 286 U 106 U

AppB_r-t 010904.xls / metal_wg

10/09/2001 1:50 PM

Page 1
3



Analytical Daia Summary 10/09/2001 +._» PM

StationID F109GwWO002
SamplelD 109GW00201
DateCollected| 05/20/199% 0:00
DateAnalyzed 05/26/1999
SDGNumber 38649
Parameter Units
PCB-1016 (Arochlor 1016)  ug/L 1 U
PCB-1221 (Arochlor 1221)  ug/L 1 U
PCB-1232 {Arochlor 1232)  ug/L 1 U
PCB-1242 (Arochlor 1242)  ug/L 1 U
PCB-1248 (Arochlor 1248)  ug/L 1 U
PCB-1254 (Arochlor 1254}  ug/L 2 U
PCB-1260 {Arochlor 1260)  ug/L 2 u

AppB_dst_010904.xls / pcb_wg Page 1



Analytical Data Summary

StationiD F109GW002
SamplelD| 109GW00201
DateCollected] 05/20/1999 0:00
DateAnalyzed 05/26/1999
SDGNumber 38649
Parameter Units
Alpha BHC {Alpha Hexachiorocyclohexane) ug/L 004 U
Gamma BHC (Lindane) ug/L 004 U
Beta BHC (Beta Hexachlorocyclohexane) ug/L 004 U
Heptachlor ug/L 004 U
Delta BHC (Delta Hexachlorocyclohexane) ug/L 0.04 U
Aldrin ug/L 0.04 U
Heptachlor Epoxide ug/L 0604 U
Gamma-chlordane ug/L 004 U
Alpha-chlordane ug/L 004 U
Endosulfan | ug/L 0.04 U
p,p’-DDE ug/L oos U
Dieldrin ug/L. 008 U
Endrin ug/L. o088 U
p,p’-DDD ug/L 008 U
Endosulfan Il ug/L 008 U
p.p’-DDT ug/L cos U
Endrin Aldehyde ug/L co08 U
Endosulfan Sulfate ug/L 008 U
Methoxychlor ug/L 038 U
Endrin Ketone ug/L 008 U
Toxaphene ug/L 25 U

AppB. " ' 010904.xIs / pest_wg

10/09/2001 1:50 PM
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Analytical Data Summary

StationiD F109GWO0O01 F109GW002
SamplelD| 109GW00104 109GW00201
DateCollected| 10/29/1997 0:00 05/20/1999 0:00
DateAnalyzed 11/18/1997 05/26/1999
SDGNumber 31653 38649

Parameter Units

2,2'-Oxybis(1-chloro)propane ug/L 11 U 10 U
2-Methylnaphthalene ug/L 11 U 10 U
2-Methylphenol (o-Cresol) ug/L 11 U 10 U
Phenol ug/L 11 U 10 U
Acenaphthylene ug/L 11 U 10 U
bis(2-Chloroethyl) ether (2-Chloroethyl Ether) ug/L 11 U 10 v
2-Chlorophenol ug/L 11 U 10 u
Acenaphthene ug/L 11 U 10 u
1,3-Dichlorobenzene ug/L 1 U 10 U
Fluorene ug/L 1 u 10 u
1,4-Dichlorobenzene ug/k 1 v 10 U
Phenanthrene ug/k 11 U 10 U
Anthracene ug/L 11 U 10 U
Benzyl aicohol ug/L " U 10 U
Flouranthene ug/L 11 U 10 U
1,2-Dichlorobenzene ug/L 11 U 10 u
Pyrene ug/L 11 U 10 U
Benzo(a)Anthracene ug/L 11 U 10 U
Chrysene ug/L 11 U 10 U
Benzo(b)Fluoranthene ug/L 11 U 10 u
N-Nitrosodi-n-propylamine ug/L 11 U 10 U
4-Methylphenol (p-Cresol) ug/L 11 U 10 u
Benzo(k)Fluoranthene ug/L 11 U 10 U
Benzo(a)Pyrene ug/L 11 u 10 U
Hexachloroethane ug/L 11 U 10 U
Indeno(1,2,3-c,d)pyrene ug/L 11 U 10 U
Nitrobenzene ug/L 11 U 10 U
Dibenz(a,h)anthracene ug/L 1" U 10 U
Isophorone ug/L 11 U 10 U
2-Nitrophenol ug/L 11 U 10 U
Benzo(g,h,i)Perylene ug/L 11 U 10 u
2,4-Dimethylphenol ug/L 11 U 10 U
bis{2-Chloroethoxy) Methane ug/L 11 U 10 U
Benzoic acid ug/L 53 U 25 U

AppB_dst_010904.xls / svoa_wg

10/09/2001 1.0 PM
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Analytical Data Summary

StationlD F109GW001 F109GW002
SamplelD 109GW00104 109GW00201
DateCollected; 10/29/1997 0:00 05/20/1999 0:00
DateAnalyzed 11/18/1997 05/26/1999
SDGNumber 31653 38649

Parameter Units

2.,4-Dichlorophenol ug/L 11 U 10 U
1,2,4--Trichlorobenzene ug/L 11 U 10 U
4-Chloroaniline ug/L 11 u 10 u
Hexachlorabutadiene ug/L 11 U 10 U
4-Chloro-3-methylphenol ug/L 11 U 10 U
Hexachlorocyclopentadiene ug/L 1 U 10 U
2,4,6-Trichlorophenol ug/L 11 U 10 U
2,4,5-Trichlorophenol ug/L 53 u 25 U
2-Chloronaphthalene ug/L 11 u 10 U
2-Nitroaniline ug/L 53 U 25 U
2,6-Dinitrotoluene ug/L 11 U 10 U
3-Nitroaniline ug/L 53 u 25 U
2,4-Dinitrophenol ug/L 53 U 25 U
Dibenzofuran ug/L 11 U 10 U
4-Nitrophenol ug/L 53 U 25 U
2,4-Dinitrotoluene ug/L 11 U 10 u
Dimethy! Phthalate ug/L 11 U 10 u
Diethyl Phthalate ug/L 11 U 10 U
4-Chlorophenyl Phenyl Ether ug/L 11 U 10 U
4-Nitroaniline ug/L 53 u 25 U
4,6-Dinitro-2-methylphenol ug/L 53 U 25 U
N-Nitrosodiphenylamine ug/L 11 U 10 U
4-Bromophenyl Phenyl Ether ug/L 11 u 10 U
Hexachtorobenzene ug/L 11 U 10 U
Pentachiorophenol ug/L 53 U 25 U
Di-n-butyl Phthalate ug/L 11 u 10 u
Benzyl Butyl Phthalate ug/L 11 U 10 U
3,3'-Dichlorobenzidine ug/L 21 U 10 U
bis(2-Ethylhexyl) Phthalate ug/L 11 U 10 U
Di-n-octylphthalate ug/L 11 U 10 U

AppB_d<t 010904.xIs / svoa_wg

10/09/2001 1:50 PM
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Analytical Data Summary

10/09/2001 1:51 PM

StationlD F109GWO001 F109GWO002 F109GWO002
SamplelD| 109GW00104 109GW00201 109GWO00201
DateCollected| 10/29/1997 0:00 05/20/1999 0:00 05/20/1999 0:00
DateAnalyzed 11/18/1997 05/24/1999 05/26/1998
SDGNumber 31653 38649 38649

Parameter Units

Chloromethane ug/L 5 U

Naphthalene ug/L 11 U 10 U

Vinyl chloride ug/L 5 U

Bromomethane ug/L 5 U

Chloroethane ug/L 5 U

1,1-Dichloroethene ug/L 5 U

Acetone ug/L 5 R

Carbon Disulfide ug/L 5 uJ

Methylene Chloride ug/L 5 u

1,1-Dichloroethane ug/L 5 U

Vinyl acetate ug/L 5 U

Methyl ethy! ketone (2-Butanone) ug/L 5 R

1,2-Dichloroethene (total) ug/L 5 U

Chloroform ug/L 5 U

1,1,1-Trichloroethane ug/L 5 U

Carbon Tetrachloride ug/L 5 U

1,2-Dichloroethane ug/L 5 U

Benzene ug/L 5 U

Trichloroethylene (TCE) ug/L 5 U

1,2-Dichlorapropane ug/L 5 U

Bromodichloromethane ug/L 5 U

2-Chloroethyl vinyl ether ug/L 5 R

cis-1,3-Dichloropropene ug/L 5 U

Methyl isobutyl ketone (4-Methyl-2-pentanone) ug/L 5 U

Toluene ug/L 5 U

trans-1,3-Dichloropropene ug/L 5 U

1,1,2-Trichloroethane ug/L 5 U

2-Hexanone ug/L 5 u

Tetrachloroethylene (PCE) Lug/L 5 U

Dibromochloromethane ug/L 5 U

Chlorobenzene ug/L 5 U

AppB_dst_010904.xlIs / voa_wg

Page 1



Analytical Data Summary

StationlD F109GWO001 F109GW002 F109GW002
SamplelD| 109GW00104 109GW00201 109GW00201
DateCollected| 10/29/1997 0:00 05/20/1999 0:00 05/20/1999 0:00
DateAnalyzed 11/18/1997 05/24/1999 05/26/1999
SDGNumber 31653 38649 38649
Parameter Units
Ethylbenzene ug/L 5 U
Xylenes, Total ug/L 5 u
Styrene ug/L 5 U
Bromoform ug/L 5 U
1,1,2,2-Tetrachloroethane ug/L 5 U

AppB_r* 010804.xls / voa_wg

10/09/2001 1:51 PM
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Data Validation Report

EnSafe
Charleston - Zone F

SDG #: 31653
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HEARTLAND

ENVIRONMENTAL SERVICES, INC.

Data Validation Report

SDGH#: . 31653

Date: December 8, 1997

Client Name: EnSafe

Project/Site Name: Charleston - Zone F

Date Sampled: October 29-31, 1997

Number of Samples: 19 Aqueous Sample(s) with 0 MS/MSD(s)

Laboratory: Southwest Laboratory of Oklahoma

Validation Guidance: National Functional Guidelines for Organic and Inorganic Data,
February, 1994

QA/QC Level: EPA DQO Level III

Method(s) Utilized: SW846 Third Edition

Analytical Fractions: Volatiles, Semivolatiles, Metals

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 1s or spreadsheets for all samples reviewed
are included after the Data Assessment Narratives. Form 1s for MS/MSD samples or spreadsheets
are not annotated.

The release of this Data Validation Report is authorized by the following signature:

Chinesr & Sta&fip— /2/9/ 77
fau] B.@imburg, Preﬁt Date

4127 Plaza 94 South - St. Charles, MO 63304
(314) 936-1332 - Fax (314) 936-1335



SDG# 31653

Samples and Fractions Reviewed

Sample Identifications Analytical Fractions
ENSAFE ID MATRIX | VOA | SVOA | TAL
109GW00104 WATER X
109DW00104 WATER X X
109EW00104 WATER X X
109FW00104 WATER X X
607GW00104 WATER | X X
607GW01104 WATER X X
109TW00104 WATER X

607GWO01D04 WATER X X
607GW00204 WATER | X X
607GWO02104 WATER X X
607GW00304 WATER X X
607GW03104 WATER [ X X
607TW03104 WATER X

607GW02D04 WATER X X
607THW02D04 WATER X X
607GW00604 WATER X X
607HW00604 WATER X X
607GW06IA3 WATER X X
607TW00604 WATER X Fiid

Total Billable Samples (Water/Soil) 18 16 i6] 0

VOA= SW846 Volatiles
SVQA= SW846 Semivolatiles
TAL= SW846 Metals



DATA ASSESSMENT NARRATIVE

VOLATILE 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 8260A; the
National Functional Guidelines for Organic Data Validation, February 1994, and DQO Level
Il 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 # 31653B

A validation was performed on the Volatile Data from SDG 31653B. The data was evaluated
based on the following parameters:

Data Completeness

Holding Times

GC/MS Tuning

Calibration

Blanks

Surrogate Recoveries

Matrix Spike/Matrix Spike Duplicates
Field Duplicates

Internal Standard Performance
Compound Identification
Compound Quantitation

* - All criteria were met for this parameter.

Calibration

The continuing calibration standard N29338.D exhibited one (1) compound with a %D
greater than 50% but less than 90%. For the following samples and compound, all
positive and non-detect results are qualified as estimated, J/UJ.

607GW00104 bromomethane (51.6%)
607GWQ1104

607GW(1D04

607GW00204
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DATA ASSESSMENT NARRATIVE
VOLATILE ANALYSIS

PAGE -2
Calibrations, continued

The continuing calibration standard N29338.D exhibited one (1) compound with 2 %D
greater than 50% but less than 90%. For the following samples and compound, all
positive and non-detect results are qualified as estimated, J/UJ.

607GW(2104 . bromomethane (51.6%)
607GW00304
607GW03104

The continuing calibration standard N29408.D exhibited one (1) compound with a %D
greater than 25 % but less than 50% for which qualifications were required. For the
following samples and compound, all positive results are qualified as estimated, J.

607GW(0604DL tetrachloroethene (33.9%)
607HWO00604DL

Method Blanks
The method blanks associated with samples in this SDG exhibited contamination. 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 consideration when applying the 5X or 10X criteria to field samples.

Associated Blank Compound Cone, . Action Leve]
VBLK2 xylene (total) 2] pg/L 10 pg/L
Samples Compound Qualification
607GW02D04 xylene (total) CRQL
607THW(02D04
607GWG00604
607HW00604
607GWO06IA3
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DATA ASSESSMENT NARRATIVE
VOLATILE ANALYSIS

PAGE -3
Surrogates

Two (2) samples exhibited one (1) surrogate compound recovery above the QC limits.
All reported positive results in the samples are qualified as estimated, J.

Sample Surrogate %R

607GW00604 . toluene-d8 114%

607THW00604 toluene-d8 117%
Field Duplicates

The field duplicate pair of the following samples exhibited a non-compliant RPD for
the noted compound. The reported positive results for the compound are qualified as
estimated, J.

607GW00604 tetrachloroethene (33% RPD)
607HW00604

Compound Quantitation
For the following samples, the E flagged results are not used in favor of the
corresponding D flagged results reported from the dilution analysis. Al other results
from the dilution analyses are not used in favor of the results reported from the
undiluted analyses.
607GW00604
607THWO00604
607GWO06IA3

System Performance and Overall Assessment

The data required 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 BILANK QUALIFICATION CODES

CRQL = The sample result for the blank contaminant is less than the sample
CRQL and is less than 5X (10X 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.

U = The sample result for the blank contaminant is greater than the sample
CRQL and is less than 5X (10X 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.

No Action = The sample result for the blank contaminant is greater than the sample
CRQL and is greater than 5X (10X 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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SAMPLE ID
607GW00104
607GWO01104
607GW01D04
607GW00204
607GW02104
607GW00304
607GW03104

607GW00604DL
607HW00604DL

607GW02D04
607THW02D04
607GW00604
607HW00604
607GWO6IA3

607GW00604
607HW00604

607GW00604
607HW00604

607GW00604
607HW00604
607GWO6IA3

607GW00604
607HW00604
607GWO6IA3

COMPOUND ID
bromomethane (51.6%)

tetrachloroethene

xylene (total)

All Compounds

tetrachloroethene

All E flagged compounds

All except corresponding
E flagged compounds

DL

+/-

+B

+E

+/-

SUMMARY OF DATA QUALIFICATIONS

QL
J/ul

CRQL

Not Used

Not Used

* 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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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 Method 8270B,
Revision 2, 9/94; the National Functional Guidelines for Organic Data Validation, February
1994, and DQO Level I1I 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 # 31653B

A validation was performed on the Semivolatile Data from SDG 31653B. The data was
evaluated based on the following parameters:

* . Data Completeness
* . Holding Times
* . GC/MS Tuning
* . Calibration
. Blanks
. Surrogate Recoveries
* . Matrix Spike/Matrix Spike Duplicates
* . Field Duplicates
* . Internal Standard Performance
* . Compound Identification

Compound Quantitation
* - All criteria were met for this parameter.
Method Blanks

The method blanks associated with samples in this SDG exhibited contamination. Several samples
required qualification. 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 consideration when applying the 5X or 10X
criteria to field samples.
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DATA ASSESSMENT NARRATIVE

SEMIVOLATILE ANALYSIS
PAGE -2

Method Blanks, continued
Associated Blank  Compound Cone. Action Level
SBLK1 bis(2-ethylhexyl)phthalate ~ 7J pg/L 70 pg/L
SBLK2 bis(2-ethylhexyl)phthalate ~ 1J pug/L 10 pg/L
SBLK3 bis(2-ethylhexyl)phthalate ~ 7J pg/L 70 pg/L

Samples Compound ification

607GW01D04 bis(2-ethylhexyl)phthalate = CRQL

607GW00204

607GW00304

607GW03104

607GW02D04

607HW00604

607GWO6IA3

607GW00104

607GWO01I104 .

109GW00104

607GW00604 bis(2-ethylhexyl)phthalate U
Field QC Blanks

The field QC blanks associated with samples in this SDG exhibited contamination and several samples
required qualification. 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 consideration when applying the 5X or 10X criteria to

field samples.

Associated Blanks Compound

Conc. Action Level

109EW00104 bis(2-ethylhexyl)phthalate ~ 8JB pg/L 80 ng/L
109FW00104 bis(2-ethylhexyl)phthalate =~ 6JB pg/L 60 ug/L
109DW00104 bis(2-ethylhexyl)phthalate =~ 9JB pg/L 90 pg/L
Samples ' omr nd Qualification
607GW02104 bis(2-ethylhexyDphthalate = CRQL
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DATA ASSESSMENT NARRATIVE
SEMIVOLATILE ANALYSIS

PAGE -3

Surrogate Recoveries

Sample 607GWO6IA3 exhibited one (1) or more acid surrogate recoveries below 10% in both
the original analysis and RE analysis. For the following samples and compounds, all positive
results for the acid fraction are qualified as estimated, J, and all non-detect results are

rejected, UR.
SAMPLE COMPOUNDS SURROGATE %R
607GWO6IA3 acid fraction results  phenol-d5 0%

2-fluorophenol 0%,
2,4,6-tribromophenol 0%

Compound Quantitation
For the following sample, the results are not used in favor of the results reported from the
original analysis of the sample because of similar acid fraction surrogate recoveries and
exceeded holding times.
607GWO6IA3RE

System Performance and Overall Assessment

The data required qualifications and rejections
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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 =

No Action =

The sample result for the blank contaminant is less than the sample CRQL
and is less than 5X (10X 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 (10X 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 (10X 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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SAMPLE ID

607GW01D04
607GW00204
607GW00304
607GWO03104

607GW02D04
607THW00604
607GWO6IA3
607GW00104
607GW01104

109GW00104

607GW00604

607GW02104

607GWO6IA3

607GWO6IA3RE

* DL denotes the Form I qualifier supplied by the laboratory
QL denotes the qualifier used by the data validation firm

SUMMARY OF DATA QUALIFICATIONS

COMPOUND ID

bis(2-ethylhexyi)phthalate

bis(2-ethylhexyl)phthalate
bis(2-ethylhexyl)phthalate
acid fraction results

All Results

DL

+B

+B

+-

+/-

oL

CRQL

CRQL

J/UR

Not Used
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- DATA ASSESSMENT NARRATIVE
METALS

General

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 L.CS recoveries, matrix duplicates and calibration results.
This report was prepared in compliance relative to the analytical and deliverable
requirements specified in the SW 846 Appendix IX Methods; the Functional Guidelines for
Inorganic Data Validation,, February 1994, and DQO Level HI 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 # 31653

A validation was performed on the Metals Data from SDG 31653. 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 blank exhibited contamination for the following elements,

Elements Cone. Samples affected

Antimony 2.7 ug/l all water samples below 13.5 ug/l
Beryllium 0.35 ug/l all water samples below 1.35 ug/l
Calcium 60.5 ug/i no impact :
Copper 2.54 ug/l all water samples below 12.7 ug/l
Iron 32.0 ug/ al] water samples below 160 vg/l
Lead 0.98 ug/l all water samples below 4.9 ug/l
Manganese 1.21 ug/l all water samples below 6.05 ug/l
Mercury 0.16 ug/l all water samples below 0.8 ug/i
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Nickel 1.03 ug/i all water samples below 5.15 ug/l

Potassium 178 ug/l no impact
Sodium 107 ug/l no impact
Tin 19.6 ug/l no impact
Zinc 9.89 ug/l all water samples below 49.5 ug/l

The field blanks exhibited contamination for the following elements.

Elements Cong. Samples affected

Barium 0.94 ugfi all water samples below 4.7 ug/l
Zinc 13.1 ug/l no impact

Sodium + 12000 ug/l  all water samples betow 60000ug/1

The USEPA requires that all sample values below five times the preparation, field, DI
or calibration blank contamination be qualified as non-detect, “U™,

The preparation blank exhibited negative bias for the following elements.

Elements Conc. Samples affected
Aluminum -15.4 ug/l  all water samples below 154 ug/l

This reviewer qualifies all positive and non-detect results below ten times the negative
bias as estimated, "J" or "UJ".

Field Duplicate Results

The RPDs for samples 607GW00604 and 607HW00604 for Aluminum (74 %),
Calcium (62%), Iron (62%) and Manganese (58%) were greater than 35%. All
positive and non-detect results are qualified as estimated, "J" or "UJ".

The RPDs for samples 607GW02D04 and 607THW(02D04 for Aluminum (139%),
Barium (132%), Calcium (84 %), Iron (179%), Magnesium (68%), Manganese

(181%), Potassium (99%) and Sodium (110%) were greater than 35%. All positive
and non-detect results are qualified as estimated, "J* or "UJ",

Serial Dilution results

The serial dilution RPDs for waters for Calcium, Magnesium, Potassium and Sodium
were greater than 10%. All positive results are qualified as estimated, "I".

"B" Qualifier

All sample results left with a “B” qualifier after all other qualifications, will be
qualified with a “J™ qualifier in place of the “B” per Ensafe’s request.
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SUMMARY OF DATA QUALIFICATIONS

Sample ID

All water samples below 12.7 ug/l
All water samples below 13.5 ug/l
All water samples below 4.7 ug/l
All water samples below 1.15 ug/l
All water samples below 160 ug/l
All water samples below 4.9 ug/]
All water samples below 6.05 ug/l
All water samples below 0.8 ug/l
All water samples below 5.15 ug/l
All water samples below 60000 ug/1
All water samples below 49.5 ug/]
All water samples below 154 ug/I
607GW00604 and 607THWO00604.

607GW02D04 and 607THWO02D04.

All water samples

Analyte DL
Cu. +
Sb.
Ba.
Be.
Fe.
Pb.
Mn.
Hg.
Ni.
Na.
Zn.
Al +/U
Al, Ca, Fe +/U
and Mn.
Al, Ba, Ca, +/U
Fe, Mg, Mn,
K and Na.
Ca, Mg, Mn, +

K and Na.

All “B” results

all analytes B

J/al
Iyl

J/Jl
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HEARTLAND

ENVIRONMENTAL SERVICES, INC.

Data Validation Report

SDGH#: 38649

Date: July 2, 1999

Client Name: " Ensafe

Project/Site Name: Charleston Zone F

Date Sampled: May 20, 1999

Number of Sampiles: 5 Aqueous Sample(s) with 0 MS/MSD(s)

Laboratory: Southwest Laboratory of Oklahoma

Validation Guidance: National Functional Guidelines for Organic and Inorganic Data,
February, 1994

QA/QC Level: DQO Level III

Method(s) Utilized: SW846 Third Edition

Analytical Fractions: Volatiles, Semivolatiles, Pesticides/PCBs, Metals

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 1s or spreadsheets for all samples reviewed
are included after the Data Assessment Narratives. Form 1s for MS/MSD samples or spreadsheets

are not annotated.

The release of this Data Validation Report is authorized by the following signature:

Chaiy G Jlaggos 7279
ff’aul B. Humburg, Pre@knt Date

4127 Plaza 94 South # St. Charles, MO 63304
{636) 936-1332 = Fax (636) 936-1335



SDG# 38649

Samples and Fractions Reviewed

Sample [dentifications

Analytical Fractions

ENSAFE ID MATRIX VOA SVOA P/P MET
109GW00201 WATER X X X X
609GW(0101 WATER | X X X X
609TW0Q101 WATER | X
609G W00201 WATER X X X X
617GW00301 WATER X X X X

Total Billable Samples (Water/Soil) 5101410 4j0]410

VOA= Volatiles
SVOA= Semivolatiles

P/P= Pesticides/PCBs
MET= Metals




DATA ASSESSMENT NARRATIVES
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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
This report was prepared in compliance relative to the
analytical and deliverable requirements specified in the SW846 Method 8260B; the National
Functional Guidelines for Qrganic Data Review, and DQO Level I1II. All comments made within
this report should be considered when examining the analytical results.

results and internal standard areas.

SDG # 38649

A validation was performed on the Volatile Data from SDG 38649. The data was evaluated based

DATA ASSESSMENT AND NARRATIVE
VOLATILE ORGANICS

on the following parameters.

*® % * X ¥ ¥ *

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
VOLATILE ANALYSIS
PAGE -2

Initial Calibration

The initial calibration, analyzed 05-13-99, contained compounds with RRFs less than
0.050. For the samples and non-compliant compounds listed below, qualify all positive
results as estimated (J) and non detects as rejected (UR).

All Samples ) acetone (0.04516)

Continuing Calibration

The continuing calibration, UL9455.D, contained compounds with %Ds greater than 50%
and less than 90%. For the samples and non-compliant compounds listed below, qualify
all positive results as estimated (J) and non detects as estimated (UJ).

All Samples carbon disulfide (71.6%)
2-chloroethyl vinyl ether (61.2%)

The continuing calibration, UL9455.D, contained compounds with RRFs less than 0.050.
For the samples and non-compliant compounds listed below, qualify all positive results as
estimated (J) and non detects as rejected (UR).
All Samples acetone (0.24)

2-butanone (0.047)

2-chloroethyl vinyl ether (0.027)

System Performance and Overall Assessment

The data as presented requires qualifications.
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LI

U = Not detected

J = Estimated value

GLOSSARY OF DATA QUALIFIERS

UJ = Reported quantitation limit is qualified as estimated

UR = Result is rejected and unusable

D = Result value is based on dilution analysis

E

CRQL =

No Action =

IFICATI

The 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 reported.

The sample result for the blank contaminant is greater than the sample
CRQL and is less than 10X ‘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 10X 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 acetone
All Samples carbon disulfide
2-chloroethyl vinyl ether
All Samples acetone
2-butanone

2-chloroethyl vinyl ether

* 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
+/-

+/-

+/-

oL
J/UR

JUI

J/UR
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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
This report was prepared in compliance relative to the
analytical and deliverable requirements specified in the SW846 Method 8270C; the National
Functional Guidelines for Qrganic Data Review, and DQO Level [IT. All comments made within
this report should be considered when examining the analytical results.

results and internal standard areas.

SDG # 38649

A validation was performed on the Semivolatile Data from SDG 38649. The data was evaluated

DATA ASSESSMENT AND NARRATIVE

SEMIVOLATILE ORGANICS

based on the following parameters.

x* % ¥ % *

* € ¥ * ¥

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 end user should note that the action levels indicated for the blank analysié 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 10X criteria to field samples.

Method Blank

Associated blank Compound Concentration Action Level
SBLK1 bis(2-ethylhexyl)phthalate  2J ug/L 20 ug/L
Samples Compound Qualification
617GW00301 bis(2-ethylhexyl)phthalate CRQL
109GW00201

609GWO00101

609GW00201

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

D BLANK

CRQL =

No Action =

L N E

The 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 reported.

The sample resuit for the blank contaminant is greater than the sample
CRQL and is less than 10X 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 10X 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

SAMPLEID COMPOUND ID DL QL

617GW00301 bis(2-ethylhexyl)phthalate + CRQL
109GW00201
609GW00101
609GW00201

* DL denotes the Form 1 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
PESTICIDE/AROCLORS

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 SW846 Method 8081; the National Functional Guidelines for Organic 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.

SDG # 38649

A validation was performed on the Pesticide/Aroclor Data from SDG 38649. The data was
evaluated based on the following parameters:

* . Data Completeness
* . Holding Times
* . GC Performarice
* . Calibration
* Blanks
. Surrogate Recoveries
* . Matrix Spike/Matrix Spike Duplicates
* . Field Duplicates
* . Compound Identification
* . Compound Quantitation

* - All criteria were met for this parameter.

Method Deviations

The SW-846 Method 8081 (1994) requires a five-point calibration curve for all single-component
pesticides, Toxaphene, and Aroclors 1016 and 1260. The laboratory analyzed a single point curve
for Toxaphene and Aroclors 1016 and 1260. No positive resuits were reported for this compound,
therefore the data did not require gualification.
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DATA ASSESSMENT NARRATIVE
PESTICIDE/AROCLOR ANALYSIS

PAGE -2

Surrogate Recoveries

The sample listed below exhibited a low DCB recovery. The positive results are qualified
as estimated, J, and the non-detect results are qualified as estimated, UJ.

Sample ID " Surrogate % Recovery
609GWO00101 DCB-1 40%
System Performance and Overall Assessment

The data required 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

NJ = Result is considered presumptively present at an estimated concentration

UR = Result is rejected and unusable

D = Result value is based on dilution analysis

METHOD BLANK QUAJIIFICATION 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 resuit 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 sampie
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 COMPOUND ID DL QL

609GW00101 ALL +/- J/UJ

* 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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DATA ASSESSMENT NARRATIVE
METALS

General

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 for Appendix IX metals; 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 # 38649

A validation was performed on the Metals Data from SDG 38649. 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 Conc. Samples affected

Antimony 5.98 ug/l no impact

Copper 1.12 ug/l all water samples below 5.6 ug/l
Sodium 82.0 ug/l no impact

Zinc 26.9 ug/l ‘all water samples below 135 ug/l
Magnesium 42.0 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 Conc. Samples affected
Mercury -0.22 ug/l  all water samples below 2.2 ug/i
Thallium -2.47 ug/l  all water samples below 24.7 ug/]

This reviewer qualifies all samples results below 10 times the absolute value of the
negative blank value.

Matrix Spike Recovery results
The matrix spike recoveries for waters for Calcium (69%), Magnesium (66%) and
Potassium (70%) were below the lower control limits (>30% but <75%). All

positive and non-detect results are qualified as estimated, "J" or "UJ".

The matrix spike recovery for waters for Aluminum (196%) was above the upper
control limits (> 125%). All positive results are qualified as estimated, "J".

Serial Dilution results

The senial dilution results for waters for Aluminum, Calcium, Iron and Magnesium
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 IDL.
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SUMMARY OF DATA QUALIFICATIONS

Sample ID

all water samples below 5.6 ug/l

all water samples below 135 ug/1
all water samples below 2.2 ug/l

all water samples below 24.7 ug/l
all water samples

all water samples
all water samples

all “B” results

Analyte
Cu.
Zn.
Hg.
TI.
Ca, Mg and
K.
Al
Al, Ca, Fe
and Mg.
all analytes

DL
+

+/U

+/U

+ +

QL
U

J/UJ

J/UJ-

J
J

J
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Number of Samples:
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Volatiles, SPLP Volatiles, Semivolatiles, SPLP Semivolatiles,
Pesticides/PCBs, SPLP Pesticides/PCBs, Metals, SPLP Metals,
Cyanide, SPLP Cyanide and Total Organic Carbon

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 s or spreadsheets for all samples reviewed
are included after the Data Assessment Narratives. Form 1s for MS/MSD samples or spreadsheets

are not annotated.
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Samgple Idemifications

SDGH ENO20

Samples and Fractions Reviewed

Analytical Fractions

ENSAFE 1D

MATRIX

VOA

SPLP-V

SVOA

SPLP-SV P/P SPLP-P/P MET  |SPLP-MET CN SPLP-CN TOC

6165B002T1 SOILL X X X X X X
616S3002T2 SOIL X X X X X X
617SB003T] SOIL. X X X X X X
617SB0OIT2 SOIL X X X X X X
617SBO04TI SOIL X X X X X X
617S13004T2 SOIL X X X X X X
619SBOOI T SOll. X X X X » X X
6195B0017T2 SOIL X X X X X X
619SBO04T] SOIL X X X X X X
619SB004T2 SOIL X X X X X X
619SBQI5T) SOIL X X X X X X
619SB01512 SOIL X X X X X X
1098B004T! SOIL X X X X X X
1095B004T2 SOIL X X X X X X
1095B3005TI SOIL X X X X X X
109SB0D0ST2 SOIL X X X X X X
607SBOI6TI SUIL X X X X X X
6135P027T1 SOIL X X X X X X
613S5P027T2 SOIL X X X X X X
1095800451 SOILL X X X X X
109SB00452 SOIL X - X X X X
109880055 SOIL X X X X X
109SB005S2 SOl X X X X X
607SB016S1 SO X X X X X
6135P02751 SOIL X X X X X
6135P027S2 SOIL. X X X X X
6165800251 SOIL. X X X X X
6165800252 SOIL X X X X X
617SB003S1 SOIL X X X X X
617SB003S2 SOIL X X X X X
6175B004S | SOIL X X X X X
6175800452 SOl X X X X X
619SB00ISI SOiL X X X X 1 X
6195800152 SOIL X X X X X
619580045 SOIL X X X X X
619SB00452 SOlL. X X X X X
619SBO1SS| SOM. X X X X X
6195301552 SOIL X X X X X
6115800901 SOIL X
6115800902 SOIL. X

Total Billable Samples (Water/Soil) 0 190 191 0 1910 1910 1910 19 21 0 19 19 0 19 19

VOA= Volaliles MET= Metals
SPLP-V= SPLP Volatiles SPLP-MET= SPLP Metats
SVOA= Senuvolatiles ~ UN= Cyanide

SPLP-SV= SPLP Semivotatiles
P/P= Pesticrdes/PCBs

P-ON= SPLP Cyanide

» TOC= Total Organic Carbon




DATA ASSESSMENT NARRATIVES
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DATA ASSESSMENT NARRATIVE

VOLATILE 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 8260B for GC/MS
Volatiles; the National Functional Guidelines for Organic Data Validation, 2/94, and DQO
Level Il requirements. Allcomments 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 # EN020

A validation was performed on the Volatile Data from SDG EN020. 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.
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DATA ASSESSMENT NARRATIVE
VOLATILE ORGANICS

PAGE 2
Calibrations

The initial calibration analyzed 07/02/99 on Instrument ORCA exhibited one (1)
compound with a %RSD greater than 15% for which qualifications were required. For
the following samples and non-compliant compound, the reported positive results are
qualified as estimated, J.

616SB002T2 . carbon disulfide (21.6%)
617SB003T2
617SB004T2
619SB0O01T2
619SB004T2
619SB015T1
109SB004T2
109SB005T1
109SB005T2
613SP027T1
613SP027T2

The continuing calibration F1019003.D exhibited one (1) compound with a RF less than
0.05. For the following samples and non-compliant compound, the reported positive
results are qualified as estimated, J, and the non-detect results are rejected, UR.

619SB001S2 acetone (0.049)
619SB001S1
619SB015S1
619SB004S2
619SB004S1
619SB01582
109SB005S1
109SB005S2
109SB00451
109SB(0452
616SB00251
616SB002S2
607SB0O16S1
617SB004S1
617SB003S1
617SB004S2
613SP027S2
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DATA ASSESSMENT NARRATIVE
VOLATILE ORGANICS

PAGE 3
Calibrations (continued)

The continuing calibration F1020010.D exhibited one (1) compound with a RF less than
0.05. For the following samples and non-compliant compound, the reported positive
results are qualified as estimated, J, and the non-detect results are rejected, UR.

617SB003S2 acetone (0.0453)
613SP027S1

Blanks

The method blanks and one of the SPLP blanks associated with the field samples in this SDG
exhibited contamination for which 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 10X criteria to field samples.

Associated blank Compound Concentration Action Level

VBLKOI methylene chloride 4 ug/Kg 40 ug/Kg
VBLKO2 methylene chloride 5ug/Kg 50 ug/Kg
VBLKO4 methylene chloride % ug/Kg 90 ug/Kg

acetone 4 ug/Kg 40 ug/Kg

T101799ZHE methylene chlornde 20 ug/L 200 ug/L

Samples Compound Qualifications

619SB0O01T2 methylene chloride U
619SB004T2
619SB015T1
109SB005T1
109SB004T1
616SB002T1
616SB002T2
607SB016T1
109SB005T2
617SB003T1
617SB004T2
617SB003T2
613SP027T1

004



DATA ASSESSMENT NARRATIVE
VOLATILE ORGANICS

PAGE 4
Blanks {continued)

Samples Compound Qualifications

613SP027T2 methylene chloride U
619SBO04TIRE

619SB00IT! methylene chloride CRQL
619SB015T2
109SB004T2
617SB004T1
109SB004S1
109SB004S2
109SB005S1
109SB005S2
607SB016S1
613SP027S2
616SB002S1
616SB002S2
617SB003S1
617SB004S1
619SB00IS!
619SB001S2
619SB004S1
619SB015S1
619SB(1582

619SBO04TIRE acetone U

Internal Standards

The following sample exhibited non-compliant EICP area recoveries below the QC limits
for the noted internal standards. All reported positive and non-detect results are qualified

as estimated, J/UJ.

619SB004T2 1,4-dichlorobenzene-d4
109SB0OC4T1
6165B002T2
617SB003T2
613SP027T2
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DATA ASSESSMENT NARRATIVE
VOLATILE ORGANICS

PAGE 5
Internal Standards (continued)

The following sample exhibited non-compliant EICP area recoveries below the QC limits
for the noted internal standards. All reported positive and non-detect resuits are qualified
as estimated, J/UJ.

619SB0O01T2 chlorobenzene-d5
109SB005T1 . 1,4-dichlorobenzene-d4
619SB015T1 fluorobenzene
109SB0O5T2 chlorobenzene-d5
617SB004T2 1,4-dichlorobenzene-d4
613SP027T1

Surrogate Recoveries

The following samples exhibited a surrogate recovery above the QC limits. The reported
positive resuits are qualified as estimated, J.

Sample - Surrogate %R
617SB003T2 4-bromofluorobenzene 146%
613SP027T2 4-bromofluorobenzene 141%

Compound Quantitation

For the following samples, the reported results are not used in favor of the results reported
from the original analysis of the samples. Both analyses of the sample exhibited similar
internal standard area recoveries.

619SB00I T2RE
619SB004T2RE
619SBO15TIRE
109SBO0STIRE
109SBO04T1RE
616SB002T2RE
109SBO0ST2RE
617SB0O04T2RE
617SBO03T2RE
613SP027TIRE
613SP027T2RE
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DATA ASSESSMENT NARRATIVE
VOLATILE ORGANICS

PAGE 6
Compound Quantitation (continued)

For the following sample, the reported results are not used in favor of the results reported
from the RE analysts of the sample. The RE analyses of the sample exhjbited acceptable
internal standard area recoveries.

619SB004T!1

System Performance and Overall Assessment

The data, as reported, required qualifications/rejections.
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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= Resultis estimated and biased low.
K= Result is estimated a;nd biased high.
R = Result is rejected and unusable

D= 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 (10X 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 (10X 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 (10X 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

616SB002T2
617SB003T2
617SB004T2
619SB001T2
619SB004T2
619SBO15T1
109SB004T2
109SB005T1
109SB005T2
613SP027TI
613SP027T2

619SB001S2
6195B001S1
619SB015S1
6195SB004S2
619SB004S1
619SB01552
109SB005S1
109SB005S2
109SB004S1
109SB004S2
616SB002S1
616SB002S2
607SB016S1
617SB004S1
617SB003S1
6175B004S2
6135P02752

617SB003S2
6135P027S1

COMPOUND ID

carbon disulfide (21.6%)

acetone (0.049)

acetone (0.045)

DL

-+

+/-

+/-

J/JUR

JIUR
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SUMMARY OF DATA QUALIFICATIONS

SAMPLE ID

619SB001T2
619SB004T2
619SB015T1
109SB005T1
109SB004T1
616SB002T1
616SB002T2
607SB016T1
109SB00OST2
6175B003T1
617SB004T2
617SB003T2
613SP027T1
613SP027T2

619SB004T1RE

6195B001T1
619SB015T2
109SB004T2
617SB004T1

109SB004S1
109SB004S2
109SB005S1
1095SB005S2
607SB016SI
613SP027S2
6165SB002S1
6165SB002S2
617SB003S1
6175B004S1
619SB001S1
619SB001S2
619SB004S1
619SB015S1
619SB015S2

619SB004T1RE

COMPOUND ID

methylene chloride

methylene chloride

methylene chloride

acetone

+B

+B

=B

CRQL

CRQL

010



SUMMARY OF DATA QUALIFICATIONS

SAMPLE ID

619SB004T2
109SB004T1
616SB002T2
617SB003T2
613SP027T2

619SB001T2
109SB00ST1

619SBO15Tl
109SB005T2
617SB004T2
613SP027TI

617SB0OG5T2
613SP027T2

619SBO01T2RE
619SB004T2RE
619SBOI5TIRE
109SBOOSTIRE
109SBOOATIRE
616SBO02T2RE
109SBO0OST2RE
617SBO04T2RE
617SBO03T2RE
613SPO27TIRE
613SP027T2RE
619SB004T1

DL denotes the Form I qualifier supplied by the laboratory
QL denotes the qualifier used by the data validation firm

COMPOUND ID
All associated with:
1,4-dichlorobenzene-d4

All associated with:
chlorobenzene-ds5
1,4-dichlorobenzene-d4

All associated with:
fluorobenzene

chlorobenzene-d5
1,4-dichlorobenzene-d4

All Compounds

All Compounds

+in the DL column denotes a positive resuit
- in the DL column denotes a non detect result

DL

+/-

+/-

+/-

+/-

+/-

Jul

JUl

Ul

Ul

Do Not Use



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 Method 8270C for GC/MS
Semivolatiles; the National Functional Guidelines for Organic Data Validation, 2/94, and DQO
Level IIl 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 # EN020

A validation was performed on the Semivolatile Data from SDG EN020. 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

*
*

L I .
e & & & & & & & 5 9

* - All criteria were met for this parameter.

Calibrations

The initial calibration analyzed 10/11/99 on Instrument 5970Z exhibited two (2)
compounds with %RSDs greater than 15% for which qualifications were required. For
the following samples and non-compliant compounds, the reported positive results are
qualified as estimated, J.

109SB004S1 benzoic acid (36.9%)
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DATA ASSESSMENT NARRATIVE
SEMIVOLATILE ORGANICS

PAGE 2

Calibrations (continued)

The initial calibration analyzed 10/11/99 on Instrument 5970Z exhibited two (2)
compounds with %RSDs greater than 15% for which qualifications were required. For
the following samples and non-compliant compounds, the reported positive results are
qualified as estimated, J.

109SB005T1 . benzo(k)fluoranthene (17.4%)
613SP027T1
109SB004T2
613SP027T2
617SB004T2
617SB003T2

The continuing calibration standard Z1021011.D exhibited one (1) compound with a %D
greater than 50% but less than 90%. For the following samples and non-compliant
compound, the reported positive and non-detect results are qualified as estimated, J/UJ.

619SB0O01T2 benzoic acid (61.5%)
619SB001T1
619SB004T1
619SB004T2
619SB015T1
619SB015T2
109SBO05TI
109SB005T2

The continuing calibration standard Z1022009.D exhibited one (1) compound with a %D
greater than 25% but less than 50% for which qualifications were required. For the
following samples and non-compliant compound, the reported positive results are qualified
as estimated, J.

617SB003T2 indeno(1,2,3-cd)pyrene (36.4%)

The continuing calibration standard Z1026002.D exhibited one (1) compound with a %D
greater than 25% but less than 50% for which qualifications were required. For the
following samples and non-compliant compound, the reported positive results are qualified
as estimated, J.

109SB004S1 benzoic acid (30.5%)
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DATA ASSESSMENT NARRATIVE
SEMIVOLATILE ORGANICS

PAGE 3
Blanks

Two (2) of the three (3) SPLP blanks associated with the field samples in this SDG exhibited
contamination for which 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 10X criteria to field samples.

Associated blank Com'gound Concentration Action Level
SSPLPBLKO1 diethylphthalate 3J ug/L 30 ug/L
SSPLPBLK bis(2-ethylhexyl)phthalate  1J ug/L 10 ug/L
Samples Compound Qualifications
109SB005S2 diethylphthalate CRQL
616SB002S1
619SB001S1 bis(2-ethylhexyl)phthalate = CRQL
109SB004S1
607SB0O16S1
109SB005S1 bis(2-ethylhexyl)phthalate U
617SB003S1
613SP027S2

Internal Standards

The following samples exhibited non-compliant EICP area recoveries below the QC limits
for the noted internal standards. All reported positive and non-detect results are qualified
as estimated, J/UJ.

613SP027T1 perylene-d12
613SP027T2
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DATA ASSESSMENT NARRATIVE
SEMIVOLATILE ORGANICS

PAGE 4
Compound Quantitation

For the following samples, the reported results are not used in favor of the results reported
from the original analyses of the samples. The dilution analyses were not necessary
because there were no compounds reported in the lessor dilutions that were above the
calibration range.

613SP027T2DL
613SP027T1DL
619SBO0ITIDL

For the following sample, the E flagged result is not used in favor of the corresponding D
flagged result reported in the dilution analysis of the sample. All other results reported in
the dilution analysis are not used in favor of the results reported in the lessor dilution of
the sample.

617SBO03T2

System Performance and Overall Assessment

The data, as reported, required 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 = The sample result for the blank contaminant is less than the sample
CRQL and is less than 5X (10X 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.

U= The sample result for the blank contaminant is greater than the
sample CRQL and is less than 5X (10X 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.

No Action = The sample result for the blank contaminant is greater than the
sample CRQL and is greater than 5X (10X 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 COMPOUND ID DL OL

109SB004S1 benzoic acid (36.9%) + I

109SB0O0ST1 benzo(k)fluoranthene (17.4%) + ]
613SP027T1
109SB004T2
613SP027T2
617SB004T2
617SB003T2

619SB001T2 benzoic acid (61.5%) +- Ul
619SB001T1
6195SB004T!
619SB004T2
619SBOIST1
619SBOI15T2
109SB005T1
109SB005T2

617SB003T2 indeno(1,2,3-cd)pyrene (36.4%)  + I
109SB004S1 benzoic acid (30.5%) + 7

109SB005S2 diethylphthalate + CRQL
616SB002S1

619SB0O0IS1 bis(2-ethylhexyl)phthalate + CRQL
109SB004S1
607SB016S1

109SB005S1 bis(2-ethylhexyl)phthalate + u
617SB003S1
613SP027S2

017



SUMMARY OF DATA QUALIFICATIONS

SAMPLE ID

613SP027T1
613SP027T2

613SP027T2DL
6135SP027T1DL
619SB001T1DL
6175B003T2

617SB003T2DL

DL denotes the Form I qualifier supplied by the laboratory
QL denotes the qualifier used by the data validation firm

COMPOUND ID

All associared with
perylene-d12

All Compounds

All E flagged compounds

All except corresponding
D flagged results

+ in the DL column denotes a positive result
- in the DL column denotes a non detect result

DL

+/-

+E

+/-

Il

Do not use

Do not use

Do Not use
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DATA ASSESSMENT NARRATIVE
PESTICIDE/AROCLORS

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 resuits. This
report was prepared in compliance relative to the analytical and deliverabie requirements specified
in the SW846 Method 8081A/8082; the National Functional Guidelines for Organic Data
Validation, February 1994; and DQO Level Il 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 # EN020

A validation was performed on the Pesticide/Aroclor Data from SDG EN020. The data was
evaluated based on the following parameters:

* . Data Completeness
. Holding Times
* . GC Performance
. Calibration
* . Bilanks
. Surrogate Recoveries

* . Matrix Spike/Matrix Spike Duplicates
* . Field Duplicates

. Compound Identification

. Compound Quantitation

* - All criteria were met for this parameter.
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DATA ASSESSMENT NARRATIVE

PESTICIDE/AROCLOR ANALYSIS

PAGE -2

Continuing Calibrations

The continuing calibration analyzed on 10/20/99 at 05:46 exhibited one (1) compound with
a %D greater than 15% and less than 50% and required qualifications. For the following
sample and non-compliant compound, the positive results are qualified as estimated, J.

109SB005ST1 Methoxychlor (17.0%)

The continuing calibration analyzed on [0/20/99 at 17:02 exhibited one (1) compound with
a %D greater than 15% and less than 50% and required qualifications. For the following
sample and non-compliant compound, the positive results are qualified as estimated, J.

109SBOOSTIDL 4,4'-DDE (-17.2%)

The continuing calibration analyzed on 10/22/99 at 16:43 exhibited one (1) compound with
a %D greater than 15% and less than 50% and required qualifications. For the following
samples and non-compliant compound, the positive results are qualified as estimated, J.

613SP027T2DL 4,4'-DDD (-15.8%)
617SB003T2
617SB004T2

The continuing calibration analyzed on 10/22/99 at 17:28 exhibited one (1) compound with
a %D greater than 15% and less than 50% and required qualifications. For the following
sample and non-compliant compound, the positive results are qualified as estimated, J.

617SB0O03T2 4,4'-DDE (-17.8%)
The continuing calibration analyzed on 10/23/99 at 03: 15 exhibited one (1) compound with

a %D greater than 15% and less than 50% and required qualifications. For the following
sample and non-compliant compound, the positive results are qualified as estimated, J.

613SP027T2 4,4'-DDE (-16.9%)

0

0



DATA ASSESSMENT NARRATIVE
PESTICIDE/AROCLOR ANALYSIS

PAGE -3

Surrogate Recoveries

The samples listed below exhibited high DCB recoveries. The positive results are
qualified as estimated, J.

.

Sample ID Surrogate % Recovery
109SBO0ST1 DCB 275%
109SBO0OSTIDL DCB 335%

Compound Quantitation

Several samples exhibited column quantitation %Ds greater than 40%. The following guidelines
were used to qualify the data:

l.

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.

The positive single component pesticide sample result which exhibited a column
quantitation difference >100% and is < 10X the respective compound CRQL, is
qualified as non-detect, U. (All multi-component resuits are exempt from this

rule.)

The positive single component pesticide sample result which exhibited a column
quantitation difference >100% and > 10X the respective compound CRQL, is
qualified as presumptively present at an estimated concentration, NJ. (All multi-
component results are exempt from this rule.)

The positive multi-component pesticide sample result which exhibited a column
quantitation difference > 100% and < 10% the respective multi-component CRQL
is qualified as presumptively present at an estimated concentration, NJ.
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DATA ASSESSMENT NARRATIVE
PESTICIDE/AROCLOR ANALYSIS

PAGE -4

Compound Quantitation, Continued

The following samples and compounds have been qualified for high column quantitation

%Ds.
. Lab HESI

Sample ID Compound %D Qual. Qual. Ref. #
109SB005T! 4,4'-DDE 71.4% P J

Methoxychior 28.3% P 1
109SBOOST DL Gamma-Chlordane 223.9% P NJ 4
109SB00OST2 4.4'-DDT 35.5% P 1
109SB004T1 Aroclor-1260 44.7% P J 2
607SBO16T1 4.4'-DDD 150.9% P U 3
613SP027T1 Alpha-Chlordane 82.2% P J 2

Gamma-Chlordane 525.9% p NI 4
613SP027T2 4.4'-DDE 372% P NJ 4

Several samples were diluted to accurately quantitate target compounds. For the following
samples, the results for the E-flagged compounds are replaced with the corresponding
results from the dilution analysis. All other results from the dilution analysis are not used.

109SB0O0ST1
613SP027T1
613SP027T1DLI
613SP027T2

For the following sample, the results for the dilution analysis are not used in favor of the
results reported from the original analysis as the original analysis does not exhibit positive
results above the calibration range of the instrument.

607SBO16TIDL
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DATA ASSESSMENT NARRATIVE
PESTICIDE/AROCLOR ANALYSIS

PAGE -5

Compound Quantitation, Continued
Sample 613SP027T!1 exhibited a positive result above the calibration range of the
instrument for Gamma-Chlordane. Gamma-Chlordane was not detected in the dilution
analysis. For the.following sampie and E-flagged compound, the positive result is
qualified as estimated, J.
613SP027T1 Gamma-Chlordane

System Performance and Overall Assessment

The data required 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

NJ = Result is considered:presumptively present at an estimated concentration

UR = Result is rejected and unusable

D = Result value is based on dilution analysis

METHOD 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 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 resuit
for the blank contaminant is not qualified with any blank qualifiers.
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SUMMARY OF DATA QUALIFICATIONS

SAMPLE ID
109SB005T1
109SBO0ST1IDL
613SP027T2DL
617SB003T2
617SB004T2
617SB003T2
613SP027T2

109SB0O0STI
109SBO0STIDL

ALL

ALL

ALL

ALL

ALL

109SBO0ST!1
613SP027T1
613SP027T1DLI1
613SP027T2

109SBO0ST1DL
613SP027T1DL
613SP027T2DL

COMPOUND ID

Methoxychlor
4,4'-DDE

4,4'-DDD

4,4'-DDE
4,4'-DDE

ALL

AllP < 40%

AllP > 40%
But < 100%

single component pests
AllP > 100%
And < 10X CRQL

single component pests
All P > 100%
And > 10X CRQL

multi-component pests
All P> 100%
And < 10X CRQL

All E-Flagged

All except corresponding
D-Flagged results

DL

+

+E

+/-

QL
]

NJ

NI

not used
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SUMMARY OF DATA QUALIFICATIONS

SAMPLE ID COMPOUND ID DL OL
607SBO16T1DL ALL +/-  not used
613SP027T!1 Gamma-Chlordane +E ]

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

- inthe DL column denotes a non-detect result
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DATA ASSESSMENT NARRATIVE
METALS (SOILS AND SPLP) AND WET CHEMISTRY

General

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 SW846 methods: the Functional Guidelines for Inorganic Data Validation, February 1994,
and DQO Level I1I 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 # EN020

A validation was performed on the Metals for soils and splp and wet chemistry Data from SDG
EN020. 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
Iron 2.42 mg/kg no impact
Zinc 040 mg/kg  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 Conge, Samples affected

Cadmium -0.06 mg/kg  all soil samples below 0.6 mg/kg
Cobalt -0.06 mg/kg no impact

Magnesium -4.43 mg/kg no impact

Thallium -0.25 mg/kg all soil samples below 2.5 mg/kg
Cadmium -0.4 ug/l all splp samples below 4.0 ug/l
Copper -1.0 ug/l all splp samples below 10.0 ug/l
Magnesium -29.3 ug/l no impact

Manganese -0.3 ug/l all splp samples below 3.0 ug/]

This reviewer qualii-'les all samples results below 10 times the absolute value of the
negative blank value.

Matrix Spike Recovery results

The matrix spike recovery for soils for Thallium (0%) was below 30%. All positive
results are qualified as estimated, “JT” and all non-detect results are rejected, “UR”.

The matrix spike recovery for soils for Antimony (47%), Chromium {49%) and Zinc
(63%) and for splp samples Silver (63%) were below the lower control limits (>30% but
<75%). All positive and non-detect results are qualified as estimated, “J” or “UJ”.

Matrix Duplicate results

The matrix duplicate RPD results for splp samples for Zinc (128%) is greater than
35% and Chromium and Iron were greater than the CRDL. All positive results are
qualified as estimated, “J”.

Serial Dilution recovery results

The serial dilution resuits for soils for Arsenic, Calcium, Magnesium and Potassium and
for splp samples for Potassium 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 IDL.
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SUMMARY OF DATA QUALIFICATIONS

Sample ID

all soil samples below 0.6 mg/kg
all soil samples below 2.5 mg/kg
all splp samples below 4.0 ug/1
all splp samples below 10.0 ug/1
all splp samples below 3.0 ug/1
all soil samples

all soil samples

all splp samples
all splp samples

all soil samples

all splp samples
all “B” results

Analyte
Cd.
TL
Cd.
Cu.
Mn.
TL

Sb, Cr and
Zn.

Ag.
Zn, Crand
Fe.
As, Ca, Mg
and K.

K.
all analytes

DL
+U

QL
I

—

IaJ
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ENVIRONMENTAL SERVICES, INC.

Data Validation Report

SDG#: EN023

Date: November 29, 1999

Client Name: Ensafe

Project/Site Name: Charleston Zone F

Date Sampled: October 15, 1999

Number of Samples: 22 Non-Aqueous Sample(s) with 0 MS/MSD(s)
3 Aqueous Sample(s) with 0 MS/MSD(s)

Laboratory: Laucks Testing Laboratories

Validation Guidance: National Functional Guidelines for Organic and Inorganic Data,
February, 1994

QA/QC Level: DQO Level [11

Method(s) Utilized: SW846 Third Edition

Analytical Fractions: Volatiles, SPLP Volatiles, Semivolatiles, SPLP Semivolatiles,

Pesticides/PCBs, SPLP Pesticides/PCBs, Metals, SPLP Metals,
Cyanide, SPLP Cyanide and Total Organic Carbon

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 1s or spreadsheets for all samples reviewed
are included after the Data Assessment Narratives. Form 1s for MS/MSD samples or spreadsheets
are not annotated.

The release of this Data Validation Report is authorized by the following signature:

éxa.% G. Seatbos— /2-2-9¢,
ﬁaul B.(H’umburg, Presiﬁfzht Date

4127 Plaza 94 South * St. Charles, MO 63304
{636) 936-1332 = Fax (636) 936-1335



SDG# EN023

Samples and Fractions Reviewed

Sample Identifications Analytical Fractions
ENSAFE ID MATRIX VOA SPLP-V SVOA SPLP-SV P/P SPLP-P/P MET ° ISPLP-MET CN SPLP-CN TOC
109SBO0ITI SOIL X X X X X X
109S5B001T2 SOIL X X X X X X
109SB01001 SOIL X
109SB01002 SOIL X
613SB0O1101 SOIL X X
613SB01102 SOIL X X
613SP0O51TI SOIL X X X X X X
613SPO51T2 SOIL X X X X X X
619SB01601 SOIL X
619SB01602 SOIL X
6195B01701 SOIL X
6195801702 SOIL X
6195B01801 SOIL X
6195801802 SOIL X
6195802001 SOIL X
619SB02002 SOIL X
620SBO08T2 SOIL X X X X X X
620TB0120% WATER X
620EB01201 WATER X X X X X
620FB01201 WATER X X 1 X X ’ X
109SB001S1 SOIL X X X X X
109SB001S2 SOIL X X X X X
6135P051S1 SOIL X X X X X
6135P05152 SOIL X X X X X
620SB008S2 SOIL X X X X X

Total Billable Samples (Water/Soil) 3 5 0 5 2 15 0 5 2 5 0 5 2 9 0 5 2 5 0 5 0 5

VOA= Volatiles MET= Metals
SPLP-V= SPLP Volatiles SPLP-MET= SPLP Metals
SVOA= Semivolatiles CN= Cyanide
SPL.P-SV= SPLP Semivolatiles SPLP-CN= SPLP Cyanide
P/P= Pesticides/PCBs TOC= Total Organic Carbon

SPLP-P/P= SPLP Pesticides/PCBs



TALCP3

CHARLESTON

ZONE F

- Page: 21
/18799 CHARLESTON ZONE F SOIL (ONLY) Time: 15:22
SDGH# EN023

Rend
B46-SVOA SAMPLE 1D ------- >| 613-5-P0S1-T1 DL 613-5-p051-T2 619-5-8016-01 619-5-B016-02 619-5-8017-01 619-5-8017-02
ORIGINAL ID ----- > | 6135P0S1T1 6135P05172 619SB01601 6195801602 6195801701 6195801702
LAB SAMPLE ID --->| 991043515DL 9910436-17 9910436-09 9910436-10 9910436-07 9910436-08
ID FROM REPORT --»> | 6135p0S1T1 613sP05172 6195801601 6195801602 6195801701 6195801702
SAMPLE DATE ----- >4 10/15/99 10/15/99 10/15/99 10715799 10/15/99 10/15/99
DATE EXTRACTED -->{ 10/19/99 10/19/99 10/19/99 - 10/19/99 10719799 10/19/99
DATE ANALYZED --->! 10/29/99 10/28/99 10/29/99 10/28/99 10/28/99 10/29/99
MATRIX ---------- >| Soil Soil Soil soil Soil Soil
UNITS —----e-om-e UG/KG C| UG/KG UG/KG Al UG/KG UG/KG UG/KG A
CAS # |Parameter END23 ENO23 ENOZ3 ENO23 EN023 ENG23
108-95-2 [Phenol 1800. UR 640. u 410. v 470. u 370. u 410. u
111-44-4 |bis(2-Chloroethyl)ether 1800. 640. u 410, u 470, . u 370. u 410. U
95-57-8 |2-Chlorophenol 1800. 640, u 410. u 470. u 370. u 410. u
541-73-1|1,3-Dichlorobenzene ' 1800. 640. u . 410. u i 470, u 370. u 410, u
106-46-7 |1,4-Dichlorobenzene 1800. 640, u 410. u 470. u 370. u 410. u
"100-51-6 |Benzyl alcohel 1800. 640, u 410, u - 470, - u 370. u 410, u
95-50-1|1,2-pichlorobenzene 1800. 640, U 410. U 470, u 370. u 410. u
95-48-7 [2-Methylpheno! (o-Cresal) 1800. 40, u 410, u 470, u 370. U 410, u
108-60-1 (2,2 -oxybis(1-Chloropropane) 1800. 640. u 410, u 470, u 370. v 410. u
106-44-5 [4-Methylphenol (p-Cresol) 1800, 640, u 410, u 470, . u 370. U 410. u
621-64-7 |N-Nitroso-di-n-propylamine 1800. 640. u 410. u 470. u 370. u 410. u
67-72-1 |Hexachloroethane 1800. 640. u 410, U 470, u 370, u 410, u
98-95-3 |Kitrobenzene 1800. i 640, u 410. oy 470. u 370. u 410. U
78-59-1 |1sophorone 1800. .640. u 410. u 470, u 370. u 410. u
88-75-5 |2-Ni trophenot 1800. 640, u 410. u 470. u 370. u 410, ]
105-67-912,4-Dimethylphenal 1800. . 640, u 410. u 470. u 370. u © 410, U
65-85-0 |Benzoic acid 8800. 3200. u 2000, u 2300. u 1900. u 2000, u
111-91-1 |bis(2-Chlorcethoxy)methane 1800, 540, u 410. u 470, u 370. u 410. U
120-83-2|2,4-Dichlorcophenol 180D, 640. u 410. U 470. u 370. u 410, ]
120-82-1]1,2,4-Trichlorobenzene 1800. 640, 1] 410, u 470. u 370. u 410, U
91-20-3 |Naphthalene 1800. 640, u 410. u 470. u 370. u 410. U
106-47-8 |4-Chleroaniline 1800. 640. u 410. u 470, u 370. u 410, u
87-68-3 |Hexachlorobutadiene 1800. 640, u 410. u 470, u 370. u 410. uU
59-50-7 [4-Chloro-3-methytphenot 1800. 640, u 410, u 470, u 370. u 410, u
91-57-6 [2-Methylnaphthalene 1800. 640, u 410. u 470, u 370. u 410. u
77-47-4 Hexachlorocyclopentadiene 1800, 840, u 410, u 470. u 370. u 410, u
88-06-2 12,4,6-Trichlorophenol 1800. 640. u 410, u 470. u 370. u 410. U
95-95-412,4,5-Trichlorophenol 1800. 640, U 410. u- 470, u 370. u 410, u
91-58-7 2-Chioronaphthalene 1800. 640, u 410, u 470. u 370. U 410. 4
88-T4-4 [2-Nitroanil ire 1800. 640. Y] 410. u 470. u 370. v 410. t
13°-11-3 Ipimethyl phthalate 1800. tl 640, u 410. u 470, u 370. U 410. U
207-74-8 {Acenaphthy epe 1B00. 840, u 410, u 470. u 370. v IR L
§7-59-213-Nitroanitline 1800. t’ I 640, u 410. U 470. u 370. " 410, U
43-32-9 |Acenaphthena 1800. y | 640, ] 410. u 470, u 370. U 410, U
5 -512,4-Dinitrophenol 3500. v 1300. u 810. u 940. u 750, u 810. u
10006Q- 7 4-Nitrophenal 3500. u e‘; 1300. u 810. u 940, ) 750. u 810.
= - Per

**+ T,abh Results

- Unvalidated Data -

DO NOT (Cite *x%
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TALCP3

CHARLESTON - ZONE F Page: 22
718799 CHARLESTON ZONE F SOIL (ONLY) Time; 15:22
SDGJt EN023
846-SVOA SAMPLE 1D ---~--- >»| 613-5-P051-T1 DL 613-§-P0S1-T12 619-5-p016-01 619-5-8016-02 61%-5-BD17-0Y 619-5-B017-02
ORIGINAL ID -~--- > [ 6135P051T1 6135P05172 6195801601 619501602 619SR01701 6195801702
LAB SAMPLE 1D ~-->| 991043461500 9910436-17 .~ 99104356-09 9910436-10 9910435-07 9910436-08
ID FROM REPORT ~->] 6135P05171 6135P05172 6195801601 - 6195801602 6195801701 6195801702
SAMPLE DATE ~---- > 10/15/99 - 10/15/99 10/15/99 10/15/99 10/15/99 10/15/99
DATE EXTRACTED -->| 10719/99 10719799 10/19/99 10/19/99 10/19/99 10/19/99
DATE AMALYZED --->| 10/29/99 10/28/99 10/29/99 10/28/99 10/28/99 10/29/99
MATRIX ------~~=- > ] soil Soil Soil - Soil ) Soit Soil
UNITS -----=---=- > | UG/KG UG/KG A{ UG/KG UG/KG UG/KG UG/KG A
CAS # |Parameter ENO23 ENO23 ENO23 ENDR3 ENOZ3- ENO23
132-64-9 |Dibenzofuran 1800. 640. 1] 410. U 470. u 370. u 410. u
121-14-22,4-0initrotoluene 1800. 640, u 410. u - 47000 U 370. u 410. U
606-20-2 12, 6-Dinitrotoluene 1800. 640, u 410, u 470, u 370. u 410. u
B4-66-2 [Diethylphthalate 1800. 640, u 410. U 470, v 370. U 410. u
7005-72-3 Ja- Chlorophenylphenylether 1800. 640, u 410, u 470. u 370. u 410. u
86-73-7 |Fluorene 1800. 640, u 410, u 470. u 370. u 410, U
100-01-6 l4-Nitroaniline 1800, 640, u 410. U ) 470, u 370, U 410, v
$34-52-1 [2-Methyl-4,6-Dinitrophenol 3500. 1300. v 810 U il g4, u 750. u 810. U
B6-30-6 IN-Nitrosodiphenylamine 1800. 640, u 410, U 470. u 370, u 410, u
101-55-3 |4-Bromophenyl -phenylether 1800, 640, u . 410.- u © 470, . u 370. u 410, U
118-74-1 (Hexachlorobenzene 1300. 640, u 410. 1] 470, u 370. v 410. u
87-8595 [Pentachlorophenal 3500. 1300. u: 10,y 940, u 750, u 810. u
85-01-8 {Phenanthrene 1800. 640, u 410, U 470, U t20. d 410. U
120-12-7 |Anthracene 1800. 640, U 410, U 470, u 370. U 410. u
84-74-2 0i-n-butylphthalate 1800. 440, U 410. u B 470, U 370, U 410. U
206-44-0 [F Luoranthene 1800, - 640, u 410,00 U L 150, J 150, J 410, - U
129-00-0 [Pyrene 1800. 180, J 410, U 140, J 140. J 410. u
85-48-7 |autylbenzylphthalate 1800. 640, u 410, u’ 470. u 370, u 410. 4y
91-94-1|3,3'-Dichlorobenzidine 3500, 1300, u 810. u 940. u 750. u 810, U
56-55-3 {Benzo(a)anthracene 1800, 640. y A0, el v Ees 470, o 9. J 410. U
117-81-7 |bis(2-Ethylhexyl )phthalate (BEHP) 1800, 640, u 410. U 470, U 230. J 250, J -
218-01-9 [Chrysene 1800. £40. u 410. v 120, J 130. J 410, u
117-84-0|0i-n-octyl phthalate 1800. 640, U 410, u 470. u 370. u 410, U
205-99-2 |8enzo(b)}fluoranthene 1800, - 640, u A10, . U - 96, 4 130. J 410. u
207-08-9 |Benzo(k)fluoranthene 1800, . 640. u 41, o - 120, J 83. J 410. u
50-32-8 |Benzola)pyrene 1800. CL 640, U R10.° 0 g 100, J 94. J - 410, u
193-39-5 lindeno(1,2,3-cd)pyrene 1800. 640, u 410. U ) 470. u 370. u 410. u
53-70-3 [Dibenz(a,h}anthracene 1800, 640, U 410, U S AT0, u 370. 1 410, u
191-24-2 Benzo{g,h, ¥ )perylene 1800. lj N 640. u 410, u 470, U 370. u 410, U
(o)
0o L
-0 G
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ATALCP3

CHARLESTCON - ZONE F Page: 23
1/18/99 CHARLESTON ZONE F SOIL (ONLY) Yime: 15:22
SDG# ENO023
WB46-SVOA SAMPLE ID ~------ >| 619-5-B018-01 619-5-B018-02 619-5-B020-01 619-5-8020-02 620-5-8008-12 620-E-B012-01
ORIGINAL D ----+> 6195801801 6195801802 6195802001 6195802002 6205800872 620EB01201
LAB SAMPLE ID --->| 9910434-03 9910435-04 9910436-05 9910436-06 9910439-01 9910436-21
ID FROM REPORT -->| 619SB01801 6195801802 6195802001 6195802002 6205B008T2 620E601201
SAMPLE DATE ----- > 10715799 10/15/99 10/15/99 10/15/99 10/15/99 10/15/99
DATE EXTRACYED -->| 10/19/99 10/19/99 10/19/99 10/19/99 10/19/99 10719799
DATE AMALYZED --->| 10/28/99 10/28/99 10/28/99 10728799 10729799 10/22/99
MATRIX ---=-~---- > | Soil Soil Soit Soil Soil Water
UNITS -----neeeo- > | UG/KG UG/KG A| UG/KG Al ve/ka UG/KG uG/L B
CAS # |Parameter ENDZ3 ENO23 ENO23 ENO23 ENOR3 ENO23
108-95-2 [Phenol 360. u 400. u 370. u 400, u 480, (] 5. u
111-44-4 his(2-Chloroethyl)ether 360. u 400. u 370. u 400, u 480, u 5. u
95-57-8 |2-Chlorophenot 360. u 400, u 370. u 400. u 480. u 5._ u
541-73-111,3-Dichlorobenzene 360, u 400. u 370. u 400, u "~ 4R0. u 5. v
106-46-7 |1,4-Dichlorobenzens 360. u 400, u 370. u 400. t 480. u 5. U
100-51-4 |Benzyl alcohol 360, u 400. u 370. u 400, u 480. 1] 3, u
95-50-1|1,2-Dichlorobenzene 360. u 400, u 370. u 400, u 480. u 5. u
95-4B-7 |2-Methylphenol (o-Cresol) 3s0. u 400, u 370. u 4oa, u 480, 1] 5. u
108-60-1 |2,2"-oxybis(1-Chloropropane) 360. u 400, u 370. u 400, u 480. u 5. u
106-44-5 |4-Methylphenol (p-Cresol} 360. u 400. u 370, U . 400, u - 480. u 5. u
621-64-7 |N-Nitroso-di-n-propylamine 360. u 400. u 370. u 400. u 480. u 5. u
67-72-1 |Hexachloroethane 360. u 400. v 370. - Y 400.- - U 480, u 5, u
98-95-3 Nitrobenzene 340. u 400. u 3ro0. u 400, U 480. u 5. u
78-59-1 |Isophorene 340. u 400. u 370. u 400, u 480, u 5. u
88-75-5 |2-Hitrophenol 360. u 400. u 370. 1] 40D. u 480. u 5. u
105-67-9 12,4-Pimethylphenot 340. u 400, v - 370. U 400.  u 480, u 5. v
65-85-0 |Benzoic acid 1800. U 2000. u 1900. v 2000, L 2400, u 26. u
111-91-1 [bis(2-Chloroethoxy)methane 360, u 400, 1] 370, u 400, u 480. 1] 5. u
120-83-2 |2, 4-Dichlorephenal 360. u 400, u 370. u 400, ] 480. 1) 5. u
120-82-111,2,4-Trichlorobenzene 360. u - 400. u 370, u 400, u 480. u 5. 1]
91-20-3 JNaphthalene 360, u 400. v 370. u 400, u 480, u 5. u
106-47-84-Chloroaniline 360. u 400. u 370. u 400. u 480, u 5. u
B7-68-3 [Hexachlorobutadiene 340, u 4D0. u 370. u 400, u 480. u 5. u
59-50-7 |4-Chtoro-3-methylphenol 360. u 400, u 370, u 400, u 480, u 5. u
91-57-6 2-Methylnaphthalene 360. U 400. U 370. u 400. U 48D, u 5. u
77-47-4 |Hexachlorocycl opentadiene 340, u 400, u 370. u 400, u 480. u 5. u
BB-06-2 12,4 ,6-Trichlorophenal 360. v 400, u 370. u 400. u 480. u 5. u
95-95-4 12,4 ,5-Trichlorophenol 360, u 400, u 370. u 400, u ' 480, u 5. u
91-58-7 |2-Chloronaphthalene 360. u 400. u 370. u 400, u 480. u 5. u
88-74-4 |12-Nitroaniline 340, u 400, u 370. U 400, u 480, 1] 5. u
131-11-3 Ipimethy( phthalate 360. u 400. u 370. U 400. u 480, U 5. u
208- a8 [Acenaphthylene 360. u 400, u 370. u 400, u 480, u 5. u
99-09-2 3-Nitroanil ine 360. u 400, u 370. 1] 400. u 480. u 5. u
83-32-9 |Acenaphthene 360. u 400, u 370. u 400. u 710, 5. u
$IX8-5 [2,4-0ini trophenal 720, u 790. u 750. u 800. u 95¢. 1] 10. u
148aD2-7 |4-Ni trophenol 720, u 790, U 750. U 800, u 950. u 10, u
(A
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TALCP3 CHARLESTON - ZONE F Page: 24
/18799 CHARLESTON ZONE F SOIL (ONLY) Time: 15:22
SDG{l EN023

I846-SVOA SAMPLE ID ~------ >| 619-S-B018-01 619-$-g018-02 619-5-B020-01 | 619-5-B020-02 620-5-B008-T2 620-E-B012-01
ORIGINAL ID -~--- >| 6195801801 6195801802 519502001 .1 619802002 6205800872 620EB01201
LAB SANPLE [D --->| 9910436-03 9910436-04 9910434-05 T ] 9910436-06 9910439-01 9910436- 21
ID FROM REPORY -->| 619SB01801 4195801802 6195802001 6195802002 6205800872 6206801201
SAMPLE DATE ----- >| 10/15/99 10/15/99 10/15/99 10715/99 10/15/99 10715799
DATE EXTRACTED -->| 10/19/99 10719799 10/1%/99 10/19/99 10/19/99 10/19/99
DATE ANALYZED --->| 10/28/99 10/28/99 10/28/99 10/28/99 10/29/99 10727799
MATRIX =-----nm-- >| Seil Soil Soit Soil Soil Water
URLITS -~--------=-- > | UG/KG A | UG/KG A{ UG/KG A| UG/KG A | UG/KG Al UG/L B
CAS # [Parameter END23 ENO23 ENG23 ENOZ23 END23 END23
132-64-9 IDibenzofuran 340, u 400. u 370. U 400. - U 120. 4 S. U
121-14-2 [2,4-Dinitrotoluene 360. u 400, 1] 370. v 400, u 480. u 5. u
606-20-2 2,6-Dinitrotoluene 340. U 400. U 370. u 400. u 480, 1) 5. u
B4-66-2 |Diethylphthalate 360, u 400. u 370.- (T %00, . u 480, u S. v
7005-72-3 4-Chlorophenylphenylether ‘ 360. u 400. u 370. u 400, u 480. u 5. u
B6-73-7 [Fluorene 360. u 400, U - 370. . u 400. u 480, U 5. u
100-01-6 |4-Ritroaniline 3460. u 400. 1] 370. u 4D0. u 480. u 5. u
534-52-1|2-Methyl-4,6-Dinitrophenol 720, u 790. u 750. u - 800, u 950. u 10. H]
86-30-6 |N-Nitrosodiphenylamine 340. U 400, u 370. u 400. 1] 480, u 5. u
101-55-3 (4-Bromophenyl -phenylether 360. V 400, u 370, - U 400. u 480, U 3. u
118-74-1 |[Hexachlorobenzene 360. u 400. u 370. u 400. u 480. u 5. u
87-86-5 [Pentachlorophenol 720, U 790, u 750. u 800. u 950. u 10. u
B5-01-8 [Phenanthrene ' 360. U 400. u 370. u 400, u 480. u 5. u
120-12-7 |Anthracene ) 360, u 400. u 370. u 400, u 480. u 5 u
84-74-2 [Di-n-butylphthalate 360. u 400, u 370. u 400, u 480. u 5. u
206-44-0 [Fluoranthene 360. u 400, u 376. u 400. u 150, J 5. u
129-00-0 |Pyrene 360. u 400, u 370. u 400. u 150. J 5. 1]
85-68-7 Butytbenzylphthalate 340. u 400, u 370, u . 400. 1] 480, u 5. .U
91-964-113,3'-Dichlorobenzidine 720. u 790, u 750, u 800. 1) 950, ] 10, u
56-55-3 [Benzo(a)anthracene 360. u 400. u 370. T 400, u 4BO. u 5. u
117-81-7 |bis(2-Ethylhexyl )phthalate (BEHP) 360. u 400. y 370. u 260. J 480. u 5. u
218-01-9 [Chrysene 350, u 400, 1] 370. u 400, u 95. J 5. u
117-84-0Di-n-octyt phthalate 360, u 400, u 370. u 400, u 480, 1] 5. v
205-99-2 |Benzo(b) ftuoranthene 340. u 400. u 370. u 400. u 120. 3 5. u
207-08-9 IBenzo(k) fluoranthene 360. u 400. u 370. u 400. u 97. J 5. u
50-32-8 |Benzo(adpyrene 360, U 400, u 370. u 400, u 100, J 5. U
193-39-5 {Indeno(1,2,3-cd)pyrene 360. u 400. v 370. u 400. u 480, u 5. 1]
$3-70-3 |pDibenz(a,h)anthracene 360. u 400, u 370. u 400, U 480. Y 5. i
191-24-2 |Benzo(g,h, i )perylene 360. u 400, u 370. u 400. 1] 480. H| 5. it
D
%
_._@,.__.___.
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MEMORANDUM CH2MHILL

Data Validation Summary - CNC Zone F SWMU 109

TO: Louise Palmer/CH2M HILL/CLT
FROM: Herb Kelly /CH2M HILL/GNA
DATE: September 14, 2001

The purpose of this memorandum is to present the results of the data validation process for
the samples collected at SWMU 109 in Zone F. The field samples were collected on
June 5, 2001.

The specific samples and analytical fractions reviewed are summarized below in Table 1.

The Quality Control areas that were reviewed and the resulting findings are documented
within each subsection that follows. The data were validated for compliance with the
analytical method requirements. This process also included a review of the data to assess
the accuracy, precision, and completeness based upon procedures described in the guidance
documents such as the Environmental Protection Agency (EPA) National Functional
Guidelines for Inorganic Data Review (EPA, 1994) and National Functional Guidelines for Organic
Data Review (EPA, 1999). Quality assurance/quality control (QA/QC) summary forms and
data reports were reviewed.

Samples were submitted to General Engineering Laboratories, Inc., in Charleston, South
Carolina, for the following analyses: metals, including specific samples for lead only,
following SW-846 6010 methodology.

Sample results that were not within the acceptance limits were appended with a qualifying
flag, which consisted of a single- or double-letter code that indicated a possible problem
with the data. The qualifying flags originated during the data review and validation
processes. These also include the secondary or the two-digit “sub-qualifier” flags. The
secondary qualifiers provide the reasoning behind the assignment of a qualifier flag to the
data. The secondary qualifiers are presented and defined below.

Attachment 1 lists the changes in data qualifiers, due to the validation process.

APPC_SWMU_109 DV_SummMARY_0109%4 poc i



DATA QUALITY EVALUATION SUMMARY

The following primary flags were used to qualify the data:

[=]
1]

[U]

[U]]

[R]

Detected. The analyte was analyzed for and detected at the concentration shown.

Estimated. The analyte was present but the reported value may not be accurate or
precise.

Undetected. The analyte was analyzed for but not detected above the method
detection limit.

Detection limit estimated. The analyte was analyzed for but qualified as not
detected; the result is estimated.

Rejected. The data is not useable.

Secondary Data Validation Qualifiers

Code
25
BL
BD
BS
CC
DL
FD
HT
IB
IC
IS
LD
LR
MD
MS
OoT
PD
PS
RE
SD
SS
N

Definition

Second Source

Blank

Blank Spike /Blank Spike Duplicate or (LCS/LCSD) Precision
Blank Spike/LCS

Continuing Calibration Verification
Dilution

Field Duplicate

Holding Time

In-Between (metals - B's - ]'s )
Initial Calibration

Internal Standard

Lab Duplicate

Concentration exceeded Linear Range
MS/MSD or LCS/LCSD Precision
Matrix Spike/Matrix Spike Duplicate
Other (see DV worksheet)

Pesticide Degradation

Post Spike

Re-extraction/Re-analysis

Serial Dilution

Spiked Surrogate

Tune

APPC_SWMU_109_DV_Summany_010914.00C 2



Table 1 - Chemical Analytical Methods - Field and Quality Control Samples

TABLE 1
Chemical Analytical Methods - Field and Quality Control Samples
Charleston Naval Complex, Zone F, SWMU 109, Charleston, SC

43554 F1098BO11 1095801101 43554001 6/5/01 N SO 0 1 X
43554 F109SBO11 109SBO1103  |43554002 6/5/01 N SO 2 3 X
43554 F1095B012 1085801201 43554003 6/5/01 N SO 0 1 X
43554 F109SBq12 109SB01203 143554004 6/5/01 N SO 2 3 X
43554 F1098B013 10898801301 43554005 6/5/01 N S0 0 1 X
43554 F1095B013 109SB01303 143554006 6/5/01 N SO 2 3 X
43554 F10958013 108CB01303 (43554007 6/5/01 FD SO 2 3 X
43554 F108SB014 1098801401 43554008 6/5/M1 N SO 0 1 X
43554 F10958a14 109SB01403 (43554009 6/5/01 N 1) 2 3 X
43554 F109VAQD1 109VA001 43554010 6/5/1 N SO 0 0 X

43554 F108VADO2 109VAQ02 43554011 6/5/01 N SO Q 0 X

43555 FIELDQC 109EBQ14 43555001 6/5/01 EB wa X

APPC_SWMU_109_DV_SUMMARY_010914.00C 3



DATA QUALITY EVALUATION SUMMARY

TABLE 1
Chemical Analytical Methods - Field and Quality Control Samples
Charleston Naval Complex, Zone F, SWMU 109, Charfeston, SC

MATRIX CODE

S0 - Soil
SQ - Soil QC Samples
WQ - Water QC Samples

SAMPLE TYPE CODE

EB - Equipment Blank
FD - Field Duplicate
N - Native Sample

App”  MU_109_DV_SummMARY_010914.00C



Inorganic Parameters

Quality Control Review

The following list represents the QA /QC measures that are typically reviewed during the
data quality evaluation procedure for inorganic parameters.

Holding Times - The holding times are evaluated to verify that samples were extracted
and analyzed within holding times.

Blank samples — Sample preparation, initial calibration blanks/continuing calibration
blanks, and equipment blanks were provided for this project. Blank samples enable the
reviewer to determine if an analyte may be attributed to sampling or laboratory
procedures, rather than environmental contamination from site activities.

Lab Control Sample (LCS) — This sample is a "controlled matrix”, in which target
parameters have been added prior to digestion/analysis. The recoveries serve as a
monitor of the overall performance of each step during the analysis, including sample
preparation.

Field Duplicate Samples — These samples are collected to determine precision between
a native and its duplicate. This information can only be determined when target
compounds are detected.

Pre/Post Digestion Spike (MS/MSD) - Spike recovery is used to evaluate potential
matrix interferences, as well as accuracy. Precision information is also determined by
calculating the reproducibility between the recoveries of each spiked parameter.

ICP Interference Check Sample ~ This sample verifies the lab’s interelement and
background correction factors.

Initial Calibration Verification ~ This parameter ensures that the instrument is capable
of producing acceptable quantitative data for the target analyte list to be measured.

Continuing Calibration Verification — This one-point, mid-range parameter establishes
that the initial calibration is still valid by checking the performance of the instrument on
a continual basis.

ICP Serial Dilution — The serial dilution of samples quantitated by ICP determines
whether or not significant physical or chemical interferences exist due to the sample
matrix.

APPC_SWMU_109_DV_Summary_010914.00C 5



DATA QUAUTY EVALUATION SUMMARY

Metals Analyses

The QA /QC parameters for the Metals analyses for all of the samples were within
acceptable control limits, except as noted below.

Blanks

Selected parameters were detected in the preparation blank and in the equipment blank
samples. The parameters and the concentration are listed in Table 2 below. In addition,
selected initial and continuing calibration blanks contained target parameters.

TABLE 2
Equipment Biank Contamination: Metals
Charleston Naval Complex, Zone F, SWMU 109, Charfeston, SC

43554 1200018666 1200018666 LB ‘ALUMINUM 126 : mg/Kg
43554 | N | VICB/CCB | ALUMINUM 14 ug/L
43554 1200018666 1200018666 LB “BAF!IiJM 0.02 mg/Kg ‘
a4  ICBICCB BARIM 0211 ugh
43554 ICB/CCB CADMIUM 0315 ug/L
43554 1200018666 1200018666 LB CALCIUM 9.86 mg/Kg
43554 ICB/CCB | CALCIUM 17.6 ug/L
43554 1200018666 1200018666 1B COFPPER 0.11 mg/Kg
43554 ~ cBICCB COPPER 0831  ugl
43554 1200018666 1200018666 LB IRON 1.73 mg/Kg
43554 N | Ic B/CCB _ IF!ON 11.8 ug/L
43554 H ICB/CCB : LEAb | 287 i ué/L 7
43554 ICB/CC‘BA MAGNESIUM 17.8 ug/L
_ 43554 ICB/CC B MERCLIHY o 0058 h ugﬁ.
43554 1200018666 1200018666 LB POTASSIUM 1.86 mg/Kg
43554 ICB/CCB POTASSIUM 6.96 | ug/L
43554 1200018666 1200018666 LB SODIUM 2.23 mg/Kg
43554 ICB/CCB SObIUM | 19;5’ A ug/L
43554 1200018666 1200018666 LB ZINC 0.26 mg/Kg
43555 43555001 109EB014 EB BARIUM 14.8 ug/t
43555 43555001 109EB014 EB CALCIUM 16900 ug/L

APFC_SWMU_109_DV_SuMmARY_010914 poc



DATA QUALITY EVALUATION SUMMARY

TABLE 2
Equipment Blank Contamination: Metals
Charleston Naval Complex, Zone F, SWMU 109, Charleston, SC

s

43555 1200018314 1200018314 LB CALCIUM 648  ugl
43555 43555001  109EBO14  EB  IRON 528  ugl
43555 1200018314 1200018314 LB IRON 512 ugl
43555 43555001 109EBO14 " EB MAGNESIUM 1560  ugl
43565 43555001  109EBO14  EB  MANGANESE 424  ugl
43655 43555000  109EBO14  EB  NICKEL 320 ugh
43555 43555001 109EBO14  EB  POTASSIUM - 1150  ugl
43555 43555001 109EB014 EB SODIUM 11100  ugh
43555 43555001 109EBO14 EB  ZINC 312 gl

o The equipment blank reported several parameters at unusually high concentrations.
Upon investigation, it was determined that the water provided by the laboratory had
not been processed through a Cation-exchange cartridge. Therefore, the equipment
blank was not used in determining possible contamination for flagging purposes.

If a target parameter determined to be a common contaminant was reported in a field
sample, and the concentration was below the level determined to be due to blank
contamination, the following actions were taken:

o If the concentration was above the reporting limit, the numeric result was unchanged,
but it was flagged "U", as undetected.

o If the concentration was below the reporting limit, the numeric resuit was changed to
the value of the reporting limit, and it was flagged "U", as undetected.

The results qualified due to blank contamination are listed in Attachment 1.

APPC_SWMU_109_DV_SuMmMany_010914.00C 7



DATA QUALITY EVALUATION SUMMARY

Recoveries - MS/MSD and LCS/LCSD

All Matrix Spike (MS), Matrix Spike Duplicate (MSD), Laboratory Control Sample (LCS) and
Laboratory Control Sample Duplicate (LCSD) recoveries were within acceptable quality
control limits, except as noted in Table 3 below:

TABLE 3
MS/MSD Recoveries Qut of QC Limits: Metals
Charleston Naval Complex, Zone F, SWMU 109, Charleston, SC

Recovery Associated

SDG Parameter Recovery Limits Samples Flag
43554 Lead 92/131* 75-125 43554 - 1-11 Detects only - J
43554  Antimony 39.4*/37.2 75-125 43554 - 10, 11 Detects-J, non-

detects-UJ
Potassium 151.8/146.5* 75-125 43554 - 10, 11 Detects only - J
Manganese 81127 75-125
Zinc 106/126* 75-125

* - out of control limits

Serial Dilution

The serial dilution for zinc was slightly above QC limits of 10 percent at 12.8 percent.
Therefore, detected compounds were flagged "J" as estimated, and non-detected compounds
were flagged "UJ".

Conclusion

A review of the analytical data submitted regarding the investigation of SWMU 109 in Zone
F at the Charleston Naval Complex, Charleston, South Carolina by CH2M HILL has been
completed. An overall evaluation of the data indicates that the sample handling, shipment,
and analytical procedures have been adequately completed, and that the analytical results
should be considered usable as qualified.

The analytical data had minor QC concerns as discussed above. However, the validation
review demonstrated that the analytical systems were generally in control and the data
results can be used in the decision making process as qualified.

APPC_SWMU_109 DV_SUMMARY_010914.00C 8



Aftachment 1 - Changeu Qualifiers and Results
Zone F SWMU 109 - Data Validation

: - Sampledd | o]0 Matr i Hod: : ; ‘ il
43554  109CB01303 43554007 S0 METAL SW6010 LEAD 0 288 | = 236 - J mg/Kg < MS
43554 . 109SBU1101 43554001 S0 METAL SW6010 LEAD - 137 = 137 J mg/Kg :MS

43554 109SB01103 43554002 =~ SO = METAL SW6010 LEAD - 42 = a2 4 mg/Kg MS

43554 109SB01201 43554003 SO METAL SW6010 LEAD 72 = 72 ) mg/Kg MS
43554  109SB01203 43554004 SO  METAL SwWe010 LEAD o 2Mm = 2.41 J  mgKg 'MS

43554  109SB01301 43554005 SO METAL SW6010 LEAD o2 = 211 J  mgiKg MS
43554  109SBO1303 43554006 SO ~ METAL  SWE010 LEAD 2 = 25 J  mgKg MS
43554 109SB01401 43554008 @ SO METAL swe010 LEAD 11.9 = e J . mgKg MS

43554  1095B01403 43554008 ' SO METAL  SW6010 LEAD pent o= 2u 0 mgg MS
43554 109VA001 43554010 SO METAL SW6010  ANTIMONY o182 = 182 = J . mg/Kg MS -
43554 109VAOO1 43554010 SO  METAL ~ SWe6010 POTASSIUM = 514 = 514 J = mgKg MS
43554 109VAOO1 43554010 : SO METAL SW6010 MANGANESE .o 144 = 144 mg/Kg MS

43554  109VAQD1 ~ 43564010 SO METAL  SW6E010 LEAD . 576 = 576 J  mgKg MS
43554 109VAQ01 43554010 le} METAL SW6010 ZINC . 954 = 954 J mg/Kg :MS,SD
43554 109VA0O1 ~ 43554010 SO~ METAL  SW010 SODWUM = 122 = . 122 J | mgKg B
43554  109VAQ01 43554010 SO METAL SW7471 MERCURY . 0.014 = 0014 = U mg/Kg BL
43554  103VA002 43554011 SO METAL  SW6010 SILVER 028 = 028 : J mg/Kg 1B
43554  108VA002 43554011 . SO METAL SWe010 BERYLLIUM ©031 ¢ = 031 = J | mgKg IB

43554 109VAQ02 ~ 43554011~ SO~ METAL  SW6010 POTASSIUM .75 = 754 . J . mgKg MS
43554  109VA002 43554011 SO METAL SW6010 MANGANESE | 601 = = 601 J mg/Kg MS _
43554  109VAG02 43554011 SO  METAL  SW6010 SODUM ' @18 = = o9 ' J . mgKg 1B
43554  109VA002 43554011 SO | METAL SW6010 LEAD : 289 . = @ 289 . mg/Kg MS

43554 109VA002 43554011 = SO . METAL  SWB010 ANTIMONY 316 = 316 J | mgKg MS
43554  '108VAOQ2 43554011 SO | METAL = SW8010 ZINC 78 = 728 d mg/Kg 'MS,SD
43554 109VA002 43554011 . SO = METAL  SW7471 MERCURY 0007 = 0007 U mgKg BL
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7
Lab Batch/SDG ID: ‘ 25_2, 2( I

Chain of Custody/ Laboratory Analysis Form

page 10f2
Laboratory: GEL, Charteston, SC
Project Name: Stte Name: g g 2 g
Charieston Navy Complax __Zone A, SWMU 109 g E § i
Project Number: TAT: 21 day ISR I 5
Project Manager: Tom Belsel/ATL Lovel: Level 3 | 5le 3>
Address: oy 3011 SW Willston Rd., Galnesvile, FL_32605 i AEAR H";’
ATL: 115 Perimeter Conter Place NE, Sulte 700, Atiants, GA 30348-1278 § é -
Send Report To: see 2nd page of COC {EDD:|  CNC format E % ale 3
Depth Date & Time g g 3 i -8'
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Data Review and Validation for: Metals and /or Cyanide

Project Name & Task: CNC ZONE A, SWMU 109
# & Case/SDG: 158814.PM.04 43554

program: _ LIarcee_[Inesc Mﬂ&r_
FedQCSampies:  FE | T FD Uzlble -] m5|lmSD ‘BSSS_!_&S__

Reviewed by & Date: V1~ d‘xég&gml 2 (plegloy
Matrix: DwmlMSou [ other ' 7/&4

/

T =
Quality Control Requirements Check Flags Applied
# (if No* checked, see comments) {sece comnents)
ata Pkg Complete (DP) Pkg |All required deliverables in pkg. L INo* [ ] mot provided | L | Rags Applied
COC |All samples on COC reported ﬁo« T o Applied
1, 13, |Cyanide 14 day HT met 0K No* %NIA Fags Appiied
14, Mercury 28 day HT met oK [ INo* |_IN/A Appiled
OOC | Other metals 160 day HT met No* [ In/A Applled
14 |Min. initial # of levels per method oK No* Not provided Rags Appiied
raw {Linearity method criteria oK No* |A] Not provided
2 [ICV criteria oK [ INo*
14 [CCV frequency oK _[_No* (I Aags Applied
2 [CCV critieria oK No*
3 [Detects GRL/CRDL) oK || Na% bink wistt] ] Flags Applied
3 [ICB, CCB 0K No* [X see bink wksht
3 |1 PB per batch oK [ INo*”
4 criteria met OK No* LJ
5 ) MSD_| | M% None* | PXJOK [ [No* Fags Appiied
5 ” |Recovery Limits: Lab | IMeth [ | No* 1
6 |Precision critenia No*
5 |Criteria met 0K No* led
6 |Criteria met oK No* [ - N/A led
7 |Frequency oK No* | IN/A L] Flags Applied
Acceptance criteria met 0K No*
8 |Criteria met OK No* A ied
9 |Criteria met oK No* [ In/a Applied
internal Standards used 3 No* A M
1 [All hits within cal. Range A No* |_| Al ND L Flags Applied
1 |Total > Dissolved ok [ Ino* RIna ] led
M 1__{Precision of native vs Field Du 0K No* ied
This sheet is applicable to multiple methods. All requirement items may not 10 every analytical method.
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Data Review & Validation Inorganic Blank Worksheet

Case/SDG: CnC U=SSY Matrix: [wets (¥ L[lother
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Data Review & Validation Inorganic MS/MSD, LCS, or LCS/LCSD Worksheet

74X |

: 5, Matrb:  [water [KIsot  [Joter
che pat:_(p[2%K)0)
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TUTAL METALDS
-1-
INORGANIC ANALYSIS DATA PACKAGE

SDG Ne.: 43554 Method Type: SW-846
[sample : 33554001 | [Client ID: 1095801101 ]
Cenitract: CH2M00400 Lab Cede: GEL Case No.: GEL SAS Ne.:
PMatrix: SO | Date Recetved: 6/672001 Level: LOW [%7Solds: 9390 i
Analytical
CASNe.  Amalyte Concentration Units C Qul M DL InstrumentiD Run
7439921 Lead T msS 137 meke A P 0.16  TIA61 Trace ICP2 615018
Celer Before: Clarity Before: Textare:
Color After: Clarity Attey: Artifacts:
Commuents:

AN

)

glﬁ(%tﬂ /M// Q(E%//O/

1€



IVIAL M 1ALD
-1-
INORGANIC ANALYSIS DATA PACKAGE

SDG Ne.:43554

Method Typs: SW-346.

Fample ID: 43554002 ] [Clicot 1D: 1095803103 ]
Centract: CH2M 00400 Lab Cede: GEL Case No.: GEL SAS Nou:
Matri: ~ SOIL | Date Received: 6/6/2001 Level: LOW [% Selids: 88.10 ]
Analytical
CASNe.  Analyte Concentration Units C Qual M DL InstrumentID Ru»
7433921 Led I vhS 420 mghke /'!‘ P 0.16 TIAS) Trace ICP2 61901B
Color Belore: Clarity Before: Texture:
Color Alter: Clarity Alter: Artifacts:
Comments:

/\\\\\6\

17



LULAL M LALD
-1-
INORGANIC ANALYSISDATA PACKAGE

SDG Ne.: 43554 Method Type: SW-846
[Sample ID: 43554003 | [Chient 1D: 1058801201
Centract: CH2M 00400 Lab Cede: GEL Cass No: GEL SAS Ne.:
[Matrix:  SOIL "] Date Received: 6/6/2001 Level: LOW |% selids: 230 ]
Analyticeal
CAS No. Analyte _ Concentration Units C  Qual M DL Instrument ID Ren
7439921 Lead T MmS 120 mgig X P 0.15  TFA61 Toace ICP2 61901B
Celor Befere: Clarity Belore: Texture:
Celor After: Clarity After: Artifacts:
Comments:

18



TULIAL MILIALY
e1-
INORGANIC ANALYSISDATA PACKAGE

SDG No.: 43554 Methed Type: SW-846
Fsample ID: 43554004 ] [cuent - 1095801203
Ceontract: CH2ZM 00400 Lab Cede: GEL Case Ne.: GEL SAS Ne.:
Matrix:  SOIL | Date Received: 6/672001 Level: LOW I® Solids: 79.20
Anralytical
CAS No. Anslyte Concentration  Units € Qual M DI.  Instrument ID Rup
7439921 Lead J S 241 mghke )" P 0.18  TIAS] Trace JCP2 61901B
Colox Before: Clarity Before: Texture:
Coler After: Clarity After: Artifacts:
Comments:

bl2g

19



TUTAL METALDS
-1-
INGRGANIC ANALYSIS PATA PACKAGE

SDG No.: 43554 Method Type: SW-B46
[Sample ID: 43554005 | [Ciient ID: 1098801301 |
Contract: CH2ZMD0400 Lab Cede: GEL Cate No.: GEL SAS Ne.:
PMatrix:  SOIL | Date Received: 6/62001 Level: LOW [% Selids: B6.00 H
Analytical
CAS Ne. Anslyte Conceatration Units C Qua M DL Instrament ID Run
7439921 Lt T MS 201 mphe P P 016 TIA6] Trace ICP2 61901B
Celor Before: Clarity Before: Texture:
Color After: Clarity Afier: Artifacts:
Comments:

20



SDG No.: 43554

TOTAL METALS

INORGANIC ANALYSIS PATA PACKAGE

Method Type: SW-845

fsample I: 43554006 | [cuent ID: 10958061303 |
Contrsct: CH2M 00400 Lab Code: GERL Case Ne.: GBL SAS Ne.:
Patrix:  SOLL | Date Received: 6/6/2001 Level: LOW [ Setds: 7370 |
Analyticsl
CAS No. Analyte Concentration Units C  Qual M DL Instrument ID Run
743992-1 Lesd T mS 235 mghg N P 0.18  TIA61 Trace ICP2 61901B

Celor Before:
Coler After:
Comments:

Clarity Before:

Clarity After:

Texture:
Artifacts:

e

Glog”

21



LUIAL MELALD
e1-
INORGANIC ANALYSIS DATA PACKAGE

SDG Ne.: 43554 Moethod Type: SW-846
[Sample ID: 43554007 | [client - 105CB 01303 ]
Contract: CHIM 00400 Lab Cede: GEL Case Neo.: GEL SAS Ne.:
Matriv:  SOIL | Date Recetved: 6/6/2001 Level: LOW [% Selids: 71.40
Analytical
CAS Ne, Analyte  Concentration Units C_ Qual M DL Instrument ID Run
7439921 Lead T MS 236 mekg X P 020 TIAGI Tence ICP2 61901B
Color Belore: Clarity Before: Texture:
Coler After: Clarity After: Artifacts:
Camments:

22



1ULAL MELALD
-1-
INORGANIC ANALYSISDATA PACKAGE

SDG No.: 43554 Methad Type: SW-346
[Sample ID: 43554008 | [Chient10: 1035BO1401
Centraci: CHIM 00400 Lab Cede: GEL Case No.: GEL SAS Ne.:
Matr:  SOLL | Date Recedved: 6/672001 Level: LOW [% Selids: 96.40
Analytical
CAS Ne. Analyte  Concentration Units C  Qual M DL Instrument ID Rua
7439921 Lesd J MS 119 mekg A P 0.14  TIAG61 Trace ICP2 61901B
Coler Befere: Clarity Befere: Textare:
Caler After: Clarity After: Artifacts:
Comments:

A
(2

75

(2%




A\ A £AL) ATALL R IRLAY
-1-
INORGANIC ANALYSIS DATA PACKAGE

SDG Ne.: 43554 Methed Type: SW-346
[ample I: 43554009 | [Ctient TD: 1095801403 J
Centract: CH2M 00400 Lab Code: GEL Case No.: GEL SAS Ne.:
[Matrix:  SOIL { Date Recetved: 6/6/2001 Lave: LOW {% Selids: 9340 i
‘ Analytical

CAS No. Analyte Concentration  Units €  Qual M DL Instrument ID Rux

49921 Lead 3 M5 211 mehke X F 016 TIAS1 Trace ICP2 61901B
Coalor Before: Clarity Belore: Texture:
Calor After: Clarity After: Artfacts:
Comments:

(olz¥

CXir_w4K

24



SPG Ne.: 43554

TULTAL MELALD
-1-
INORGANIC ANALYSIS DATA PACKAGE

Melthed Type: SW-346

[Sample ID: 43554010 | {Ctient 1D: 109V A0O1 i
Centract: CH2ZM 00400 Lab Cede: GEL Case No.: GEL SAS Neu:
[Matrix:  SOIL | Date Recetved: 6/672001 Leva: LOW I% Sclids: 99.90 |
Analytical

CAS No. Amalyte Concentration Units C  Qual M DL Instrument ID Rua
7429-90-5  Aluminam 3620 mehe F 074 TIAS] Trecs ICP2 619018
7440-36-0  Antimony 182 mghg T Bms X P 0.28  TIA6] Trace ICP1 £2001
T440-33-2  Arscmic 153 mgig p 023  TIAS] Trace ICP2 619018
7440-39-3  Bagum 337 mghg P 002 TIAS! Trece ICP2 619018
7440417 Beryllinom 0.50 mghy P 0.02  TIA61 Trace ICP2 61901B
7440439 Cadmiuom 093 mghkg P 0.03 TIAG] Trace ICP2 61901B
17440702 Calcum 24800 mg/kg ~ P 049  TIA6) Trace ICP2 61901B
7440473 Chrominm 412 mghkg P 0.06 TIA61 Trace ICP2 61901B
T440-484  Cobalt 35.07 mghg P 0.04  TIAG1 Trace ICP2 61901B
7440-50-8 Copper 598 mghke | 4 0.06 TITAG] Traee ICP2 619018
7439-89-6 Tron 15000 mgkg P 032  TIAS] Trace ICP2 61901B
7439921 Lead 576 mghgJ M5 X P 0.14 'TTA61 Trace ICP2 61901B
7439954 Magnesiom 1040 P 036 TIAG] Trace ICP2 61901B
7439965 Mogancse 194 mghg T Mo NP 003  TIAS1 Trace ICP2 619018
7439916 Mexoury 0014 mghg L BL AV 0003 pECVAA 61801spHg
7440-2-0  Nickel 100 mghy P 0.08  TYAGI Trace ICP2 61901B
7440097 Potaminm 514 mpge T msS A P 0.64  TIASI Trace ICP2 615018
TT82492  Seleninen 029 mghkg u P 029  TIAG] Trace KIP2 61901B
7840224  Silver 0.09 mgig U P 0.09 TIA6] Trace ICP2 619018
440135 Sodivm T~ F& 122 mphgdt—FHBe— P 0.77  TIASI Trace ICP2 61901B
7440-28-0 Thalliom 033 mghke U P 038  TIAG1 Trace ICP2 61901B
7440622 Vanadiom 119 mghg P 0.06 TIAG! Trace ICP2 61901B
7440-66-6 Zinc 954 mghg T M5SDRT P 0.18  TIA61 Trace ICP2 61901
Celor Before: Clarity Before: Textare:

Celor After: Clarity After: Artifacts:

Camments:

Ng{ \UL\S“I

vt

T o

olcg




AVIAL MBL1ALD

-1
INORGANIC ANALYSISDATA PACKAGE

SDG Ne.: 43554 Methed Type: SW-346

[Sample 1D: 43554011 1 [Cticas 10 108V A0DZ N

Contract; CHZM 00400 Lab Cede: GEL Case No.1 GEL SAS No.:

Matriz:  sOIL | Date Recetved: 6/672001 Lavel: LOW 1% Sehids: 99.70 |

Analytical

CAS No. Analyte Concentration  Units € Qual M DL Instrument 1D Ren
7429-90-5  Aluminum 3730 mgikyg P 071 TIAG6I Trace ICP2 619018
7440360 Antimoay 336 mghg J B mS X P 026 TIAS1 Trace ICPY 62001
T440-38-2  Arsenic 958 mg/kg P 0.2 TIAGL Trace ICP2 619018
7440-39-3 Bariom 588 mgig P 0.02 TJA61 Trace ICP2 61901B
T44041-7 Bearyliiom 03] mAg J ¥ IR P 0.01 TIAG1 Trace ICP2 615018
744043-9 Cadmiom 1.72 mghg P 0.03  TIAS] Trace ICP2 61901B
7440702 Calciom 5T10 mg/xg ol P 047  TIA61 Trace ICP2 619018
7440-47-3 Chrominm 113 mghg P 005 TIAGY Trace ICP2 61901B
7440484 Cobalt 9.85 mghkg P 0.04  TIASI Trace ICP2 619018
7440508 Copper 209 mg/ke 4 006  TIAGL Trace ICP2 61901B
7439-89-6 Yron 105000 P 0.77 TIA61 Trace ICF2 61901
7439921 Lesd 289 mghe J M5 N P 0.14  TIA6] Trace ICP2 61901B
7439954 Magnesiom 1160 mghg P 034  TIA6) Trace ICP2 619018
7439-96-5 Munganese 601 mgg T M N P 0.03  TIA61 Trace ICP2 619018
7439976 Mercury 0007 mgxg U F BL. AV 0.003 PECVAA 61801¢pHg
7440020 Nickel 853 mghg P 0.08 TJA61 Trace ICP2 619501B
7440097 Potsssium 754 mghg T S W P 0.61 TIAG1 TracoICP2 619018
T78249-2  Seleniun 086 mg/kg P 0.28  TIAS1 Trace ICP2 619018
7440224  Silver 028 meng 3 ETHR P 008  TIASI Trace ICP2 61901B
7440235 Sodmm T-FE 919 mpxg H—A—Bt— P 0.74  TIAGI Trace ICP2 619018
7440-23-0 Thallilom 091 mgkg u | 4 091  TIAG1 Tince ICP2 61901
7440622 Vanadivm 175 mghg P 0.06 TIAG1 Trace ICP2 61901B
7440-66-6 Zinc 728 msfka:f'mS,SbB“ P 0.17 TIAG1 Trace ICP2 61901
Coler Before: Clarity B efore: Texture:

Celer After: Clarity After: Artifacts:

Comments:

o
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APPENDIX D

Soil Screening Level Tables and SPLP Data

Site-specific soil screening levels (SSLs) were calculated based on the results of the synthetic
precipitation leaching procedure (SPLP) data. A site-specific dilution attenuation factor
(DAF) was calculated using parameters shown in the attached table. Infiltration rates for the
unpaved site condition used the full infiltration value provided by the United States
Geological Survey (USGS). Hydraulic conductivity was estimated using the USGS model for
the Charleston Naval Complex (CNC) area.

Please refer to attached tables.

APPENDIX D D1



DAF Calculations

Assuming100% of USGS Infiltration Rate for all sites; K from USGS model

Hydraulic Hydraulic Aquifer  Source Infiltration Mixing
Site(s) Conductivity Gradient Thickness Length Rate Zone DAF
K I da Sw I d
(miyr} {m/m) {m) (m) (miyr) (m)
004/619, 036/620 445 0.02 9.8 120 0.0305 9.8 24.8
616,617 389 0.018 9.8 21 0.0305 23 26.3
607 445 0.0079 8.2 46 0.0305 5.3 14.2
609, 611 375 0.0043 8.5 38 0.0305 47 7.6
109 278 0.0058 7.6 30 0.0305 3.7 7.6
613/615/175 222 0.0227 9.1 150 0.0305 9.1 11.0
709 278 0.025 10.8 120 0.0305 10.8 215

From Egs 11 and 12 in EPA Soil Screening Guidance
Equation assumes that the same soil concentration occurs all the way to the water table. Depth

to water has very minor effect on the DAF; only affecting the mixing zone thickness to a limit.

The 'Source width’ is almost directly proportional to DAF, as is K and .

Infiltration rate is for unpaved condition



Site-Specific SSL

SWMU 109 ZONE F SSL calculations
Infiltration, m/yr I"=.0305
Hydraulic Conductivity, m/yr 300
Site-Specific DAF 7.6
Constituent SSL for DAF=1| Adjusted SSL
Ag MG/KG 5.7E+01 4.3E+02
Al MG/KG 7.4E+04 5.6E+05
As MG/KG 4.6E+01 3.5E+02
Ba MG/KG 8.3E+01 6.3E+02
Be MG/KG 7.7E-01 5.8E+00
Ca MG/KG

Cd MG/KG 4.6E+00 3.5E+01
Co MG/KG 1.3E+04 9.7E+04
Cr MG/KG 1.4E+02 1.0E+03
Cu MG/KG 3.1E+03 2.4E+04
Fe MG/KG 2.8E+04 2.1E+05
Hg MG/KG 5.4E+00 4.1E+01
K MG/KG

Mg MG/KG

Mn MG/KG 1.3E+04 9.7E+04
Na MG/KG

Ni MG/KG 1.9E+02 1.4E+03
Pb MG/KG 4.0E+02
Sb MG/KG 1.1E+00 8.0E+00
Se MG/KG 1.8E+01 1.4E+02
Sn MG/KG

T MG/KG

\ MG/KG 2.6E+02 2.0E+03
Zn MG/KG 4 .8E+03 3.7E+04

SSL calculated from SPLP data for each site
a Thallium from EPA Region lll tables; no SPLP detects
b Lead default to 400 mg/kg



SWMU 109 SPLP Data

Sample no.
109SB001T1
surface

109SB0O1T2
subsurface

Ag
Al
As
Ba
Be
Ca
Cd
Co
Cr
Cu
Fe
Hg
K
Mg
Mn
Na
Ni
Pb
Sb
Se
Sn
!
Vv
Zn

Concentration

1.00 MG/KG
14500.00 MG/KG
16.90 MG/KG
74.30 MG/KG
0.67 MG/KG
16800.00 MG/KG
0.24 MG/KG
16.80 MG/KG
26.00 MG/KG
48.70 MG/KG
17700.00 MG/KG
3.70 MG/KG
1110.00 MG/KG
1970.00 MG/KG
282.00 MG/KG
265.00 MGYKG
11.30 MG/KG
476.00 MG/KG
1.30 MG/KG
1.60 MG/KG
6.30 MG/KG
0.28 MG/KG
36.40 MG/KG
419.00 MG/KG

0.04 MG/KG
9300.00 MG/KG
4.40 MG/KG
22,10 MG/KG
0.30 MG/KG
3980.00 MG/KG
0.03 MG/KG
2.80 MG/KG
15.50 MG/KG
4.80 MG/KG
9860.00 MG/KG
0.10 MG/KG
732.00 MG/KG
1090.00 MG/KG
82.00 MG/KG
154.00 MG/KG
5.00 MG/KG
18.70 MG/KG
0.70 MG/KG
1.10 MG/KG
5.50 MG/KG
0.21 MG/KG
19.90 MG/KG
20.70 MG/KG

J 109SB00181
= surface
J

J

J

J

J

J

J

J

J

J

J

uJ

U

uJ

J

] 1095B001S2
= subsurface
J

J

u

J

J

J

J

J

J

J

J

J

J

uJ

U

uJ

J

Ag
Al
As
Ba
Be
Ca
Cd
Co
Cr
Cu
Fe
Hg
K
Mg
Mn
Na
Ni
Pb
Sb
Se
Sn
Tl
Y
Zn

Ag
Al
As
Ba
Be
Ca
Cd
Co
Cr
Cu
Fe
Hg
K
Mg
Mn
Na
Ni
Pb
Sb
Se
Sn
Tl
v
Zn

SPLP
0.50 UG/L
37300.00 UG/L
19.40 UG/L
2350.00 UG/L
0.80 UG/L
17200.00 UG/L
0.30 UG/L
5.40 UG
50.60 UG/L
45.30 UG/
28100.00 UG/
1.40 UG/
4630.00 UG/L
3960.00 UG/L
174.00 UG/L
14000.00 UG/L
17.10 UG/L
176.00 UG/L
2.40 UG/L
3.20 UG/L
3.90 UG/L
2.40 UG/L
70.20 UG/L
1920.00 UG/L

0.50 UG/L
9330.00 UG/L
6.30 UG/L
893.00 UG/L
0.90 UG/L
13700.00 UG/L
0.30 UG/L
0.50 UG/L
12.50 UG/L
3.00 UG/
5890.00 UG/L
0.40 UG/L
1000.00 UG/L
1470.00 UG/L
23.20 UG/L
1970.00 UG/L
5.20 UG/L
18.40 UG/L
3.00 UG/L
410 UG/
2.80 UGL
2.40 UG/
28.90 UG/L
285.00 UG/L

NS CCll &« necypcgppneegcuneecnll «c

Il «CeeCCll Ca@) e Ccece | CCICll &«



SWMU 109 SPLP Data

Sample no.
109SB004T1
surface

109SB004T2
subsurface

Ag
Al

As
Ba
Be
Ca
Cd
Co
Cr
Cu
Fe
Hg
K

Mg
Mn
Na
Ni

Pb
Sb
Se
Sn
Tl

\'4

Zn

Ag
Al
As
Ba
Be
Ca
Cd
Co
Cr
Cu
Fe
Hg
K
Mg
Mn
Na
Ni
Pb
Sb
Se
Sn
n
\'4
Zn

Concentration

0.04 MG/KG
2190.00 MG/KG
5.00 MG/KG
9.10 MG/KG
0.08 MG/KG

334000.00 MG/KG

0.81 MG/KG
5.50 MGYKG
8.30 MG/KG
26.00 MG/KG
4300.00 MG/KG
0.04 MG/KG
1580.00 MG/KG
3440.00 MG/KG
318.00 MG/KG
681.00 MG/KG
17.10 MG/KG
18.10 MG/KG
0.45 MG/KG
0.15 MG/KG
6.20 MG/KG
2.10 MG/KG
8.40 MG/KG
56.40 MG/KG

0.05 MG/KG
4130.00 MG/KG
2.10 MG/KG
10.60 MG/KG
0.40 MG/KG
6270.00 MG/KG
0.03 MG/KG
2.30 MG/KG
10.90 MG/KG
3.60 MG/KG
4270.00 MG/KG
0.18 MG/KG
496.00 MG/KG
795.00 MG/KG
30.60 MG/KG
86.40 MG/KG
3.90 MG/KG
4.90 MG/KG
0.24 MG/KG
0.75 MG/KG
2.90 MG/KG
0.24 MG/KG
10.80 MG/KG
15.40 MG/KG

I pEeECSN NN C=C NS e

Wt n

LI T o BN o | I O | IS S
o~

109SB004S1
surface

109SB00452
subsurface

Ag
Al
As
Ba
Be
Ca
Cd
Co
Cr
Cu
Fe
Hg
K
Mg
Mn
Na
Ni
Pb
Sb
Se
Sn
Tl
\'
Zn

Ag
Al

As
Ba
Be
Ca
Cd
Co
Cr
Cu
Fe
Hg
K

Mg
Mn
Na
Ni

Pb
Sb
Se
Sn
Ti

\'4

Zn

SPLP
0.50 UG/L
5410.00 UG
5.70 UG/L
446.00 UG/L
0.90 UG/IL
16900.00 UG/L
0.30 UG/L
0.50 UG/L
8.20 UGIL
10.60 UG/L
4150.00 UG/L
0.40 UG/L
825.00 UG/L
1190.00 UG/L
18.70 UG/L
1200.00 UG/
6.20 UG/L
6.20 UG/L
2.40 UG/L
1.70 UG/
2.70 UGL
2.40 UGL
12.20 UG/L
134.00 UG/L

0.50 UG/L
475.00 UG/L
2.00 UGIL
194.00 UG/L
0.90 UG/L
12400.00 UG/L
0.30 UG/IL
0.50 UGIL
1.30 UGIL
1.40 UG/L
700.00 UG/L
0.40 UG/L
1070.00 UG/L
807.00 UG/L
10.70 UG/L
854.00 UG/L
1.10 UG/L
3.90 UG/L
5.30 UG/L
3.30 UG/IL
6.20 UGIL
2.40 UG/L
6.50 UG/L
31.90 UG/L
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SWMU 109 SPLP Data

Sample no.
109SB005T1
surface

109SB005T2
subsurtace

Ag
Al
As
Ba
Be
Ca
Cd
Co
Cr
Cu
Fe
Hg
K
Mg
Mn
Na
Ni
Pb
Sb
Se
Sn
T
v
n

Ag
Al

As
Ba
Be
Ca
Cd
Co
Cr
Cu
Fe
Hg

Mg

Na
Ni

Pb
Sb
Se
Sn
Ti

Zn

Concentration

0.05 MG/KG
6810.00 MG/KG
14.10 MG/KG
37.80 MG/KG
0.32 MG/KG

252000.00 MG/KG

1.20 MG/KG
5.50 MG/KG
41.40 MG/KG
84.20 MG/KG
10300.00 MG/KG
0.38 MG/KG
1450.00 MG/KG
2910.00 MG/KG
331.00 MG/KG
574.00 MG/KG
23.90 MG/KG
793.00 MG/KG
3.90 MG/KG
0.31 MG/KG
8.80 MG/KG
2.60 MG/KG
20.80 MG/KG
326.00 MG/KG

0.06 MG/KG
7380.00 MG/KG
3.30 MG/KG
25.90 MG/KG
0.37 MG/KG
4830.00 MG/KG
0.03 MG/KG
2.70 MG/KG
13.00 MG/KG
9.80 MG/KG
6760.00 MG/KG
0.06 MG/KG
561.00 MG/KG
849.00 MG/KG
46.70 MG/KG
134.00 MG/KG
5.10 MG/KG
29.10 MG/KG
0.40 MG/KG
0.97 MG/KG
6.10 MG/KG
0.28 MG/KG
14.90 MG/KG
35.30 MG/KG
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109SB005S1
surface

109SB005S2
subsurface

Ag
Al

As
Ba
Be
Ca
Cd
Co
Cr
Cu
Fe
Hg
K

Mg
Mn
Na
Ni

Pb
Sb
Se
Sn
T

v

Zn

Ag
Al
As
Ba
Be
Ca
Cd
Co
Cr
Cu
Fe
Hg
K
Ma
Mn
Na
Ni
Pb
Sb
Se
Sn
T
\Y
Zn

SPLP
0.50 UG/L
27900.00 UG/L
14.80 UG/L
1330.00 UG/L
(.90 UG/L
10300.00 UG/L
3.00 UG/L
7.00 UGIL
41.90 UG/L
33.50 UG/L
22900.00 UGIL
0.40 UG/L
8560.00 UG/L
5230.00 UGL
84.20 UG/L
28200.00 UG/L
13.80 UG/
48.10 UGJ/IL
2.40 UGL
4.40 UG/L
5.40 UG/L
2.40 UG/L
58.20 UG/L
696.00 UG/L

0.50 UG/L
20200.00 UG/L
7.80 UGIL
1010.00 UG/L
0.90 UGIL
7930.00 UG/L
0.30 UGIL
2,30 UG/L
26.10 UG/L
15.60 UG/L
12700.00 UG/L
0.40 UG/L
14500.00 UG/L
5760.00 UG/L
B3.40 UG/L
76300.00 UG/L
12.60 UG/L
14.90 UG/L
2.40 UG,
260 UG/L
3.00 UG/
2.40 UGIL
35.40 UG/L
389.00 UG/L
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ENSAFE Monitoring Well NBCF109002
————————
Project: ZONE F - Naval Base (harleston Coordnates: 23B364.0E, 3749435N
Location: Chareston, SO Surface Elevationr 94 feet ms/
Started at 750 on 05/1/39 TOC Elevationr 9.23 feet msl
Compieted at 830 on 05/1/98 Depth to Groundwater: 385 feet TOC  Measued 5-20-99
Driing Methodt 425" ID (7.5 0D} HSA with spit spoon sampler Groundwater Elevationt 530 feet msl
Orifing Company: Akance Environmentd (SC cert. #889) Total Depth 30 feet
Geologist: & Tompkins wel Screen: 3/to 27 reet
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Surface Soil -Hypothetical Future Industrial Worker Scenario

Charleston Navy Complex - ZoneF, SWMU 109

Carcinogenic Neoncarcinogenic
Ingestion:
ch = - - - W *

BW * AT
Cs= Concentration in soil {(mg/kg) EPC EPC
IR= tngestion Rate {mg/day) 50 a 50 a
Fl= Fraction Ingested (unitless) 1 1
EF = Exposure Frequency {day/year) 250 a 250 a
ED= Exposure Duration (year) 25 a 25a
CF= Conversion Factor (kg/mg) 1.00E-06 1.00E-06
BW= Body Weight (kg) 70 a 70 a
AT = Averaging Time (days) 25550 a 9125 a
Dermal:
cm = L] - - - - * *
BW * AT
Cs= Concentration in soil (mg/kg) EPC EPC
SA=  Surface Area (cm?) 2679 c,d 2679 cd
AF = Soil-Skin Adherence Factor (mg/cm®) 0.03 ce 0.03 ce
ABS =  Absorption Factor {unitless) {Chemical Specific) § {Chemical Specific) f
ET= Exposure Time (8 hours per 8 hour workday) 1b 1b
EF= Exposure Frequency (day/year} 250 a 250 a
ED= Exposure Duration (year) 25a 25 a
CF= Conversion Factor (kg/mg) 1.00E-06 1.00E-06
BW = Body Weight (kg} 70 a 70 a
AT = Averaging Time (days} 25550 a 9125 a
Inhalation: for volatiles:
Chi= Cs*(1{PEF)*IR "ET*EF"ED * *IR*ET*EF*
BW * AT BW * AT

Cs= Concentration in soil (mg/kg) EPC EPC
PEF =  Particulate Emission Factor (m3/kg} 1.32E+09 g 1.32E+09 g
VFind = Volatilization Factor (m%kg) (Chemical Specific} h  (Chemical Specific) h
IR= Inhalation Rate {m*day) 20a 20a
ET= Exposure Time (8 hours per 8 hour workday) 1b 1b
EF = Exposure Frequency (day/year) 250 a 250 a
ED = Exposure Duration (year) 25a 25a
BW = Body Weight (kg) 70 a 70 a
AT = Averaging Time {days) 25550 a 9125 a
References:

a = U.S. EPA, Human Health Evaluation Manuat, Supplemental Guidance: "Standard Defauit Exposure

Factors® OSWER Directive 9285.6-03, March 25, 1991.
b = Time spent outdoors in the contaminated areas using best professional judgement, based on the nature of the activity.
c = U.5. EPA Exposure Factors Handbook, August 1997.
d = Surface area of 1/2 head, forearms and the hands of an adult worker.
e = Groundskeeper No2 (exposure scenario similar to urban horticulture center, campus grounds, arborteum),
Exposure Factors Handbook, August 1996
f = In the absence of chemical specific data, EPA Region IV defautlt vatues: 1% for organics, 0.1% for inorganics
g = Particulate emission factor (PEF), adapted from U.S.EPA, Soil Screening Guidance: Technical Background
Docurnent, May 1996.
h = industriat volatilization factor (VFind) adapted from FDEF Brownfields Table 4, Chapter 62-777, FA.C,,

GNV/SS_SWMU109_IndWrke.xis



Surface Scll -Hypothetical Future Industrial Worker Non-carcinogenic Scenario
Charleston Navy Complex - Zone F, SWMU 105

Dermal inhalation

Units Chemical WOE _ RfDo RIDd RIDi EPC ABSgi DABS CDI HQ CcDI HQ cDl HQ
MG/KG Chrernium, total A-D 1.50E+00 3.00E-02 4,72E+01 2% 0.001 2.31E-05 0.00002 3.71E-08 1.24E-06 7.00E-Q9
MG/KG Copper D 370E-02 1.11E-02 209E+02 30% 0.001 1,02E-04 0.0028 1.64E-07 1.48E-05 3.10E-08
MG/KG Iron 3.00E-01 4.50E-02 1.92E+04 15% 0.001 9.37E-03 0.031 151E-05 3.35E-04 2.84E-06
MG/KG Mercury D 3.00E-04 210E-05 1.87E+00 7% 0.001 9.15E-07 0.0030 1.47E-09 7.00E-05 2.77E-10
MG/KG Manganese D 2.00E-02 8.00E-04 1.43E-05 3.36E+D2 4% 0.001 1,64E-04 0.00B2 264E-07 3.30E-04 4.8BE-08 0.0035
MG/KG Vanadium 7.00E-03 7.00E-05 2.72E+01 1% 0.001 1.33E-05 0.0019 214E-08 3.08E-04 4.04E-09

Hazard Index 0.047 0.001 0.003

Total Hi=  0.052

Notes: WOE = Weight of Evidence; CD! = Chronic Daily Intake; EPC = Exposure Point Concentration; HQ = Hazard Quotient; HI = Hazard Inde:

GNV/SS_SWMU109_IndWrkr.xls



SurfaceSoil - Future Residential Adult Scenario
Charieston Navy Complex - Zone F, SWMU 109

Ingestion:
Intake for non-carcinogenic compounds: Age-adjusted intake for carcinogenic compounds only:
cD|= * - - * * co'.di =cstlB QEI‘EE.QE
BW* AT AT

Carcinogenic Noncarcinogenic
Cs= Concentration in soil (mg/kg) RME RME
R= Ingestion Rate {mg/day) - 100 a
{Rad] = Age-adjusted Ingestion Rate [(mg-yr)/(kg-day)] 114 a -
Fl= Fraction Ingested {unitless) 100% 100%
EF = Exposure Frequency (day/year) 350 a 350 a
ED= Exposure Duration (year} 0a 3¢ a
CF= Conversion Factor (kg/mg) 1.00E-06 1.00E-06
BW = Body Weight (kg) 70 a 70 a
AT = Averaging Time (days} 25550 a 10950 a
Dermal:
Intake for non-carcinegenic compounds: Age-adjusted dose for carcinogenic compounds onty:
CODl = * * « * « « CDI.,,:QS'SB“" AF*ABS"EF*CF

BW* AT BW
Cs= Concentration in soil (mg/kg) RME RME
SA=  Surface Area (cm®) - 7612 ¢
SAadj = Age-adjusted Skin Surface Area [cm®yr)(kg-day)] 4086 ¢ -
AF = Soil-Skin Adherence Factor (mglcm2) 0.03d 0.03d
ABS =  Absorption Factor (unitless) (Chemical Specific) e {Chemical Specific) e
EF = Exposure Frequency {(day/year) 350 a 350 a
ED= Exposure Duration (year} 30 a 30 a
CF= Conversion Factor (kg/mg) 1.00E-06 1.00E-06
BW = Body Weight (kg} 70 a 70 a
AT= Averaging Time (days) 25550 a 10950 a
Particulate/Volatile Inhalation:
intake for non-carcinogenic compounds: Age-adjusted intake for carcinogenic compounds only:
CDi= * *IR * * CDI,= * * *
BW * AT BW

Cs= Concentration in soil {(mg/kg} RME RME
PEF = Particulate Emission Factor (m:’/kg) 1.32EH09 f 1.32E+09
VF = Volatilization Factor (m%kg) (Chemical Specific) g (Chemical Specific) g
IR= inhalation Rate (m*day) - 20a
IRy =  Age-adjusted Inhalation Rate [(m-yr)i(kg-day)] 13 a -
EF = Exposure Frequency (day/year) 350 a 350 a
ED = Exposure Duration (year) I a 30a
BW = Body Weight (kg) 70 a 70 a
AT = Averaging Time (days) 25550 a 10950 a
References:

a =U.8. EPA, Human Health Evaluation Manual, Supplemental Guidance: “Standard Default Exposure
Factors” OSWER Directive 9285.6-03, March 25, 1991.

¢ = Surface area of hands, arms and legs of an adult (average of male and female mean SA), adapted from
U.S.EPA, Exposure Factors Handbook, Vol. LILIII, August 1996.

d = Groundskeeper No2 (exposure scenario similar to urban horticulture center, campus grounds, arborieum),
Exposure Factors Handbook, August 1996

€ = In the absence of chemical specific data, EPA Region IV default values: 1% organics, 0.1% inorganics

f = Particulate emission factor (PEF), adapted from U.S.EPA, Soil Screening Guidance: Technical Background
Document, May 1996.

g = Residential volatilization factor (VFres) adapted from FDEP Brownfields Table 4, Chapter 62-777, FA.C.,
December 1998.

GNV/SS_SWMU109_ResAdutt XLS



Surface Soil - Future Residential Adult Non-carcinogenic Scenarlo
Charteston Navy Complex - Zone F, SWMU 109

Dermal Inhalation
Units Chemlcal WOE RfDo RiDd RfDi RME ABS CcDI HQ cDI HQ cDI HQ
MG/KG Chromium, total A-D 1.50E+00 3.00E-02 4,72E+01 0.001 6.47E-05 0.00004 1.48E-07 4.92E-06 9.80E-09
MG/KG Copper 1.11E-02 2.09E+02 0.001 2.88E-04 0.0077 6.54E-07 5.B9E-05 4.34E-08
MG/KG Iron 4,50E-02 1.92E+04 0.001 2.62E-02 0.087 5.99E-05 0.0013 3.97E-06
MG/KG Mercury 2.10E-05 1.87E+00 0.001 2.56E-06 0.0085 5.85E-09 2.79E-04 3.88E-10
MG/KG Manganese 8.00E-04 1.43E-05 3.36E+02 0.001 461E-04 0023 245E-06 0.0031 6.98E-08 0.004%
MG/KG Vanadium 7.00E-05 2.72E+01 0.001 3.73E-05 0.0053 1.99E-07 2.84E-03 5.65E-0%9
Hazard Index 0.13 0.01 0.005
TotalHI= 0.14
Notes: WOE = Weight of Evidence; CDI = Chronic Dally Intake; RME = Reasonable Maximum Exposure Concentration; HQ = Hazard Quotient; HI = Hazard Index

GNV/SS_SWMU109_ResAdult. XLS



Surface Sail - Future Residential Child Scenario
Charleston Navy Complex - Zone F, SWMU 109

Ingestion:
cDI = * * * * *
BW * AT
Carcinogenic Nonpcarcinogenic

Cs = Concentration in soil (mg/kg) RME RME
R= Ingestion Rate (mg/day) 200 a 200 a

= Fraction Ingested {(unitless) 100% 100%
EF = Exposure Frequency (day/year) 350 a 350 a
ED = Exposure Duration (year) 6a 6a
CF = Conversion Factor (kg/mg) 1.00E-06 1.00E-06
BW = Body Weight (kg) 15a 15a
AT = Averaging Time (days) 25550 a 2190 a
Dermal:
cDI = i - - L L -

BW * AT
Cs= Concentration in soil (mg/kg) RME
SA=  Surface Area (cm?) 3690 ¢ 3690 c
AF = Soil-Skin Adherence Factor (mglcmz) 0.15d 0.15d
ABS =  Abhsorption Factor (unitless) {Chemical Specific) e {Chemical Specific) e
EF = Exposure Frequency (day/year) 350 a 350 a
ED = Exposure Duration (year) 6a 6a
CF = Conversion Factor {(kg/mg) 1.00E-06 1.00E-06
BW = Body Weight (kg} 15 a 15 a
AT = Averaging Time (days} 256550 a 2190 a
Particulate/Volatile Inhalation:
CDI = Cs* {(1/PEF}+{(1/VF)) *1R * EF *ED
BW * AT

Cs= Concentration in soil (mg/kg) RME RME
PEF=  Particulate Emission Factor (m*/kg) 1.32E+09 f 1.32E+09 f
VF = Volatilization Factor (malkg) (Chemical Specific) g {Chemical Specific) g
R= Inhatation Rate (m*¥/day) 15a 15a
EF = Exposure Frequency {(day/year) 350 a 350 a
ED = Exposure Duration {year) 6a 6a
BW = Body Weight (kg) 15 a 15 a
AT = Averaging Time (days) 25550 a 2190 a
References:

a = U.S. EPA, Human Health Evaluation Manual, Supplemental Guidance: "Standard Default Exposure
Factors® OSWER Directive 9285.6-03, March 25, 1991.

¢ = Surface area of hands, arms, legs, and feet of a child (1-6 year average), adapted from U.S.EPA, Exposure
Factors Handbook, Vol. LI, Ht, August 1996.

d = Daycare Kids No1b {indoor exposure to linoleum, outdoor exposure to grass, bare earth, no shoes),
Exposure Factors Handbook, August 1996

e = In the absence of chemical specific data, EPA Region IV default values: 1% for organics, 0.1% inorganics

f = Particulate emission factor (PEF), adapted from U.S.EPA, Soil Screening Guidance: Technical Background
Document, May 1996.

g = Residential child volatilization factor (VFchild) adapted from FDEP Brownfields Table 4, Chapter 62-777, F.AC.,
December 1998.

GNV/SS_SWMU103_ResChild XLS



Surface Soll - Future Residential Child Non-carcinogenic Scenario
Charleston Navy Complex - Zone F, SWMU 109

Ingestion Dermal Inhalation

Units Chemical WOE RfDo RiDd RfDI ___ RME ABS (o]s]] HG CDI HQ CDI HQ
MG/KG Chromium, total A-D 1.50E+00 3.00E-02 4.72E+01 0.001 6.03E-04 0.0004 1.67E-06 5.57E-05 3.43E-08
MG/KG Copper D 3.70E-02 1.11E-02 2.08E+02 0.001 2.67E-03 0.072 7.40E-06 6.B6E-04 1.52E-07
MG/KG Iron 3.00E-01 4.50E-02 1.92E+04 0.001 2.45E-01 0.82 6.78E-04 0.015 1.39E-05
MG/KG Mercury D 3.00E-04 2.10E-05 1.87E400 0.001 2.39E-05 0.080 6.62E-08 0.0032 1.3B6E-09
MG/KG Manganess D 2.00E-02 B8.00E-04 1.43E-05 3.36E+02 0.001 4,30E-03 0.21 1.19E-05 0.015 2.44E-07 0.017
MG/KG Vanadium 7.00E-03 7.00E-05 2.72E+01 0.001 3.48E-04 0.050 9.64E-07 1.38E-02 #REF!

Hazard Index 1.2 0.048 0.017

TotalHI= 1.30

Notes: WOE = Weight of Evidence; CD! = Chronic Daily Intake; RME = Reasonable Maximum Exposure Concentration; HQ = Hazard Quotient; HI = Hazard

GNW/SS_SWMU109_ResChild XLS



Initial Comments and Responses on the Draft Final Zone F RFI Report
Specific to SWMU 109
April 7, 1999
Clarifications inserted September 5, 2001

SCDHEC (Fric Cathcart) Comments on The
Zone F Draft RCRA Facility Investigation Report
(dated 31 December 1998) NAVBASE Charleston

February 26, 1999

SCDHEC Comment 1:

Soil sample blanks for the following areas contained detectable contaminants: SWMU 4,
AQC 619, SWMU 36, AOC 620, SWMU 109, AOC 607, AOC 609, AOC 611, AOC 613, AOC
616, AOC 617, and Grid soil samples. Groundwater blanks contained detectable
contaminants for the following areas: AOC 619, AOC 620, SWMU 109, AOC 607, AOC 609,
AOC 613, GEL samples, Location 240, AOC 617, and Grid groundwater samples. These
detections were noted in the volatile, semivolatile, and metals methods. In accordance with
the Environmental Protection Agency, Standard Operating Procedures for sample collection,
trace contaminants in field, trip, equipment, and distilled water blanks may indicate a
problem with either decontamination procedures and/or cross contamination of samples
during collection or transport. The RFI report should fully explain the existence of trace
contaminants in blanks. Please revise the text to include this/ these explanation(s).

EnSafe/Navy Response 1:

The Project Chemist has reviewed and evaluated the data and compiled the
findings in the following memo to the Project Team for review and approval.

Memorandum
To: Charleston Naval Complex Project Team
From: Charlie Vernoy, EnSafe
Subject: Response to Comments on the Draft Zone F and K RFI Reports

Date: March 31, 1999

Several comments by the South Carolina Department of Health and Environmental Control
(SCDHEC) on the Draft Zone F and K RFI Report discuss the context of the Data Validation
section and how blank contamination can be further explained relevantly to specific site
samples. This memo is intended to explain the data validation process and how it relates to
blank contamination associated with the RFI report process for the Charleston Naval
Complex (CNC) project and offer a resolution to stated comments. For demonstration
purposes, AOC 607 in Zone F has been designated as the site to be addressed in this memo.



SCDHEC (Eric Cathcart) Comments on The
Zone F Draft RCRA Facility Investigation Report
(dated 31 December 1998) NAVBASE Charleston

February 26, 1999

As part of the RFI process at CNC, chemical environmental samples undergo a third party
data validation review process following USEPA Functional Guidelines. This process
includes the review of analytical data generated at specific data quality objectives (DQOs)
and making a determination of the validity of the results through implementation of the
functional guidelines and providing professional judgement in the qualification of the data.
DQOs include the collection and analysis of quality contrel (QC) blanks which are intended

to identify possible contaminants that may be associated with the collection/analysis
process.

To assess possible cross contamination from sampling procedures, deionized water,
equipment, and field blanks are collected on a weekly basis per sampling event and trip
blanks are submitted daily when volatile organic compounds (VOCs) are requested for
analysis. The laboratory is also required to provide data on internal laboratory
contamination and must analyze method blanks according to specific method requirements.
The QC blanks and environmental samples are analyzed by the same methods and are
routinely batched in the same Sample Delivery Group (SDG). A typical SDG includes a total
of 20 samples. Batching QC and environmental samples together in the same SDG provides
needed information to the data validator to make necessary decisions about the quality of
the data. There are occasions when a sampling event at a particular site will have multiple
SDGs and it becomes the responsibility of the data validator to incorporate the findings of
QC blanks into other SDGs associated with the site.

Each SDG has its own data package incorporating the analytical results of samples and
providing necessary QC data to make judgements about the validity of the data. When
reviewing the data, the validator follows strict guidelines and must qualify sample data
when appropriate. Contamination found in QC blank data is one aspect where qualification
of data is necessary. Functional guidelines state that when contamination is found in QC
blanks the validator must incorporate the findings to site samples where applicable. The
way the validator applies the finding is through the "5x" or "10x" rule. The "5x" rule is taking
the analytical result of the contaminant found in a QC blank and multiplying the result by
five. If a compound is found in all associated blanks, then the highest result is subjected to
the rule. The adjusted result is then compared to all site samples and if detections in site
samples are less than the adjusted result of the blank contaminant, site sample detections
are adjusted to non-detect. This rule covers all compounds except for acetone, methylene
chloride, 2-butanone, and bis(2-ethylhexyl)phthalate, which are known laboratory and
possible field sampling contaminants, where the "10x" rule will apply.

Upon completion of the data review process, the validator generates a validation report
which includes the functional guideline checklist with instructions on qualifying data,
actual data sheets of site samples showing data qualifiers, an electronic file of the site
sample data with qualifiers, and a summary report outlining deficiencies noted and data
qualifiers used. EnSafe reviews the report for consistency and electronically adds the data
files to a database. Once the data is validated and added to the database it becomes final and
is used in writing nature and extent, fate and transport, and risk assessment sections for RFI
reports. As part of the Data Validation section in the CNC RFI reports, all SDG data
validation summary reports and database spreadsheets are included for review.



SCDHEC (Eric Cathcart) Comments on The
Zone F Draft RCRA Facility Investigation Report
{dated 31 December 1998) NAVBASE Charleston

February 26, 1999

As part of the RFI report process, all contaminants detected in site samples that are not
validated to non-detect are to be mentioned in the nature and extent section and compared
to regulatory limits such as risk-based concentrations, soil screening and maximum
contaminant levels. In short, if an adjusted blank contaminant detection was not higher than
the site sample detection, then the site sample result is reported in the RFI report. This result
would then be reviewed as a possible chemical of potential concern (COPC) or chemical of
concern (COC) and identified as such where applicable. The quarterly monitoring sampling
program would help to determine if a COPC or COC was from cross contamination or
actual detection.

Section 4.3 in the Zone F and K Draft RFI reports summarized blank contamination found in
common multiple blanks associated with a particular site (usually first round sampling
events). The sections did not list contaminations found in only one blank because of the
assumption that it was a single occurrence and not part of a trend. The data validation
summary reports listed all blank contamination per SDG but do not point out trends
between the SDGs.

In addressing comments concerning blank contamination at CNC, AOC 607 was used to
demonstrate the association between field and method blank detections in all sampling
events under the RFl in Zone F. Tables 1 and 2 list compounds detected and the ranges
associated with the blanks. The asterisk denotes compounds that were detected in a blank
but were not detected in a site sample.



SCDHEC (Eric Cathcart) Comments on The
Zone F Draft RCRA Facility Investigation Report
(dated 31 December 1998) NAVBASE Charleston

February 26, 1999

Table 1 - Soil AOC 607

Field Blanks

Range Method Blanks Range
1234678-HxCDF 3.76-11.7 pg/L 1234678-HpCDD 3.67 pg/L
123478-HxCDF 0.704-2.29 pg/L 234678-HxCDF 3.15pg/L
123678-HxCDD 2.74-7.37 pg/L Acetone 2-12 ug/L
123678-HxCDF 1.3 pg/L Aluminum 2.27 ug/L
123789-HxCDD 50.2-131 pg/L Beryllium .035-039 ug/L
234678-HxCDF 2.74-35 pg/L bis(2- 45-53 ug/L

Ethylhexy)lphthalate
2-Butanone 23 ug/L Butylbenzylphthalate 94 ug/L
Acetone 4-120 ug/L Chloroform lug/L
Acetonitrile 2800-14000 Chromium* .155-202 ug/L
ug/L
Aluminum 246 ug/L Iron 4.9-6.27 ug/L
Barium 16.7 ug/L Lead 0.296 ug/L
Benzyl Alcohol* 2ug/L Methylene Chloride 2-14 ug/L
Beryllium 0.31-41 ug/L OCDD 31pg/L
Bromodichloromethane*13 ug/L Thallium 425-4.76 ug/L
Calcium 18.7 ug/L Tin 1.37-2.8 ug/L
Chloroform* 34 ug/L Vanadium 0.052-.852 ug/L
Chromium lug/L
Copper 0.75ug/L
Cyanide 35ug/L
Iron 596 ug/L
Magnesium 1340 ug/L
Manganese 13.3 ug/L
Mercury 0.11 ug/L
Methylene Chloride 1-14 ug/L
Napthalene 1ug/L
Nickel 14 ug/L
N- 1-4ug/L
Nitrosodimethylamine*
OCDD 388-744 pg/L
OCDF 2.5-6.71 pg/L
Potassium 1320 ug/L
Sodium 6410 ug/L
Thallium 6.8 ug/L
Tin 28 ug/L
Toluene 2ug/L
Vanadium 1.7 ug/L
Zinc 7.1-10.3 ug/L
Notes:

*

Compounds not detected in any site samples.
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Table 2 - Water AOC 607

Field Blanks Ranges Method Blanks  Ranges
1234678-HpCDD* 3-6 pg/L 1234789-HpCDF*3.76 pg/L
234678-HxCDF* 3 pg/L 234678-HIxCDF* 645 pg/L
Acetone 3ug/l Acetone 3-7ug/L
Aluminum 9.3-19.6 ug/L Aluminum 12-23.8 ug/L
Antimony 1.7-28 ug/L Antimony 1.6-6.22 ug/L
Arsenic 2.2-25ug/L Arsenic 2.53-2.67
ug/L
Barium 34-98 ug/L Barium 35-255 ug/L
BEHP* 1-110 ug/L BEHP* 1-10 ug/L
Bromodichloromethan 2 ug/L Benzene* 1ug/L
e!‘
Calcium 39.2-99.8 ug/L Benzoic acid 4ug/L
Chloroform* 1-7 ug/L Calcium 60.5ug/L
Chromium 15ug/L Chloroform* 1-3 ug/L
Cobalt 11 ug/L Cobalt 124 ug/L
Di-n-octyl phthalate* 9 ug/L Copper 1.14-2.5ug/L
Iron 22.4-359 ug/L Cyanide* 1.79-2.5 ug/L
Magesnium 49.8 ug/L Diethylphthalate* 1 ug/L
Manganese 38-72ug/L Heptachlor* 0.012ug/L
Methylene Chloride  6-19 ug/L Iron 20.1-32 ug/L
Nickel 1.8 ug/L Lead 91-1.4 ug/L
oCDD* 9pg/L Magesnium 50.6-56.9
ug/L
OCDF* 4pg/L Manganese 5-12ug/L
Potassium 690-699 ug/L Methylene 2-17 ug/L
Chloride
Silver 2.3-38ug/L Nickel 72-1ug/L
Sodium 33.2-24700 oCDD* 7.35-11 pg/L
ug/L
Tetrachloroethene 1-14 ug/L OCDF* 5.66 pg/L
Zinc 76ug/L Potassium 178 ug/L
Silver 1.44-1.94
ug/L
Sodium 27.5-107 ug/L
Tetrachloroethene 2 ug/L
Thallium 3.4-3.75ug/L
Tin 19.6 ug/L
Toluene 2ug/L
Vanadium 0.813 ug/L
Xylene* 1-2 ug/L
Zinc 7.61-10.2
ug/L
Notes:

* Compounds not detected in any site samples.
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In reviewing the compounds for both lists, explanations can be made as to why certain
compounds were detected. The majority of compounds that make the lists are inorganics. In
comparing the method blank lists there was an increase of inorganic compounds detected in
the water events as compared to the soil events. Detections generally ranged higher for the
water event method blanks. The field blank lists showed virtually the same number of
inorganic compounds for both soil and water events. In contrast to the method blanks,
detections of common metals in the field blanks generally ranged higher for soil events. A
possible reason for the high incident of metals in field blanks maybe the water from the
North Charleston Water System which is used for the on-site carbon filtered /single canister
deionized water system. The deionized system is routinely maintained by the Culligan
company, but even working at optimal efficiency the system cannot filter out all
compounds. The same can be said of the laboratories that use a carbon filtered / dual canister
deionized system to filter water for the method blanks. Eliminating all metal detections
from blank analyses is an insurmountable task and efforts to identify exact sources of
metals are impossible.

The organic blank detections are easier to explain in some cases. For example, the VOCs
bromodichloromethane and chloroform were detected in field blanks for the soil and water
events and but just chloroform was detected in the method blanks. The two VOCs are
common by-products of the chlorination process of municipal water systems. As noted in
the tables, bromodichloromethane and chloroform were not detected in any site samples
during water sampling events.

The chlorinated dioxin and dibenzofuran detections noted in the field and method blanks
are common contaminants found in a dioxin lab. Due to the extremely low detection limits
(parts per quadrillion) that a dioxin lab routinely meets due to current technology, it has
become extremely difficult to decontaminate glassware down to non-detect levels.
However, once the 2,3,7,8-TCDD Toxicity Equivalency Factors (TEFs) are applied to the
results, the overall detections are minimal.

It is possible for acetone to be detected in samples because of the decontamination
procedures at CNC that use isopropyl alcohol. Acetone being a contaminant of isopropyl
alcohol. But the decontamination procedures used in the field are not what laboratories
follow so the acetone detections in the method blanks must be from cross contamination in
the lab. Acetone is used in laboratories as a solvent for the extraction of soils.

Methylene chloride is not used in decontamination procedures but was detected in field
blanks as well as in method blanks. The explanation for this is that laboratories use
methylene chloride when performing water extraction for semivolatile and pesticides
analyses and very likely cross contamination with CNC samples has occurred. Methylene
chloride has not been identified as a COC at AOC 607.

Tetrachloroethene (PCE), also not used in decontamination procedures, was detected in the
field and method blanks for the water events. AOC 607 has large PCE detections in the
shallow and intermediate groundwater around building 1189 and it is very possible that
cross contamination between samples as occurred. The detections for PCE do not affect the
results found in the site samples.
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The detections of benzene, toluene, and xylene are all below their respective method
detection limits (MDLs}) and cannot be verified as a true detection. The high detections of
acetonitrile (an Appendix IX compound) occurred in two field blanks collected in 11/96.
Both blanks were from the same SDG and no associated site samples had detections of the
compound.

The phthalate compounds detected in both field and method blanks are commonly found in
plastics found in disposable gloves and glassware. The phthalates that were detected in
blanks during water events were not detected in any site samples. Phthalates were detected
in the method blanks during soil events and not the field blanks leading to the speculation
that phthalate contamination is caused by the laboratory.

CH2M-Jones Response Clarification:
See document “Response to Reply to Comment Responses” for revised EnSafe response.




SCDHEC (Johnny Tapia) Comments on The
Zone F Draft RCRA Facility Investigation Report
(dated 31 December 1998) NAVBASE Charleston

March 12, 1999

SCDHEC Comment 2:

Section 4.3. “Data Validation Reports” is an enumeration of the results and detections of
blank samples in soil and groundwater. These results should be interpreted in a relevant
and meaningful manner by describing if the blank detection means the contaminant is
present in the sample, is a product of cross-contamination, etc. This would clarify the
significance of the presence of certain contaminants in the samples collected at each unit. As
written, contributes minimum value for the review of the document. Please revise this
section.

EnSafe/Navy Response 2:

The Project Chemist will review and evaluate the data and compile the findings
into a memo for the Project Team’s review and approval. Please see response to E.
Cathcart Comment #1.

CH2M-Jones Response Clarification:

No further clarification needed.

SCDHEC Comment 3:

Table 6.4 which calculates the Soil Screening Levels for the protection of groundwater needs
to revise and recalculate the values for Thallium and Benzo(a)pyrene. The MCL values for
the Target Leachate Concentration are not correct, therefore the calculated SSL values need
to be verified. Please correct and consider implications throughout the report.

EnSafe/Navy Response 3:

The MCL value for benzo(a)pyrene in Table 6.4, used as the unadjusted target
leachate concentration, is shown incorrectly as 0.002 mg/L; it should be 0.0002
mg/L, and will be corrected in the final report. The unadjusted target leachate
concentration of 0.0005 mg/L shown for thallium is actually the MCLG rather than
thallium’s MCL of 0.002 (see column heading in table), and is therefore more
conservative (lower) than the MCL. The Soil Screening Guidance: User’s Guide
specifies the use of a nonzero MCLG, MCL, or HBL (Equation 10, p. 29) to
determine the target soil leachate concentration. In any event, neither of the
calculated SSLs from Table 6.4 was used in the Section 10 screening tables.
Because benzo(a)pyrene has an EPA-calculated SSL of 8 mg/kg (Soil Screening
Guidance: Technical Background Document, Appendix A), that value was used in
the tables. The EPA-calculated value of 0.7 mg/kg for thallium would have been
used in the screening tables, except that thallium’s background reference value of
1.24 mg/kg for subsurface soil was higher, and was therefore used instead.
Sometime after the draft RFI report for Zone F was submitted, SCDHEC requested
that background reference values for inorganics not be used in place of
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corresponding SSLs in the fate and transport screening tables when they exceed
the SSLs. Consequently, 0.7 mg/kg will be used as the SSL for thallium in the
final RFI report.

CH2M-Jones Response Clarification:

SSLs for both Thallium and Benzo(a)pyrene are taken from the Soil Screening Guidance:
Technical Background Document, adjusted for DAF = 10. CH2M-Jones does not agree that
background values that exceed SSL values should not be considered in the assessment of
COCs. Therefore, if background data indicate that background values exceed the SSL, these
background data will also be used as screening levels in assessing whether a chemical may be
a COC.

SCDHEC Comment 4:

The second paragraph of page 6.16 needs to be revised for the statements made about the
use of the highest of background values (upper or lower soil) used as the screening
alternative to SSLs. The same approach is mentioned for groundwater where the greater of
shallow or deep background concentrations is used as an screening alternative to the tap
water RBCs. Using this approach defeats the purpose of collecting two set of samples
(upper and lower) to determine background reference concentrations and is not a
conservative screening process. In addition, the same paragraph states that this approach is
proposed based only on assumptions. The Screening process should continue as previously
approved. Please revise this paragraph and consider implications throughout the report.

EnSafe/Navy Response 4:

Contaminant transport from soil to groundwater involves infiltration of rainwater
into the soil followed by percolation downward through surface soil and
subsurface soil (the vadose, or unsaturated zone), through the water table into the
saturated zone (the unconfined aquifer). Each molecule of water is exposed to
contaminants in both surface and subsurface soil as it moves downward to the
aquifer. Because the migrating soil water is also exposed to background
concentrations of soil constituents at each level, the only relevant background
concentration for making comparisons to contaminant concentrations is the
greater of the surface soil or subsurface soil values. Collecting background soil
samples at both depths is necessary because most human health risk assessment
applications require comparisons to background for surface soil only. Because of
SCDHEC's request (see Response 3 above) that background values not be used in
place of SSLs, however, this is a moot point.

As stated in the paragraph in question on page 6.16, the lithology of the surficial
aquifer in Zone F is complex. Given the uncertainty about the interconnectedness
of the portions of the aquifer encountered in each well, groundwater results from
each depth (shallow or deep) will be screened only against background reference
values from the corresponding depth for the final report.

CH2M-Jones Response Clarification:
See document “Response to Reply to Comment Responses” for revised EnSafe response.
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SCDHEC Comment 5:

Please clarify in the text that according to EPA’s latest guidance on dioxins the 1,000 ng/Kg
(as 2,3,7,8-TCDD TEQ}s) is based on a residential cleanup level with a risk level of 1E-4.
Please clarify also that this cleanup level is being used as a screening number due to the
complex and time-consuming calculations involved with risk presented by dioxins. For
instance page 7.7 needs this clarification. Please correct accordingly.

EnSafe/Navy Response 5:

The above clarifications will be made in the revised report with one exception.
The 1,000 ng/kg PRG for 2,3,7,8-TCDD TEQs is based on an industrial scenario
and a target risk of 1E-04.

CH2M-Jones Response Clarification (SWMU 109):

Dioxin detections in soil and sediment duplicate samples from SWMU 109 were at least 3
orders of magnitude lower than the 1,000 ng/kg TEQ PRG guoted and, therefore, were not
considered to be of concern at the site.

SCDHEC Comment 6:

Page 7.10, “Summary of COPCs” paragraph makes the statement that “If no groundwater
impacts were identified, the current soil concentrations were considered sufficiently
protective of the underlying aquifer”. The Department does not necessarily agree with this
statement. Other factors as age of the unit, age of spills, type of contaminants present,
barriers present (asphalt, concrete, etc.) would influence the presence of contaminants in
groundwater. Please modify this statement and consider this factor when making this
statement in reference to a specific unit.

EnSafe/Navy Response 6:

The factors mentioned above will be considered when evaluating soil’s potential
impact to the groundwater.

CH2M-Jones Response Clarification:

See document “Response to Reply to Comment Responses” for revised EnSafe response.

SCDHEC Comment 7:

It may be appropriate to determine a background reference concentration, at Zone F soil and
groundwater, for chemicals considered essential nutrients specially for iron. This natural
nutrient has been detected at higher concentrations than usual throughout this zone and
may be of concern. An evaluation can not be properly done at this time without having an
appropriate background concentration and it has been dismissed many times without
further consideration. This should be corrected in the final RFI report.

EnSafe/Navy Response 7:

Printouts of iron detections in both soil and groundwater exhibit smooth
distributions with one high anomalous concentration in each case. Iron in soil
samples appears to correlate closely with aluminum, indicating that high
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concentrations of both metals are related to high percentages of clay in the sample.
Scatterplots of iron vs. aluminum would help confirm this interpretation, and
would also make it possible to identify individual samples with genuinely
anomalous high iron concentrations.

Agreed, a background concentration should be developed for iron. Since iron is
an essential nutrient, there is no clear guidance for iron risk assessment for human
health and therefore no clear risk based remedial alternatives to the background
concentration. For sites with iron reported at concentrations above the
background reference concentration it is highly recommended that the Project
Team develop a framework for managing such sites. However, it will be
necessary to do so with a minimum of risk based decision making tools.

CH2M-Jones Response Clarification:

Background concentrations for iron are identified from grid samples from combined Zones F
and G. The following concentrations will be used for screening:

Iron in Grid Samples - Zones F and G combined

Media No. of Units Min Detect Max Detect | 2 x Mean
Samples

Shallow Groundwater 21 ug/L 2000 62,300 46,850

Deep Groundwater 20 ug/L 38 18,300 12,679

Surface Soil 15 Mg/Kg 3570 32,700 26,896

Subsurface Soil 13 Mg/Ke 3110 58,100 31,289

SCDHEC Comment 8:

This comment is applicable to all units in Zone F. The Risk uncertainty section generally
summarizes all detections and explain contributing or mitigating factors to be considered
when reaching a decision on the fate of the unit. Since groundwater contamination is
assessed based mainly on the first quarter of groundwater sampling, mitigating or
contributing factors, such as results of subsequent rounds of groundwater sampling that
confirm or refute possible contamination, should be acknowledged. Also, new
contaminants detected should be mentioned. Please review the report.

EnSafe/Navy Response 8:

The Navy agrees and will evaluate all available data for incorporation into the
final report.

SCDHEC Comment 17 (SWMU 109):

The soil at this unit has demonstrated to have elevated levels of BEQs and metals in two
defined areas. Sediments were sampled at a nearby catch basin (109M003} that also detected
high levels of constituents exceeding RBCs and background values. There is a probable
connection between the surface soil and sediments produced by runoff. Additionally, there
is only one well in relation with this unit that, which according to the GW flowmaps,
appears not to be properly located to be able to intercept any type of groundwater
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contamination derived from the operations at this unit. Groundwater sampling should be
re-evaluated at this unit. The catch basin should be considered for cleanup.

EnSafe/Navy Response 17:

The stormwater catch basin received runoff from the SWMU 109 area which is
completely asphalt paved. The pavement would preclude any site soil from
impacting the sewer. In addition, the Zone I RFI should address these detections.
Since our field investigation, the Environmental Detachment Charleston has
removed the sediment from the catch basins. The highest detections of SVOCs
and metals occurred at SB004. Concentrations of several SVOCs were elevated but
none exceeded it SSL.

Also at SB004, concentrations of arsenic and chromium exceeded SSLs. To
address this data gap the Navy proposes to install and sample one additional

shallow well directly downgradient of SB004. This well should be sampled for
SVOCs and metals.

CH2M-Jones Response Clarification:

Additional well F1I09GW002 was installed east of F1095SB004 and sampled. Data indicate

that groundwater has not been impacted by the presence of SVOCs or metals in surface
media.
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SCDHEC Comment 1:

Soil sample blanks for the following areas contained detectable contaminants: SWMU 4,
AOC 619, SWMU 36, AOC 620, SWMU 109, AOC 607, AOC 609, AOC 611, AOC 613, AOC
616, AOC 617, and Grid soil samples. Groundwater blanks contained detectable
contaminants for the following areas: AOC 619, AOC 620, SWMU 109, AOC 607, AOC 609,
AOC 613, GEL samples, Location 240, AOC 617, and Grid groundwater samples. These
detections were noted in the volatile, semivolatile, and metals methods. In accordance with
the Environmental Protection Agency, Standard Operating Procedures for sample collection,
trace contaminants in field, trip, equipment, and distilled water blanks may indicate a
problem with either decontamination procedures and/or cross contamination of samples
during collection or transport. The RFI report should fully explain the existence of trace
contaminants in blanks. Please revise the text to include this/these explanation(s).

EnSafe/Navy Response 1:

The Project Chemist has reviewed and evaluated the data and compiled the
findings in the following memo to the Project Team for review and approval.

Memorandum
To: Charleston Naval Complex Project Team
From: Charlie Vernoy, EnSafe
Subject: Response to Comments on the Draft Zone F and K RFI Reports
Date: March 31, 1999

Contents of the memorandum not included. Refer to original comment letter.

SCDHEC Response:

The presence of tetrachloroethene in the field and method blanks for groundwater samples
and the Navy’s suggestion that cross contamination may have occurred between samples
for AOC 607 concerns the Department. The Navy should make every effort to prevent cross
contamination in future samples. Field personnel should review the procedures for sample
collection and shipment as noted in CV A Final Comprehensive Sampling and Analysis Plan
dated 30 August 1994 and the EPA Region IV Environmental Compliance Branch Standard
Operating Procedures and Quality Assurance Manual.
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The Navy’s explanation for the high incident of metals in the field blanks should be
validated through water quality data from the North Charleston Water System. The data
report should be submitted within ninety days of receipt of this letter.

EnSafe/Navy Response:

EnSafe will contact the City of North Charleston to inquire if such data is
available and, if so, obtain a copy for comparison to the metals detected in Zone F
field blanks.

CH2M-Jones Response Clarification:

Data from the City for the time period during the described sampling is not available for
comparison.
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SCDHEC Comment 4:

The second paragraph of page 6.16 needs to be revised for the statements made about the
use of the highest of background values (upper or lower soil) used as the screening
alternative to SSLs. The same approach is mentioned for groundwater where the greater of
shallow or deep background concentrations is used as an screening alternative to the tap
water RBCs. Using this approach defeats the purpose of collecting two set of samples
(upper and lower) to determine background reference concentrations and is not a
conservative screening process. In addition, the same paragraph states that this approach is
proposed based only on assumptions. The Screening process should continue as previously
approved. Please revise this paragraph and consider implications throughout the report.

EnSafe/Navy Response 4:

The text will be modified to clarify that only SSLs will be used for the initial fate
and transport screening. Inorganic SSL exceedances will be compared to
background concentrations for discussion purposes only. Because the migration
path, soil-to-groundwater, crosses through both soil intervals, the greater
background will be used for this comparison.

As stated in the paragraph in question on page 6.16, the lithology of the surficial
aquifer in Zone F is complex. Given the uncertainty about the interconnectedness
of the portions of the aquifer encountered in each well, groundwater results from
each depth (shallow or deep) will be screened only against background reference
values from the corresponding depth for the final report.

SCDHEC Comment 6:

Page 7.10, “Summary of COPCs” paragraph makes the statement that “If no groundwater
impacts were identified, the current soil concentrations were considered sufficiently
protective of the underlying aquifer”. The Department does not necessarily agree with this
statement. Other factors as age of the unit, age of spills, type of contaminants present,
barriers present (asphalt, concrete, etc.) would influence the presence of contaminants in
groundwater. Please modify this statement and consider this factor when making this
statement in reference to a specific unit.

EnSafe/Navy Response 6:

The Navy agrees and will revise the text in Section 7. Site specific factors
potentially affecting the soil-to-groundwater pathway will be identified and
discussed as appropriate for the site. This information will be added to the fate
and transportation subsections of Section 10 text.

CH2M-[ones Response Clarification:

CHZ2M-Jones is screening soil parameters for COPCs using the soil screening process as
agreed upon with SCDHEC.
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SCDHEC Comment 17:

The soil at this unit has demonstrated to have elevated levels of BEQs and metals in two
defined areas. Sediments were sampled at a nearby catch basin (109M003) that also detected
high levels of constituents exceeding RBCs and background values. There is a probable
connection between the surface soil and sediments produced by runoff. Additionally, there
is only one well in relation with this unit that, which according to the GW flowmaps,
appears not to be properly located to be able to intercept any type of groundwater
contamination derived from the operations at this unit. Groundwater sampling should be
re-evaluated at this unit. The catch basin should be considered for cleanup.

EnSafe/Navy Response 17:

The stormwater catch basin received runoff from the SWMU 109 area which is
completely asphalt paved. The pavement would preclude any site soil from
impacting the sewer. Since our field investigation, the Environmental
Detachment Charleston has removed the sediment from the catch basins.

The highest detections of SVOCs and metals occurred at 1095B004 with elevated
concentrations at 109SB005. No SVOCs exceeded their SSLs.

To address this data gap, the Navy has installed and sampled one additional
shallow well directly downgradient of 109SB004. This well was sampled for
VOCs, SVOCs, metals, and pesticides/PCBs. This data should be available in
early July 1999. Monitoring well 109001 is directly downgradient of 109SB005.
Although concentrations of arsenic, beryllium, and vanadium in soil were
elevated, none exceeded their generic SSLs or were detected above tap water RBCs
or MCLs in well 109001.

CH2M-Jones Response Clarification:

Groundwater samples at SWMLU 109 do not contain any COPCs. No further clarification is
needed.
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SCDHEC Comment 1:

Section 6.2.1, Page 6.11, Line 20

The text states that the soil-to-groundwater migration pathway was assessed using generic
SSLs that assume a DAF of 20, rather than site specific SSLs. A vague description was given
for the justification of the DAF value used; however, a more thorough explanation as to why
the DAF value of 20 was selected, including site specific parameters, should be discussed in
this section. A table showing the comparative site specific values should be included.

EnSafe/Navy Response 1:

Because of the number of sites in each zone, fate and transport evaluation consists
of a conservative, first-look screening followed by a more detailed look at the
potential problem chemicals identified in the screening. In keeping with the
preliminary nature of the screening, generic DAFs of 10 or 20 have been used to
calculate SSLs for protection of groundwater. Normally, a DAF of 20 is used, as
recommended in the 1996 USEPA Soil Screening Guidance. Where
hydrogeological conditions indicate that a more conservative value is appropriate,
a DAF of 10 is used. For example, DAFs of 10 were used for the Naval Annex in
Zone K because sediments there are almost entirely permeable sand, and for Zone
I because groundwater levels are very close to the surface and the horizontal
gradient is unusually low. Fate and transport evaluation for Zone E was carried
out differently than for other zones: recognizing that groundwater would not be
used as drinking water in this industrial area, the focus was on potential threats to
surface water in the Cooper River. To make up for this less conservative approach
to groundwater, the DAF was arbitrarily lowered from 20 to 10, although
hydrogeological conditions would have justified using 20. The decision to use a
DAF of 20 was not dependant on site specific parameters. The rationale for using
a DAF of 20 for Zone G is presented in Section 6.3.

CH2M-Jones Response Clarification:

As agreed to by the BCT, DAFs of 1 for VOCs and 10 for other parameters have been used for
initial screening. Site-specific DAFs have been calculated for chemicals that exceed initial
SSL screening values.

SCDHEC Comment 2:

Section 6.2.1, Page 6.16, Line 1

The text state that the greater of the background reference values for surface soil and
subsurface soil was used as the screening alternatives to SSLs for inorganics. Using the
highest background reference value does not seem to be a conservative approach for
background comparison. An explanation should be given to support the statement that the
higher background value is always relevant. Also, the approach of comparing surface soils
to subsurface soils is not supported due to the influence to “natural occurring” surface soils
from the Naval activities such as land covering with dredge materials. To resolve
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comparing “apples to oranges”, compare surface soil background levels solely to surface
soil samples and subsurface soil background levels to subsurface samples.

EnSafe/Navy Response 2:

The text will be modified to clarify that only SSLs will be used for the initial fate
and transport screening. Because the migrating soil water is exposed to
background concentrations of soil constituents at each level, the only relevant
background concentration for fate and transport comparisons is the greater of the
surface soil or subsurface soil values. The surficial soil (less that 5 feet bgs)
throughout Zone G is an extremely heterogeneous composite of native soil and
dredge spoil and other fill materials. It would not be feasible to accurately
identify, characterize and determine background concentrations for each soil type
encountered.

CH2M-]Jones Response Clarification:

As agreed to by the BCT, if background samples were collected in areas not impacted by Navy
activities, the range of background values is indicative of concentrations not directly related
to specific site activities. Site data will be compared to the background range to evaluate
COPCs.

SCDHEC Comment 3:

Section 7.3.4, Page 7.8, Line 22

The terms “significantly greater” is vague and should be defined more clearly or deleted
from the text.

EnSafe/Navy Response 3:

The adjective “significantly” will be deleted from the revised text.

SCDHEC Comment 4:

Section 7.3.9, Page 7.19, Line 16

The text states that parameters not having RBC values were not included in the CDI
calculation data. EPA Risk Assessment Guidance for Superfund recommends alternative
measures when toxicity values are not available. An alternative measure should be
implemented in order to prevent deleting values from the calculations.

EnSafe/Navy Response 4:

Parameters that do not have corresponding RBCs due to the lack of approved
toxicological data were not included in the CDI calculations. For Zone F media,
only essential nutrients were not included due to a lack of quantitative toxicity
values. Perhaps SCDHEC and/or the CNC Project Team could assist in
identifying the necessary toxicity values.



SCDHEC (Susan Byrd) Reply to Comments on The
Zone F Draft RCRA Facility Investigation Report
(dated 31 December 1998) Charleston Naval Complex

SCDHEC Comment 5:

Section 8.0, Page 8.1, Lines 2-10

A better justification should be provided for not conducting the Ecological Risk Assessment
since receptors were identified in the text. The fact that no Zone F AECs were identified in
earlier investigations could be one rationale. Emphasis should be placed on the size of the
areas and the unlikeliness that the species identified reside in the areas for prolonged
periods of time. Further justification as to why the habitat is considered “limited” should be
provided.

EnSafe/Navy Response 5:

The text will be modified to more fully justify the decision not to conduct a
Ecological Risk Assessment based on a lack of AECs in Zone F.

SCDHEC Comment 6:

Section 10.1

It would be very helpful to have a map at the beginning of each SWMU and AOC section
showing the location of each SWMU or AOC within Zone F. The maps provided in each
section are larger scale maps of the SWMUs and AOCs which do not show their locations
within the entire Zone.

EnSafe/Navy Response 6:

This information is provided as Figure 1-2 in Volume I of the RFL.

CH2M-Jones Response Clarification:

A location map will be provided at the beginning of each AOC or SWMU section of
individual RFI Report Addendum.
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