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Enclosed please find four copies of the Phase II Interim Measure Work Plan Addendum 2
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Complex (CNC). This Phase II IM Work Plan Addendum 2 outlines the results from the
Phase II samples and the impacts, if any, to the remainder of the Phase II activities.
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Sincerely,

CH2M HILL

Dean Williamson, P.E.
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Acronyms and Abbreviations

AOC

CNC

CSAP

DMP

EnSafe

EPA
ESDLOQCM

ft bls
™M

If

MCS
mg/L
mg/kg
OSWER
QAP
SCDHEC
SSL
SWMU
TCLP
yd®

Area of concern

Charleston Naval Complex

Comprehensive Sampling and Analysis Plan
Data Management Plan

EnSafe Inc.

U.S. Environmental Protection Agency

EPA Environmental Services Division Laboratory Operations and Quality
Control Manual

Feet below land surface

Interim measure

Linear feet

Media Cleanup Standard

Milligrams per liter

Milligrams per kilogram

Office of Solid Waste and Emergency Response
Quality Assurance Plan

South Carolina Department of Health and Environmental Control
Soil screening level

Solid waste management unit

Toxicity characteristic leaching procedure
Cubic yards
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1.0 Introduction

1.1 Purpose of the Phase Il Interim Measure Work Plan
Addendum 2

An Interim Measure (IM) is proposed to remove soils contaminated with lead at Solid Waste
Management Units (SWMUs) 5, 18 and Areas of Concern (AOCs) 605, 621 (herein referred to
as Combined SWMU 5) in Zone E of the Charleston Naval Complex (CNC). The IM for this
site consists of two phases:

¢ Phase I —Pre-excavation sampling

e Phase II —Delineation sampling and soil removal

The Phase I and Phase II pre-excavation sampling at Combined SWMU 5 has been
completed in accordance with the Phase I Interim Measure Work Plan; SWMLU 5, SWMU 18,
AQOC 605, and AOC 62,1 Zone E (CH2ZM-Jones, 2001} and the Phase II Interim Measure Work
Plan (and Addendum)}; SWMLI 5, SWMLI 18, AOC 605, and AOC 621, Zone E (CH2M-Jones,
2002a and b).

The analytical results from these pre-excavation activities have been received and evaluated.
This Phase I IM Work Plan Addendum 2 outlines the results from the Phase II samples and

the impacts, if any, to the remainder of the Phase II activities.

SWMUS518A0CE05621ZEPHIMWPADD2.00C 1-1
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2.0 Sampling Results

2.1 Intermediate Interval Samples

A total of five intermediate interval samples were proposed in the Phase I IM Work Plan
(CH2M-Jones, 2002a). The intermediate interval samples were located where lead was
detected at concentrations above the media cleanup standard (MCS) in surface soil, and
below the MCS in subsurface soil. The samples were collected as proposed in the Phase II
IM Work Plan Addendum (CH2M-Jones, 2002b}. Figure 2-1 presents the locations of the

intermediate interval samples.

As agreed, the data from these samples were screened in the same manner as previous soil
data to determine if subsurface lead concentrations likely present a potential for leaching,.

Table 2-1 presents the analytical results.

The results from samples within the northern excavation area (at sample locations
EQG055B060, E0055B061, and EG055B062) show that lead concentrations are all below the soil
screening level (SSL) in the intermediate soil interval. Therefore, no changes are proposed

for the northem excavation area.

One sample (0055B06403, 4,600 milligrams per kilogram [mg/kg]) exhibited a lead
concentration above the SSL in the southern excavation area. The other sample from the
southern excavation area contained lead at a concentration below its SSL. As specified in
the IM Work Plan, samples that contain lead concentrations more than 2 times the SSL will
be excavated. Therefore, soil in the intermediate depth interval (1 to 3 feet below land
surface [ft bls]) at the location of EQ055B064 is recommended for removal. It was considered
unnecessary to revisit mean lead concentrations as this addendum recommends removal of

the only sample that would upwardly impact the mean lead concentration.

Figure 2-1 illustrates the revised excavation areas. It should be noted that three (3} depths
are now specified for removal at Combined SWMU 5. The two large excavation areas are to
be excavated to 1 ft bls. Within the northern excavation area are two sub-areas to be
excavated to approximately 5 ft bls (or the top of the water bearing zone). The newly
collected intermediate interval sample results indicate that a sub-area within the southern

excavation boundary requires removal to 3 ft bls. Additional confirmation samples are

SWMU518A0C60562 1 ZEPIHMWPADD2.D0C 241
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recommended in the intermediate interval excavation to confirm the lateral extent of the 1 to

3-ft bls excavation. These additional samples are discussed in Section 3.0.

2.2 Toxicity Characteristic Leaching Procedure Results
Two waste characterization samples (005SA001M2 and 005SA002M2) were collected during

the pre-excavation sampling effort. These samples were analyzed using the toxicity
characteristic leaching procedure (TCLP) for lead. The waste characterization samples were
composite samples of surface soil within the northern and southern excavation areas,
respectively. Each sample was composed of five aliquots. Table 2-2 presents the analytical

results for the waste characterization samples.

The analytical results from the waste characterization samples indicate that the lead
concentrations in the areas, or part of the areas, where these samples were collected is above
that allowed in a Subtitle D landfill. The waste characterization samples were largely
comprised of surface soil at the locations of the intermediate interval samples. The samples
were biased toward locations where historical data indicated that lead was present at

elevated concentrations.

SWMUS18A0CE05621ZEPINMWPADD2.DCC 22



TABLE 2-1

Intermediate Sample Lead Analytical Results

Phase Il IM Work Plan Addendumn 2, SWMU 5, SWMU 18, AOC 605, and AOC 621, Zone E, Charleston Naval Complex

PHASE Il M WORK PLAN ADDENDUM 2, SWMUS 5, 18 AND AQCS 605, 621, ZONE E
CHARLESTON NAVAL COMPLEX

REVISION O

QCTOBER 2002

Sample Location Sample ID Result (mg/kg) SSL (mg/kg)
E005SB060 005SB06003 540 1,218
E005SB061 005SB06103 820 1,218
E005SB062 005SB06203 1,100 1,218
E005SB063 005SB06303 930 1,218
E005SB064 0055B06403 4,600 1,218

Notes: Bold and boxed values exceed the site-specific SSL of 1,218 mg/kg.

SWMUS18A0C605621ZEPINMWPADD2.00C
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TABLE 2-2
Waste Characterization (TCLP) Analytical Results
Phase Il IM Work Plan Addendum 2, SWMU 5, SWMU 18, AOC 605, and AOG 621, Zone E, Charleston Naval Complex

Sample ID Composite Sample Result (mg/L) Qualifier TCLP Limit
Locations (mgil.)

0055A001M2 E6215B014 350 = 5.0
E6215B018
E005SB060
E0055B061

E0055B062

005S5A002M2 E005SB063 85 = 5.0
E0055B064

and 3 previously unsampled
locations along north side of
acid tank

SWMUS18AOCE05621ZEPIIMWPADD2.00C 24
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3.0 Confirmation and Waste Characterization
Samples

All samples will be collected according to the procedures provided in the approved
Comprehensive Sampling and Analysis Plan (CSAP) portion of the Final Comprehensive RFI
Work Plan (EnSafe/ Allen & Hoshall, 1996), except as noted below (saturated samples). The
CSAP outlines all monitoring procedures to be performed during the investigation to
characterize the environmental setting, source, and releases of hazardous constituents. In
addition, the CSAP includes the Quality Assurance Plan (QAP) and Data Management Plan
(DMP) to verify that all information and data are valid and properly documented. Sample
analysis will be conducted in accordance with the guidance in the EPA’s Test Methods for
Evaluating Solid Waste, SW-846, 3rd Ed., Office of Solid Waste and Emergency Response
(SW846) and in the EPA Environmental Services Division Laboratory Operations and Quality
Control Manual (ESDLOQCM).

3.1 Excavation Floor

As agreed, CH2M-Jones will collect confirmation samples from the floor of the excavation
within the deepest excavation. These samples have ahigh probability of being saturated due
to the depth of the excavation and the relatively high water table elevation. SCDHEC and
CH2M-Jones have agreed that draining the water from samples with significant moisture
content will not have a significant impact on the analytical results. Therefore, free liquid will
be drained from saturated samples prior to being placed into sample containers and
submitted to the laboratory for analysis. The collected saturated soil samples will be placed
into a paper paint filter, or similar material, and the water allowed to drain. Once the water
has drained to the extent practical, the sample will be containerized and packaged for

transport to the laboratory.

3.2 Excavation Walls

The horizontal limits of the surface (1 ft bls) and subsurface (5 ft bls) excavations have been
adequately defined in the Phase II IM Work Plan (CH2M-Jones, 2002a). Therefore, the
collection of confirmation samples from the walls of these excavations is not considered

necessary. However, a single intermediate interval sample (0055B06403, 4,600 mg/kg)

SWMU518A0CE05621ZEPIIMWPADD2.00C 31
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contained lead at a concentration that requires removal (e.g., above 2 times the SSL, 2,854
mg/kg). The areal extent of soil containing lead above this level within this depth interval
has not been fully determined. Therefore, confirmation samples will be collected from the
walls of the 3-ft bls excavation area. The confirmation samples will be collected at a
minimum frequency of one sample per 100 linear feet (If) of excavation wall with a

minimum of two samples.

If the analytical results from one or more of these confirmation samples indicate that lead is
present above 2,854 mg/kg, the excavation will continue until sampling indicates that lead

concentrations are below 2,854 mg/kg.

3.3 Proposed Waste Characterization

Prior to disposal, the excavated soil will be sampled and characterized for waste disposal
purposes, as required by the receiving waste facility. Excavated soil will be stockpiled
within the excavation area or within bermed storage areas. A composite waste
characterization sample will be collected for approximately every 200 cubic yards (yd?) of
excavated soil. The samples will be analyzed for TCLP characteristics. The soil that fails the
TCLP will be disposed of in a Subtitle C landfill. The soil that does not fail the TCLP will be
disposed of in a Subtitle D landfill.

SWMUS18A0CE05621ZEPINMWPADD2.00C 32
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Certification Page for Phase Il Interim Measure Work Plan -
SWMU 5, SWMU 18, AOC 605, and AOC 621, Zone E

Soil Removal
I, Dean Williamson, certify that this report has been prepared under my direct supervision.

The data and information are, to the best of my knowledge, accurate and correct, and the

report has been prepared in accordance with current standards of practice for engineering.

South Carolina
P.E. No. 21428
Q/ﬂym
Dean Williamson, P.E.
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ALM
AOC
BCT
BEQ
BRC
CMS
CNC
coc
DAF
DET
EnSafe
EPA

ft bls
HI
IEUBK
IM
L/kg
MCL
MCS
ng/kg
pg/L
mg/kg
mg/L
PPE
RBC
RCRA
SPLP

Adult Lead Methodology

Area of concern

BRAC Cleanup Team

Benzo(a)pyrene equivalent
Background reference concentration
Corrective measures study

Charleston Naval Complex

Chemical of concern

Dilution attenuation factor
Environmental Detachment Charleston
EnSafe Inc.

U.S. Environmental Protection Agency
Feet below land surface

Hazard index

Integrated Exposures and Uptake Biokinetic (Model)
Interim measure

Liters per kilogram

Maximum contaminant level

Media cleanup standard

Micrograms per kilogram

Micrograms per liter

Milligrams per kilogram

Milligrams per liter

Personal protective equipment
Risk-based concentration

Resource Conservation and Recovery Act

Synthetic precipitation leaching procedure
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Acronyms and Abbreviations, Continued

SSL Soil screening level

SVOC Semivolatile organic compound

SWMU Solid waste management unit

TCLP Toxicity characteristic leachate procedure

TSDF Treatment, storage, and disposal facility

TTAL Treatment Technique Action Level
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1.0 Introduction

1.1 Purpose of the Phase Il Interim Measure Work Plan

An Interim Measure (IM) is proposed to remove soils contaminated with lead at Solid Waste
Management Units (SWMUs) 5, 18, and at Areas of Concern (AOCs) 605, 621 (referred to as
Combined SWMU 5) in Zone E of the Charleston Naval Complex (CNC). The IM for this site

consists of two phases:

* Phase I —Pre-excavation sampling

* Phase Il —Delineation sampling and soil removal

The Phase I pre-excavation sampling at Combined SWMU 5 has been completed in
accordance with the Phase I Interim Measure Work Plan for SWMU 5, SWMU 18, AOC 605, and
AQC 621, Zone E (CH2M-Jones, 2001b). The Phase II IM involves excavating and removing
soils as needed within combined SWMU 5.

1.2 Site Background

Combined SWMU 5 is located in the industrial area of Zone E between Pierside Street and

Dry Dock No. 4. This area is zoned for continued industrial use.

Previous investigations in the vicinity of the site have indicated the presence of lead
contamination in soil and groundwater. An IM for soil has been completed at these sites by
the Environmental Detachiment Charleston (DET); however, review of site data indicated
that the IM has not remediated the sites to be adequately protective of human health and the

environment as the final remedy.

The Zone E RFI Report, Revision 0 (EnSafe Inc. [EnSafe], 1997) identified arsenic, beryllium,
and benzo(a)pyrene equivalents (BEQs) as chemicals of concern (COCs) in soil for SWMUs
5, 18, and AOC 605. Review of the analytical results for arsenic and beryllium indicates that
these chemicals are present at concentrations within background concentration ranges or
below their respective industrial risk-based concentrations (RBCs). Therefore, their presence
is not expected to require remedial action and they will be addressed in a subsequent RFI
Report Addendum for this site. Nickel and lead have been detected in at least one soil
sample at concentrations that exceed their generic soil screening levels (S5Ls). Based on this
information, lead and nickel in site soil are the focus of this Phase II IM WP. Lead, which has

SWM518A0CE05621ZEPIIMWPREV0.DOC 11
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also been detected in the site groundwater, will be addressed in the subsequent RFI Report
Addendum; a Corrective Measures Study (CMS) Work Plan will be prepared to address

lead in groundwater, if necessary.

Additional details of the regulatory background and description of these sites are provided
in the Phase I Interim Measure Work Plan for SWMU 5, SWMU 18, AOC 605, and AOC 621,
Zone E and the Zone E RFI Report, Revision 0.

1.3 Organization of the Phase Il Interim Measure Work Plan

This Phase I IM Work Plan consists of the following sections, including this introductory

section.

1.0 Introduction — Presents the purpose of the Work Plan and background information
regarding the site.

2.0 Results of Phase I Interim Measure ~ Presents the results of the Phase I IM Pre-

excavation sampling.

3.0 Identification of Media Cleanup Standards ~ Identifies and presents the derivation of
the proposed media cleanup standards (MCSs) for lead and nickel at combined SWMU 5.

4.0 Technical Approach for the Phase II Interim Measure— Provides a brief description of
the technical approach for the IM soil removal, including identification of the proposed

excavation area and procedures for waste management and disposal.

5.0 Phase II Interim Measure Completion Report — Describes the proposed contents of the

Phase I IM Completion Report.
6.0 References — Lists the references used in this document.
Appendix A presents the analytical data collected during the Phase I IM work.

Appendix B presents the data validation summary for the analytical data collected during
the Phase I IM work.

Appendix C presents the boring logs for the newly installed monitoring wells (E605GW005
through E605GW008).

Appendix D presents the Technical Memorandum Adult Lead Methodology (ALM) Derived
Target Lead Concentrations for Industrial Land Use, (CH2M-Jones, 2001c).

Appendix E presents the derivation for infiltration rate(s).

SWM518A0C605621 ZEPHIMWPREV0.DOC 1-2
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Appendix F presents supporting parameters for calculating the dilution attenuation factor
(DAF), partitioning coefficient (Kq) and SSL values for lead and nickel.

Appendix G presents the Technical Memorandum Infiltration Variable Used in SSL
Calculation. (CH2M-]Jones, 2002).

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

SWM518A0C605621ZEPIHIMWPREV0.DOC 1-3
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2.0 Results of the Phase | Interim Measure

This section presents the results of the Phase I IM pre-excavation sampling. The soil and
groundwater samples were collected as proposed in the Phase I IM Work Plan for SWMU 5,
SWMU 18, AOC 605, and AOC 621, Zone E (CH2M-Jones, 2001b).

Soil samples were analyzed for semivolatile organic compounds (SVOCs), pesticides, lead,
and nickel. Soil samples were also analyzed for synthetic precipitation leaching procedure
(SPLP) characteristics and pH. Soil sample results are compared to generic screening values
in this section, and will be compared to appropriate risk-based criteria and site-specific SSL
values in Section 4.0 of this Phase Il IM Work Plan. The groundwater samples collected were

analyzed for the eight Resource Conservation and Recovery Act (RCRA) metals.

2.1 Phase | Interim Measure Pre-excavation Soil Sampling

The Phase I IM WP involved collecting surface and subsurface soil samples to further
delineate the extent of soils exceeding the MCS. Surface soil samples were collected from the
0 to 1 foot below land surface (ft bls) interval and subsurface samples were collected from
the 3 to 5 ft bls interval. The data from the Phase I sampling are provided in Appendix A;
the data validation summary for these analytical results is provided in Appendix B.

For the Phase I sampling effort, the extent of surface soil with lead concentrations higher
than 1,218 milligrams per kilogram (mg/kg) (the industrial land use screening value) was
used as the surface soil target MCS. The proposed subsurface soil MCS for lead (1,427
mg/kg, for unpaved land use) is based on the SPLP results from the Phase 1 samples.
Further information on the industrial land use screening value and the SPLP-based MCS is
presented in Section 3.0 of this Phase II IM Work Plan.

Nickel was not identified as a COC in the Zone E RFI Report, Revision 0 (EnSafe, 1997).
However, nickel was detected at concentrations that exceeded its calculated SSL (based on a
dilution attenuation factor [DAF]=10) of 77.1 mg/kg, which is presented in the Zone E RFI
Report, Revision 0. Selected samples were analyzed for total nickel and SPLP characteristics
during the Phase I sampling to determine whether nickel concentrations threaten local
groundwater, and to delineate the extent of nickel-impacted soil in the event remediation of

nickel is deemed necessary.

SWMUS18AOCE05621ZEPIIMWPREV0.DOC 21
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In November 2001, CH2M-Jones collected surface and subsurface samples from 39 locations
to complete the delineation at Combined SWMU 5. On February 21, 2002, CH2M-Jones

collected soil samples at eight soil borings to calculate the site-specific SSLs.

Figure 2-1 presents the locations of samples collected at combined SWMU 5. Locations of
soil samples previously collected by EnSafe for the Zone E RFI are also shown on the figure.
Tables 2-1 and 2-2 present surrunaries of detected compounds from the Phase I IM sampling

for surface and subsurface soil, respectively.

2.1.1 Surface Soil Results

Metals

Lead was detected in all 39 samples. Lead concentrations ranged from 4.3 to 15,000 mg/kg.
Thirty-four surface soil samples were reported at concentrations above the range of
background concentrations for Zone E (1.0 to 400 mg/kg) and the generic SSL (400 mg/kg).

Eleven surface soil samples contained lead above the industrial screening level (1,218

mg/kg).

Nickel was detected in all 17 surface soil samples analyzed for nickel. Concentrations
ranged from 2.9 ] to 120 mg/kg. Five samples contained nickel at concentrations that exceed
its generic S5L (DAF=10) of 65 mg/kg. No surface soil sample contained nickel above its
industrial RBC (based on a hazard index [HI]=0.1) of 4,100 mg/kg.

Pesticides

Nine pesticides were detected in the seven samples collected and analyzed for pesticides as
part of the Phase [ IM WP at combined SWMU 5. Only dieldrin was detected at a
concentration (E0055B03201, 3.5 ] micrograms per kilogram [ng/kg]) that exceeded its
generic SSL (DAF=10) of 2 ng/kg. No sample concentration exceeded its industrial RBC of
360 ng/kg.

Dieldrin was detected in the subsurface sample at soil boring E0055B032 at a concentration
of 0.33 ] mg/kg, which is below the generic SSL. This indicates that dieldrin is adequately
attenuated with depth, and therefore does not represent a threat to groundwater at this

locaton.

Dieldrin was detected in 4 of 27 surface soil samples collected during the RFI. All four
detections were reported at concentrations that exceed the generic SSL (2 pg/kg, DAF=10).

Detected concentrations of dieldrin in RFI surface soil samples did not exceed the industrial

SWM518A0C605621ZEPIIMWPREV0.00C 22
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RBC (360 pg/kg), and dieldrin was not detected in any of the 19 subsurface soil samples
collected during the RFI. Specifically, dieldrin was not detected in the subsurface sample
collected at soil boring E0185B005, which exhibited the highest surface soil concentration of
dieldrin. This information supports the conclusion that dieldrin is adequately attenuated

with depth, and therefore does not represent a threat to groundwater.

Based on the above information, dieldrin does not warrant further investigation or remedial
action at combined SWMU 5.

SVOCs
Eleven SVOCs were detected in the three samples collected and analyzed for SVOCs as part
of the Phase I IM WP at combined SWMU 5. No SVOC was detected above the screening

criterion.

2.1.2 Subsurface Soil Results

Metals

Lead was detected in all 39 subsurface soil samples. Concentrations ranged from 1.3 to 2,700
mg/kg. Ten subsurface soil samples were reported at concentrations above the range of
background concentrations for Zone E (1.8 to 322 mg/kg); nine subsurface soil samples
contained lead above the generic SSL of 400 mg/kg for unrestricted (residential) land use
(U.S. Environmental Protection Agency [EPA], 1996).

Nickel was detected in 10 of 14 subsurface soil samples analyzed for nickel. The detected
concentrations ranged from 4.9 ] to 68 mg/kg. Only one sample (0055B02102, 68 mg/kg)
contained nickel at a concentration that exceeded its generic SSL (DAF=10) of 65.

Pesticides

Six pesticides were detected in the seven samples collected and analyzed for pesticides as
part of the Phase I IM WP at combined SWMU 5. No sample analyzed exceeded its
respective generic SSL (DAF=10).

SVOCs

Nine SVOCs were detected in the three samples collected and analyzed for SVOCs as part of
the Phase I IM WP at combined SWMU 5. No SVOC was detected above its respective SSL
(DAF=10).

SWM518A0CE0562 1ZE PIIMWPREV0.DOC 2-3
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2.1.3 SPLP Resuits

Eight soil borings were advanced to collect SPLP samples. The locations of the SPLP soil
borings are presented in Figure 2-2. Samples were collected and analyzed for total lead and
SPLP characteristics from five borings. Samples from two borings were analyzed for total
nickel and SPLP. Samples from one boring were analyzed for both total lead and nickel as
well as SPLP characteristics. A surface and subsurface sample was collected from each
boring. The analytical results from these samples are presented in Table 2-3 and are briefly

discussed below.

Lead

Lead was detected in both the soil sample and the leachate in all 12 samples (from six
borings) collected and analyzed for lead. Total lead concentrations ranged from 3.7 to
150,000 mg/kg. Lead concentrations in the SPLP leachate ranged from 3.5 to 20,000

micrograms per liter (ng/L).

Nickel

Nickel was detected in all six samples {from three borings) collected and analyzed for
nickel. Total nickel concentrations ranged from 5.7 to 250 mg/kg. Nickel was detected in the
leachate of one surface soil sample (at sample location E0055B05701). Nickel concentrations

in the leachate ranged from non-detect (< 4.7 pg/L) to 21 pg/L.

2.2 Phase | IM Pre-excavation Groundwater Sampling

As proposed in the Phase 1 IM WP, groundwater samples were collected from five locations
(E018GW001, E018GW002, E605GW004, E605GW005, and E605GW006) to delineate the
extent of lead-impacted groundwater. Four new monitoring wells (E605GW005,
E605GW006, E605GW007, and E605GW008) were installed as part of the Phase I IM WP.
Only two of the four new wells were sampled. The boring logs for these wells are presented

in Appendix C. The locations of the groundwater samples are shown on Figure 2-2.

All groundwater samples were analyzed for the eight RCRA metals, and the analytical
results from the groundwater samples were compared to the Zone E background reference
concentrations (BRCs) and maximum contaminant levels (MCLs). In the absence of an MCL,
the EP A Region III tap water RBC was used. In the case of lead, the Treatment Technique
Action Level (TTAL) was used in lieu of an MCL. The analytical results from these samples
are presented in Table 2-4. Five metals (arsenic, barium, chromium, lead, and mercury) were

detected in one or more of the five samples.

SWM518A0C605623 ZEPIIMWPREV0.00C 2-4
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Lead exceeded its TTAL (15 pg/L) only in the sample collected from E605GW004, at a
concentration of 21.4 pg/L. Monitoring well E6G05GW004 is less than 5 feet from the former
location of monitoring well EGO5GW002 (now abandoned) where lead has been previously

detecied at elevated levels.

None of the other four metals were reported at concentrations that exceed their respective
MCLs and BRCs.

SWM518A0C605621ZEPIIMWPREV0.DOC 25
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TABLE 2-1

Detected Compounds in Surface Soil (Phase I IM Sampling)
Phase Il IM Work Plan, SWMU 5, SWMU 18, AOC 605, and AOC 621, Zone E, Charleston Naval Complex

PHASE Il IM WORK PLAN, SWMUS 5, 18 AND ACCS 605, 621, ZONE E
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REVISION O
APRIL 2002

EPA Zone E
Region IH Background
Sample Date RBC® ssL® Range of
Analyte Location Collected Result Qualifier Units {HI=0.1) (DAF=10) Concentrations®
Lead E0055B004 11/13/01 670 = mg/kg 1,218 400 1.0 - 400
E005SB005 11/13/01 480 =
E00558006  11/13/01 440 =
E005SB007  11/13/01 670 =
E005SB008  11/13/01 1,900 =
EQ05SB009 11/13/01 720 =
E005SB010  11/13/01 6,900 =
E0Q05SBO11  11/13/01 910 =
E005SB012  11/15/01 7,000 =
EO05SB013  11/15/01 4.3 =
E005SB014  11/15/01 15,000 =
E005SB015  11/15/01 160 =
E005SB0O16  11/15/01 840 =
E0058B017 11/15/01 260 =
EO055B018  11/14/01 100 =
E005SB019  11/14/01 160 =
E0058B021  11/14/01 750 =
E0058B022 11/14/01 1,400 =
EQ058B023 11/14/01 1,400 =
EF005SB024 111501 | 1,900 | =
£0055B025 11/15/01 700 =
£0055B026 11/15/01 980 =
E005SB027 11/15/01 400 =
E0055B028 11/15/01 110 =
E00558029 11/14/01 170 =
E005SB030  11/14/01 I 1,900 | =
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TABLE 2-1
Detected Compounds in Surface Soil (Phase I IM Sampling)
Phase If IM Work Plan, SWMU 5, SWMU 18, AOC 605, and AOC 621, Zone E, Charleston Naval Complex

i w3 iy

Fows wd i

[

WF oad wd wF b ¥

b

B BN

Wt

“F AP A LE S

W

G4

o

'

i3

EPA Zone E
Region Il Background
Sample Date RBC" ssL® Range of
Analyte Location Collected Result Qualifier Units {HI=0.1) (DAF=10) Concentrations®
E0055B032 11/14/01 930 =
Lead E0055B033  11/14/01 490 = mg/kg 1,218 400 1.0 - 400
ECO5SB034  11/19/01 44 =
E0055B034 11/15/01 9.9 =
E0058B036 11/15/01 g2 =
E005SB048 11/16/01 | 7,600 =
E0055B043 11/16/01 6,300 =
E005SB050 11/16/01 82 =
E0055B051  11/16/01 8,900 =
Nickel E0055B021 11/14/01 95 = mg/kg 4,100 65 06-72
EQD5SB022  11/14/01 46 =
E005SB023 11/14/01 79 =
EC055B024 11/15/01 59 =
E0055B025 11/15/01 120 =
E005SB026  11/15/01 120 =
E005SB027 11/15/01 34 =
EQ05SB028 11/15/01 7.4 J
E0055B029 11/14/01 25 =
E005SB030 11/14/01 110 =
EQ05SB032 11/14/01 41 =
EC05SB033  11/14/01 18 =
EC05SB034 11/19/01 59 J
E0055B034 11/15/01 29 J
EQ05SB036 11/15/01 7.4 J
Alpha-chlordane E0055B032 11/14/01 0.66 J uglkg 16,000 5,000 NA

EO05SB034 11/19/01 0.84

E0055B038 11/15/01 6.8 J
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TABLE 2-1

Detected Compounds in Surface Soil (Phase | IM Sampling)
Phase Ii IM Work Plan, SWMU 5, SWMU 18, AOC 605, and AOC 621, Zone E, Charleston Naval Complex

PHASE I IM WORK PLAN, SWMUS 5, 18 AND ACCS 605, 621, ZONE E
CHARLESTON NAVAL COMPLEX

AEVISION 0
APRIL 2002

EPA Zone £
Region il Background
Sample Date Rac? ssL® Range of
Analyte Location Collected Result. Qualifier Units (HI=0.1) (DAF=10) Concentrations®
Dieldrin E0055B032 11/14/01 35 J #g9/kg 360 2 NA
EC05SB034  11/19/01 0.55 J
E005SB036 11/15/01 0.39 J
EO058B037 11/13/01 0.56 J
Endosuifan It E005SB032 11/14/01 1.3 pg/kg 1,200,000 9,000 NA
E005SB037 11/13/01 0.61
Endrin Aldehyde EO05SB036 11/15/01 0.67 J 1a’kg 61,000 500 NA
Gamma-chiordane  E0055B032 11/14/01 0.68 J pgrkg 16,000 5,000 NA
E005SB033  11/14/01 14 =
E005S8B034 11/19/01 14 J
E005SB036 11/15/01 15 =
E0058B037 11/13/01 2.5 J
Heptachlor Epoxide E005SB032 11/14/01 0.81 J pg/kg 630 350 NA
EO055B033 11/14/01 049 J
E005SB038 11/14/01 26 J
p,p'-DDD E005SB034 11/19/01 41 J uglkg 24,000 8,000 NA
EO055B036 11/15/01 0.68 J
E0055B037 11/13/01 34 J
E005SB038 11/14/01 29 J
p.p-DDE EO05SB032 11/14/01 13 = po’kg 17,000 27,000 NA
EO0055B033 11/14/01 2.3 J
EQ05SB034  11/19/01 42 J
E0058B036 11/15/01 2.1 J
EO0058B037 11/13/01 96 =
EO0055B038 11/14/01 12 J
p,p'-DDT EO05SB032 11/14/01 34 J pglkg 17,000 16,000 NA
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TABLE 21

Detected Compounds in Surface Soil (Phase | IM Sampling)
Phase if IM Work Plan, SWMU 5, SWMU 18, AOC 605, and AOC 621, Zone E, Charfeston Naval Complex

Sample Date

Analyte Location
E00SSB0O33  11/14/01
p.p-DDT EQ05SB034  11/19/01
E005SB0O36  11/15/01
E005SB037  11/13/01
E0055B038 11/14/01
Acenaphthene EO055B038  11/13/01
Benzo(a)Anthracene EO005SB039 11/13/01
EO05SB040  11/13/01
Benzo(a)Pyrene EQ055B039 11/13/01
EO05SB040  11/13/01
Benzo(b)Fluoranthene E005SB039 11/13/01
Benzo{(g,h,i)Perylene E005SB040 11/13/01
Benzo(k)Fluoranthene E005SB040  11/13/0t
Chrysene EO05SB039  11/13/01
E0055B040 11/13/01
Flouranthene E005S8B033  11/13/01
EC05SB040  11/13/01
E005SB041  11/13/01
Fluorene E0058B039 11/13/01
Phenanthrene E005SB040 11/13/01
Pyrene E005SB039  11/13/01
E0055BG40  11/13/01
BEQs EQ055B039 11/13/01
E005SB040  11/13/01
E0055B041  11/13/01

Collected Result

8.8
2.6
1
14
11

340

56
110

43
100

63

57

210

63
100

430
560
350

340

39

84
160

277.0
386.2
439.3

EPA Zone E
Region HI Background
RBC* ssL® Range of
Qualifier Units  (HI=0.1) (DAF=10) Concentrations®

J

J pa/kg 17,000 16,000 NA

J

J

J

J pg/kg 12,000,000 285,000 NA

J nag’kg 7,800 1,000 NA

J

J ug/kg 780 4,000 NA

J

J glkg 7,800 2,500 NA

J uakg NA NA NA

J pug/kg 78,000 24,500 NA

J Hg/kg 780,000 80,000 NA

J

= uglkg 8,200,000 2,150,000 NA

J

J

J ug/kg 8,200,000 280,000 NA

J 1g/kg NA NA NA

J uglkg 6,100,000 2,100,000 NA

J

J uglkg 780 NA 1,304°

J

J

Concentrations in bold and outlined text exceed the Zone E range of background concentrations and either the EPA Region llI
risk-based concentration {(RBC) or the soil screening level (SSL).
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REVISION 0

APRIL 2002

TABLE 2-1
Delected Compounds in Surface Soil (Phase | IM Sampling)
Phase It IM Work Plan, SWMU 5, SWMU 18, AOC 605, and AOC 621, Zone E, Charleston Naval Complex

EPA Zone E
Region Il Background
Sample Date RBC* ssL® Range of
Analyte Location Collected Result Qualifier Units (HI=0.1) (DAF=10) Concentrations®

# Industrial risk-based concentration (RBC) from the U.S. EPA Region |l RBC table (10/2000), based on a hazard index (HI)
of 0.1 for non-carcinogenic compounds,

® U.S. EPA Soif Screening Guidance: Technical Background Document (5/1996) based on a dilution attenuation factor (DAF)
of 10.

¢ Project Team Notebook and Instructions, Charleston Naval Complex, Environmental Restoration Project. Revision tA.
{CH2M-Jones, December 2001).

4BEQ concentrations are derived from calculations made per the Technical Memorandum, Technical Information for
Development of Background BEQ Values (CH2M-Jones, February 2001).

Indicates that the compound was detected. The reported value is the concentration of the compound.

[

Indicates that the compound was detected. The reported value is the estimated concentration of the compound.
UJ Indicates that the compound was not detected. The reported value is an estimated detection limit.
u Indicates that the compound was not detected. The reported value is the detection limit.

p#9kg  Micrograms per kilogram
mg’kg  Milligrams per kilogram
NA Indicates that the information is not available or not applicable.
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TABLE 22

Detected Compounds in Subsurface Sail {Phase | iM Sampling)
Phase If IM Work Plan, SWMU 5, SWMU 18, AOC 605, and AQC 621, Zone E, Charleston Naval Complex

PHASE Il IM WORK PLAN, SWMUS 5, 18 AND AOCCS 605, 621, ZONE E

CHABLESTON NAVAL COMPLEX
REVISION 0
APRIL 2002

Zone E
Background
Date Result ssL® Range of
Analyte Station ID Collected (mg/kg) CQualifier Units {DAF=10) Concentrations®
Lead EC05SB004 11/13/01 92 = mg'kg 400 1.8-322
E005SB00S 11/13/01 200 =
E005SB006 11/13/01 140 =
E005SB007 11/13/01 140 =
E005SB008 11/13/01 7.6 =
E0055B009 11/13/01 350 =
E005SB010 11/13/01 200 =
E00588011 11/13/01 74 =
EQ055B012 11/15/01 620 =
EQ05SB013 11/15/01 700 =
E0055B014 11/15/01 120 =
E0053B015 11/15/01 470 =
EQ055B016 11/15/01 14 =
E0055B018 11/14/01 90 =
E0Q05SB0O19 11/14/01 77 =
E0055B021 11/14/01 960 =
E005SB022 11/14/01 16 =
E005SB023 11/14/01 19 =
E0055B024 11/15/01 86 =
E0055B025 11/15/01 37 =
E0055SB026 11/15/01 51 =
E005S8B027 11/15/01 13 =
E0055B028 11/15/01 56 =
E005SB029 11/14/01 21 =
ECO5SB030 11/14/01 300 =
E005SB032 11/14/01 830 =
E0055B033 11/14/01 550 =
E005SB035 11/19/01 52 =
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TABLE 2-2

Detected Compounds in Subsurface Soil (Phase | IM Sampling)
Phase If iM Work Plan, SWMLJ 5, SWMU 18, AOC 605, and AOC 621, Zone E, Charfeston Naval Complex

PHASE 1l IM WORK PLAN, SWMUS &, 18 AND AOCS 605, 621, ZONEE
CHARLESTON NAVAL COMPLEX

REVISION ¢
APRIL 2002

3

'L i' % ;

[

5 ¥

ES Y

W

“ s

E 4

ik 13

WF R L F T

o §

s

I R

oL

i

¥ o

i S kP wd

3

z
L

Zone E
Background
Date Result ssL® Range of
Analyte Station ID Collected (mg/kg) AQualifier Units (DAF=10) Concentrations®
Lead EO05SB036 11/15/01 52 = mg/kg 400 1.8-322
E005SB048 11/16/01 2,700 =
E005SB049 11/16/01 200 =
E0058B050 11/16/01 2,100 =
E005SB051 11/16/01 2,200 =
Nickel E0055B021 11/14/01 68 = mg/kg 65 0.85-20
E0055B024 11/15/01 9.6 =
E005SB025 11/15/01 98 =
EQ053B026 11/15/01 13 =
E005SB027 11/15/01 14 =
E0053B028 11/15/01 14 J
E0055B030 11/14/01 25 =
E005SB033 11/14/01 18 =
E0053B035 11/19/01 95 =
E005SB036 11/15/01 49 J
Dieldrin E005SB032 11/14/01 0.33 Jd uglkg 2 NA
EQ055B033 11/14/01 0.48 d
E0055B035 11/19/01 0.56 Jd
Endosulfan || E005SB033 11/14/01 0.46 J 19/kg 9,000 NA
Gamma-chlordane E005SB032 11/14/01 0.29 Jd ug/kg 5,000 NA
E0055B033 11/14/01 1.7 =
E005SB036 11/15/01 24 J
p.p'-DOD E005SB036 11/15/01 2.8 = 1glkg 8,000 NA
p.p'-DDE E005S5B032 11/14/01 0.7 J 19fkg 27,000 NA
E0055B033 11/14/01 14 J
EQ05SB035 11/19/01 0.87 Jd
E0055B036 11/15/01 4 =
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TABLE 2-2
Delected Compounds in Subsurface Soil {Phase | IM Sampling)
Phase Il IM Work Plan, SWMU 5, SWMU 18, AQC 605, and AOC 621, Zone E, Charleston Naval Complex

PHASE 1 IM WORK PLAN, SWMUS 5, 18 AND AOCS 605, 621, ZONE E
CHARLESTON NAVAL COMPLEX

REVISION 0
APRIL 2002

Zone E
Background
Date Result ssL® Range of
Analyte Station |ID Collected (mg/kg) Qualifier Units (DAF=10) Concentrations®

p.p-DDT E0055B8032 11/14/01 4 J po’kg 16,000 NA
E0055B033 11/14/01 11 J
EC05SB035 11/19/01 091 J

Acenaphthene EQ05SB039 11/13/01 370 J H9/kg 285,000 NA
EC05SB040 11/13/01 320 J
E005SB0OM 11/13/01 380 J

Benzo(a)Anthracene  E005SB040 11/13/01 130 J £a'kg 1,000 NA

Benzo(a)Pyrene E00558040 11/13/01 120 J 1a/kg 4,000 NA

Benzo(b)Fluoranthene E005S8040 11/13/01 200 J rg/kg 2,500 NA

Benzo(k)Fluoranthene EQ05SB040 11/13/01 71 J £a/kg 24,500 NA

Chrysene E005SB040  11/13/01 99 J uglkg 80,000 NA

Flouranthene E0055B039 11/13/0t 420 J ua’kg 2,150,000 NA
EO055B040 11/13/01 510 J
E0058B041 11/13/01 460 =

Fluorene E00558039 11/13/01 370 J po/kg 280,000 NA
E0055B041 11/13/01 390 J

Phenanthrene E005SB039 11/13/01 43 J pa'kg NA NA
E005S8040 11/13/01 53 J
E00558041 11/13/01 28 J

Pyrene E005S8040 11/13/01 180 J 1a/kg 2,100,000 NA

BEQs E0055B039 11/13/01 508.4 U po/kg NA 1,400°

E005SB040 11/13/01 352.8 J
E0055B041 11/13/01 520.0 U

Concentrations in bold and outlined text exceed the Zone E range of background concentrations and soil screening level

id L)

)

X

EN A

<3

¥

{SSL).

#1.8. EPA Soil Screening Guidance: Technical Background Document (May 1996) based on a dilution attenuation factor

(DAF) of 10.
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PHASE il M WORK PLAN, SWMUS 5, 18 AND AOCS 605, 621, ZONE E
CHARLESTON NAVAL COMPLEX

REVISION 0

APRIL 2002

TABLE 2-2
Detected Compounds in Subsurface Soil (Phase | IM Sampling)
Phase Il IM Work Plan, SWMU 5, SWMU 18, AOC 605, and AOC 621, Zone E, Charleston Naval Complex

Zone E
Background
Date Result ssL’? Range of
Analyte Station ID Collected (mg/kg) Qualifier Units (DAF=10) Concentrations®

® Project Team Notebook and Instructions, Charleston Naval Complex, Environmental Restoration Project. Revision 1A.
{CH2M-Jones, December 2001).

° BEQ concentrations are derived from calculations made per the Technical Memorandum, Technical Information for
Development of Background BEQ Values (CH2M-Jones, February 2001).

= Indicates that the compound was detected. The reported value is the concentration of the compound.

J Indicates that the compound was detected. The reported value is the estimated concentration of the
compound.

uJ Indicates that the compound was not detected. The reported value is an estimated detection limit.

U Indicates that the compound was not detected. The reported value is the detection limit.

#glkg  Micrograms per kilogram
mg/kg  Milligrams per kilogram
NA Indicates that the information is not available or not applicable.
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TABLE 2-3
SPLP Resuilts
Phasa Il IM Work Plan, SWMU 5, SWMU 18, AQC 605, and AOC 621, Zone E, Charleston Naval Complex

Lead Nicke!
Soll Soll
Result Leachate Result Leachate
Station ID Sample ID {(mg/kg) Qualifier (mg/L)  Qualifier (mg/kg) Qualifier (mg/L) Qualifier pH
EO05SB052 0058B05201 80 = 0.0078 J 6.3 J 0.0047 U 6.85
0058B05202 38 = 0.015 J 5.7 J 0.0047 U 4.35
EQ05SB053 0058B05301 2,500 = 0.21 J - - 4.54
0058B05302 24 = 0.03 J - - 6.09
E005SB054 005SB05401 42 = 0.022 J - - 5.74
0055805402 3.7 = 0.033 J - - 5.54
E005SB0OS5 005SB05501 16,000 = 20 = - - 5.39
0058B05502 5,700 = 0.14 J - - 5.59
£0055B056 005SB05601 6,900 = 3.2 = - - 5.27
0055805602 370 = 0.0076 J - - 6.21
E005SB057 005SB05701 - - 250 = 0.021 J 6.61
0055B05702 - - 36 = 0.0047 u 7.06
E005SB058 005SB05801 - - 73 = 0.0047 u 7.64
0055B05802 - - 29 = 0.0047 U 7.5
EOD05SB059 005SB05901 150,000 = 0.055 J - - 6.35
0055B05902 840 = 0.0035 J - - 4.7

Indicates that the sample was not analyzed for the constituent.
Indicates that the compound was detected. The reported value is the concentration of the compound.
Indicates that the compound was detected. The reported value is the estimated concentration of the compound.

"

[
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CHARLESTON NAVAL COMPLEX
REVISION @
APRIL 2002
TABLE 2-3
SPLP Results
Phase If IM Work Plan, SWMLU 5, SWMU 18, AOC 605, and AOC 621, Zone E, Charfeston Naval Complex
Lead Nickel
Soll Soll
Result Leachate Result Leachate
Station ID Sample ID (mg/kg) Qualifier (mg/L)  Qualifier {mg/kg) Qualifier (mg/L) Qualifier pH
v Indicates that the compound was not detected. The reported value is the detection limit.
UJ Indicates that the compound was not detected. The reported value is an estimated detection limit.
mg/kg Milligrams per kilogram
mg/L  Milligrams per liter

SWMU518A0C6056212EPIIMWPREY0.DOC
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PHASE Il IM WORK PLAN, SWMUS 5, 18 AND AQCS 605, 621, ZONEE
CHARLESTON NAVAL COMPLEX

REVISION ¢

APRIL 2002

TABLE 24
Detected Inorganic Compounds from Phase | IM Groundwater Sampling
Phase I IM Work Pfan, SWMU 5, SWMU 18, AOC 605, and AOC 621, Zone E, Charleston Naval Complex

Sample Result Zone E
Analyte Location Sample ID Date Collected (p#g/L) Qualifier MCL® BRC®
Arsenic E018GW001 018GWO001L2 12/05/01 521 J 50 18.7
E605GWD04 605GW00412 12/05/01 6.98 J
£605GW005 605GWO0061 2 12/05/01 8.9 J
E605GW006 605GWO006L2 12/05/01 4.97 J
Barium E018GW001 018GWO001L2 12/05/01 85.8 J 2,000 21
E01BGWD02 018GWO002L2 12/05/01 423 =
E605GW006 605GW006L2 12/05/01 158 J
Chromium, Total E605GW004 605GW00412 12/05/01 7.98 J 100 12.3
Lead E018GWO001 018GWQ01L2 12/05/01 5.58 = 15 4.8
E605GW004 605GW00412 12/05/01 21.4 =
E605GW005 605GW00512 12/05/01 4.63 =
E605GWO006 605GW006L2 12/05/01 3.77 =
Mercury E018GWO001 018GWO001L2 12/05/01 0.145 J 2 NC

Concentrations in bold and outlined text exceed the Zone E background reference concentration (BRC) and
maximum contaminant level (MCL).

? U.S. EPA National Primary Drinking Water Standards (March 2001).
b Background Reference Concentration (BRC) from the Zone E RFI Report, Revision 0 (EnSafe, 1997).

= Indicates that the compound was detected. The reported value is the concentration of the compound.

J Indicates that the compound was detected. The reported value is the estimated concentration of the
compound.

U  indicates that the compound was nat detected. The reported value is the detection limit.
UJ Indicates that the compound was not detected. The reported value is an estimated detection limit.
ugfL  Micrograms per liter

NC Indicates that the BRC was not calculated due to a large percentage (>90%} of non-detects.

SWMU518A0C60562 1ZEPIIMWPREVD.DOC



€F 0 «F WP 3 W A iF R w3 W L U F W %D &3 WU & RF ORI u w ab s R oF R owE i owr AJ L KB ow wF i L s s

«d

coossgos | T Qe OE60558001
@eertseez T e
AOC 605 i A e
ikt S ®
: E605SB01
B E00558032
55215506 E621SB015 E62158008 00558033
E6215B020 ® Ee1S8007 )" E(Ei(g‘SBBS(?O%GS
® E62158014 N 4 EO18§8004
62158027  Eoon3Dond EoossBosy g . b E09528035@
ES21SBO02  egzrsBO2s . ®ss . //ﬂ EDOSSBOﬂ\@;f EGOSSEUS
62188001 » o
SWMU 18 : @E0185B8003
S ® EG21SB019 (3 < ao0a ot y
@Es¥188023 ", WEY :
® “ | 7 mincerncy” 0055 ; ®£01358002
E6215B024 / \_ABE0055B(14
| @ EC055B008@kq05 @ 005SB015
E6215B022 B E0DESBO24 @ @kEo0558815
® __..--65'6 Okso0558007 E0055B003
E00655B023 00558025
} ®Ec0558014 @E605SB006
e , 06558027
015
A E005SB026 @58832%057
E00558029 EQ05SBOS8 o
Ve OE60558004 60558005 o
.. %
\ ®E6055B012 @EoossB028 LT
E005SB017 - - Ve
005SB030 v
© OE60558013 : QQ(‘
; @koossB018
: @x=o0ssB019 Y
®  Subsurface Soil Samples CH2M - Jones Soil Samples Figure 2-1
O Surface Soil Samples "3 SWMU Boundary A Soil Sample Locations
A Railroads  Buildings AQOCs 605 & 621, and SWMUs 5 & 18
;enze Zone Boundary N Charleston Naval Complex
__ Roads IM Excavation Area (1998
L1 ACC Boundary e —

CH2MHILL

File Path: c:\18gis‘projectsizone_s\aoch05_swmu5818\aoc_605.apr, Date: 26 Mar 2002 12:32, User: AHOLECEK, EG1S: Charleston Naval Complex - Figure 2-1 Soil Sample Locations

o



YIRS BT Y IR ¥ IRV EEU IS TRV BRI S B R R G T IR IR AT T IS IR AR AW NS BN VAR Y T R AR AR BN IS 2NV IR AR IR IR IR
ps ~7
E665GWO07
EB05GWO01
9
375
C‘f‘b‘
00
o
(Pe ,e"“*smaewom
E00553055® EBOSGWQGQ SWMU 18
@(Abandoned)
AOC 805 £605GW004
EGGWOOS 4"\‘:’;‘ )’/,4}& 01BGW002
Eogsaos Fer Phase | IMWP) 7 @
SWMU 5
' ®
E605GW003
. E605GWO016
E005SB057 &
®
reet
E005SB058 (s\9e st
® Qe
® Groundwater Well m  Subsurface Soil Samples (SPLP Sample Type) Figure 2-2
Sampled Groundwater Wells © Surface Soil Samples (SPLP Sample Type) Groundwater Wells and SPLP Samples
o Zone Bounda A AQCs 605 & 621, and SWMUs 5 & 18
A Railroads Y
" Fence IM Excavation Area (1998) N Charleston Naval Complex
- Roads ] AOC Boundary 0 40 80 Feet
[ Buildings [} SWMU Boundary e CH2MHILL

File Path: c:\18gis\projectz\zone_e\aocf05_swmuS5&18iaoc_B05.apr, Date: 28 Mar 2002 12:46, User: AHOLECEK, Grouncwater Well Locations - Figure 2-2 Groundweter Well Locations



Section 3.0




ST B

F uF wE <3

LR 1 a) PN IO B BN

-

o d ki oad

Er

nF AF R F

< F

#

i

= W

w Ny

10
11
12
13
14
15
16

17
18
19
20
21
22
23
24
25

26
27
28
29
30

PHASE | M WORK PLAN, SWMUS 5, 18 AND AOCS 605, 621, ZONE E
CHARLESTON NAVAL COMPLEX

REVISION 0

APRIL 2002

3.0 Identification of Media Cleanup Standards

This section identifies the proposed MCSs for lead and nickel, and describes how they are
derived. The MCSs are based on human health exposure-based concentrations and

concentrations protective of groundwater.

The exposure-based MCSs are described in the subsections below. For groundwater
protection, SSLs are calculated using area-specific soil partitioning values and site-specific
DAFs. The derivation of the site-specific DAF, the area-specific partitioning coefficients, and

the area-specific SSLs are also described in the subsections below.

3.1 Health-Based MCS

To evaluate surface soil for the IM, concentrations will be compared to criteria derived on
the basis of direct exposure to human receptors. Combined SWMU 5 and the surrounding
area are designated for industrial land use. The land use for the area is expected to remain
industrial. Both an unrestricted (residential) land use-based MCS and an industrial land use-
based MCS are listed below for lead and nickel. However, proposed MCSs are selected on
the basis of industrial land use. It is expected that land use restrictions will also be applied
at this site.

3.1.1 Health-Based MCS for Lead

For unrestricted land use at the CNC, the BRAC Cleanup Team (BCT) has agreed to use the
generally accepted MCS of 400 mg/kg target screening level in surface soil, which is based
on protection of residential children against lead exposure. A CNC-specific lead target value
was developed to be protective of adults against lead exposure in areas identified for
current and future industrial land use. The target lead MCS was derived from the EPA
Adult Lead Methodology (ALM), as detailed in the Technical Memorandum Adult Lead
Methodology (ALM) Derived Target Lead Concentrations for Industrial Land Use (CH2M-Jones,
2001c). A copy of the technical memorandum is included in Appendix D.

The ALM is specifically used for calculating target lead concentrations protective of adult
receptors (e.g., site workers). The ALM uses a biokinetic slope factor to represent lead
biokinetecs, and an exposure model in which all exposure pathways, except the soil
ingestion pathway, are represented by a background blood-lead concentration. As detailed

in the technical memorandum, the ALM calculates a target cleanup value of 1,218 mg/kg

SWM518A0C605621ZEPIIIMWPREV0.DOC 31
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APRIL 2002

for industrial use sites. Average site residual concentrations will be compared with the
target MCS value of 1,218 mg/kg. Combined SWMU 5 is zoned for industrial use, and land

use restrictions are planned to be compatible with this use.

3.1.2 Health-Based MCS for Nickel

Nickel was identified as requiring further evaluation based on exceedances of its generic
SSL. No surface soil samples were found to contain nickel at concentrations that exceed its
residential RBC of 1,600 mg/kg (HI=1) or the industrial RBC of 41,000 mg/kg (HI=1) from
the U.S. EPA Region Il RBC table (October 2000). Because combined SWMU 5 is located in
an area designated for current and future industrial use, an MCS value of 41,000 mg/kg
would be appropriate for the protection of human health for workers in the area in the event
that remedial actions were determined necessary for nickel in surface soil. Because surface
soil concentrations of nickel are all below the industrial RBC, surface soil concentrations also

need to be compared to a site-specific SSL .

3.2 Site-Specific SSLs

Site-specific SSLs were derived using EPA SSL guidance (Soil Screening Guidance: Technical
Background Document, EPA 1996). First, a DAF was calculated specific to combined SWMU 5
and the surrounding area. Then, area-specific partition coefficients (Ka) values were
calculated from the SPLP data collected at combined SWMU 5. These two factors were used
to calculate site-specific SSLs at combined SWMU 5. Ky values depend on chemical
properties and vary with the dynamics between the chemical and the soil in which it is

present. The subsections below present the methods used to derive the SSLs.

3.2.1 Site-Specific DAF

Equations 11 and 12 from the EPA Soil Screening Guidance: Technical Background Document
(1996) were used to derive the DAF, as shown below.

Equation11: DAF =1+ Kid/IL
Where K = hydraulic conductivity = 3.0 ft/day = 333.8 m/yr
i = hydraulic gradient = 0.0045 ft/ft
d = mixing zone thickness {from equation 12)
I = infiltration rate = 0.14 m/yr unpaved; 0.0087 m/yr paved

L. = source length parallel to groundwater flow direction = 60 ft = 18.3 m

SWM518A0C605621ZEPIMMWPREV0.DOC 32
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The hydraulic conductivity is extrapolated from the USGS model presented in Hydrogeology
and Simulation of Ground-Water Flow in the Surficial Aquifer System in the Area of Charleston
Naval Base, North Charleston, South Carolina, 1995-97, United States Geological Survey
Administrative Report 1999. The hydraulic gradient is estimated from the potentiometric
surface map presented in the Interim Measures Report for Groundwater Monitoring Fiscal Year
2000, Revision 0 (CH2M-Jones, 2001a). The mixing zone thickness is a function of the site
properties, as described below. The derivation of the infiltration rates is presented in
Appendix E; an unpaved condition will be used to evaluate a worst-case SSL. The source
length in the direction of groundwater flow is estimated as 60 ft using the area of soil
determined to have been impacted by lead. The estimated value for L was based on
historical and recent lead concentration data. Variations in this value have only minor
effects on the resulting DAF calculation.

The mixing zone thickness, d, in meters, is calculated from Equation 12 from the Soil

Screening Guidance:
Equation 12: d = (0.011212)%5 + da{1-exp[(-LI)/(Kida)]}
Where L = source length parallel to groundwater flow direction = 18.3 m
da = aquifer thickness =25 ftor 7.6 m
I = infiltration rate = 0.14 m/yr for unpaved
K = hydraulic conductivity = 333.8 m/yr
i = hydraulic gradient = 0.0045 {t/ ft

The thickness of the mixing zone is the lessor of Equation 12 or the total aquifer thickness as

the mixing zone cannot exceed the saturated thickness of the water bearing zone.

For the unpaved surface, the mixing zone thickness at the combined SWMU 5 is 2.2 m.
Using this value, the DAF for the future unpaved condition at the sites is estimated as 3.1.
For comparison, using an infiltration rate of 0.0087 m/yr, representative of a paved
condition, the DAF at combined SWMU 5 is calculated as 20.6. The value based on the
unpaved scenario will be used to develop the leachability-based MCS for lead and nickel at
combined SWMU 5 as a conservative assumption, even though the site is expected to

remain paved.

SWM518A0C605621ZEPIIIMWPREV0.DOC 33



DN D e W=

10

i1
12
13
14

15
16
17
18
19
20
21
22
23
24
25
26

27
28
29
30

31
32
33

PHASE Il IM WORK PLAN, SWMUS 5, 18 AND ACCS 605, 621, ZONEE
CHARLESTON NAVAL COMPLEX

REVISION Q

APRIL 2002

3.2.2 Partitioning Coefficient for Lead

A partitioning coefficient (Kq4) was calculated for each sample, on the basis of the quantities
of soil and water used in the SPLP test and the resulting leachate concentrations. The Ky is
the ratio between the soil and the leachate concentrations, expressed in units of liters per
kilogram (L/kg). Calculations are presented in Appendix F. The partitioning coefficient for
each sample that was analyzed for lead by SPLP is listed in Table 3-1.

For the purposes of calculating site-specific SSLs from SPLP data, samples where lead was
not detected in the leachate, or in the soil samples where lead was detected within or below
the range of background concentrations (surface soil, 400 mg/kg; subsurface soil, 322
mg/kg) were not used in the SSL (Kq) calculation.

As described in the Technical Memorandum Infiltration Variables Used in SSL Calculations
(CH2M-Jones, 2002), in the case where the metal is not detected in the leachate, one-half the
detection limit is used for the leachate concentration to calculate Ka. A copy of the technical

memorandum is included in Appendix G.

The solubility of lead in water varies with pH. The equilibrium concentration of lead in
water at a pH of 4 is a maximum of 4 mg /L. At a pH of 8 the maximum lead concentration
would be 0.2 mg/L. The equilibrium lead concentration could be significantly less in the
presence of phosphate and chloride, as low as 0.3 mg/L at a pH of 4 and 0.001 mg/L at a pH
of 8 (EPA, 1999b}. Based on this information, chemistry in SPLP samples with lead
concentrations in the leachate above the solubility limit would be controlled by precipitation
chemistry rather than adsorption reactions. One sample (0055B05501, 20 mg /L) was found
to contain lead at a concentration that was above the solubility limit and one sample
(0055B05601, 3.2 mg/L) was near the solubility limit. As a conservative assumption, the
results from these samples were used in the calculation of Kd to provide a conservative SSL
value, but it should be noted that the analytical results from these samples may not be

representative of actual site conditions (they may over-predict the leachability of lead).

As shown in Table 3-1, the K4 for the soil at the combined SWMU 5 was calculated at values
ranging from 2,136 to 2,727,253 L/kg for samples used in the site-specific SSL calculation.

The geometric mean of these K4 values was calculated to provide a conservative partitioning
coefficient for the site of 30,695 L/kg.

3.2.3 Partitioning Coefficient for Nickel
Partitioning coefficients for each SPLP sample were calculated from the total nickel

concentration and the leachate concentration. Results for samples where the soil
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concentrations of nickel were below the upper bound of background concentrations (surface
soil, 72 mg/kg; subsurface soil, 20 mg/kg) were not used in the site-specific SSL (Kq)

calculation.

As described in the Technical Memorandum Infiltration Variables Used in SSL Calculations
(CH2M-Jones, 2002), in the case where the metal is not detected in the leachate, one-half the
detection limit is used for the leachate concentration to calculate K4. A copy of the technical

memorandum is included in Appendix G.

As shown in Table 3-1, the partitioning coefficient for nickel was calculated to be 16,225
L/kg.

3.2.4 SSL for Lead at Combined SWMU 5

SSLs were calculated using the following equation:
SSL = Ka x MCL x DAF

Where MCL = Maximum Contaminant Level. The National Primary Drinking Water TTAL
of 0.015 mg/L was used for lead although it is applicable to treated water at the tap. The
SSLs calculated from the site-specific K4 values and the site-specific DAF are listed in Table
3-1.

The SSL for the future unpaved condition was calculated at 1,427 mg/kg, and for a future
paved condition, the SSL was calculated at 9,485 mg/kg.

3.2.5 SSL for Nickel at Combined SWMU 5

Table 3-1 and Appendix F show that the partitioning coefficient for nickel was calculated at
16,225 L/kg. The DAF values used for the lead SSL calculations, with a conservative value
of source length (L) of 60 ft, were used to calculate an SSL of 36,716 mg/kg for the unpaved
future scenario, and 243,987 mg/kg for the paved scenario.

3.3 Application of MCS for Lead at Combined SWMU 5

The MCS for surface soil (0 to 1 ft bls) is the lower value of the industrial RBC (1,218 mg/kg)
and the site-specific SSL (1,472 mg/kg), in areas exceeding background conditions.
Therefore the proposed surface soil MCS is 1,218 mg/kg. The MCS for subsurface soil
(greater than 1 ft bls) is the SSL. of 1,427 mg/kg.
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The industrial RBC is based on exposure to the average site concentration. Therefore,
meeting the MCS requires removing lead-impacted soil until the mean lead concentration

drops below the proposed MCS.

Likewise, individual SSL exceedances are not necessarily expected to pose a threat to
groundwater. To determine if a threat to groundwater exists, mean concentrations within
suspected source areas were compared to the SSL. Lead-impacted subsurface soil will be
removed such that the mean lead concentration remaining in the source area is less than the
MCS (1,427 mg/kg). In order to insure that the proposed IM adequately protects
groundwater, individual soil borings that contain lead at concentrations greater than 2 times

the SSL (2,854 mg/kg) will be excavated regardless of the mean concentration.

3.4 Application of MCS for Nickel at Combined SWMU 5

Tables 3-2 and 3-3 present all nickel data from Combined SWMU 5 surface and subsurface
soils, respectively. As seen in Table 3-3, all surface soil samples at combined SWMU 5 reveal
nickel concentrations below the health-based MCS for industrial land use and the site-
specific SSL. All subsurface soil samples are below the site-specific SSL. It should be noted
that nickel has not been detected in groundwater at the site above the tap water RBC (73
ng/L, HI=0.1). Therefore, remediation of nickel-containing soils is not warranted for

protection of human health or of groundwater, and will not be addressed further in this IM.
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TABLE 3-1
Partitioning Coefficients and SSLs
Phase Il IM Work Plan, SWMUs 5, 18 and AQOCs 605, 621, Zone E, Charleston Naval Complex
Lead Nickel
Unpaved Unpaved Paved
Leachate SSL Paved SSL Soil Leachate SSL SSL
Soil Sample  Soil Result Result Kd (DAF=3.1} (DAF=20.6) Result Result Kd (DAF=3.1) (DAF=20.6)
Soll Boring Sample Location Type {mg/kg) (mg/L) (L/kg) (mg/kg) (mg/kg) (mg/kg) (mg/L) (L/kg) (mg/kg) (mg/kg)
E0058B052 Non-Impacted Area  Surface 80J 0.0078U  10,248° 6.3J 0.0047 U 1,320*
Subsurface 38J 0.015U 2,523% 57J 0.0047U 1,193%
E0058B053 Lead-Impacted Area Surface 2,500J 0.21J 11,885 - - -
Subsurface 24 ) 0.030J 780° - - -
E0058B054 Lead-Impacted Area Surface 424 0.022J 1,889% - - -
Subsurface 3.7J 0.033 J g2° - - .
EO0535B055 Lead-Impacted Area Surface 16,000 J 20 780" - - -
Subsurface 5,700 J 014 J 40,694 - - -
E00535B056 Lead-Impacted Area Surface 6,900 J 3.2 2,136 - - -
Subsurface 370J 0.0076 U 48,674 - . -
EO053SB057 Nickel-Impacted Area Surface - - - 250 0.021J 11,885
Subsurface - - - 36 0.0047U 15,279°
EO05SBO058 Nickel-Impacted Area Surface - - - 73 0.0047 U 31,024°
Subsurface - - 29 0.0047 U 12,300°
EO055B059 Lead-Impacted Area  Surface 150,000 J 0.055J 2,727,253 - - -
Subsurface 840J 0.0035 U 239,990 - - -
Geometric Mean (excludes samples with soil 30,695 1,427 9,485 16,225 36,716 243,987
concentrations below background)
SWMS518A0C605621ZEPIIIMWPREVO.DOC a7
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TABLE 3-1
Partitioning Coefficients and SSLs
Phase /I IM Work Plan, SWMUs 5, 18 and AOCs 605, 821, Zone E, Charleston Naval Complex

Lead Nickei
Unpaved Unpaved Paved
Leachate SSL Paved SSL Soil Leachate SSL sSsL
Soil Sample  Soil Resuit Resuit Kd (DAF=3.1) (DAF=20.8) Result Result Kd (DAF=3.1) (DAF=20.6)

Soil Boring Sample Location Type {mg/kg) (mg/L) (L/kg) (mg/kg) (mg/kg) (mg/kg) (mg/L) (L/kg) (mg/kg) (mg/kg)

# Soil concentration within background range.
® L eachate concentration exceeds solubility limit.
°Leachate concentration below detection limit. Kd based on % detection limit,
J Reported concentration is estimated.
Kd Site-Specific Partitioning Coefficient
8SL Site-Specific Soil Screening Level for Groundwater Protection. SSL based on DAF = 3.1 for unpaved; 20.6 for paved.
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TABLE 3-2

Nickel Concentraticns in Surface Soil

Phase It M Work Plan, SWMU 5, SWMU 18, AOC 605, and AQC 621, Zone E, Charleston Nava! Complex

EPA Site- Zone E
Region lll  Specific Background
Date Result RBC® ssL® Range of
StationID  Sample ID Collected (mg/kg) Qualifier (HI=0.1) (DAF=10) Concentrations®

E005SB002 005SB00201  09/25/1995 1.4 J 4,100 36,716 06-72
E005SB0O01 005SB00101  09/25/1995 8.7 =

EC05SB003 00658SB00301  09/22/1995 176 =

EC18SB005 018SB00501a 09/25/1995 228 =

EQ18SB004 018SB00401a 09/25/1995 16.7 =

EC185B003 018SB00301a 10/03/1885 6.3 J

EQ18SB002 018SB00201a 09/25/1995 1.7 J

E018SB001 018SB00101a 09/25/1995 103 =

E605SB004 605SB00401  09/21/1995 116 =

E605SB005 605SB00501  09/26/1995 73.8 =

E605SB006 6055B00601  09/22/1995 16.3 =

EG05SB007 605SB0G701  09/22/1995 245 =

EB05SB008 605880080‘1 09/22/1995 219 =

E605SB009 605SB00901  09/22/1995 39.2 =

E605SB002 B055SB00201  09/26/1995 0.77 J

E605SB010 605SB010C1  09/21/1995 9.30 =

E605SB011  605SB0O1101  09/21/1895 33.0 =

E6055SB012 605SB01201  05/31/1996 221 J

E6055SB013 B05SB01301  05/31/1996 53.1 J

E605SB014 6058B014C1  05/31/1996 35.0 J

£6058B003 6055B00301  09/21/1995 388 =

E605SB001 605SB00101  09/25/1995 20.5 =

E605SB017 605SB01701  09/17/1996 13.0 =

E621SB001  621SB00101  01/27/1999 2.7 J

E621S5B002 621SB00201  01/27/1999 71 =

£621SB003 621SB00301  01/27/1999 7.6 =

£621SB004 621SB00401  01/27/1999 1.7 J

E6055B015  605SB0O1501  05/31/1996 17 J

E005SB021 0055B02101 11/14/2001 95.9 =
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Nickel Concentrations in Surface Soil
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EPA Site- Zone E
Region Il Specific Background
Date Resuit RBC? ssL” Range of
Station ID Sample ID Collected (mg/kg) Qualifier (HI=0.1} (DAF=10) Concentrations®
E0055B022 0055802201 11/14/2001 46.0 = 4,100 36,716 06-72
E0055B023 0055B02301 11/14/2001 79.0 =
E0055B024 005SB02401 11/15/2001 53.0 =
EQ05SB025 0055802501 11/15/2001 120 =
E0055B026 005SB02601 11/15/2001 120 =
E0055B027 005SB02701 11/15/2001 34.0 =
E005SB028 (055B02801  11/15/2001 7.40 J
E005SB029 (005SB02901  11/14/2001 250 =
E005SB030 005SB03001  11/14/2001 110 =
E005SB032 005SB03201  11/14/2001% 41.0 =
E00SSB033 005SB03301  11/14/2001 18.0 =
E005SB034 (005SB03501  11/19/2001 5.9 J
£0055B034 0055B03401  11/15/2001 29 J
E005SB036 005SB03601  11/15/2001 74 J

? Industrial Risk Based Concentration (RBC) from the U.S. EPA Region [I! RBC table (10/2000), based on a

hazard index {H1} of 0.1 for non-carcinogenic compounds.

® Site-specific soit screening level presented in this Phase Il IM WP.
¢ Project Team Nolebook and Instructions, Charleston Navaf Complex, Environmental Restoration Project.

Revision 1A (CH2M-Jones, December 2001).

= Indicates that the compound was detecled. The reported value is the concentration of the compound.

J Indicates thal the compound was detected. The reported value is the estimated concentration of the
compound.
(UN] Indicates that the compound was not detected. The reported value is an estimated deteclion limit.
U Indicates that the compound was not detected. The reported value is the detection limit.
mg/kg  Milligrams per kilogram
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TABLE 3-3

Nickel Concentrations in Subsurface Sail
Phase If IM Work Plan, SWMU 5, SWMU 18, AOC 605, and AOC 621, Zone E, Charleston Naval Complex
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Zone E
Site-Specific Background
Concentration ssL’ Range of
Station ID Sample ID  Date Collected (mg/Kg) Qualifier (DAF=10) Concentrations"
E0055B001 005SB00102 09/25/1995 127 = 36,716 0.85-20
EQ05SB003 (05SB00302 09/22/1995 16.2 =
E005SB002 005SB00202 09/25/1995 0.79 J
E0185B005 018SB00502a 09/25/1995 32 J
E018SB003 0185B00302a 10/03/1995 8.6 J
E018SB002 0185B00202a 09/25/1995 9.7 =
E605SB009  605SB00902 09/22/1995 20.6 =
£605SB005 605SB00502 09/26/1995 277 =
E605SB006 605SB00602 09/22/1995 12.7 =
E605SB002 6055800202 09/26/1995 74 =
E6058B010 6055801002 09/21/1995 12.3 =
EB05SB011  605SB01102 09/21/1995 8.1 =
E6055B012 6055801202 05/31/1996 19.2 J
E605SB008 605S800802 09/22/1995 1.7 J
E60558015 6058801502 05/31/1996 175 J
E6058B014 605SB01402 05/31/1996 23.7 J
E6055B017 605SB01702 09/17/1996 12.7 =
E621SB001 621SB00102 01/27/1998 82 =
E621SB002 621SB00202 01/27/1999 105 =
EG21SB003 621SB00302 01/27/1999 79 =
E0058B021 005SB02102 11/14/2001 68.0 =
E0055B024 005SB02402 11/15/2001 9.6 =
£0055B025 0055802502 11/15/2001 9.8 =
E0055B026 005SB02602 11/15/2001 13.0 =
EQ05SB027 0055802702 11/15/2001 14.0 =
E0055B028 0055802802 11/15/2001 1.40 J
E0055B030 00535B03002 11/14/2001 25.0 =
E00558033 0055803302 11/14/2001 18.0 =

SWM518A0CE0562 1ZEPIIMWPREV0.DOC

311



o #

i

PHASE Il IM WORK PLAN, SWMUS 5, 18 AND AOCS 605, 621, ZONE £
CHARLESTON NAVAL COMPLEX

REVISION 0

APRIL 2002

TABLE 3-3
Nickel Concentrations in Subsurface Soil
Phase It IM Work Plan, SWMU 5, SWMU 18, AOC 605, and AOC 621, Zone E, Charleston Naval Complex

Zone E
Site-Specific Background
Concentration ssi? Range of
Station ID Sample ID Date Coliected {mg/Kg) Qualifier (DAF=10) Concentrations”
E0055B035 005SB03502 11/18/2001 9.5 = 36,716 0.85-20
EO05SB036 005SB03602 11/15/2001 4.3 J

? Site-specific soil screening level presented in this Phase Il IM WP.

® Project Team Notebook and Instructions, Charleston Naval Complex, Enviconmental Restoration Project.
Revision 1A (CH2M-Jones, December 2001).

= Indicates that the compound was detected. The reported value is the concentration of the compound.
Indicates that the compound was detected. The reported value is the estimated concentration of the

compound.
uJ Indicates that the compound was not detected. The reported value is an estimated detection limit.
U Indicates that the compound was not detected. The reported value is the detection limit.

mg/kg  Milligrams per kilogram
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4.0 Technical Approach for the Phase [l Interim
Measure

This section outlines the technical approach to the removal of lead-contaminated soil at

combined SWMU 5, where lead concentrations were detected above the MCS.

As discussed in Section 3.4 of this IM Work Plan, the soils containing nickel at combined
SWMU 5 do not warrant remediation.

4.1 Contaminant Delineation

The lead concentrations in surface soil samples shown in Table 4-1 were screened against a
CNC-specific MCS of 1,218 mg/kg for industrial land use and the site-specific SSL. The lead
concentrations in the subsurface soil samples shown in Table 4-2 were screened against the
site-specific SSL of 1,427 mg/kg. The background range of concentrations for Zone E are
shown in Tables 4-1 and 4-2, but because the MCSs are greater than the range of background
concentrations, comparison to background values is not appropriate. Figures 4-1 and 4-2
illustrate the locations where lead has been detected at concentrations above the appropriate

MCS(s) at the site for surface and subsurface soil respectively.

The extent of lead contamination has been evaluated to estimate the area for soil removal for
the Phase Il IM. The estimated target boundaries of the excavations are presented in Figure
4-3.

The excavation areas for surface removal were determined by taking the analytical results
from samples within the exposure area and calculating an exposure concentration. Because
the site is expected to remain industrial and site workers would be expected to be uniformly
exposed to the entire site, the entire site was considered the exposure area. The resulting
exposure concentration was then compared to the MCSs. The lead cleanup standard is set
using EPA’s Integrated Exposures and Uptake Biokinetic (IEUBK) Model, which estimates
blood lead concentrations based on exposure averages. Based on application of the IEUBK
Model, a mean exposure concentration was calculated for the exposure area, as

recommended by EPA.

The mean lead concentration for surface soil within the exposure area was calculated to be
6,451 mg/kg, which is above the 1,218 mg/kg MCS for surface soil. Table 4-1 lists the

SWM518ACC605621ZEPIIIMWPREV0.DOC 41
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analytical results for lead in surface soil in order of increasing concentration. The “Mean
Concentration” column shows the calculated mean concentration for samples with lead
concentrations equal to, or less than, the corresponding sample where the mean
concentration is shown. Sample results that were within the 1998 IM excavation area were
eliminated from the exposure calculation (identified with a superscript “r” at the end of the
Station ID). Table 4-1 shows that eliminating the 12 highest surface soil concentrations
(>8,900 mg/kg) results in a mean lead concentration of 1,157 mg/kg, which is below the
MCS. However, seven additional samples contain lead above twice the SSL value (2,854
mg/kg). CH2M-Jones has proposed to remove surface soil with lead concentrations above
twice the S5L, as a conservative approach. Removal of locations exhibiting lead
concentrations above 2,854 mg/kg results in two surface soil excavation areas. One to the
north and one to the south of the previous IM excavation performed by the DET. The
locations of surface soil samples with lead concentrations above 2,854 mg/kg are located
within the two target excavation areas. The excavation boundaries extend to the nearest
surface soil sample containing lead below 2,854 mg/kg. The approximate areas of the
surface soil excavations are presented in Figure 4-1. The estimated residual mean surface

soil lead concentration following the completion of this IM was calculated to be 601 mg/kg .

Mean lead concentrations for subsurface soil at each of the two surface soil excavation areas
were calculated. Tables 4-3 and 4-4 present the samples, individual sample concentrations,
and calculated mean concentrations for each of the two proposed excavation areas. The
tables list the analytical results for lead in subsurface soil in order of increasing
concentration. The “Mean Concentration” column shows the calculated mean concentration
for samples with lead concentrations equal to, or less than, the corresponding sample where
the mean concentration is shown. Sample results that were within the 1998 IM excavation
area were eliminated from the calculation (identified with a superscript “r” at the end of the
Station ID).

The mean concentration for the AOC 621 samples, which were used to define the northern
surface soil excavation area, was calculated to be 1,103 mg/kg, which is below the SSL.
However, four locations exhibited lead concentrations above twice the SSL. Therefore, the

subsurface excavation area includes these four locations and is shown on Figure 4-2.

At the southern surface soil excavation area, the mean subsurface lead concentration was
calculated to be 750 mg/kg, which is below the SSL. Within the southern surface soil

excavation area no subsurface soil samples exceeded twice the SSL value. Because the mean

SWM518A0C605621ZEPIIIMWPREY0.0OC 42
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subsurface lead concentration is below the SSL and no individual sample exceeds twice the

SSL, subsurface excavation is not warranted in the southern surface soil excavation area.

The method presented in this IM Work Plan is considered to provide a conservative
approach to be protective of groundwater. This conclusion is supported by the groundwater
analytical results. Lead concentrations in monitoring well E605GW002 were generally
increasing in 1996 (see Table 4-5). This monitoring well was abandoned around the time of
the IM conducted by the DET. Monitoring well EG05GW004 was subsequently installed
within 5 feet of the former location of E6G0SGW002. Lead concentrations from the Phase I IM
sampling showed a marked decrease in lead concentrations in the area (21.4 pg/L). The
current lead concentration in monitoring well E6G05GW004 is within the range of Zone E
background concentrations, indicating that the DET’s IM had a substantial, positive, impact
on groundwater quality. During the Phase I IM sampling, monitoring well E605GW006 was
installed within the presumed source area near soil boring E6215B015. Lead results for the
sample collected from this well are below the TTAL and the Zone E BRC, indicating that
groundwater quality in this area has not been significantly impacted by the existing
concentrations of lead. The proposed removal would be expected to further improve
groundwater quality with respect to lead. Figure 4-3 presents the lead concentrations in

groundwater samples collected as part of the Phase I IM.

Subsurface soil in the interval between 1 and 3 ft bls has not been evaluated. A total of four
samples in this interval are proposed to determine the final depth of the surface excavation.

The locations of the four proposed delineation samples are presented on Figures 4-1 and 4-2.

4.2 Soil Excavation

The initial surface soil excavation boundary is illustrated in Figure 4-1. The depth of the
shallow excavation will be determined prior to field activities from analytical results
obtained from the intermediate interval (1 to 3 ft bls) samples. The area identified as the
subsurface excavation area (see Figure 4-2) will be excavated to a depth of 5 ft bls, or to the
top of the water bearing zone. The soil will be removed using an excavator or similar
equipment. The excavated soil will be stockpiled within a lined containment area for

temporary storage prior to off-site disposal.

Prior to removal activities, monitoring well E605GW006 will be abandoned. Abandonment

will be performed in accordance with South Carolina well abandonment regulations.

SWM518A0CE05621ZEPIIIMWPREV0.00C 4-3
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4.3 Waste Management and Disposal

Three waste streams will be generated as part of this [M:

s excavated soils;
s decontamination wastes; and

e personal protective equipment (PPE) and stockpile liners.

Two toxicity characteristic leaching procedure (ICLP) samples are proposed for waste
characterization (i.e., one for each excavation area). The TCLP samples will be a composite
of five surface soil samples. The samples that makeup the composite sample will be
representative of the soil that will be rernoved. Locations for each aliquot should be

randomly chosen from within the proposed excavation area.

Soil samples with lead concentrations greater than 5 mg/L in the leachate will be delivered
to a permitted Treatment, Storage, and Disposal Facility (TSDF). Other soil will be
transferred to a Subtitle D landfill.

Decontamination wastes and PPE will be disposed of in accordance with appropriate
regulations. Offsite transportation and disposal will be performed by properly permitted
and licensed subcontractors. Materials designated for offsite disposal will be documented,
tracked, and their disposition verified. This information will be documented in the IM
Completion Report generated for combined SWMU 5.
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TABLE 4-1

1 ead Concentrations in Surface Soil
Phase If IM Work Plan, SWMU 5, SWMU 18, AOC 605, and AQC 621, Zone £, Charleston Naval Complex

PHASE Il IM WORK PLAN, SWMUS 5, 18 AND AOCS 605, 621, ZONE E

CHARLESTON NAVAL COMPLEX
REVISION 0
APRIL 2002

Concentration

Station ID Sample ID Date Collected (mg/kg) Qualifier Mean Concentration®
E0055B013 | 0055B01301 11/15/2001 43 =
£6215B005 621SB00501 07/28/1999 7.7 =
E0058B050 005SB05001 11/16/2001 8.2 =
£018SB002 0185B00201a 09/25/1995 8.7 J
EC055B034 0055803401 11/15/2001 9.9 =
E621SB006 6215800601 07/28/1999 16.0 =
EQ18SB003 0185B00301a 10/03/1995 42.4 J
E005SB034 0055B03501 11/19/2001 44.0 =
E005SB036 0055B03601 11/15/2001 92.0 =
E0058B018 005SB01801 11/14/2001 100 =
E0055B028 0055B02801 11/15/2001 110 =
E605SB004 6055B00401 09/21/1995 113 J
E6055B010 6055B01001 09/21/1995 120 J
E6055B014 6055801401 05/31/1996 123 J
E6218B028 6215802801 07/28/1999 140 =
E005SB0O19 005SB01901 11/14/2001 160 =
E0055B015 0055B01501 11/15/2001 160 =
EC055B029 0055B02901 11/14/2001 170 =
E605SB017 6055B01701 09/17/1996 176 =
E605SB0O11 6055B0110+1 09/21/1995 177 J
E6058B001 6055B0C101 09/25/1995 205 J
E621SB026 6215802601 07/28/1999 240 =
E605SB005 6055B00501 08/26/1995 249 N
E0058B017 005SB01701 11/15/2001 260 =
E605SB003 6055B00301 09/21/1995 270 J
EQ05SB001 0055B00101 09/25/1995 338 J
E6055B006 6055800601 09/22/1995 399 J
E0055B027 0055802701 11/15/2001 400 =
E018SB001 0185SB00101a 09/25/1995 404 J
E6215B020 621SB02001 07/28/1999 420 =

SWMs18A0C60562 1ZEPIIMWPREV0.DOC
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PHASE Il IM WORK PLAN, SWMUS 5, 18 AND AOCS 605, 621, ZONE E
CHARLESTON NAVAL COMPLEX

REVISION O

APRIL 2002

TABLE 4-1
Lead Concentrations in Surface Soil
Phase If IM Work Plan, SWMU 5, SWMU 18, AOC 605, and AQC 621, Zone E, Charleston Naval Complex

Concentration

N F

Station ID Sample ID Date Collected (mg/kg) Qualifier Mean Concentration®
EQ05SB006 005SB00601 11/13/2001 440 =
E6215B016 621SB01601 07/28/1999 450 =
E605SB008 605SB00801 09/22/1935 460 J
EQ05SB003 005SB00301 09/22/1995 462 J
EQ05SB005 005SB00501 11/13/2001 480 =
E0055B033 0055B03301 11/14/2001 490 =
E6055B013 605SB01301 05/31/1996 627 J
EQ055B004 0055B00401 11/13/2001 670 =
E005SB007 0055800701 11/13/2001 670 =
E0185B005 0185B00501a 09/25/1995 680 J
E0055B025 0055B02501 11/15/2001 700 =
EQ05SB009 0055800901 11/13/2001 720 =
E605SB009 6055800901 09/22/1995 731 J
E621SB027 6215802701 07/28/1999 750 =
E0055B021 0055802101 11/14/2001 750 =
E605SB012 6055B01201 05/31/1996 815 J
E005SB016 0055B01601 11/15/2001 840 =
E0055B011 0055B01101 11/13/2001 910 =
E6215B022 6215B02201 07/28/1999 930 =
E0055B032 0055B03201 11/14/2001 930 =
E0055B026 0055B02601 11/15/2001 980 =
E6215B001 6215800101 01/27/1999 1,000 J
E621SB012 6213801201 07/28/1999 1,100 =
E6055B015 605SB01501 05/31/1996 1,120 J
E605SB007 6058SB00701 09/22/1995 1,190 J
E6215B024 6215802401 07/28/1999 1,400 =
E0055B022 005SB02201 11/14/2001 1,400 =
E0055B023 0058B02301 11/14/2001 1,400 =

E6058B002" 6055B00201 09/26/1995 1,600 J
E6215B025 6215802501 07/28/1999 1,700 =

SWM518ACC605621ZEPIIMWPREV0.DOC
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TABLE 4-1
Lead Concentrations in Surface Soil
Phase It IM Work Plan, SWMU 5, SWMU 18, AOC 605, and AOC 621, Zone E, Charieston Naval Complex

PHASE Il fM WORK PLAN, SWMUS 5, 18 AND AQCS 605, 621, ZONE £
CHARLESTON NAVAL COMPLEX

REVISION 0
APRIL 2002

Concentration

Station ID Sample ID Date Collected (mg/kg) Qualifier Mean Concentration®

E0055B024 0055802401 11/15/2001 1,900 =

E005SB030 0055803001 11/14/2001 1,900 =

E0055B008 005SB00801 11/13/2001 1,900 =

E018SB004" 0185B00401a 09/25/1995 1,960 J

E621SB017 6215B01701 07/28/1999 2,400 = 601
E6215SB018 6215SB01801 07/28/1999 3,100 =

E6215B014 6215B01401 07/28/1999 3,300 =

E00535B049 0055B04901 11/16/2001 6,300 =

E0055B010 005SB01001 11/13/2001 6,900 =

E005SB012 005SB01201 11/15/2001 7,000 =

E0055B048 0055804801 11/16/2001 7,600 =

E005SB051 0055805101 11/16/2001 8,900 = 1,157
E005SB002 " 0055800201 09/25/1995 10,500 J

E£6215B023 6215802301 07/28/1999 11,000 = 1,295
E0055B014 005SB01401 11/15/2001 15,000 =

E62158004 6215800401 01/27/1999 15,700 J

E6215B013 6215801301 07/28/1999 16,000 =

E621SB010 6215B01001 07/28/1999 16,000 =

E6215B008 6215B00801 07/28/1999 19,000 =

E621SB009 6215B00901 07/28/1999 21,000 =

E6215B007 6215800701 07/28/1999 26,000 =

E6215B019 6215801901 07/28/1999 28,000 =

E6215B003 6215800301 01/27/11999 41,300 J

E621SB015 621SB01501 07/28/1999 110,000 =

E6215B002 6215B00201 01/27/1999 129,000 J 6,451

# Mean lead concentration calculated for samples with lead concentrations less than or equal to (<) the adjacent
concentration value.

" Removed during 1998 IM excavation {DET).
Indicates that the compound was detected. The reported value is the concentration of the compound.
indicates that the compound was detected. The reported value is the estimated concentration of the

J

)
ud

compound.

Indicates that the compound was not detected. The reported value is the detection limit.

Indicates that the compound was not detected. The reported value is an estimated detection limit.

SWM518A0C605621ZEPIlIMWPREV0.DOC
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TABLE 4-2

Lead Concentrations in Subsurface Soil

PHASE It IM WORK PLAN, SWMUS 5, 18 AND ACCS 805, 621, ZONE £

CHARLESTON NAVAL COMPLEX
REVISION ¢
APRIL 2002

Phase Il IM Work Plan, SWMU 5, SWMU 18, AOC 605, and AOC 621, Zons E, Charleston Naval Complex

Concentration

Station 1D Sample ID Date Collected (mg/kg) Qualifier Mean Concentration®
EC05SB027 0058B02702 11/15/2001 1.3 =
EC05SB028 0055B02802 11/15/2001 56 =
E005SB008 0055B00802 11/13/2001 7.6 =
E0055B003 0055B00302 09/22/1995 10.7 J
E6215B028 6215802802 07/28/1999 13.0 =
EQ055B016 005SB01602 11/15/2001 14.0 =
E605SB008 6055800802 09/22/1995 14.2 J
E0055B022 0055802202 11/14/2001 16.0 =
E0055B023 0055802302 11/14/2001 19.0 =
E621SB006 6215800602 07/28/1999 19.0 =
E0055B029 005SB02902 11/14/2001 21.0 =
E621SB005 6215B00502 07/28/1999 220 =
E6055B011 6055801102 09/21/11995 234 dJ
E605SB006 605SB00602 09/22/1995 33.2 J
£621SB001 621SB00102 01/27/1999 36.7 J
E005SB025 0055802502 11/15/2001 37.0 =
E6215B027 6215B02702 07/28/1999 37.0 =
E6213B024 6215802402 07/28/1999 450 =
EC055B026 0055802602 11/15/2001 51.0 =
E0055B035 005SB03502 11/19/2001 52.0 =
E005SB036 005SB03602 11/15/2001 52.0 =
£005SB004 005CB00402 11/13/2001 53.0 =
E0185B002  0185B00202a 09/25/1995 54.5 J
E6055B010 605SB01002 09/21/1995 68.6 J
EC05SBO11 0055B01102 11/13/2001 74.0 =
E0185B003  018SB00302a 10/03/1995 76.3 J
E0055B019 0055B01902 11/14/2001 77.0 =
E6055B014 6055801402 05/31/1996 824 J
EC05SB024 0055B02402 11/15/2001 86.0 =
EC055B018 005SB01802 11/14/2001 90.0 =

SWM518A0C605621ZEPUIMWPREV0.D0C
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PHASE H IM WORK PLAN, SWMUS 5, 18 AND AQCS 605, 621, ZONE E
CHARLESTON NAVAL COMPLEX

REVISION ¢

APRIL 2002

TABLE 4-2
Lead Concentrations in Subsurface Soil
Phase Il IM Work Plan, SWMU 5, SWMU 18, AQC 605, and AOC 621, Zone E, Charleston Naval Complex

Concentration

Eay

r

*

Station ID Sample ID Date Collected (mg/kg) Qualifier Mean Concentration®
E005SB004 0055B00402 11/13/2001 92.0 =
E605S8012 6055801202 05/31/1996 97.2 J
E6055B017 6055801702 09/17/1996 112 =
E005SB014 0055801402 11/15/2001 120 =
E621SB020 6215B02002 07/28/1999 120 =
E621SB026 6215B02602 07/28/1999 120 =
ED05SB00Z2"  005SB00202 09/25/1995 125 J
E005SB006 005SB00602 11/13/2001 140 =
E005SB007 005SB00702 11/13/2001 140 =
E621SB017 621SB01702 07/28/1999 170 =
E018SB8005  018SB00502a 09/25/1995 199 J
E005SB005 005SB00502 11/13/2001 200 =
E005SB010 005SB01002 11/13/2001 200 =
E005SB049 0058B04902 11/16/2001 200 =
E605SB009 6058B00902 09/22/1995 200 J
E6215B016 6215801602 07/28/1999 230 =
E005SB001 005SB00102 09/25/1995 283 J
E621SB022 6215B02202 07/28/1999 290 =
E0055BQ30 0055B03002 11/14/2001 300 =
E605SB005 60538B00502 09/26/1995 300 J
E005SB009 005SB00902 11/13/2001 350 =
E621SB014 6215B01402 07/28/1999 420 =
E6055B015 6058B01502 05/31/1996 429 J
E005SB015 0055B01502 11/15/2001 470 =
E621SB012 6215SB01202 07/28/1999 530 =
E0055SB033 005SB03302 11/14/2001 550 =
E0055B012 005SB01202 11/15/2001 620 =
E621SB023 6215B02302 07/28/1999 660 =
E6215B025 6215B02502 07/28/1999 670 =
E005SB013 0058801302 11/15/2001 700 =

SWM518A0C605621 ZEPIIMWPREVO.DOC
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TABLE 4-2
Lead Concentrations in Subsurface Soil
Phase it M Work Plan, SWMU 5, SWMU 18, AOC 605, and AQC 621, Zone E, Charleston Naval Complex

PHASE il IM WORK PLAN, SWMUS 5, 18 AND AOCS 605, 621, ZONEE
CHARLESTON NAVAL COMPLEX

REVISION 0
APRIL 2002

Concentration

Station 1D Sample ID Date Collected {mg/kg) Qualifier Mean Concentration®
E0055B032 005SB03202 11/14/2001 830 =
E621SB008 6215800802 07/28/1999 950 =
E0055B021 0055802102 11/14/2001 960 =
E6215B018 6215801802 07/28/1999 1,000 =
E£6218B010 6215B01002 07/28/1999 1,200 =
EG05SB002"  605SB00202 09/26/1995 1,260 J
E621SB002 621SB00202 01/27/1999 1,320 J
E005SB050 005SB05002 11/16/2001 2,100 =
E005SB051 0055805102 11/16/2001 2,200 =
E621SB003 6215B00302 01/27/1999 2,210 J
E621SB013 6215B01302 07/28/1999 2,600 =
EQ05SB0O48 0055804802 11/16/2001 2,700 = 411
E6215B007 621SB00702 07/28/1999 2,900 =
E6215B015 621SB01502 07/28/1999 2,900 =
E621SB019 6215801902 07/28/1999 4,400 =
E621SB00g 6215B00902 07/28/1999 4,700 = 585

* Mean fead concentration calculated for samples with lead concentrations less than or equal to (5) the adjacent
concentration value.

"Removed during 1998 IM excavation (DET).
Indicates that the compound was detected. The reported value is the concentration of the compound.

J

u
ud

Indicates that the compound was detected. The reported value is the estimated concentration of the

compound.

Indicates that the compound was not detected. The reported value is the detection limit.
Indicates that the compound was not detected. The reported value is an estimated detection limit.

SWM518A0C605621ZEPIIIMWPREVD.DOC
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TABLE 4-3
Subsurface Soil Lead Concentrations in North (Area 1)
Phase Il IM Work Plan, SWMU 5, SWMU 18, AOC 605, and AOC 621, Zone E, Charleston Naval Complex

PHASE 1l tM WORK PLAN, SWMUS 5, 18 AND ADCS 605, 621, ZONE E
CHARLESTON NAVAL COMPLEX

Concentration

Station ID Sample ID {mg/kg) Qualifier  Mean Concentration®

E6215B028 6215B02802 13.0 =

E621SB006 6215B00B02 19.0 =

E621SB005 6215800502 22.0 =

EB21SB0O01 6215B00102 36.7 J

E6215B027 621SB02702 37.0 =

E621SB024 6215802402 450 =

E6215B026 6215802602 120 =

E6215B020 6215802002 120 =

E621SB017 621SB01702 170 =

E621SB016 6215B01602 230 =

E6215SB022 62135B02202 290 =

E6215B014 6215801402 420 =

E6215B012 6215B01202 530 =

E6215B023 B6215B02302 660 =

E6215B025 6215802502 670 =

EB21SB008 6215800802 950 =

E62158018 6215B01802 1,000 =

£6215B010 6215B01002 1,200 =

E6215B002 6215B00202 1,320 J

E621SB003 6215B00302 2,210 Jd

E621SB013 6215B01302 2,600 = 603
E6218B015 6215801502 2,900 =

E6215B007 6215800702 2,900 =

E62158018 6215B01902 4,400 =

E62158009 621SB00902 4,700 = 1,103

* Mean lead concentration calculated for samples with lead concentrations less than or equal 1o (<)

the adjacent concentration value.

Indicales that the compound was detected. The reported value is the concentration of the

cempound.

Indicates that the compound was detected. The reported value is the estimated

concentration of the compound.

SWM518A0C605621ZEPIIMWPREV0.00C
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TABLE 44

Subsurface Soil Lead Concentrations in South (Area 2)
Phase Il 1M Work Pian, SWMU 5, SWMU 18, AOC 605, and AGC 621, Zone E, Charleston Naval Complex

PHASE Il M WORK PLAN, SWMUS 5, 18 AND AOCS 605, 621, ZONE E
CHARLESTON NAVAL COMPLEX
REVISION T
APRIL 2002

Station ID Sample ID Date Collected  Concentration  Gualifier Mean
(ma/kg) Concentration®
E0055B003 005SB00302 09/22/1995 10.7 J
E0055B016 0055B01602 11/15/2001 14.0 =
E0055B014 0055B01402 11/15/2001 120 =
E0055B049 0058B04902 11/16/2001 200 =
E005SB001 0058800102 09/25/1995 283 J
E00558012 0055B01202 11/15/2001 620 =
E0055B013 0055801302 11/15/2001 700 =
E0055B050 0055805002 11/16/2001 2,100 =
E0055B048 0055804802 11/16/2001 2,700 = 750

# Mean lead concentration calculated for samples with lead concentrations less than or equal to (<) the
adjacent concentration value.

= Indicates that the compound was detected. The reported value is the concentration of the

compound.

J  Indicates that the compound was detected. The reported value is the estimated concentration of
the compound.

SWM518A0C605621ZEPIIMWPREVC.DOC
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TABLE 4-5
Lead Concentrations in Monitoring Well E6G05GW002

PHASE Il IM WORK PLAN, SWMUS 5, 18 AND AQCS 605, 621, ZONE £

CHARLESTON NAVAL COMPLEX
REVISION 0
APAIL 2002

Phase I IM Work Plan, SWMU 5, SWMU 18, AOC 605, and AQC 621, Zone E, Charleston Naval Complex

Date Concentration
Collected (ngiL)
March 20, 1996 426
July 2, 1996 68
October 28, 1996 404
January 7, 1997 1,970

Hg/L  Micrograms per liter

SWM518A0C60562 1ZEPIIIMWPREY0.DOC
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PHASE Il IM WORK PLAN, SWMUS 5, 18 AND AOCS 605, 621, ZONEE

CHARLESTON NA\.'.«u.LFl I(E}\(d‘)IgIPOLIE)O(

An IM Completion Report will be submitted within 60 days of receipt of receiving the final
data for the Phase II soil excavation IM. The report will summarize the actions that were

taken and provide the following information:

e Analytical data reports from the pre-excavation sampling;

* Excavated area measurementis and volumes of excavated soil;

¢ Nature and volume of excavated wastes generated;

* Waste transportation and disposal records;

* Site photographs; and

¢ Problems encountered during the excavation IM, if any, and the corrective measures

implemented.

SWMS518A0CE0562 1ZEPIIIMWPREVQ.DOC
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PHASE Il IM WORK PLAN, SWMUS 5, 18 AND AOCS 605, 621, ZONE E

CHARLESTON NAVAL COMPLEX

REVISION O

APRIL 2002
A& 0 Rofaranceac
Wald 1 LI%WiISl Wil I

EnSafe Inc. Zone E RFI Report, NAVBASE Charleston. Revision 0. November 1997.

CH2M-Jones. Interim Measures Report for Groundwater Monitoring Fiscal Year 2000. Revision 0.
2001a.

CH2M-Jones. Phase I Interim Measure Work Plan; SWMU 5, SWMLI 18, AOC 605, and AQC 621
Zone E. October 2001b.

CH2M-Jones. Adult Lead Methodology (ALM) Derived Target Lead Concentrations for Industrial
Land Use. Technical Memorandum. November 9, 2001c.

CH2M-Jones. Infiltration Variable Used in SSL Calculation. Technical Memorandum. April 12,
2002.

U.S. Environmental Protection Agency. Soil Screening Guidance: Technical Background

Document. Office of Solid Waste and Emergency Response. May 1996.

U.S. Environmental Protection Agency. Understanding Variation in Partition Coefficient, Kd,
Values, Volume I: The Kd Model Measurement, and Application of Chemical Reaction Codes. Office
of Air and Radiation. August 1999a.

U.S. Environmental Protection Agency. Understanding Variation in Partition Coefficient, Kd,
Values, Volume II: Review of Geochemistry and Available Kd Values for Cadmium, Cesium,
Chromium, Lead, Plutonium, Radon, Strontium, Thorium, Tritium (3H), and Uranium. Office of
Air and Radiation. August 1999b.
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Analytical Data Sumrnary

U RYEPS S SIS B Y BV Y IS IET IS RIS IS NS I SIS S S B S SRS S S IS I I R R

04/17/2002 2:37 PM

StationiD E018GWO001 EQ18GW001 E£018GW002 E018GWO002
SamplelD 018GWO001L2 018GWOQ1L2 018GW002L2 018GW002L2
DateCollected 12/5/2001 12/5/2001 12/5/2001 12/5/2001
DateExtracted 12/6/2001 12/10/2001 12/6/2001 12/10/2001
DateAnalyzed 12/8/2001 12/11/2001 12/8/2001 12/11/2001
SDGNumber 52973 52973 52973 52973
Parameter Units
Arsenic ug/L 521 |J 26 U
Barium ug/L 85.8 J 423 =
Cadmium ug/L 0835 U 0416 U
Chromium, Total  ug/L 0.722 U 1.42 U
Lead ug/lL 5.58 = 2,43 9]
Mercury ug/L 0145 iJ 0.064 U
Selenium ug/L 3.49 U 3.49 U
Silver ug/L 0.666 U 0.666 U

Analytical Data Summaries.xls / METAL_WG_Final

Page 1



Analytical Data Surmnmary

04/17/2002 2:37 PM

StationID: E018(GGW002 E018GW002 E605GW004 EB0SGWO004
SamplelD 018HWOQ02L2 018HWQ02L2 605GW004L2 605GW004L2
DateCollected 12/5/2001 12/5/2001 12/5/2001 12/5/2001
DateExtracted 12/6/2001 12/10/2001 12/6/2001 12/10/2001
DateAnalyzed 12/8/2001 12/11/2001 12/8/2001 12/11/2001
SDGNumber 52973 52973 52973 52973
Parameter Units
Arsenic ug/L 3.67 J 6.98 J
Barium ug/L 416 = 69.2 U
Cadmium ug/L 0.416 U 0.465 iU
Chromium, Total  ug/L 0.57 U 7.98 J
Lead ug/L 243 iU 214 =
Mercury ug/L 0.064 U 0.064 U
Selenium ug/L 3.49 U 3.49 U
Silver ug/L 0666 U 0.666 U

Analytical Data Summaries.xls / METAL_WG_Final

Page 2
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Analytical Data Sumrmary

04/17/2002 2:37 PM

StationID ES05GWO005 ES05GW005 E605GWO06 EBO5GWO006
SamplelD B805GWO05L2 605GW005L2 605GW006L2 605GWO006L2
DateCollected 12/5/2001 12/5/2001 12/5/2001 12/5/2001
DateExtracted 12/6/2001 12/10/2001 12/6/2001 12/10/2001
DateAnalyzed 12/8/2001 12/11/2001 12/8/2001 12/11/2001
SDGNumber 52973 52973 52973 52973
Parameter Units
Arsenic ug/L 891 iJ 497 1J
Barium ug/L 558 U 158 1)
Cadmium ug/L 0416 U 0.416 {U
Chromium, Total  ug/L 1.46 u 2.72 J 5
Lead ngfL 4.63 = 3.77 =
Mercury ug/L 0.064 iU 0.064 U
Selenium ug/L 349 U 349 U
Silver ug/L 0.666 U 0.666 U

Analytical Data Summaries.xls / METAL_WG_Final
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Analytical Data Surnmary

04/17/2002 2:37 PM

StationIiD EQ05CB052 E0O5CB052 EC05SB004 E0055B004
SamplelD| 005CB05202 (3-5ft) 005CB05202 (3-5ft) 005CB00402 (3-5ft) 005SBO0401 (0-1ft)
DateCollected 2/21/2002 2/21/2002 11/13/2001 11/13/2001
DateExtracted 2/25/2002 2/28/2002 11/26/2001 11/26/2001
DateAnalyzed 2/25/2002 2/28/2002 11/29/2001 11/29/2001
SDGNumber CNCE9 CNC69 CNC47 CNC47
Parameter Units
Arsenic,SPLP mg/|
Barium, SPLP mg/l N
Cadmium, SPLP mg/| -
Chromium, SPLP mg/l
Lead, SPLFP mg/| 0.01 u
Lead ma/kg 27 J 53 = 670 =
Mercury, SPLP mg/l
Nickel, SPLP mg/! - 0.0047 U
Nickel mg/kg 8.6 J
Selenium, SPLP mg/l
Silver, SPLP mg/l

Analytical Data Summaries.xls / METAL_SO_1_Final
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Analytical Data Summary 04/17/2002 2:37 PM

StationID EQ055B004 E005SB005 E005SB005 EQ05SB006
SamplelD] 0058B00402 (3-5ft) 005SB00501 (0-11t) 005SB00502 (3-5ft) 0053B00801 (0-1ft)
DateCollected 11/13/2001 11/13/2001 11/13/2001 11/13/2001
DateExtracted 11/26/2001 11/26/2001 11/26/2001 11/26/2001
DateAnalyzed 11/29/2001 11/30/2001 11/30/2001 11/30/2001
SDGNumber CN(C47 CNC47 CNC47 CNC47
Parameter Unlts
Arsenic,SPLP mg/l
Barium, SPLP mg/l
Cadmium, SPLP mg/l
Chromium, SPLP  mg/l
Lead, SPLP mg/l
Lead mg/kg 92 = 480 = 200 = 440 =
Mercury, SPLP mg/l
Nickel, SPLP mg/l
Nickel ma/kg
Selenium, SPLP mg/l
Silver, SPLP mg/l

Analytical Data Summaries.xls / METAL_SO_1_Final
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Analytical Data Summary

04/17/2002 2:37 PM

StationiD E005SB006 E005SB007 EQ05SBO0Y E0053B008
SamplelD{ 0055B00802 (3-5ft) 0055B00701 (0-11) 0055B00702 (3-5ft) 005SB00801 (0-1ft)
DateCollected 11/13/2001 11/13/2001 11/13/2001 11/13/2001
DateExtracted 11/26/2001 11/26/2001 11/26/2001 11/26/2001
DateAnalyzed 11/30/2001 12/3/2001 12/3/2001 12/3/2001
SDGNumber CNC47 CNC47 CNC47 CNC47
Parameter Units
Arsenic,SPLP mg/l
Barium, SPLP my/|
Cadmium, SPLP mg/l i
Chromium, SPLP mg/A ¢+
Lead, SPLP mg/l
Lead mg/kg 140 = 670 = 140 = 1900 =
Mercury, SPLP mg/l -
Nickel, SPLP myg/|
Nickel mg/kg
Selenium, SPLP my/l
Silver, SPLP mg/l

Analytical Data Summaries.xls / METAL_SO_1_Final
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Analytical Data Summary
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04/17/2002 2:37 PM

StationlD E00558008 E005SB009 EQQ5SB00S EQ05SB010
SamplelD| 0055B00802 (3-5ft) 005SB00901 (0-1ft) 0055800902 (3-5ft) 0058B01001 (0-11t)
Date(Collected 11/13/2001 11/13/2001 11/13/2001 11/13/2001
DateExtracted 11/26/2001 11/26/2001 11/26/2001 11/26/2001
DateAnalyzed 12/3/2001 12/3/2001 12/3/2001 12/3/2001
SDGNumber CNC47 CNC4a7 CNC47 CNC47
Parameter Units
Arsenic,SPLP mg/|
Barium, SPLP mg/|
Cadmium, SPLP mg/|
Chromium, SPLP mg/
Lead, SPLP mg/|
Lead ma/kg 7.6 = 720 = 350 = 6300 =
Mercury, SPLP mg/l
Nickel, SPLP mg/|
Nickel mg/kg
Selenium, SPLP mg/|
Silver, SPLP mg/!

Analytical Data Summaries.xls / METAL_SO_1_Final
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Analytical Data Summary

04/17/2002 2:37 PM

StationID EQ053B010 EQ055B01 1 E005SB011 EQ055B011
SamplelD; 005SB01002 (3-5ft) 005CB01101 (0-1) 0055801101 (0-1ft) 005SB01102 (3-5ft)
DateCollected 11/13/2001 11/13/2001 11/13/2001 11/13/2001
DateExtracted 11/26/2001 11/26/2001 11/26/2001 11/26/2001
DateAnalyzed 12/3/2001 12/3/2001 12/3/2001 12/3/2001
SDGNumber CNC47 CNC47 CNC47 CNC47
Parameter Units B
Arsenic,SPLP mg/l
Barium, SPLP mg/l
Cadmium, SPLP mg/l "
Chromium, SPLP mg/l
Lead, SPLP mag/l
Lead mg/kg 200 = 470 = 910 = 74 =
Mercury, SPLP mg/!
Nickel, SPLP mg/l __ o
Nickel mg/Kg B
Selenium, SPLP mg/l o
Silver, SPLP mg/l

Analytical Data Summaries.xls / METAL_SO_1_Final
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04/17/2002 2:37 PM

StationlD ED05$B012 E005SB012 E0D55B013 £0055B013
SamplelD; 0055B01201 (0-1ft) 005SB01202 {3-5ft) 0055B01301 (0-11t) 0055801302 (3-5ft)
DateCollected 11/15/2001 11/15/2001 11/15/2001 11/15/2001
DateExtracted 11/26/2001 11/26/2001 11/26/2001 11/26/2001
DateAnalyzed 12/3/2001 11/30/2001 11/30/2001 11/30/2001
SDGNumber CN(C51 CNC51 CNC51 CNC51
Parameter Units
Arsenic,SPLP my/|
Barium, SPLP mg/l
Cadmium, SPLF mg/l
Chromium, SPLP mg/l
Lead, SPLP mg/l
Lead mg/kg 7000 = 620 = 4.3 = 700 =
Mercury, SPLP mgy/l
Nickel, SPLP mg/|
Nickel mg/kg
Selenium, SPLP mg/|
Silver, SPLP mg/l

Analytical Data Summaries.xls / METAL_SQO_1_Final
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Analytical Data Summary

04/17/2002 2:37 PM

StationID E0055B014 EQ05SB014 EQ05SB015 EQ05SB015
SamplelD|  005SB01401 (0-1ft) 0055801402 (3-5ft) 005SB01501 (0-1ft) 005SB071502 (3-51t)
DateCollected,  11/15/2001 11/15/2001 11/15/2001 11/16/2001
DateExtracted 11/26/2001 11/26/2001 11/26/2001 11/26/2001
DateAnalyzed 12/3/2001 11/30/2001 11/30/2001 11/30/2001
SDGNumber CNC51 CNC51 CNC51 CNCs1— T
Parameter Units
Arsenic,SPLP mg/l |
Barium, SPLP mg/l !
Cadmium, SPLP mg/! !
Chromium, SPLP mg/l R :
Lead, SPLP mg/l ;
Lead mg/kg 15000 = 120 = 160 = 470 =
Mercury, SPLP mg/| '
Nickel, SPLP mg/l
Nickel mg/kg -
Selenium, SPLP mg/l
Silver, SPLP mg/l

Analytical Data Summaries.xls / METAL_SQO_1_Final
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Analytleal Data Summary 04/17/2002 2:37 PM

StationlD EQQ5SB0O16 EQ055B0O16 EQ058BO17 E005SB018
SamplelD; 005SB01601 (0-1ft) 005SB01602 (3-5ft) 005SB01701 (0-11) 0055B01801 (0-111)
DateCollected 11/15/2001 11/15/2001 11/15/2001 11/14/2001
DatelExtracted 11/26/2001 11/26/2001 11/26/2001 11/26/2001
DateAnalyzed 11/30/2001 11/30/2001 11/30/2001 11/30/2001
SDGNumber CNC51 CNC51 CNC51 CNC51
Parameter Unlits
Arsenic,SPLP mg/l ]
Barium, SPLP mg/| :
Cadmium, SPLP mg/l
Chromium, SPLP mg/|
Lead, SPLP mg/l
Lead ma/kg 840 = 14 = 260 = 100 =
Mercury, SPLP mg/l
Nickel, SPLP mg/l
Nickel mg/kg
Selenium, SPLP mg/l
Silver, SPLP mg/l

Analytical Data Summaries.xls / METAL_SO_1_Final
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Analytical Data Surnmary

04/17/2002 2:37 PM

StationID E005SBO18 ECO5SB019 EQCSSBO19 EO005SB019
SamplelD; 005SB01802 (3-5t) 005CB01902 (3-5ft) 005SB01901 (0-11t) 0055801902 (3-5ft)
DateCollected 11/14/2001 11/14/2001 11/14/2001 11/14/2001
DateExtracted;  11/26/2001 11/26/2001 11/26/2001 11/26/2001
DateAnalyzed!  11/30/2001 11/30/2001 11/30/2001 11/30/2001
SDGNumber CNC51 CNC51 CNC51 CNC51
Parameter Units
Arsenic,SPLP mg/|
Barium, SPLP mg/|
Cadmium, SPLP mg/l N ]
Chromium, SPLP  mg/l - p
Lead, SPLP mg/| _ :
Lead ma/kg 90 = 46 = 160 = 77 =
Mercury, SPLP mq/|
Nickel, SPLP mg/|
Nickel mgitkg ; g
Selenium, SPLP mg/| ;
Silver, SPLP mg/l

Analytical Data Summaries.xls / METAL_SQ_1_Final
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Analytical Data Summary

SO I SR W TN I U BRI B

04/17/2002 2:37 PM

StationiD E0055B021 EQ055B021 EQ055B021 EQ055B022
SampleiD] 005CB02101 (0-1ft) 0055B02101 (0-1ft) 0055802102 (3-5ft) 0058802201 (0-11t)
DateCollected 11/14/2001 11/14/2001 11/14/2001 11/14/2001
DatelExtracted 11/21/2001 11/21/2001 11/21/2001 11/21/2001
DateAnalyzed 11/29/2001 12/3/2001 11/29/2001 11/29/2001
SDGNumber CNC50 CNC50 CNC50 CNC50
Parameter Units
Arsenic,SPLP mg/l
Barium, SPLP mg/l
Cadmium, SPLP mg/l
Chromium, SPLP mg/l
Lead, SPLP mg/l
Lead mg/kg 520 = 750 = 960 = 1400 =
Mercury, SPLP mg/l B
Nickel, SPLP mg/l
Nicke| mg/kg 45 = 95 = 68 = 46 =
Selenium, SPLP mg/l
Silver, SPLP mg/l

Analytical Data Summaries.xls / METAL_SO_1_Final
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Analytical Data Summary

04/17/2002 2:37 PM

StationID{  E005SB022 E005SB023 E005SB023 E005SB024
SamplelD:  005SB02202 (3-5ft) 0055B02301 (0-1ft) 0055B02302 (3-5ft) 005SB02401 (0-11t)
DateCollected 11/14/2001 11/14/2001 11/14/2001 11/15/2001
DateExtracted 11/21/2001 11/21/2001 11/21/2001 11/21/2001
DateAnalyzed 11/29/2001 11/29/2001 11/29/2001 11/29/2001
SDGNumber; CNC50 CNC50 CNC50 CNC50
Parameter Units
Arsenic,SPLP mg/l )
Barium, SPLP mg/l T
Cadmium, SPLP  mg/l )
Chromium, SPLP  mg/l
Lead, SPLP mg/d
Lead mg/kg 16 = 1400 = 19 = 1900 =
Mercury, SPLP mg/l
Nickel, SPLP mg/|
Nickel mg/kg 3.7 U 79 = 5.8 U 59 =
Selenium, SPLP mg/|
Silver, SPLP mg/l

Analytical Data Summaries.xls / METAL_SO_1_Final
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Analytical Data Sumrnary 04/17/2002 2:37 PM
StatlonID E0058B024 EQ055B025 EC055B025 EQD55B026
SamplelD{ 0053B02402 (3-5ft) 0055B02501 (0-11t) 0055B02502 (3-5ft) 0055802601 (0-1ft)
DateCollected 11/15/2001 11/15/2001 11/15/2001 11/15/2001
DatelExtracted 11/21/2001 11/21/201 11/21/2001 11/21/2001
DateAnalyzed 11/29/2001 11/29/2001 11/28/2001 11/29/2001
SDGNumber CNC50 CNC50 CNC50 CNCs0
Parameter Units
Arsenic,SPLP mg/l
Barium, SPLP mg/l
Cadmium, SPLP mg/l
Chromium, SPLP mgH
Lead, SPLP mg/l
Lead mg/kg 86 = 700 = 37 = 980 =
Mercury, SPLP mg/l
Nickel, SPLP mg/
Nickel mag/kg 9.6 = 120 = 9.8 = 120 =
Selenium, SPLP mg/l
Silver, SPLP mg/l i

Analytical Data Summaries.xls / METAL_SO_1_Final lPage 15



Analytical Data Sumymary

04/17/2002 2:37 PM

StationID E005SB026 EQ055B027 EDCESBO27 E005SB028
SamplelD; 0058SB02602 (3-5ft) 005SB02701 (0-1ft) 0055B02702 (3-5ft) 0055B02801 (0-1ft)
DateCollected 11/15/2001 11/15/2001 11/15/2001 11/15/2001
DateExtracted 11/21/2001 11/21/2001 11/21/2001 11/21/2001
DateAnalyzed 11/29/2001 11/29/2001 11/29/2001 11/29/2001
SDGNumber CNC50 CNC50 CNGC50 CNC50
Parameter Units
Arsenic,SPLP mg/l
Barium, SPLP mg/l
Cadmium, SPLP mg/l
Chromium, SPLP mg/l
Lead, SPLP mg/l
Lead mg/kg 51 = 400 = 1.3 = 110 =
Mercury, SPLP ma/l
Nickel, SPLP mg/l
Nickel mg/kg 13 = 34 = 14 = 7.4 J
Selenium, SPLP mg/l
Silver, SPLP mg/l ; i

Analytical Data Summaries.xls / METAL_SO_1_Final
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Analytlcal Data Sumrnary
StationID EQQ55B028 E0058B029 EQ055B029 E0Q55B030
SamplelD{ 0055B02802 (3-5ft) 0058B02901 (C-1ft) 0055B02902 (3-5ft) 005CB03002 (3-5ft)
DateCollected 11/15/2001 11/14/2001 11/14/2001 11/14/2001
DateExtracted 11/21/2001 11/21/2001 11/26/2001 11/26/2001
DateAnalyzed 11/29/2001 11/29/2001 11/30/2001 11/30/2001
SDGNumber CNC50 CNC50 CNC50 CNC50
Parameter Units
Arsenic,SPLP mg/l
Barium, SPLP mg/l
Cadmium, SPLP mg/|
Chromium, SPLP  mg/l
Lead, SPLP mg/l
Lead mg/kg 5.6 = 170 1= 21 = 210 =
Mercury, SPLP mg/l
Nicket, SPLP mg/
Nickel mg/kg 1.4 J 25 = B U 20 =
Selenium, SPLP mg/|
Silver, SPLP mg/

Analytical Data Summaries.xls / METAL_SQO_1_Final
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Analytical Data Summary

04/17/2002 2:37 PM

StationID EO055B030 E005SB030 EQ058B032 EQ055B032
SamplelD; 005SB03001 (0-1ft) 0055B03002 (3-Eft) 0058803201 {(0-11t) 005SB03202 (3-5f1)
DateCollected 11/14/2001 11/14/2001 11/14/2001 11/14/2001
DateExtracted 11/26/2001 11/26/2001 11/26/2001 11/26/2001
DateAnalyzed 11/30/2001 11/30/2001 11/30/2001 11/30/2001
SDGNumber CNC50 CNC50 CNC49 CNC49
Parameter Units
Arsenic,SPLP mg/l
Barium, SPLP mg/l B
Cadmium, SPLP mig/l
Chromium, SPLP mg/|
Lead, SPLP mg/|
Lead mg/kg 1900 = 300 = 930 = 830 =
Mercury, SPLP mg/l
Nickel, SPLP mg/l
Nickel mg/kg U110 = 25 = 41 = 63 U
Selenium, SPLP mg/l *'
Silver, SPLP mg/l

Analytical Data Summaries.xls / METAL_SO_1_Final
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Analytical Data Summary
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04/17/2002 2:37 PM

StationID E0058B033 EQ05SB033 E005SB034 E0055B034
SamplelD 0055803301 (0-1ft) 0055B03302 (3-5ft) 005SB03401 (0-11t) C055B03501 (0-11t)
DateCollected 11/14/2001 11/14/2001 11/15/2001 11/19/2001
Datelixtracted 11/26/2001 11/26/2001 11/26/2001 11/27/2001
DateAnalyzed 11/30/2001 11/30/2001 11/30/2001 11/30/2001
SDGNumber CNC49 CNC49 CNC49 CNC52
Parameter Unlts
Arsenic,SPLP mg/|
Barium, SPLP mg/|
Cadmium, SPLP mg/|
Chromium, SPLP  mg/|
Lead, SPLP mg/|
Lead ma/kg 480 = 550 = 99 = 44 =
Mercury, SPLP mg/|
Nickel, SPLP mg/|
Nickel mga/kg 18 = 18 = 2.9 J 5.9 J
Selenium, SPLP mg/|
Silver, SPLP mg/!

Analytical Data Summaries.xls / METAL_SO_1_Final
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Analytical Data Summary

StationlD EQ058B035 E00Q5SB035
SamplelD| 005CB03501 (0-1ft) 0055B03502 (3-5ft)
DateCollected 11/19/2001 11/19/2001
DateExtracted 11/27/2001 11/27/2001
DateAnalyzed 11/30/2001 11/30/2001
SIBGNumber CNC52 CNC52
Parameter Units
Arsenic,SPLP mg/l
Barium, SPLP mg/l
Cadmium, SPLP mg/l
Chromium, SPLP  mg/l
lead, SPLP mg/|
Lead mg/kg 57 = 52 =
Mercury, SPLP mg/l
Nickel, SPLP mg/l '
Nickel mg/kg 6.2 J 9.5 =
Selenium, SPLP mg/l
Silver, SPLP mg/l i

Analytical Data Summaries.xls / METAL_SC_1_Final
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Analytical Data Sumrnary
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04/17/2002 2:37 PM

StatlonlID E005SB036 EQ05SB036 EQ055B042 E0055B042
SamplelD| 005SBO3601 (0-1ft) 005SB03602 (3-5ft) 0055804201 (0-1ft) 005SB04201 (0-1ft)
DateCollected 11/15/2001 11/15/2001 11/13/2001 11/13/2001
DateExtracted 11/26/2001 11/26/2001 11/27/2001 11/27/2001
DateAnalyzed 11/30/2001 11/30/2001 11/30/2001 11/29/2001
SDGNumber CNC49 CNC49 CNC48 CNC48
Parameter Units
Arsenic, SPLP mg/| 0.0032 |U
Barium, SPLP mg/| 0.0063 (U
Cadmium, SPLP mg/| 0.00071 |U
Chromium, SPLP  mg/! 0.021 =
Lead, SPLP mg/| 0.03 =
Lead mg/kg 92 = 52 =
Mercury, SPLP mg/] 0.000072 U
Nickel, SPLP mg/|
Nickel mg/kg 7.4 J 4.9 J
Selenium, SPLP mg/l 0.0042 iU
Silver, SPLP mg/l 0.0019 iU

Analytical Data Summaries.xls / METAL_SO_2_Final
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Analytical Data Summary

04/17/2002 2:37 PM

StationID E005SB042 EQ05SB042 E005SB043 E005SB043
SamplelD] 005S5B04202 (3-5ft) 0055SB04202 (3-5ft) 0055B04301 (0-1ft) 0055B04301 (0-1ft)
DateCollected 11/13/2001 11/13/2001 11/13/2001 11/13/2001
DateExtracted 11/27/2001 11/27/2001 11/27/2001 11/27/2001
DateAnalyzed 11/30/2001 11/29/2001 11/30/2001 11/29/2001
SDGNumber; CNC48 CNC48 CNC48 CNC48
Parameter Units
Arsenic,SPLP mg/l 0.0032 iU 0.0032 U :
Barium, SPLP mg/l 00062 U 0.021 |J :
Cadmium, SPLP mg/l [ 0.00071 U 0.00071 U !
Chromium, SPLP mg/ 0,007 U 0.022 = ;
Lead, SPLP mg/l 0.003 = 048 I= ; !
Lead ma/kg i
Mercury, SPLP mg/l 0.000072 U 0.00016 J
Nickel, SPLP mg/l s
Nickel mg/kg S
Selenium, SPLP mg/l 0.0042" U 0.0042 U B
Sitver, SPLP mg/ 0.0019 U 0.0019 (U T

Analytical Data Summaries.xls / METAL_SQO_2_Final
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Analytical Data Sumrmary 04/17/2002 2:37 PM

StationID E0055B043 E0055B043 E0055B044 EQQ05SB044
SamplelD; 0055B04302 (3-5ft) 0055B04302 {3-5ft) 0055SB04401 (Q-1ft) 0055804401 (0-1f)
DateCollected 11/13/2001 11/13/2001 11/13/2001 11/13/2001
Datel=xtracted 11/27/2001 11/27/2001 11/27/2001 11/27/2001
DateAnalyzed 11/30/2001 11/28/2001 11/30/2001 11/29/2001
SDGNumber CN(C48 CNC48 CNC48 CNC48
Parameter Unlts
Arsenic,SPLP mg/l 0.0032 1|J 0.0032 U
Barium, SPLP mg/l 0.031 J 0.016 iJ
Cadmium, SPLP mg/l 0.0072 = 0.00071 [U
Chromium, SPLF  mgl/l 0.0017 U 0.0034 iU
Lead, SPLP mg/l 0.0015 U 0.037 =
Lead mg/kg
Mercury, SPLP mg/l 0.000072 U 0.000072 U
Nickel, SPLP mg/l
Nickel ma/kg
Selenium, SPLP mg/l 0.0042 U 0.0042 U
Silver, SPLP mg/! 0.0019 U 0.001¢ U

Analytical Data Summaries.xls / METAL_SO_2_Final
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Analytical Data Summary

04/17/2002 2:37 PM

StationlD EOC55B044 EQCO5SB044 EQ05SB045 EQO5SB045
SamplelD| 005SB04402 (3-5ft) 0055B04402 (3-5#) 0058B04501 (0-1ft) 0058804501 (C-1ft)
DateCollected 11/13/2001 11/13/2001 11/13/2001 11/13/2001
DateExtracted 11/27/2001 11/27/2001 11/27/2001 11/27/2001
DateAnalyzed 11/30/2001 11/29/2001 11/30/2001 11/29/2001
SDGNumber CNCA48 CNC48 CNC48 CNC48
Parameter Units
Arsenic,SPLP mgA 0.0032 iU 0.0032 U
Barium, SPLP mg/l . 00014 U 0.0091 U
Cadmium, SPLP mg/l . 0.00071 U 0.00071 jU
Chromium, SPLP mg/l 0.0017 U 0.0051 iU
Lead, SPLP mg/i 0.0022 U 0.58 =
Lead mag/kg
Mercury, SPLP mg/| B 0.000072 U 0.000072 U
Nickel, SPLP mg/|
Nickel ma/kg
Selenium, SPLP mg/| _0.0042 U 0.0042 U
Silver, SPLP mg/l 0.0019 U 0.0019 U

Analytical Data Summaries.xls / METAL_SO_2_Final
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Analytical Data Summary 04/17/2002 2:37 PM

StatlonID E0055B045 E0Q055B045 EQ055B048 E005SB046
SamplelD; 005SB04502 (3-5ft) 0058B04502 (3-51) 0055B04601 (0-1ft) 0055B04601 (0-1ft)
DateCollected 11/13/2001 11/13/2001 11/14/2001 11/14/2001
DateExtracted 11/27/2001 11/27/2001 11/27/2001 11/27/2001
DateAnalyzed 11/30/2001 11/29/2001 11/30/2001 11/29/2001
SDGNumber CN(C48 i CNC48 CNC48 CNC48
Parameter Units
Arsenic,SPLP mg/l 0.0032 U 0.0032 U
Barium, SPLP mg/| 0.017 J 0.0025 U
Cadmium, SPLP mg/ 0.00071 U 0.00071 U
Chromium, SPLP mg/| 0.0017 iU 0.0049 iU
Lead, SPLP mg/l 0.1 = 0.0015 U
Lead mg/kg
Mercury, SPLP mg/l 0.000072 U 0.000072 U
Nickel, SPLP mg/l
Nickel mg/kg
Selenium, SPLP mo/i 0.0042 U 0.0042 U
Silver, SPLP mg/l 0.0019 U 0.0019 U

Analytical Data Summaries.xls / METAL_SO_2_Final
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Analytical Data Summary

04/17/2002 2:37 PM

StationID E005SB046 E005SB046 EQ05SB047 E005SB047
SamplelD; 005SB04602 (3-5ft) 005SB04602 (3-5ft) 005SB04701 (0-1f1) 005SB04701 (0-11t)
DateCollected 11/14/2001 11/14/2001 11/19/2001 11/19/2001
DateExtracted 11/27/2001 11/27/2001 11/27/2001 11/27/2001
DateAnalyzed: 11/30/2001 11/29/2001 11/30/2001 11/29/2001
SDGNumber! ~  CNC48 ~ CNC48 CNC52 CNC52
Parameter Units ST
Arsenic,SPLP mg/l - 0.0032 U 0.0032 iU
Barium, SPLP mg/l {0.0031 U 0.022" 1J
Cadmium, SPLP mg/l 0.00071 U 0.00071 U
Chromium, SPLP  mag/l 0.0031 U 0.0029 ;i
Lead, SPLP mg/l 0.0015 U 0.0051 =
Lead mg/kg . ' i
Mercury, SPLP mag/l ) 0.000072 ;U 0.000072 ‘U
Nickel, SPLP mg/I 3 )
Nickel mg/kg -
Selenium, SPLP mg/l ¢ 00042 U 0.0042 U o
Silver, SPLP mg/l ' 00019 U 0.0019 iU

Analytical Data Summaries.xls / METAL_SO_2_Final
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StationiD E0D5SB047 EQ05SB047 E0055B048 E005SB048
SamplelD{ 005SB04702 (3-5ft) 005SB04702 (3-5ft) 0055804801 (0-1ft) 0055B04802 {3-5ft)
DateCollected 11/19/2001 11/19/2001 11/16/2001 11/16/2001
DateExtracted 11/27/2001 11/27/2001 11/21/2001 11/21/2001
DateAnalyzed 11/30/2001 11/29/2001 12/3/2001 12/5/2001
SDGNumber CNC52 CNC52 CNC51 CNC51
Parameter Units
Arsenic,SPLP mg/| 0.0032 U
Barium, SPLP mg/l 0.04 J
Cadmium, SPLP mg/l 0.00071 (U
Chromium, SPLP mg/l 0.0025 U
Lead, SPLP mg/l 0.0026 |J
| ead mg/kg 7600 = 2700 =
Mercury, SPLP mg/l 0.000072 :U ! -
Nickel, SPILP mg/l ! B ? ]
Nickel mg/kg :
Selenium, SPLP mg/| 0.0042 U
Silver, SPLP mg/ 0.0019 U

Analytical Data Summaries.xls / METAL_SO_2_Final

Page 27



Analytical Data Surmmary

04/17/2002 2:37 PM

StationlID ECO5SB049 EQO5SBQ49 E005SB050 EQ055B050
SamplelD{ 0055B04901 (0-1ft) 0055B04902 (3-5ft) 0055B05001 (0-1ft) 0055B05002 (3-51t)
DateCollected 11/16/2001 11/16/2001 11/16/2001 11/16/2001
DaieExtracted 11/21/2001 11/21/2001 11/26/2001 11/21/2001
DateAnalyzed 12/5/2001 12/3/2001 12/3/2001 12/3/2001
SDGNumber CNC51 CNC51 CNC47 CNC47
Parameter Unlts
Arsenic,SPLP mg/ i
Barium, SPLP mg/|
Cadmium, SPLP mai
Chromium, SPLP mgh - 4y
Lead, SPLP mg/l
Lead mg/kg 6300 = 200 = 8.2 = 2100 i=
Mercury, SPLP ma/l i
Nickel, SPLP mg/l
Nickel mg/kg
Selenium, SPLP mg/l
Silver, SPLP mg/l

Analytical Data Summaries.xls / METAL_SC_2_Final
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Analytical Data Sumrnary

04/17/2002 2:37 PM

StationiD EQ0SSB0S1 E005SB051 E0058B052 EQ055B052
SamplelD{ 0055B05101 (0-11t) 0055B05102 (3-5ft) (0055B05201 (0-11t) 005SB05201 (0-1ft)
DateCollected 11/16/2001 11/16/2001 2/21/2002 2/21/2002
DatelExtracted 11/26/2001 11/21/2001 2/25/2002 2/28/2002
DateAnalyzed 12/3/2001 12/3/2001 2/26/2002 2/28/2002
SDGNumber CNC47 CNC47 CNC69 CNCB69
Parameter Units
Arsenic,SPLP mg/l
Barium, SPLP mg/l
Cadmium, SPLP mg/l
Chromium, SPLP  mg/l
Lead, SPLP mg/l 0.0078 iU
Lead mg/kg 8900 = 2200 = 80 J
Mercury, SPLP mg/l
Nickel, SPLP mg/l 0.0047 U
Nickel mg/kg 6.3 J
Selenium, SPLP mgl
Silver, SPLP mg/l

Analytical Data Summaries.xls / METAL_SO_2_Final
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StationlD EQ05SB052 E0055B052 E0058B053 E0055B053
SamplelD{ 0055B05202 (3-5ft) 0055B05202 (3-5ft) 005SB05301 (0-11t) 0058B05301 (0-1f1)
DateCollected 2/21/2002 2/21/2002 2/21/2002 2/21/2002
DateExtracted 2/25/2002 2/28/2002 2/25/2002 2/28/2002
DateAnalyzed 2/26/2002 2/28/2002 2/28/2002 2/28/2002
SDGNumber CNC89 CNC69 CNCB9 CNC69
Parameter Units
Arsenic,SPLP mg/l
Barium, SPLP mg/l
Cadmium, SPLP mo/l
Chromium, SPLP mg/!
Lead, SPLP mg/l 0.015 U 0.21 J
Lead mg/kg 38 J 2500 J -
Mercury, SPLP mg/l N )
Nickel, SPLP mg/l ' 0.0047 1U
Nickel ma/kg 57 J
Selenium, SPLP mg/i
Silver, SPLF mg/l

Analytical Data Summaries.xls f METAL_SO_2_Final
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StationlD EQ055B053 E0058B053 EQ055B054 E0058B054
SampleliD; 005SB05302 (3-5ft) 005SB05302 (3-5ft) 0055B05401 (0-ft) 0055805401 (0-1f1)
DateCollected 2/21/2002 2/21/2002 2/21/2002 2/21/2002
Datel=xtracted 2/25/2002 2/28/2002 2/25/2002 2/28/2002
DateAnalyzed 2/26/2002 2/28/2002 2/26/2002 2/28/2002
SDGNumber CN(C89 CNCeég9 CNC69 CNCBS
Parameter Units
Arsenic,SPLP mg/l
Barium, SPLP mg/!
Cadmium, SPLP mg/l
Chromium, SPLP mag/l
Lead, SPLP mg/l 0.03 J 0.022 J
Lead mg/kg 24 J 42 J
Mercury, SPLP mo/l »
Nickel, SPLP mg/l
Nickel mg/kg
Selenium, SPLP mg#
Silver, SPLP mg/!

Analytical Data Summaries.xls / METAL_SO_2_Final
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E005SB055

StationlD EQ05SB054 EQ058B054 EQ05SB055
SamplelD: 0055805402 (3-5ft) 0055B05402 (3-5ft) 005SBO5501 (0-11t) 0055B05501 (0-11t)
DateCollected 2/21/2002 2/21/2002 2/21/2002 2/21/2002
DateExtracted 2/25/2002 2/28/2002 2/25/2002 2/28/2002
DateAnalyzed 2/26/2002 2/28/2002 2/28/2002 3/1/2002
SDGNumber CNCg9 CNC69 CNCe9 CNC89
Parameter Units
Arsenic,SPLP mg/l
Barium, SPLP mg/l
Cadmium, SPLP mg/l
Chromium, SPLP  mg/l
Lead, SPLP mg/l 0.033 1J 20 =
Lead mg/kg 3.7 J 16000 iJ
Mercury, SPLP mg/l
Nickel, SPLP mg/l
Nickel mg/kg
Selenium, SPLP mg/l
Silver, SPLP mg/l

Analytical Data Summaries.xls /f METAL_SO_2_Final
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Analytical Data Summary 04/17/2002 2:37 PM
StationiD EQ055B055 EQ055B055 EQ05SB056 E005SB056
SamplelD; 0058B05502 (3-5ft) 0055B05502 (3-5it) 005SB05601 (0-11t) 0055805601 (0-1ft)
DateCollected 2/21/2002 2/21/2002 2/21/2002 2/21/2002
DateExtracted 2/25/2002 2/28/2002 2/25/2002 2/28/2002
DateAnalyzed 2/28/2002 2/28/2002 2/28/2002 2/28/2002
SDGNumber CN(C69 CNC69 CNCB9 CNC69
Parameter Units
Arsenic,SPLP mg/|
Barium, SPLP mg/]
Cadmium, SPLP mg/
Chromium, SPLP  mg/|
Lead, SPLP mg/! 0.14 J 3.2 =
Lead mg/kg 5700 J 6900 J
Mercury, SPLP mg/l
Nickel, SPLP mg/l
Nickel ma/kg
Selenium, SPLP ma/l
Silver, SPLP mg/l
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Analytical Data Summary 04/17/2002 2:37 PM
StatloniD EQ055B056 E0055B056 EQ05SB057 EQ05SB057 5
SamplelD! 0058B05602 (3-5ft) 0055B05602 (3-5ft) 0058B05701 {0-1t) 0055B05701 (0-1ft)
DateCollected 2/21/2002 2/21/2002 2/21/2002 2/21/2002
DateExtracted 2/25/2002 2/28/2002 2/25/2002 2/28/2002
DateAnalyzed 2/26/2002 2/28/2002 2/26/2002 2/28/2002
SDGNumber CNCB9 CNC89 CNC89 CNC89
Parameter Units
Arsenic,SPLP mg/l
Barium, SPLP mg/l
Cadmium, SPLP mag/l N
Chromium, SPLP mg/ )
Lead, SPLP mag/ 0.0076 U
Lead mg/kg 370 J »
Mercury, SPLP mg/|
Nickel, SPLP mg/| 0.021 J
Nickel mg/kg 250 =
Selenium, SPLP mg/l
Silver, SPLP mg/| N

Analytical Data Summaries.xls / METAL_SO_2_Final
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StationID EQ05SB057 EQ05SB057 E0D5SB058 E0055B058
SamplelD| 005SB05702 (3-5ft) 0055B05702 (3-5ft) 005SB05801 (0-1ft) 0055B05801 (0-11t)
DateCollected 2/21/2002 2/21/2002 2/21/2002 2/21/2002
DatelExtracted 2/25/2002 2/28/2002 2/25/2002 2/28/2002
DateAnalyzed 2/26/2002 2/28/2002 2/26/2002 2/28/2002
SDGNumber CNC68 CNC89 CNC69 CNCB9
Parameter Units
Arsenic,SPLP mg/!
Barium, SPLP mg/l
Cadmium, SPLP mg/l
Chromium, SPLP  mg/l
Lead, SPLP mg/l
Lead ma/kg
Mercury, SPLP mg/l
Nickel, SPLP mg/l 0.0047 U 0.0047 U
Nickel mg/kg 36 = 73 =
Selenium, SPLP mg/l
Silver, SPLP mg#t

Analytical Data Summaries.xls / METAL_SO_2_Final
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Analytical Data Surnmary

04/17/2002 2:37 PM

StationID E005SB058 E0055B058 E00558059 E0055B058 |
SamplelDi  005SB05802 (3-5ft) 005SB05802 (3-5ft) 0058805901 (0-1ft) 005SB05901 (0-11t)
DateCollected 2/21/2002 2/21/2002 2/21/2002 2/21/2002
DateExtracted 2/25/2002 2/28/2002 2/25/2002 2/28/2002
DateAnalyzed 2/25/2002 2/28/2002 2/26/2002 p/2g/2002
SDGNumber, " CICE9 CNCB9 CNC89_~ CCNCeg
Parameter Units -
Arsenic,SPLP mg/l
Barium, SPLP mg/| I
Cadmium, SPLP mg/l S ) - ' i
Chromium, SPLP  mg/l - |
Lead, SPLP mg/l ! 0.055 J
Lead mg/kg 150000 iJ ]
Mercury, SPLP mg/l i
Nickel, SPLP mg/l g 0.0047 U
Nickel mg/kKg 29 =
Selenium, SPLP mg/! T
Silver, SPLP mg/l §

Analytical Data Summaries.xls / METAL_SC_2_Final
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Analytical Data Sumrnary

StationID E0055B059 EO05SB059
SamplelD; 005SB05902 (3-5ft) 0055B05902 (3-5ft)
DateCollected 2/21/2002 2/21/2002
Dateizxtracted 2/25/2002 2/28/2002
DateAnalyzed 2/26/2002 2/28/2002
SDGNumber CNCB9 CNC69
Parameter Units
Arsenic,SPLP mg/l
Barium, SPLP mg/l
Cadmium, SPLP mg/l
Chromium, SPLP  mg/l
Lead, SPLP mg/l 0.0035 U
Lead mg/kg 840 J
Mercury, SPLP mg/l
Nickel, SPLP mg/t
Nickel mg/kg
Selenium, SPLP mg/!
Silver, SPLP mg/l

Analytical Data Summaries.xls / METAL_SO_2_Final
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Analytical Data Summary

04/17/2002 2:37 PM

StationID E005SB039 E005SB039 1 EQO5SEQ40
SamplelD| 005S5B033801 (0-1ft) 0055B03202 (3-5ft) 005CB04002 (3-51t)

DateCollected 11/13/2001 11/13/2001 11/13/2001

DateExtracted 11/21/2001 11/21/2001 11/21/2001

DateAnalyzed 12/1/2001 12/4/2001 12/4/2001

SDGNumber CNC49 ; CNC49 CNC49

Parameter Units OOl SRRSO HUNOSNUUR oo SOOI eSO
3,4-Methylphenol (mp-Cresol) ug/kg 400 U 440 U 380 U :
N-Nitrosodiphenylamine: ug/kg 400 U 440 u 380 U
Phenol ug/kg 400 U 440 U 380 U
bis(2-Chloroethyl) ether {2-Chloroethyl Ether)  ug/kg 400 U 440 U 380 U
2-Chlorophenol ug/kg 400 U 440 U 380 U
1,3-Dichlorobenzene ug’kg 400 U 440 U 380 U
1,4-Dichiorobenzene ug/kg 400 U 440 U 380 U
Benzyl alcohol ug/kg 400 U 440 U 380 vy
1,2-Dichlorobenzene ug/kg 400 U 440 U 380 U \
Bis(2-Chloroisopropyl)Ether ug/kg 400 U 440 U 380 U
2-Methylphenol (o-Cresol) ug'kg 400 U 440 U 380 U
N-Nitrosodi-n-propylamine ug/kg 400 U 440 U 380 U
Hexachloroethane ug/kg 400 U 440 U 380 U
Nitrobenzene ug/kg 400 U 440 U 380 U
|sophorone ug/kg 400 U 440 U 380 U N
2-Nitrophenol ug/kg 400 U 440 U 380 U
2,4-Dimethylphenol ug/kg 400 U 440 U 380 U
bis(2-Chloroethoxy) Methane ug/kg 400 U 440 U 380 U
2,4-Dichlorophenol ug/kg 400 U 440 u 380 u
Benzoic acid ug/kg 1900 U 2100 U 1900 U B
1,2,4-Trichlorobenzene ug/kg 400 U 440 U 380 u
Naphthalene ug/kg 400 U 440 U 380 V] 1
4-Chloroaniline ug/kg 400 U 440 U 380 U |
Hexachlorobutadiene ug/kg 400 U 440 U 380 U |
4-Chloro-3-methylphenol ug/kg 400 U 440 U 380 g
2-Methyinaphthalene ug/kg 400 U 440 U 380 U
Hexachlorocyclopentadiene ug/kg 400 U 440 U 380 U i
2,4,6-Trichlorophenol ug/kg 400 U 440 U 380 U
2,4,5-Trichlorophenol ug/kg 1900 U 2100 U 1900 U
2-Chloronaphthalene ug’kg 400 U 440 U 380 U B

Analytical Data Summaries.xls / SVOA_SO_Final
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Analytical Data Summary 04/17/2002 2:37 PM

StationlD EQ05SB040 EQ05SB040 EQ05SB040
SamplelD! 0055B04001 (G-11) 005SB04001RE (0-1ft) 0055B04002 (3-5ft)

DateCollected 11/13/2001 11/13/2001 11/13/2001

DateExtracted 11/21/2001 11/21/2001 11/21/2001

DateAnalyzed 12/1/2001 12/5/2001 12/1/2001

SDGNumber CNC48 CNC49 CNC49

Parameter Units
3,4-Methylpheno! (mp-Cresol) ug/kg 420 R 420 U 380 R
N-Nitrosodiphenylamine ug/kg 420 R 420 U 380 R
Phenol ug’kg 420 R 420 U 380 R
bis{2-Chloroethyl) ether (2-Chloroethyl Ether)  ug/kg 420 R 420 U 380 R
2-Chloraphenol ug’kg 420 R 420 U 380 R
1,3-Dichlorobenzene ug/kg 420 R 420 U 380 R
1,4-Dichlorcbenzene ug/kg 420 R 420 U 380 R
Benzyl alcohol ug/kg 420 R 420 U 380 R
1,2-Dichlorobenzene ug/kg 420 R 420 U 380 R
Bis(2-Chloroisopropyl)Ether ug/kg 420 R 420 U 380 R
2-Methylphenol (o-Cresol) ug/kg 420 R 420 U 380 R
N-Nitrosodi-n-propylamine ug/kg 420 R 420 U 380 R
Hexachloroethane ug/kg 420 R 420 U 380 R
Nitrobenzene ug/kg 420 R 420 U 380 R
Isophorone ug’kg 420 R 420 U 380 R
2-Nitrophenol ug/kg 420 R 420 U 380 R
2 4-Dimethylphenol ug/kg 420 R 420 U 380 R
bis(2-Chloroethoxy) Methane ug/kg 420 R 420 U 380 R
2,4-Dichlorophenol ug/kg 420 R 420 U 380 R
Benzoic acid ug/kg 2000 R 2000 U 1800 R
1,2,4-Trichlorobenzene ug/kg 420 R 420 U 380 R
Naphthalene ug/kg 420 R 420 U 380 R
4-Chloroaniline ug/kg 420 R 420 U 760 R
Hexachlorobutadiene ug/kg 420 R 420 9] 380 R
4-Chioro-3-methyiphenol ug/kg 420 R 420 U 380 R
2-Methylnaphthalene ug/kg 420 R 420 U 380 R
Hexachlorocyclopentadiene ug/kg 420 R 420 U 380 R
2,4,6-Trichlorophenol ug/kg 420 R 420 U 380 R
2,4,5-Trichlorophenol ug/kg 2000 R 2000 U 380 R
2-Chloronaphthalene ug/kg 420 R 420 U 380 R

Analytical Data Summaries.xls / SVOA_SO_Final
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StationID EQ055B040 EQ055B041 EQ055B041
SamplelD] 0055B04002RE (3-5ft) 0058804101 (0-1ft) 0055B04102 (3-51t)
DateCollected 11/13/2001 11/13/2001 11/13/2001
DateExtracted 11/21/2001 11/21/2001 11/21/2001
DateAnalyzed 12/4/2001 12/4/2001 12/4/2001
SDGNumber CNC49 CNC4¢ CNC49
Parameter Units
3,4-Methylphenol (mp-Cresol) ug/kg 380 U 380 U 450 U
N-Nitrosodiphenylamine ug/kg 380 U 380 U 450 U
Phenol ug/kg 380 U 380 U 450 U
bis(2-Chlcroethyl) ether (2-Chloroethyl Ether)  ug/kg 380 U 380 U 450 U
2-Chlorophenc ug/kg 380 U 380 U 450 U
1,3-Dichlerobenzena ug/kg 380 U 380 U 450 U
1,4-Dichlorobenzene ug/kg 380 U 380 iy 450 U
Benzyl alcohol ug’kg 380 9] 380 U 450 U -
1,2-Dichlorobenzene ug/kg 380 U 380 U 450 U
Bis{2-Chloroisopropyl)Ether ug/kg 380 U 380 U 450 U
2-Methylphenol (0-Cresol) ug/kg 380 U 380 U 450 U
N-Nitrosodi-n-propylamine ug/kg 380 U 380 U 450 U
Hexachloroethane ug/kg 380 U 380 U 450 U
Nitrocbenzene ug/kg 380 U 380 U 450 U
Isaphorone ug/kg 380 U 380 U 450 U
2-Nitrophenol ug’kg 380 U 380 U 450 U .
2,4-Dimethylphenoi ug/kg 380 U 380 U 450 U
bis{2-Chloroethoxy) Methane ug/kg 380 U 380 U 450 U -
2,4-Dichlerophenol ug/kg 380 U 380 U 450 U
Benzoic acid ug/kg 1800 U 1900 U 2200 U
1,2,4-Trichlerobenzene ug/kg 380 U 380 U 450 U
Naphthalene ug/kg 380 U 380 U 450 U
4-Chioroaniline ug/kg 380 U 380 U 450 U
Hexachlorobutadiene ug/kg 380 U 380 U 450 U
4-Chlore-3-methylphenol ug/kg 380 U 380 U 450 U
2-Methylnaphthalene ug/kg 380 U 380 U 450 U
Hexachlorocyclopentadiene ug/kg 380 U 380 U 450 U
2,4 8-Trichlorophenol ug/kg 380 U 380 U 450 Y,
2,4,5-Trichlorophenol ug/kg 1800 u 1900 ] 2200 U
2-Chloronaphthalene ug/kg 380 U 380 U 450 U B

Analytical Data Summaries.xls / SVOA_SO_Final
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Analytical Data Summary
StationlD E005SB039 EQ05SB039 E005SB040
SamplelD| 0055SB03901 (C-1ft) 0055B03902 (3-5ft) 005CB04002 (3-5ft)

DateCollected 11/13/2001 11/13/2001 11/13/2001

DateExtracted 11/21/2001 11/21/2001 11/21/2001

DateAnalyzed 12/1/2001 12/4/2001 12/4/2001

SDGNumber CNC49 CNC49 CNC49

Parameter Units
2-Nitroaniline ug’kg 1900 U 2100 U 1800 U
3-Nitroaniline ug/kg 1900 U 2100 U 1900 U
Dimethyl Phthalate ug/kg 400 U 440 U 380 U
2,6-Dinitrotoluene ug/kg 400 uJ 440 UJ 380 UJ
Acenaphthylene ug/kg 400 U 440 U 380 U
Acenaphthere ug/kg 340 J 370 J 320 J
2,4-Dinitrophencl ug/kg 1900 U 2100 U 1800 U
Dibenzofuran ug/kg 400 U 440 U 380 9 .
2,4-Dinitrotoluene ug/kg 400 U 440 U 380 U
Diethyl Phthalate ug/kg 400 U 440 U 380 U
4-Nitrophenol ug/kg 1900 U 2100 U 1800 U
Fluorene ug/kg 340 J 370 J 330 J
4-Chlorophenyl Phenyl Ether ug/kg 400 U 440 U 380 U
4,6-Dinitro-2-methylphenol ug/kg 1900 U 2100 U 1900 U
4-Nitroaniline ug/kg 1900 U 2100 U 1900 U
4-Bromophenyl Pheny! Ether ug/kg 400 U 440 U 380 U
Hexachlorobenzene ug‘kg 400 U 440 U 380 U
Pentachlorophenol ug/kg 1800 U 2100 U 1900 U
Phenanthrene ug/kg 400 U 43 J 56 J
Anthracene ug/kg 400 U 440 U 380 U ‘
Di-n-butyl Phthalate ug/kg 400 uJ 440 ud 380 uJ :
Flouranthene ug/kg 430 = 420 J 540 =
Pyrene ug/kg 84 J 440 U 210 J oo
Benzyl Butyl Phthalate ug/kg 400 U 440 U 380 U
Benzo(a)Anthracene ug/kg 56 J 440 U 120 J
3,3"-Dichlorobenzidine ug/kg 800 U 880 U 770 U
Chrysene ug/kg 63 J 440 U 140 J
bis(2-Ethylhexyl) Phthalate ug/kg 400 U 440 U 380 U
Di-n-octylphthalate ug/kg 400 U 440 U 380 U ‘
Benzo(b)Fluoranthene ug/kg 63 J 440 U 220 J i

Analytical Data Summaries.xls / SVOA_SO_Final




Analytical Data Surnmary 04/17/2002 2:37 PM

StationlD EQ05SB040 ECO55BC40 EQ05SB040
SamplelD; 005SB04001 (0-11t) 0055B04001RE (0-1ft) 0055B04002 (3-5ft)
DateCollected 11/13/2001 11A13/2001 11/13/2001
DateExtracted 11/21/2001 11/21/2001 11/21/2001
DateAnalyzed 12/1/2001 12/5/20(1 12/1/2001
SDGNumber CNC49 CNC49 CNC49
Parameter Units
2-Nitroaniline ug/kg 2000 IR 2000 U 2000 R
3-Nitroaniline ug/kg 2000 R 2000 U 2000 R
Dimethyl Phthalate ug/kg 420 R 420 U 380 R
2,6-Dinitrotcluene ug/kg 420 R 420 UJ 380 R
Acenaphthylene ug/kg 420 R 420 u 380 R
Acenaphthene ug/kg 420 R 420 U 320 R
2,4-Dinitrophenol ug/kg 2000 R 2000 U 2000 R
Dibenzofuran ug’kg 420 R 420 U 380 R -
2,4-Dinitrotoluene ug/kg 420 IR 420 U 380 IR T
Diethyl Phthalate ug/kg 420 R 420 U 380 R
4-Nitrophenol ug’kg 2000 IR 2000 U 2000 R
Fluorene ug/kg 350 R 420 U 320 R
4-Chloropheny! Phenyl Ether ug’kg 420 R 420 U 380 R .
4,6-Dinitro-2-methylphenol ug/kg 2000 R 2000 U 2000 R
4-Nitroaniline ug/kg 2000 R 2000 U 2000 R -
4-Bromophenyl Phenyl Ether ug/kg 420 R 420 U 380 R
Hexachlorobenzene ug’kg 420 R 420 U 380 R
Pentachlorophenol ugkg 2000 iR 2000 U 2000 R -
Phenanthrene ug/kg 39 R 39 J 61 R i
Anthracene ug/kg 420 R 420 U 380 R o
Di-n-butyl Phthalate ug/kg 42 R 420 UJ 49 R
Flouranthene ug/kg 540 R 560 J 540 R
Pyrene ug/kg 170 R 160 J 210 R
Benzyl Butyl Phthalate ug/kg 420 R 420 U 380 R
Benzo(a)Anthracene ug/kg 120 R 110 J 130 R
3,3-Dichlorobenzidine ug/kg 840 R 840 U 760 R
~ Chrysene ug/kg 110 R 100 J 120 R
bis(2-Ethylhexyl) Phthalate ug/kg 930 R 940 U 220 R
Di-n-octylphthalate ug/kg 420 R 420 U 380 R
Benzo(b)Fluoranthene ug/kg 160 R 420 u 190 R
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Analytical Data Summary 04/17/2002 2:37 PM
StationlD EQ055B040 EQ058B04" E005SB041
SamplelD] 005SB04002RE (3-5ft) 0058804101 (C-11t) 0055B04102 (3-5ft)
DateCollected 11/13/2001 11/13/2001 11/13/2001
DateExtracted 11/21/2001 11/21/2001 11/21/2001
DateAnalyzed 12/4/2001 12/4/2001 12/4/2001
SDGNumber CNC49 CNC48 CNC49
Parameter Units
2-Nitroaniline ug/kg 1800 U 1900 U 2200 (U
3-Nitroaniline ug/kg 1800 U 1900 U 2200 U
Dimethyl Phthalate ug/kg 380 U 380 U 450 U
2 6-Dinitrotoluene ug/kg 380 UJ 380 uJ 450 uJ
Acenaphthylene ug/kg 380 ] 380 U 450 U
Acenaphthene ug/kg 320 J 380 U 380 J
2,4-Dinitrophenol ug/kg 1800 U 1800 U 2200 U
Dibenzofuran ug/kg 380 U 380 U 450 U
2,4-Dinitrotoluene ug/kg 380 ] 380 u 450 U
Diethyl Phthalate ug/kg 380 U 380 U 450 U
4-Nitrophenol ug/kg 1800 U 1900 U 2200 U
Fluorene ug/kg 380 U 380 U 390 J
4-Chloropheny! Phenyl Ether ug’kg 380 U 380 8] 450 U
4,6-Dinitro-2-methylphenol ug/kg 1800 U 1900 U 2200 U
4-Nitroaniline ug/kg 1800 U 1900 U 2200 U
4-Bromophenyl Phenyl Ether ug/kg 380 U 380 U 450 U B
Hexachlorobenzene ug/kg 380 U 380 U 450 U
Pentachlorophenol ug/kg 1800 U 1900 U 2200 U
Phenanthrene ug/kg 53 J 380 U 28 J
Anthracene ug/kg 380 U 380 U 450 U
Di-n-butyl Phthalate ug/kg 380 UJ 380 uJ 450 UdJ
Flouranthene ug/kg 510 J 350 J 460 =
Pyrene ug/kg 180 J 380 U 450 U
Benzyl Butyl Phthalate ug’kg 380 U 380 U 450 U
Benzo{a)Anthracene ug/kg 130 J 380 U 450 U
3,3'-Dichiorobenzidine ug/kg 760 9] 770 U 900 U
Chrysene ug’kg 99 J 380 U 450 U
bis{2-Ethylhexyl) Phthalate ug/kg 380 U 380 U 450 U
Di-n-octylphthalate uag’kg 380 u 380 U 450 U
Benzo(b)Fluoranthene ug/kg 200 J 380 U 450 U
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StationlD EQ055B039 E0055B039 E005SB040
SamplelD| 005SB03901 (0-1ft) 005SB03902 (3-5ft) 005CB04002 (3-5ft)
DateCollected 11/13/2001 11/13/2001 11/13/2001
DateExtracted 11/21/2001 11/21/2001 11/21/2001
DateAnalyzed 12/1/2001 12/4/2001 12/4/2001
SDGNumber CNC49 CNC4¢ CNC49
Parameter Units
Benzo(k)Fluoranthene ug/kg 400 U 440 U 380 U
Benzo(a)Pyrene ug/kg 43 J 440 U 130 J
Indeno{1,2,3-c,d)pyrene ug/kg 400 u 440 U 380 U
Dibenz(a,h)anthracene ug’kg 400 U 440 U 380 U
Benzo(g,h,i)Perylene ug/kg 400 U 440 U 380 U
Carbazole ug/kg 400 U 440 U 380 U
2,4,6-Tribromopheno! ERCENT N
2-Fluorobiphenyl SERCENT
2-Fluorcphenol SERCENT
Nitrobenzene-D5 SERCENT
Surrogate-PHL ERCENT o
Terphenyl-d14 ERCENT
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StationlD E005SB040 EQQ55B040 E005SB040
SamplelD| 0058B04001 {0-1ft) 005SB04001RE {0-1ft) 0055B04002 (3-5ft)
DateCollected 11/13/2001 11/13/2001 11/13/2001
DateExtracted 11/21/2001 11/21/2001 11/21/2001
DateAnalyzed 12/1/2001 12/5/2001 12/1/2001
SDGNumber CNC49 CNC49 CNC49
Parameter Units
Benzo(k)Fluoranthene ug/kg 57 R 210 J 85 R
Benzo(a)Pyrene ug/kg 110 R 100 J 120 R
Indeno(1,2,3-¢.d)pyrene ug’kg 420 R 420 U 380 R
Dibenz(a,h)anthracene ug/kg 420 R 420 U 380 R
Benzo(g,h,i)Perylene ug/kg 62 R 57 J 58 R
Carbazole ug/kg 420 R 420 U 380 R
2,4,6-Tribromophenol ERCENT 71
2-Flucrcbiphenyl ERCENT 41
2-Flucrephenol SERCENT 50
Nitrobenzene-D5 ERCENT 47
Surrogate-PHL SERCENT 55
Terphenyl-d14 PERCENT 43
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Analytical Data Summary 04/17/2002 2:37 PM

StationlD E0C5SB040 EC05SB041 EQ055B041
SamplelD; 0055B04002RE (3-51t) 0055804101 (0-11t) 0055B04102 (3-5ft)
DateCollected 11/13/2001 11/13/2001 11/13/2001
DateExtracted 11/21/2001 11/21/2001 11/21/2001
DateAnalyzed 12/4/2001 12/4/2001 12/4/2001
SDGNumber CNC49 CNC49 CNC49
Parameter Units
Benzo(k)Fluoranthene ug/kg 71 J 380 U 450 U
Benzo(a)Pyrene ug/kg 120 J 380 U 450 U
Indeno(1,2,3-c,d)pyrene uglkg 380 7] 380 U 450 U
Dibenz(a,hjanthracene ug/kg 380 U 380 U 4580 U
Benzo(g,h,i)Perylene ug/kg 380 U 380 U 450 U
Carbazole ug/kg 380 U 380 U 450 U
2,4,6-Tribromophenol "ERCENT 60
2-Fluorobiphenyl SERCENT 39
2-Fluorophenol SERCENT 50
Nitrobenzene-D5 ERCENT o T I s T
Surrogate-PHL ERCENT 55 -
Terphenyl-d14 SERCENT 40
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04/17/2002 2:37 PM

StationlD E0Q55SB052 EQ05SB052 EQ055B053 EQ05SB053
SamplelD 005SB05201 (0-1ft) 005SB05202 (3-5ft) 005SB05301 (0-11t) 0055B05302 (3-5ft)
DateCollected 2/21/2002 2/21/2002 2/21/2002 2/21/2002
DateExtracted N 2/26/2002 2/26/2002 2/26/2002 2/26/2002
DateAnalyzed 2/26/2002 2/26/2002 2/26/2002 2/26/2002
SDGNumber CNCB9 CNC69 CNC69 CNC69
Parameter Unlts
pH pH units 6.85 = 4.35 I= 4,54 j= 6.09 f= i
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Analytical Data Summary

04/17/2002 2:37 PM

StationlD E005SB054 E0055B054 EOQ05SB055S EQ055B055
SamplelD! 005SB05401 (0-1ft) 005SB05402 (3-5ft) 0058B05501 (0-1ft) 005SB05502 (3-5M)
DateCollected 2/21/2002 2/21/2002 2/21/2002 2/21/2002
DateExtracted 2/26/2002 . 2/26/2002 2/26/2002 2/26/2002
DateAnalyzed 2/26/2002 2/26/2002 2/26/2002 2/26/2002
SDGNumber: CNCe9 CNC69 CNC69 CNC69
Parameter Units
pH pH units 574 = 554 = 538 = 5.59 |=
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Analytical Data Summary

04/17/2002 2:37 PM

StationID EQ05SB056 EQ055B058 EQ05SB057 EQ05SB057
SamplelD| 005SB05601 (0-1ft) 0055B05602 (3-5ft) 0058B05701 (0-11t) 005SB05702 (3-5ft)
DateCollected 2/21/2002 2/21/2002 2/21/2002 2/21/2002
DateExtracted 2/26/2002 2/26/2002 2/26/2002 2/26/2002
DateAnalyzed 2/26/2002 2/26/2002 2/26/2002 2/26/2002
SDGNumber CNC69 CNC69 CNCB9 CNC69
Parameter Units _ _
pH pH units 5.27 i= 6.21 i= 6.61 = 7.06 |=
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Analytical Data Summary

04/17/2002 2:37 PM

StationlD E005SB035 EQO5SB036 E005SB036
SamplelD{ 005SB03502RE (3-5ft) 005SB03601 (0-11t) 005SB03602 (3-5i1)
DateCollected 11/19/2001 11/15/2001 11/15/2001
DateExtracted 11/29/2001 11/21/2001 11/21/2001
DateAnalyzed 11/29/2001 11/28/2001 11/28/2001 ;
SDGNumber CNC52 CNC49 CNC49 ¢
Parameter Units .
Aldrin ug/kg 1.6 uJ 1.4 UJ 1.4 udJ :
Alpha BHC (Alpha Hexachlorocyclohexane)  ug/kg 1.6 uJ 1.4 U 1.4 U %
Alpha-chlordane ug/kg 1.6 uJ 6.8 J 1.4 U i
Beta BHC (Beta Hexachlorocyclohexane) ug/kg | 16 uJ 1.4 U i 1.4 u
Chlordane ug/kg 16 uJ 14 U 14 Y]
Delta BHC (Delta Hexachlorocyclohexane) ug/kg 1.6 Ud 1.4 U 1.4 U
Dieldrin ug/kg 0.56 J 0.39 J 2.7 U
Endosulfan | ug/kg 1.8 UJ 1.4 U 1.4 U :
Endosulfan il ug/kg 3.2 uJ 2.7 U 2.7 U
Endosulfan Sulfate ug/kg 3.2 uJ 2.7 U 2.7 U
Endrin Aldehyde ug/kg 32 uJ 067 1J 27 U
Endrin Ketone ug/kg C32 Ud 27 U 27 U :
Endrin ug/kg : 3.2 uJ 2.7 U 2.7 U
Gamma BHC (Lindane) ug/kg ‘ 1.6 UJ 1.4 U 1.4 U
Gamma-chlordane ug/kg 1.6 UJ 15 = 2.4 J
Heptachlor Epoxide ug/kg 1.6 uJ 1.4 U 1.4 U
Heptachlor ug/kg 1.6 UJ 1.4 uJ 1.4 ud
Methoxychlor ug/kg 16 uJ 14 uJ 14 U
p,p'-DDD ug/kg 3.2 uJ 068 1J 2.8 =
p,p'-DDE ug/kg 087 |J 21 J 4 =
p,p-DDT ug’kg 0.91 J 1 J 2.7 U
Toxaphene ug’kg 100 UJ 90 U 9 U
2.,4,5,8-Tetrachloro-meta-xylene PERCENT 52
Decachlorobipheny! SERCENT 48
Analytical Data Summaries.xls / PEST_SO_Final Page 54
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StationID E005SB037 EG05SB037 E005SB038
SamplelD| 005SB03701 (0-1ft) 005SB03702 (3-5f1) 0055B03801 (0-1f)
DateCollected 11/13/2001 11/13/2001 11/14/2001
DateExtracted 11/21/2001 11/21/2001 11/21/2001
DateAnalyzed 11/28/2001 11/29/2001 11/29/2001
SDGNumber CNC49 CNC49 CNC49
Parameter Units
Aldrin ug/kg 1.6 uJ 1.8 U 1.4 U
Alpha BHC (Alpha Hexachlorocyclohexane) ug/kg 1.6 U 1.8 U 1.4 U
Alpha-chlordane ug/kyg 1.6 U 1.8 U 1.4 U
Beta BHC (Beta Hexachiorocyclohexane) ug/kg 1.6 v 1.8 U 1.4 U
Chlordane ugrkg 16 U 18 U 14 U
Delta BHC (Delta Hexachlorocyclohexane) ug/kg 1.6 U 1.8 U 1.4 U
Dieldrin ug/kg 0.55 J 3.4 U 2.7 U
Endosulfan | ug/kg 1.6 U 1.8 U 1.4 U .
Endosulfan It ug/kg 0.61 J 3.4 U 2.7 U
Endosulfan Sultate ugrkg 3 U 34 U 2.7 U
Endrin Aldehyde ug/kg 3 U 3.4 U 2.7 U
Endrin Ketone ug/kg 3 U 3.4 U 2.7 U
Endrin ueirkg 3 U 3.4 U 2.7 ]
Gamma BHC (Lindane) ug/kg 1.6 U 1.8 U 1.4 U
Gamma-chlordane ug/kg 25 J 1.8 U 1.4 u
Heptachlor Epoxide ug/kg 1.6 U 1.8 U 2.8 J
Heptachlor ugrkg 1.6 UJ 1.8 U 1.4 U
Mathoxychlor ug/kg 16 uJ 18 U 14 U
p,p'-DDD ugrkg 3.4 J 3.4 1] 29 J
p,p'-DDE ug/kg 9.6 = 3.4 U 12 J
p.p-DDT ug/kg 14 J 3.4 U 11 J
Toxaphene ug/kg 100 U 110 U 91 U
2,4,5,8-Tetrachloro-meta-xylene ERCENT o
Decachlorobiphenyl SERCENT }
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Analytical Data Summary 04/17/2002 2:37 PM

StationlD|  E0055B038
SamplelD; 0055B03802 (3-5ft)
DateCollected!  11/14/2001
DateExtracted 11/21/2001
DateAnalyzed!  11/29/2001
SDGNumber]  CNC49
Parameter Units -
Aldrin ug/kg 1.8 U
Alpha BHC {Alpha Hexachlorocyciochexane) ug’/kg 1.8 U
Alpha-chlordane ug/kg 1.8 U
Beta BHC (Bsta Hexachlorocyclohexane) ug’kg 1.8 U
Chlordane ug/kg 18 U
Delta BHC (Delta Hexachlorocyclohexane) ug/kg 1.8 U
Dieldrin ug/kg 3.4 U
Endosulfan | ug/kg 1.8 U
Endosulfan If ug/kg 3.4 U
Endosulfan Sulfate ug/kg 3.4 U
Endrin Aldehyde ug/kg 34 U
Endrin Ketone ug/kg 3.4 U
Endrin ug/kg 3.4 U
Gamma BHC (Lindane) ug/kg 1.8 U
Gamma-chlordane ug/kg 1.8 U
Heptachlor Epoxide ug’kg 1.8 U
Heptachlor ug/kg 1.8 U
Methoxychlor ug/kg 18 U
p,p'-00D ug’kg 3.4 U
p,p'-DDE ug/kg 3.4 U
p.p-DDT : ug/kg 3.4 U
Toxaphene ug/kg 110 U
2,4,5,6-Tetrachloro-meta-xylene PERCENT
Decachlorobipheny! ERCENT
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MEMORANDUM CH2MHILL

Data Validation Summary - Charleston Naval
Complex - Zone E

TO: Jim Edens/CH2M HILL/GNA
FROM: Herb Kelly/CH2M HILL/GNA
DATE: April 1, 2002

The purpose of this memorandum is to present the results of the data validation process for
the sampies collected at the following sites in Zone E: SWMU 5, SWMU 18, AOC 605 and
AQOC 621. The samples were collected between the dates of November 13, 2001 and

February, 21, 2002.

The specific samples and analytical fractions reviewed are summarized below in |

The Quality Control areas that were review and the resuiting findings are documented
within each subsection that follows. This data was 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: RCRA Metals following SW-846 6010/7000 Series
methodology.

Samples were submitted to Severn Trent Services, STL Savannah Laboratories, Inc., in
Savannah, Georgia for the following analyses: SW-846 8081 Organochlorine Pesticides, SW-

s = e 4 P FONTN T 11 _ = OTAT QA5
846 8270 Semivolatile Organic Compounds (SYOC) and selected Metals following SW-846

6010/7000 Seriés methodology.

In addition, selected samples were also submitted for the Synthetic Precipitation Leaching
Procedure (SPLP) following method SW-1312, and the “leachate” was analyzed for Lead
and/or Nickel.

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.

ZE_A605_A621_S5_518_DV_SUMMARY_020401.DOC 1



DATA QUALITY EVALUATION SUMMARY

The following primary flags were used to qualify the data:

[=]1  Detected. The analyte was analyzed for and detected at the concentration shown.

i) Estimated. The analyte was present but the reported value may not be accurate or
precise.

[Ul  Undetected. The analyte was analyzed for but not detected above the method
detection limit.

[UJl Detection limit estimated. The analyte was analyzed for but qualified as not
detected; the result is estimated.

[R] Rejected. The data is not useable.

Secondary Data Validation Qualifiers

Code Definition

25 Second Source

BL Blank

BD Blank Spike/Blank Spike Duplicate or (LCS/LCSD) Precision
BS Blank Spike/LCS

CC Continuing Calibration Verification
DL Dilution

FD Field Duplicate

HT Holding Time

1B In-Between (metals - B's —» ]'s )

IC Initial Calibration

IS Internal Standard

LD Lab Duplicate

LR Concentration exceeded Linear Range
MD MS/MSD or LCS/LCSD Precision
MS Matrix Spike/Matrix Spike Duplicate
oT Other (see DV worksheet)

PD Pesticide Degradation

PS Post Spike

RE Re-extraction/Re-analysis

SD Serial Dilution

55 Spiked Surrogate

TN Tune

ZE_AGG5_AG21_S5_S18_DV_SUMMARY_020401.D0C 2
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Table 1 - Chemical Analytical Methods - Field and Quality Control Samples
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52973 |E01BGWOO1 |1200118787 018GWOQ01L2MS (12/05/01 WG MS X
52973 |E018GWO001 |1200118789 018GWO001L2SD [12/05/01 WG SD X
52073 |EQ18GWO001 |1200118384 018GWO01L2MS (12/05/01 WG MS X
52973 |EO18GWO01 [1200119385 018GW001L2SD |12/05/01 WG sD X
52973 |EO18GWO01 52973001 018GW0011.2 12/05/01 WG N X
52973 |E018GWO02 52973002 018GWO002L2 12/05/01 WG N X
52073 |E018GW002 52973003 018HWO02L2 12/05/01 WG FD X
52973 |E605GW004 52973004 B805GWO004L2 12/05/01 WG N X
52973  |E6OSGWOO05 52973005 B605GWO05L2 12/05/01 WG N X
52973 |E605GWO006 |52973006 B605GWO06L2 12/05/01 WG N X
52973 |FIELDQC 52873007 018EWO001L2 12/05/01 waQ EB X
CNC47 |E005SB004 |5117518™ 0055B00401 11/13/01 50 N 0 1 X
CNC47 |E005SBO08 |$117518%10 005SBO0B01 11/13/01 80 N u; 1 X
CNC47 |E005SB008 |S117518*11 C05SB0CB02 11/13/01 50 N 3 5 X
CNC47 |E005SB009 |S117518*12 0055800901 11/13/01 S0 N 0 1 X
CNC47 |E0055B009 |S5117518*13 0055800902 11/13/01 50 N 3 5 X
CNC47 |E005SBO10 [S117518*14 0055801001 11/13/01 50 N 0 1 X
CNC47 |E005S8B010 |5117518*15 0055B01002 11/13/01 50 N 3 5 X

ZE_A605_A621_55_518_DV_SUMMARY_020401.DOC 3
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DATA QUALITY EVALUJATION SUMMARY

CNC47 |E005SBO11

0055801101

§117518"16 1113/01 SO N 0 X
CNC47 |E005SB0O11 |S$117518717 cO5CB0O1101 11/13/01 SO FD 0 X
CNC47 |E005SBO11 |S117518"18 0055801102 11/13/01 SO N 3 X
CNC47 |E0055B004 |S117518'2 0058B00402 11/13/01 SO N K] X
CNC47 [E0055B004 [8117518"3 005CB00402 11/13/01 50 FD 3 X
CNC47 |EQ0S55B005 [8117518%4 0055800501 11/13/01 50 N 0 X
CNC47 |EQ05SB0O0S 81175185 0058800502 11/13/01 50 N K] X
CNC47 |E0058B006 |S117518%6 0055800601 11/13/01 50 N 0 X
CNC47 |EQD5SBO06 |S117518'7 0055B00602 11/13/01 50 N 3 X
CNC47 |E005S5B007 |S117518'8 0055B00701 11/13/01 SO N 0 X
CNC47 |E0058B0O07 |S5117518%9 0055800702 11/13/01 50 N 3 X
CNC47 |E0055B051 |S5117518%19 0055805101 11/16/01 50 N 0 X
CNC47 |E005SB050 |S§117518%20 005SB05001 11/16/01 50 N 0 X
CNC47 |E0058B050 |S117518"21 0055B05002 11/16/01 50 N 3 X
CNC47 |E0055B051 |S117518"22 0055805102 11/16/01 50 N 3 X
CNC47 |FIELDQC $117¥518'30 005DBO1001MS | 11/13/01 5Q MS X
CNC47 |E005SB010 [S117518*32 0055BO1001SD  |11/13/01 sQ SD 0 X
CNC47 |LABQC 511751823 1751823LB 5Q LB X
CNC47 |LABQC 511751824 1751824BS 5Q BS X
CNC47 [LABQC $117518*37 1751837LB 8Q LB X
CNC47 |LABQC S$117518"38 1751838BS 50 BS X

ZE_A805_A621_85_S18_DV_SummaRyY_020401.00C
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DATA QUALITY EVALUATION SUMMARY

CNC48 |ECO5SB042 |S117518AM 0055804201 11/13/01 S0 N 0 X

CNC48 |E005SB042 |S117518A72 0055804202 11/13/01 SO N 3 X

CNC48 |(E00558043 |5117518A"3 0055804301 11/13/01 S0 N 0 X

CNC48 |E005SB043 |S117518A4 0055804302 11/13/01 SO N 3 X

CNC48 |E0055B044 |S117518A'5 0055804401 11/13/01 S0 N 0 X

CNC48 |E0053B044 S117518A6 0058804402 1113/01 S0 N 3 X

CNC48 |E0058B045 |S117518A"7 0058B04501 11/13/01 SO N 0 X

CNC48 |EO0S5SB045 [S117518A8 0055B04502 11/13/01 SO N 3 X

CNC48 |E005SB046 (S117518A*10 0055804602 11/14/01 SO N 3 X

CNC48 |EQ0SSB046 [S117518A™9 0058B04601 11/14/01 S0 N 0 X

CNC48 [LABQC 5117518A™1 SPLP Extracti sQ BX X

CNC48 |LABQC 8117518A"12 175618A12BS 5Q BS X

CNC49 |E005SB037 (S117518B™10 0055803702 11/13/01 50 N 3 X

CNC49 |E005SB039 (S117518B*13 0055B03901 11/13/01 SO N 0 X
CNC49 |ECOS5SB039 (S117518B*14 0055803902 1113/ SO N 3 X
CNC49 |(EQ05SB04Q (S117518B*15 005SB04001 11/13/1 50 N 0 X
CNC49 |E005SB040 (S117518B*15*RE|005SB04001RE  |11/13/01 SO LR RE 0 X
CNC49 |(EQ05SBO4Q ($117518B*18 0053804002 11/13/1 SO N 3 X
CNC49 |EQ05SB04C |S117518B*16*RE|005SB04C02RE  (11/13/01 sC LR RE 3 X
CNC49 |E005SB040 |S117518B*17 005CB04002 11/13/01 le) FD 3 X
CNC49 |(EQQ5SB041 |§117518B*18 0058B04101 11/113/01 S0 N 0 X

ZE_AB05_A621_85_818_DV_SUMMARY_C20401.00C
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E005SB041 |S117518B"19 0058B04102 11/13/01 S0 N X
CNC4S |E005SB037 |S117518B"9 0055B03701 11/13/01 50 N X
CNC49 |(E005SB032 |S117518B*1 0055803201 11114/01 S0 N X X
CNC49 |E0055B038 |S117518B"11 0055803801 11/14/01 50 N X
CNC48 |E0055B038 [S117518B*12 00558803802 11/14/01 50 N X
CNC49 |E005SB032 [S117518B"2 0055803202 11/14/01 50 N X X
CNC49 |(E005SB033 |3117518B*3 0055B03301 11/14/01 50 N x X
CNC4g |E0055B0O33 |S117518B%4 0058803302 11/14/01 SO N x X
CNC49 |EQ055B036 (8117518B'5 0058B03601 11/15/01 SO N x X
CNC49 |E005SB036 (S117518B'6 0055803602 11/156/01 50 N X X
CNC49 |(EQ05SB034 (S117518B"7 0055803401 11/15/01 SO N X X
CNC49 |FIELDQC $117518B'27 005EBOO4L1 11/13/01 50 EB x X X
CNC49 |FIELDQC $117518B"28 OD5EBQOSLY 11/14/01 50 EB X X X
CNC4¢ |FIELDQC S$117518B'29 005EBQOOGLY 11/15/01 5Q EB x X X
CNC4s |LABQC 5117518820 17518B20LB SQ LB n X X
CNC49 [LABQC St117518B*21 1751882185 sSQ BS X X X
CNC4g |LABQC §117518B"30 17518B30LB WQ LB b4 X X
CNC48& |LABQC §117518B8"31 17518B31B8 wWa BS x X X
CNC49 |LABQC 51175188737 17518B37LE WQ LB X X
CNC49 |LABQC §51175188°38 17518B38BS waQ BS X X
CNC50 |E0058B021 |S117518C*1 0055802101 11/14/01 S0 N x

ZE_ABO5_AB21_85_518_DV_SumMMaRY_020403.00C
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DATA QUALITY EVALUATION SUMMARY

CNC50 |E005SB029 |S5117518C"18 0055B02901 11/14/01 S0 N 0 1 X
CNC50 |E0055B029 [S117518C*19 0055B02g02 11/14/01 S0 N 3 5 X
CNC5Q  (E0055B021 [S117518C"2 005CB02101 11/14/1 SO FD 0 1 X
CNC50 |EC05SB030 |S117518C*20 0055803001 11/14/01 50 N 0 1 X
CNC50 |E005SB030 |S117518C"21 0055B03002 11/14/01 S0 N 3 5 X
CNC50 |E0055B030 |S117518C 22 005CBO3002 11/14/01 50 FD 3 5 X
CNCs0 |E0055B021 |8§117518C*3 0055B02102 11/14/01 S0 N 3 5 X
CNC50 |E005SB022 |S117518C*'4 0055802201 11/14/01 S0 N 0 1 X
CNC50 |E0055B022 |S117518C"5 0058B02202 11/14/01 50 N 3 5 X
CNC50 |E0055B023 |S117518C*6 0055802301 1114/01 50 N 0 1 X
CNC50 |E0055B023 |S117518C*7 0055802302 11/14/01 sO N 3 5 X
CNC50 |E0055B025 |S117518C*10 0055802501 11/15/01 50 N 0 1 X
CNCS50 |EDQO5SBO25 |5117518C"11 0058802502 11/15/01 SO N 3 5 X
CNC50 |EQ055B026 [S117518C™12 0055802601 11/15/01 S0 N 0 1 X
CNC50 |EQ05SB0O26 [S117518C*13 0055802602 11/15/01 S0 N 3 5 X
CNC50 |[ED05S5B027 (S117518C*14 0055802701 11/15/01 80 N 0 1 X
CNC50 |E005SB027 |3117518C*15 0058802702 11/15/01 50 N 3 5 X
CNC50 |E005S5B028 |S117518C*16 0055802801 11/15/01 S0 N 0 1 X
CNCE0 |E005SB028 |S117518C"17 0055802802 11/15/01 SO N 3 5 X
CNC50 |E0055B024 |S117518C*8 0055B02401 13/15/01 SO N 0 1 X
CNG50 |E0055B024 |S117518C*9 0055802402 11/15/01 SO N 3 5 X

ZE ABCS_AB21_85_518_DV_SuMMARY_C20401.00C
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CNC50  |LABQC

§117518C*23  |17518C23LB 5Q LB
CNC50 |LABQC $117518C*24  |17518C24BS 5Q BS
CNG5G  |FIELDQC  |8117518C*30  |005SB02602S 5Q MS
CNC50 |FIELDQC  [S117518C*32  |005SB026025D 5Q SD
CNC50  |LABQC $117518C-37  |17518C37LB 50 LB
CNC50 |LABQC S117518C38  |17518C38BS 50 BS
CNC50  |LABQC S117518C*40  |17518C40LB S0 LB
CNCS0  [LABQC 5117518C*41  |[17518C41BS SO BS
CNC52 |E0053B034 |S117574*1 005SBO3501 11/19/01 SO N X
CNC5H2 |EQ05SB035 |S117574°2 0055B03s502 11/19/0% e N X
CNC52 |E005SB035 |S117574*2*RE |005SBO3502RE  [11/19/01 50 LR RE X
CNC52 |EQ05SB035 (51175743 005CB03501 11/19/01 50 FD X
CNC52 |E005SB035 |$117574*3*RE  |008CBO3501RE  |14/19/01 SO FD RE X
CNC52 |E005SB047 |S117574%4 0055B04701 11/19/01 80 N X
CNC52 |E005SB047 |S117574%5 0055B04702 11/19/01 50 N X
CNC52 |LABQC $117574*13 1757413LB 5Q LB X X
CNCs2 |LABQC 5117574714 1757414BS 8Q BS X X
CNC52 |LABQC 5117574'6 SPLP Extracti 5Q BX X
CNC52 |LABQC 5117574*7 175747BS 5Q BS X
CNC52 [LABQC $117574°20 1757420LB $0 LB X
CNC52  |LABQC $117574"21 1757421BS g0 BS X

ZE_AG05_A521_85_518_DV_Summany _020401.00C
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DATA QUALITY EVALUATION SUMMARY

CNC69 |E005SB052 |S241209*"1 0055B05201 02/21/02 SO N X X X
CNC89 |E0055B056 524123810 005SB05601 02/21/02 S0 N X X X
CNCB9 |E0055B056 |S241239*11 0055805602 02/21/02 S0 N X X X
CNC6% |EQ05SB059 8524128912 0058B05501 02/21/02 S0 N X X X
CNC89 |EC055B05S |S241238™13 0055B05902 02/21/02 S0 N X X X
CNCE9 |EC05SB0O57 |S241235%14 0055B05701 02/21/02 S0 N X X X
CNC69 |EQ05SB057 (5241239°15 0055B05702 02/21/02 SO N X X X
CNC&9 |EQD5SB058 |5241239*16 0055805801 02/21/02 le) N X X X
CNCe9 |(EQ05SB0S8 (S241239*17 0055B05802 o2t1/02 le) N X X X
CNC8&9 [EQ05SB052 [$241239*2 0055B05202 02/21/02 t510] N X X X
CNC6% |E005CB052 (5241239°3 005CB05202 02/21/02 S0 FD X X X
CNC6B9 (EQ05SB053 (8241235974 005SB05301 02/21/02 10) N X X X
CNC69 |EC055B053 |S241239°5 0055805302 02/21/02 S0 N X X X
CNC69 |E005SB054 |S241239%8 0058B05401 g2/z21/02 S0 N X X X
CNCsg |E005SBDS54 |S241239°7 0055B05402 02/21/02 80 N X X X
CNC69 |E005SB0SS |S241239°8 0055B05501 02/21/02 S0 N X X X
CNC69 |E005SB0S5 (S241239°9 0055805502 02/21/02 SO N X X X
CNCB9 |LABQC $241239*19 4123919LB SQ LB X X

CNC&3 |LABQC 5241239*20 4123920BS sQ BS X X X
CNCs9 |FIELDQC 524123918 COSEBOS52M1 02/21/02 wa EB X X

CNCs9 |LABQC 5241239*28 4123926LB wWQ LB X X

ZE_AG05_A621_855_518_DV_SummaRy_020401.00C g
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LABQC 524123927 4123927BS

CNCB9

MATRIX CODE

S0 - Soll

SQ - Soil QC Samples
WG - Groundwater

WQ - Water QC Samples

SAMPLE TYPE CODE

BS - Blank Spike

BX - SPLP Blank Spike

EB - Equipment Blank

FD - Field Duplicate

N - Native Sample

LB - Laboratory Blank

LR - Laboratory Replicate
MS - Matrix Spike

5D - Matrix Spike duplicate

SAMPLE TYPE CODE
RE - Re-analysis
ANALYSIS CODE

Pest - Pesticides
SVOC - Semivolatile Organic Compounds

ZE_ABO5_AG21_55_518_DV_SumMaRY_020401.00C 10
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Organic Parameters

Quality Control Review

The following list represents the QA /QC measures that were reviewed during the data
quality evaluation procedure for organic data.

Holding Times - The hoiding times are evaluated to verify that samples were extracted
and analyzed within holding times.

Blank samples — Method blank and equipment blank samples were provided for this
project. Blank samples enable the reviewer to determine if an anaiyte may be attributed
to sampling or laboratory procedures, rather than environmental contamination from
site activities.

Surrogate Recoveries — Surrogate Compounds are added to each sample and the
recoveries are used to monitor lab performance and possible matrix interference.

Lab Control Sample (LCS) — This sample is a "controlled matrix", either laboratory
reagent water or Ottawa sand, in which target compounds have been added prior to
extraction/analysis. The recoveries serve as a monitor of the overall performance of each
step during the analysis, including sample preparation.

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples — 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.

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.

GC/MS Tuning — The mass spectrum of the tuning compaound is evaluated for method
compliance. The criteria are established to verify the proper mass assignment and mass
resolution.

Initial Calibration — The initial calibration ensures that the instrument is capable of
producing acceptable qualitative and quantitative data for the compounds of interest.

Continuing Calibration — The continuing calibration checks satisfactory performance of
the instrument and its predicted response to the target compounds.

Internal Standards - The internal standards (retention time and response) are evaluated
for method compliance. The internal standards are used in quantitation of the target
parameters and monitor the instrument sensitivity and response for stability during
each analysis.

ZE_A605_A621_55_5S18_DV_SUMMARY_(020401.DOC 11
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* Confirmation — If GCMS methodology is not initially used for analysis, SW-846 method
8000 requires confirmation when the composition of samples is not well characterized.
Therefore, even when the identification has been confirmed on a dissimilar column or
detector, the agreement of the quantitative results on both columns is evaluated. For
Pesticide and PCB analyses covered in this report, confirmation was performed using a
dissimilar analytical column. The laboratory analyzed samples with a gas
chromatograph (GC) utilizing simultaneous primary and confirmation data acquisition.
Per SW-86 method 8000, a criteria of 40% Relative Percent Difference (RPD) was used as

the acceptance limit.

Organochlorine Pesticide Analyses

The QA/QC parameters for the Organochlorine Pesticide analyses by method SW-846 8081
for all of the samples were within acceptable control limits, except as noted below:

Surrogate Recoveries

All surrogate recoveries were within acceptable quality control limits, except as noted in

TABLE 2
Surrogate Recoveries Out of QC Limits: Organachlorine Pesticides
Charleston Naval Complex, Zone E, Charleston, SC

Recovery Recovery
SDG Sample Parameter (Col#1/Col#2) Limits Flag
CNC 49 | S117518B*1 Tetrachloro-m-xylene 72/56* 60-150 No Flags applied,
(TCMX) DCB recoveries OK
5117518B*3 TCMX 72/59* 60-150 No Flags applied,
DCB recoveries OK
5117518B*5 Decachlorobiphenyl 47*183 60-150 No Flags applied,
(DCB) TCMX recoveries OK
S117518B8*9 DCB 120/170* 60-150
$1175188*27 | DCB 58%/56* 60-150
5117518B*28 | DCB 40*/38* 60-150
S1175188*29 pbCcB 46*/44* 60-150
CNC 52 | §517574"1 TCMX 56*154* 60-150 Flag detect “J”, non-
detects “UJ"
8175742 TCMX 38*/33* 60-150 Flag “R”, use Re-
analysis
DCB 31%/33* 60-150
S17574*2Re TCMX 4B*/52* 60-150 Flag detect “J”, non-
detects “UJ”
DCB 48*/46* 60-150

ZE_AB05_A621_55_518_DV_SumMany_020401.00C
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DATA QUALITY EVALUATION SUMMARY

TABLE 2
Surrogate Recoveries Out of QC Limits: Organochlorine Pesticides
Charleston Naval Complex, Zone E, Charleston, SC

Recovery Recovery
SDG Sample Parameter {Col#1/Col#2) Limits Flag
5175743 TCMX 46*/40* 60-150 Flag “R”, use Re-
analysis

DCB 53*/50* 60-150

S$17574*3Re TCMX 49*/47* 60-150 Flag detect “J”, non-

detects “UJ”
DC8 44*/47* 60-150
* - out of control limits

Matrix Spike (MS), Matrix Spike (MSD) Laboratory Control Spike {LCS), and
Laboratory Control Spike Duplicate (LCSD) - Recoveries/ Relative Percent .
Differences (RPDs)

A" MMabriv c'.r“]rn {I\I{S oh-;v Cril-n ) ]'_‘ul-\n'-ml-n Q“ik“ fL\_‘u P | l' nnnnnn

AVARA LA L/ Al\\. LY uLALJ\ I.Iyl,-l\\.- (e sy y \_,Ulll.lul s FA YL Y Ulatuly

Control Splke Duplicate (LCSD) recoveries and Relative Percent leferences (RPDs}) were
within acceptable quality control limits, except as noted in T ! below.

TABLE 3
MS/MSD and LCS/LCSD Recoveries and RPDs Out of QC Limits: Metals
Charleston Naval Complex, Zone E, Charleston, SC

SDG Sample Parameter MS MSD Recovery | RPD RPD | Associated

Recovery| Recovery Limits Limits | Samples

CNC 52:517574*3RE Alpha-Chlordane 40* 78 45-140 $17574*1-3
Heptaéhlor 81 38 - 35-130 73 3
11270-IMB (LCS) Alpha-Chlordane 20 | 45-140 §17574'1-3 !
:4,4':DDD 140 ;“" o 28-134 f
Endosulfan Sulfate 149 | 26-144
Endrin Ketone 113 g 29-113 :

* - out of control fimits

¢ Flag detected results for Alpha-Chlordane “]J”, as estimated, and non-detected results
“UJ", as estimated in samples 517574*1-3.

* Flag only detected results for 4,4'-DDD, Endosulfan Sulfate, and Endrin Ketone “J”, as
estimated.

* No flags were applied based upon RPD values out of QC limits alone, but in conjunction
with recoveries.

ZE_AS05_A621_55_518_DV_Summany_020401.00C 3
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Initial and Continuing Calibration Criteria

All initial calibration criteria and continuing calibration criteria were met, except as listed in

TABLE 4

Inifial and Continuing Calibration Criteria Exceptions: Organochlorine Pesticides

Charleston Naval Complex, Zone E, Charleston, SC

Instrument/ % Difference Associated
Calibration Date Analyte Col#1 / Col#2 Samples
SGJECD1-CCAL-11/28, 1131 Aldrin 156777 low S117518B*1-5, 9,
27-29

SGJECD1-CCAL-11/29, 0043 Heptachlor 18.3/9.3 low 51175188*1-5, 9,

Aldrin 205/64low 22

4,4'-DDD 20.7 /2.5 high

4,4'-DDT 33.3/46.3 low

Methoxyclor 28.6/43.5 low

Endrin Aidenyde 17.87/1.9 iow

Endrin Sulfate 16.0/0.5 low

Endrin Ketone 21.5/5.7 low
SGJECD1-CCAL-11/29, 1110 Heptachlor 21.4/12.6 low S117518B*s, 7, 10-

Aldrin 26.2/8.8 low 12

Methoxyclor 15.9/0.9 low

Endrin Ketone 18.8/5.3 low
SGJECD1-CCAL-11/29, 1949 4,4'-DDT 7.4/17.2 low S$117518B"g, 7, 10-

Alpha-BHC 18.4 /12,0 high 2
SGIECD2-CCAL-11/28, 1040 Delta-BHC - 22.1/21.3 high 5175741, 2

4.4’-DDD 20.5/26.0 high

Endrin Ketone 13.0/16.0 high
SGIECD2-CCAL-11/28, 2150 Delta-BHC 20.7 / 27.6 high S17574*1, 2

4,4'-DDD 31.2/44.9 high

Endosulfan [l 2.3/16.6 high

4,4'-DDT 31.9/21.8low

Endrin Aldehyde 353/24 low

Methoxychlor 186/6.7 low

ZE_AB0S_A621_S5_S18_DV_SuUMMARY_020401.00C 1
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DATA QUALITY EVALUATION SUMMARY

TABLE 4
Initial and Continuing Calibration Criteria Exceptions: Qrganochlorine Pesticides
Charleston Naval Complex, Zone E, Gharleston, SC

Instrument/ % Difference Associated
Calibration Date Analyte Col#1/ Col#2 Samples
SGIECD2-CCAL-11/29, 1559 Methoxychlor 11.1/26.0 high S$17574*1, 2RE,
3RE
SGIECD2-CCAL-11/29, 2045 Delta-BHC 21.4/26.0 high 8175741, 2RE,
3RE
4,4-DDD 23.8/33.4 high
4.4'-DDT 255/16.8 low
CrnAdrin AldahuAn A0 A lrvad & 0O hinh
il AJucy iyuc e 1 Y UL Iyl
Methoxychlor ' 15.4/5.9 low

Flags were applied to the compounds in the associated samples in the following manner:

*  When the percent difference (%D) was low in the continuing calibration standards,
detected compounds were flagged “]” and non-detected compounds were flagged “U]”,
as estimated.

e  When the percent difference was high, detected compounds were flagged

ittty o

estimated. Non-detected compounds were not flagged.

Internal Standard Area
All internal standard areas were within QC limits except as noted in

TABLE 5
Intemal Standard Area out of Criteria: Organochlorine Pesticides
Charleston Naval Complex, Zone E, Charfeston, SC

Flags applied to
compounds associated
SDG Sample Internal Standards with IS out

CNC 49 51751887 Bromonitrobenzene = 2480% high Detects-J
S517518B*10 Bromonitrobenzene = 1053% high
S517518B*11 Bromonitrobenzene = 1220% high
$17518B*12 Bromonitrobenzene = 208% high

Second Column Confirmation

The second column confirmation percent difference (%D) for some detected parameters,
exceeded the 40 %D criteria. Those results were flagged "J", as estimated. The laboratory
reported the lower of the two concentrations individual samples and specific

compounds that were flagged are listed in T;

ZE_AG05_AB21_5S5_518_DV_SumMMARY_020401.00C 15
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TABLE 6

Second Column Confirmation out of Criteria; Organochlorine Pesticides
Charleston Naval Complex, Zone E, Charleston, SC

CNCs2

S117574°1

SDG Lab Sample ID Sample ID Parameter

CNC49 S5117518B*1 0055B03201 ALPHA-CHLORDANE
CNC4a9 §117518B*1 005SB03201 DIELDRIN ) ""
CNC49 $1 17;')188'1 0055B03201 ENDOSULFAN I
CNC49  |S117518B"1 0055803201  |GAMMA-CHLORDANE
CNC49  Is117518B*1 0055803201 HEPTACHLOR EPOXIDE E
CNC49 5117518B"11 0055803801 HEPTACHLOR EPOXIDE
CNC49 S1175188* 11 005SB03801 p.p'-DDD
CNC49 S117518B*11 0055B03801 p.p-DDE “ )
CNC49 S5117518B*11 005SB03801 p.p'-DDT N
CNC49 S1175188*2 065;803202”—Ww — ;_')IELI—:J RIN i
CNC49 51175188*2 0055803202 GAMMA-CHLORDANE
CNC49 S117518B*2 0055803202 p.p’-DDE
CNCd9 5117518873 0055803301 ip,p-DDE
CNC49  |S117518B*4 0055803302 DIELDRN
CNC49 $117518B°4 0053803;0.;”w o 4E‘lDOSULFAN 1l ""“"
CNC49 $1175188*4 0055803302 - p,p'-DDE o
CNCA49 8117518B*5 OOSSBWOH31601 h ALPHA CHLORDANE M?]
CNC49 S11751 B—|_3-"5 ) OOHSQB(MJE(;;)? - DIELDRIN
CNC49 8117518B*5 005SB03601 gp,p'-DDE
CN049 S5117518B*5 0058803601 §p,p'—DDT
gCNCdQ 511751886 0058503602 GAMMA-CHLOHDANE -
CNC49 811751889 0055803701 DIELDRIN -
CNC49 s1175188'0 0058863701 ENDOSULFAN I ”
CNC49 511751889 30058803701 _:GAMMA-CHLORDANE
CNC52 S117574*1 .0055503501 .?p p'-DDT o
CNC52 81 17574*1 B " 035éé635;6;” ‘)DIELDFHN .
CNCS2 h 8117574" 00588035(;; GAMMA- CHLOHDANE o

NC52  S1175741 ;;0058503501 ALPHA-CHLOF{BR&WEMWWWMww

ZE AB05 AB2t 85 518 DV _SumMary_020401.00C
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DATA QUALITY EVALUATION SUMMARY

TABLE &

Second Column Confirmation out of Criteria: Organochlorine Pesticides
Charleston Naval Complex, Zone E, Charleston, SC

sDG Lab Sample ID Sample ID Parameter
CNC52 $117574*2*RE 005SB03502RE p.p-DDT
CNC52 S§117574*2°RE 0055B03502RE  |DIELDRIN
CNC52 S117574*3'RE 005CB03501RE p.p-DDD
CNC52 5117574*3"RE 005CB03501RE p,p-DDT
CNC52 S$117574*3'RE 005CB03501RE GAMMA-CHLORDANE

Semivolatile Organic Compounds (SVOC) Analyses

The QA /QC parameters for the SVOC analyses for all of the samples were within
acceptable control limits, except as noted below.

Blanks

The SVOC target parameters detected in blank samples are listed in ]

TABLE 7
Equipment Blank Contamination: SVOCs

Charleston Naval Complex, Zone E, Charleston, SC

VYV Y IEY Y IFY Y

¥ i ad wd oa

.

WY S B

LE &

«F

L e

SDG LabSample SamplelD Sample Parameter Lab Units Flag Concentrations
D Type Resuit
CNC 49 5117518B*37 17518B37LB MB  Di-n-butyl phthalate 0.3 pug/Kg <3.0 ng/Kg
$117518B*20 17518B20LB MB  Bis(2-ethylhexyl) phthalate 150 pg/Kg <1500 ug/Kg
5117518B*27 005EB004L1 EB  Bis{2-ethylhexyl) phthalate 16 ug/L <528 ug/Kg
$117518B*28 005EBOOSL1 EB  Benzo(b)lucranthene 0.33 pgiL <545 ng/Kg
5117518829 005EBOQGLA EB  Di-n-butyl phthalate 1.1 pgil <363 ng/Kg
5117518829 005EBOO6LA EB  Benzyl Alcohol 1.2 pg/L <198 pg/Kg

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 acti

ons were taken:

¢ If the concentration was above the reporting limit, the numeric result was unchanged,
but it was flagged "U", as undetected.
* If the concentration was below the reporting limit, the numeric result 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 At

B

ZE_AS05_AB21_§5_518_DV_Summary_020401.p0C
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Initial and Continuing Calibration Criteria

All initial calibration criteria and continuing calibration criteria were met, except as listed in

TABLE 8

Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: SYOCs
Charleston Naval Complex, Zone E, Charfeston, SC

%Relative Standard
Deviation (ICAL)
Instrument/Calibration “%Difference (CCALY
Date Analyte R® Associated Samples
MSD5973-ICAL-11/26 Benzoic Acid 0.967 - - _S1 "}5-1-88"27
2,4-Dinitrophencl 0.988
MSD5973-ICAL-11/30 2.6-Dinitrotoluene 15.1% §17518B*13-16, 28, 29,
Di-n-butyl phthalate 15.4% 15RE, 16RE
MSD 5973-CCAL-12/3, 2128  Benzyl Alcohal 23.9 high 517518828, 29
N-nitroso-di-n-propylamine 25.1 high
Benzoic Acid 37.0 high
Pyrene 32,4 high
Butylbenzylphthalate 36.7 high
3,3'-Dichlorobenzidine 40.5 high
Indeno(1,2,3-cd)pyrene 50.8 high
Dibenz(a,h)anthracene 35.3 high
Benzo(g,h,i)perylene 37.7 high
MSD 5973-CCAL-12/4, 0920 Benzyl Alcohol 21.1 high $17518B*14, 17-19,
2,4-Dimethylphenol 21.6 high 16RE
Benzoic Acid 29.3 high
2,4-Dinitrophencl 23,9 high
MSD 5973-CCAL-12/5, 1022  Bis(2-chloroethyl)ether 21.2 high $517518B*15RE
Bis(2-chloroisopropyljether 29.8 high
Benzoic Acid 29.3 high
2-Nitroaniline 26.6 high
4-Nitrophenol 45.6 high
Diethylphthalate 21.1 high
Di-n-buty! phthatlate 24.3 high
MSD 5973-CCAL-12/7, 1330  Bis(2-chloroethyl)elher 20.1 high 517518B*13

ZE_AG05_A621_55_518_DV_Summany_020401.00G 18
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DATA QUALITY EVALUATION SUMMARY

TABLE 8

Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria; SYOCs
Charleston Naval Complex, Zone E, Charleston, SC

%Relative Standard
Deviation (ICALY
instrument/Calibration %Difference (CCAL)Y
Date Analyte R? Associated Samples
Benzyl Alcohol 86.4 low
Bis(2-chloroisopropyl)ether 30.2 high
N-nitroso-di-n-propylamine 24.5 high
Nitrobenzene 26.4 high
4-Chloroanifine 44.7 high
2-Nitroaniline 28.5 high
2,4-Nitrophenol 24 4 high
4-Nitrophenol 36,4 high
Indeno(1,2,3-cd)pyrene 21.5 high
Flags were applied to the compounds in the associated samples in the following manner:

»  When the percent Relative Standard Deviation (%RSD} or Correlation Coefficient (R2)
was out in the initial calibration, all associated samples were qualified. Detected
compounds were flagged “J” and non-detected compounds were flagged “U]", as

estimated.

» When the percent difference (%D} was low in the continuing calibration standards,
detected compounds were flagged “]” and non-detected compounds were flagged “UJ”,

as estimated.

¢ When the percent difference was high, detected compounds were flagged “J”, as
estimated. Non-detected compounds were not flagged.
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DATA QUALITY EVALUATION SUMMARY

Internal Standard Area
All internal standard areas were within QC limits except as noted in Table 9below.
TABLE 9

Internal Standard Area out of Griteria: SVOCs
Charleston Naval Complex, Zone E, Charleston, SC

Flags applied to
compounds associated
SDG Sample Internal Standards with IS out
CNC 49 §17518B*15 IS#3-103% high R (use re-analysis)
15#4-119% high
IS#5-134% high
IS5#6-159% high
S17518B*15RE 1S#4-102% high Detects-J
517518B*16 IS#3-103% high R {use re-analysis}
IS#4-122% high
1S#5-139% high
I15#6-139% high
S17518B*16RE 15#4-120% high Detects-J

$17518B*16RE IS#5-122% high

ZE_AB05_AB21_55_S518_DV_SUMMARY_020401.00C 20
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DATAQUALITY EVALUATION SUMMARY

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.

ZE_AG05_AB21_S5_S18_DV_SUMMARY_(R0401.00C 2



DATA QUALITY 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

The Metals target parameters detected in blank samples are listed in A

TABLE 10

Equipment Blank Contamination: Metals
Charieston Naval Complex, Zone E, Charleston, SC

SDG | Lab S_‘.Emple Sample ID |Sample Parameter Lab Units Flag Concentrations
iD Type Resuit
52973 |52973007 018EW001L2 EB BARIUM 14 ug/L < 70 ugh
52973 |52973007 018EW001L2 M;EB CHROPJIMI‘UM, TOTAL 0.602 ug/L <3.01 ué/LA o
cCB ccB BARIUM 0.278 ug/lL <1.39 ugl
ccB ccB CADMIUM 0.644 ug/L <3.22 ugllL
cce ) CCB SILVER 0.752 ug/L. <3.76 ug/L
CNC48 {CCB CCB BARIUM 2.03 ug/L <10.15 ug/L
ccs o CCB | CHROMIUM, TOTAL 1.73 ug/L < 865ug/L
ccs cCB SEL ENIUM R P ugiL <227 ug/L
CNC49 15117518B*27 {005EB0OO4L1 EB LEAD 0.0029 mg/l < 1.45 mg/Kg
CNC49 S11751éB*28 OOSEBOOSIM_T EE; ‘‘‘‘‘ “ " LE;D i e “0.0062 mg/l <3.1 mg/Kg h
CNC49 15117518828 |0Q5EBQOSL1 g Eé ; wN1CKEL 0.019 mg/l <95 mg/Kg; 1
CNC 52 |cCB [ ccB | BARIUM 203 ug/L <10.15 uglL
ccs | COB . CHROMIUM,TOTAL. 173 | ugl cagsugl
cca | ccB | SELENWUM | 454 ugl <zzTwi
CNC69 |5241239'19 412391918 LB LEAD, SPLP 0.0049 mg/l < 0.0245 mg/L E
CCB o 4“ ccB LEAD 4.47 ug < 12!15 r;19«’Kg_m;

If a target parameter was reported in a field sample, and the concentration was below the
level determined to be due to blank contamination (5 times the concentration in the

associated QC blank samples), it was flagged as "U”, not detected.

The results qualified due to blank contamination are listed in Alttac

ZE_A605_A621_55_518_DV_SummaRY_020401.D0C
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DATA QUALITY EVALUATION SUMMARY

Matrix Spike (MS), Matrix Spike (MSD) Laboratory Control Spike (LCS), and
Laboratory Control Spike Duplicate (LCSD) Recoveries

All Matrix Spike (MS), Matrix Spike (MSD) Laboratory Control Spike (LCS), and Laboratory
Control Spike Duplicate (LCSD) recoveries were within acceptable quality control limits,
except as noted below.

* The recoveries for lead in the MS/MSD sample set in SDG CNC 69, were 147 and 80
percent respectively. Detected compounds in the soil samples were qualified “J” as
estimated.

Rejected Data

All of the rejected data listed in i mentd were associated with re-runs and dilutions
{(you can only have a single valid t per parameter per sample). No other data was
rejected such that there is not a valid result for that parameter in each sample.

Conclusion

A review of the analytical data submitted regarding the investigation of selected sites in
Zone E 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 indicated above, however, it did not affect
data usability for those specific results. The validation review demonstrated that the
analytical systems were generally in control and the data results can be used in the decision
making process.
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Attachment 1

- Changed Qualifiers and Results

Zone A - AQC 605, AQOC 621, SWMU 5, and SWMU 18
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Attachment 1 - Changed Qualifiers and Results
Zone A - AOC 805, AQC 621, SWMU &, and SWMU 18
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Attachment 1 - Changed Qualifiers and Results
Zone A - ADC 605, AOC 621, SWMU 5, and SWMU 18
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Attachment 1 - Changed Qualifiers and Results
Zone A - AOC 605, ADC 621, SWMU &, and SWMU 18
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Attachment 1 - Changed Qualifiers and Results
Zone A - ADC 805, AOC 621, SWMU 5, and SWMU 18
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(CNC49 8117518815~ '0058B04001 ~ SO SVOA | 'N'7'[" " ' 'swep70 . NONE 'BENZVL BUTYL PHTHALATE v
-CNC49 S117518B°16 0058804002 : SO | ~SVOA N SwB270 | NONE BENZYL BUTYL PHTHALATE oy
CNC49 |5117518E ‘0055B04001T | SO - TsVoa N T i 8We270  NONE Y )
0058804002 SO | SVOA N ¢ SW8270  NONE b.s(z CHLOROETHOXY) METHANE ~ © 380 @ U
5SB0400T SO SVOA N SWB270 ~ NONE bis(2-CHLOROETHYL) ETHER : o
CNC49 S117518B716 4002 0 8O SVOA N SWB270 NONE bis(2-CHLORGETHYL) ETHER U
'CNCa9 §117518B'15 ~0058B04001 | SO SVOA N "SWB270 © NONE u ug/kg ‘RE
(CNC49 'S117518B°16 005SB04002 | SO = SVOA N SW8270  NONE u- : ugskg RE
‘CNC49 S117518B°15 |005SB04001 © SO SVOA N ' SW8270  NONE  bis(z- B xqg{kg RE
CNC49 'S1175188°16 0058804002 - SO SVOA N . SW8270  NONE b JB "uglkg RE
'CNC49 $117518B*15 005SB04001 . SO - svoA N ! ‘swe270  NONE CARBAZOLE U
‘CNC49 '5117518B"16 :005SB04002 - SO SVOA N : NONE CARBAZOLE U
CNC49 S1175188'15 005SB04001 S0 svoAa T N __NONE__CHRYSENE J i
'CNC49 §1175188'16  '005SB04002 ° SO~ SVOA N “. MONE ~CHRYSENE N ;
'CNC49 S117518B715 [0055B04001 . 8O  sVOA 7~ NTTT U NONE T DIBENZ(a, hANTHRACENE |
[ONC4g, 51175188 16 .005SB04002 . SO = SVOA N ! 'DIBENZ(a,h)ANTHR '
S0 SVOA N BENZOFURAN ‘
C49 .S117518B*16  0058B04002 . SO SVOA N ENZOFURAN ) N
ENCag |S117518B°15 00588040()1 .80 1 svoa N L U
/CNC49 .5117518B*16  005SBo40c2  © SO~ SVOA N ‘DIETHYL F Lu :
‘6NC4g S117518B*15 0055804001 8O svVoA” TN ' NONE DIMETHYL PHTHALATE ) U :
'CNCd9 $117518B*16 0055804002~ SO "SVOA~ N T SWB270  NONE 'DIMETHYL PHTHALATE ~ ~ M 3
'CNCa9 '§117518B"15 [005SB04001T ~ SO ~ 8VoAa TN UTTTTUTSWe270  NONE DI-n-BUTYL PHTHALATE d :
ICNC49 'S117518B*16 j005SEO4002 ~ SO~ svOA N SWe270 © NONE Di-n-BUTYL PHTHALATE P ;
'CNC49 S117518B*15 0058B04001 ~ SO~ SVOA N . SWB270 . NONE ~DI-n-OCTYLPHTHALATE U
\CNC48 'S1175188*16 005SB04002 80 'svoa N ©5W8270 = NONE 'DI-n-OCTYLPHTHALATE U
CNC49 'S117518B°15 0055804001 S0 SVOA N Swa270  NONE FLUORANTHENE io= :
{CNC49 S117518B*16 ~ 005SB04002 SO SVOA N SW8270 ‘ L= ;
'CNC49 1$117518B*15  /0055B04001 SO - 8VOA N SWB270 FLUORENE ;.J .80 R iugkg RE
CNC49 S117518B°16 0055B04002 . SO ' SVOA = "N “sWwg270 . NONE FLUOFENE U
CNC49 '5117518B°15 0058804001 SO SVOA N Sws270 'HEXACHLOROBENZENE - U
'CNC49 S117518B*16 -0055B04002 | SO . SVOA N '5ws270 'HEXACHLOROBENZENE R
CNC49 S117518B°15 0058B04001 - SO SVOA . N~ 'SWB270 ° NONE EHE)ACHLOROBUTADIENE )
CNC4g 'S117518B°16 0055804002 ~~ 'SO = SVOA N  Sw8270 |, NONE BUT . v
'CNC49 S117518B*15 :005SB04001 . SO - SVOA N SWB270  NONE v
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Attachment 1 - Changed Qualifiers and Results
Zone A - AOC 605, AOC 621, SWMU 5, and SWMU 18

Swea270 380 1
| SW8270  NONE HEXAQ.H!:OHOETHANEM_»
: NONE ‘HEXACHLOHOETHANE .

‘CNC4g S11751SB‘15 0058504001 o
CNC49 811?5188 16 OOSSBO4DO2‘

. INDENO{1 B30 d)PYRE_N
_ISOPHORONE
ISOPHORONE

H

‘ciciciciclcicle.cc

g

'NONE NAPHTHALENE ~
NONE 'NITROBENZENE
OBENZENE T
_“[\IHONE N-NITHOSODI-n-PROPYLAMINE
"NONE _'N-NITROSODI-n-PROPYLAMINE
NONE  N-NiTROSOGIPHENYLAMINE
“NONE  N-NITROSODIPHENYLAMINE

i NONE PENTACHLOAGPHENOL ~ ™ """"3p00 |

NONE :PENTACHLORGPHENOL

GNE " PHENANTHHRENE
NE  PHENANTHRENE

\CNC49 ‘8117518815 0058B04001 . S
'CNC49 5117518816 0055B04002
T

CNC49 8117518816 10055B04002
CNC49 '§117518B715 0055604001

 §WB270
SWB270
_Sws270

‘CNC49 §1175188*16  .0055B04002
'CNC49 8117518815 0055804001
QNC_;49 ;5117518B*16 300?8804002
‘CNCB0 [S117518C*5 0055802202
'CNC50 81175187 foossaozaoz L 80 .  MET/
[CNCB0 /ST17518C° 19 0058802802 | 's0 | "MET
CNC50 18117618C" 16 0058602801 &

/CNC50 "§117518C°17 0055802802

chsa 8117574°5°RE 005CBO3E01RE’ SO PEST T FD T RE

'm: NONE hpp DlDD_....._ R T T U Y
NONE pp -DDT

CNCSZ 8117574° 'é”ﬁii
‘CNCB2 'S117574°3°R
CNC52 S117574"1

~.1.0.0029 |
{ 0.0025 ;

10 T SW1312 “CHROMIUM, SPLP :
TSW1312 ICHROMIOM, SPLP 70,0035 |
! " SW1312 ‘BARIUM, SPLP ‘
‘CNCs2 §117574°5 8w13iz BARIUM,SPLP
CNCSZ 5117574-5 SW1312 LEAD SF‘LP

ONCS2 §117574'3 '005CBO3S03 | SO ' METAL_ | FD Sweg10 | NONE NICKEL
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'$117574°3

CB03501

" S117574°3

055803502 'S¢

Attachment 1

Zone A - AOC B05, AOC 621, SWMLU 5, and SWMU 18

52 ' 8117574°3

52 81175742

'S117574*3

 '5117574°2

5117574*2
1$117574°3

' S117574'3

 $117574°3
'§117574%2

2 S117574'2
'S117574*3

3117574 2

B03501

. [0088H03502
“005CB03501

‘005SB03s2

.005CB03501
.0055B03502
1005CB03501
‘0055803502
,005CB03501

0055B03502

]
:0055B03502
'005CB03501

S0

80
50

SO B R e
SO

s0

. So rpe e ans snam
S0

“swaos1

- Changed Qualifiors and Results

 NONE |
NONE |

“swaosi

swaoa1

7 swaoai
| SW8081

. SwBos) |

’ALF’HA BHC

CATPRABHC
‘ALPHA-CHLORDANE

_NONE

ALPHA-CHLORDANE

NONE
" NONE
NONE
NONE

NONE ™™
NONE

NONE

) BET A BHC
‘BETA BHC
Chlordane

DELTA BHC
‘DELTABHC
DIELDRIN_
DIELDAIN

Chiordane

T:7 T DD :nfni::%:rmf:n;::i:::.

TENDOSULFAN 1~

ENOOSULEANT =

ENDOSULFANIL "~ "

NIDOSULFAN SULFATE
[ENDOSULFAN SULFATE ™
‘ENBDAIN

> $117574°3
$117574°2
 8117574°3

$117574°2

§117574°2
> "8117574*3
2 '$117574°2
51175743
5117574"2
- 5117574*3
3 '$117574°2

0055803502 7
:0050803501

005SB03502
'005CB03501
0055B0asN2

S117574%3
'$11757a%2

LSN7574°3

0055803502

“glirsTa2
S1175743
> §1175742
US117574°3
$117574°2

005CB035)1

" p0585B03502

0050803501

005CB03501
..0055803502
-005CB08501 ¢
‘0055803502

005CB03501

S0

SO
S0

SO
$0
)
t..,SO.. . .
so

SO
S0

88 PERT
s
Se... PEST
80

"SwWa8081

_SW8081
SWa081

:005SB03802

0050803501
0058803502

S0 1 F
S0

SO

. SWeosT | NONE
. Swaost N
SW8081

. Sweos
SWa081
SWB0B1

" Swaosi
. Swaost

_Swaost

CENDRIN

NE 'ENDAIN KETONE
NONE
NONE '€
NONE
NONE
.. NONE
NONE
NONE
NONE

HEPTACHLOR

4.‘NQN.E :

'ENDAIN ALDEHYDE

ENDRIN ATRERBE == g

ENDRINKETONE

‘HEPTACHLOR EPOXIDE

| swsosl .

NOKE 'TC
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L

Wd WF RS W W kP o W RS wd AF S

CNCS2 S117574°3°R
CNC52 "S117674°1

0055803501

{CNCB2 §117574"; 2‘ FlE 0058803502 HE.

Attachment 1

WF s hr wd & WP B WU ad wF i WS RS L R s g

aF RE A W W oas S A8 e

- Changed Qualifiers and Results

Zone A - AQC 805, AQC 621, SWMU 5, and SWMU 18

-ALDRIN

... SWE0BT " NONE ALDAIN
;" "swgoai ALDRIN U
Sws081 ALPHA BHC

Sweoa1 | NONE

ALPHA BHC

YALPHA BHC

BETABHC

_BETA BHC

BETABHC

ciccciciclcicccic

"*0058803501 . ‘Sweos1 C\Chiordane T

4°2°RE |0055B03B0ZRE | ¢ | Swaoei . Chiordane”
‘CNC52 $117574°3°RE |005CBO3SGTHE | i 1 iC
‘CNC52 ‘81175741 '005SB03s01 " 8O ' 8WB081 . NONE z
'CNC52 '§117574"2°RE |005SB03502RE | 80 Sweog1 |, 'NONE
(ONC52 'S117574°3"RE |005CBO3501RE ‘§We081  NONE ENDOSULFANT
CNCs2 '8117574°1° 10058B08501 80 SWE081 . NONE ENDGSULFANT ~—
CNG52 i8117574"2°RE 0055BO3502RE | ¢ PE _RE | 'SWeDB1 ' NONE ‘ENDOSULFANT
CNCs2 ‘5117574°3*RE |005CBO3501RE | ' § T swa0g1 " NONE ENDOSULFAN i
(CNCs2 51175741 0055808501 I sws081 ~ NONE ENDOSULFANTI N
.CNC52 'S117574"2°RE ,0055B03502RE ; SW8081 . NONE ENDOSULFAN I i
‘CNC82 '$117574*3°RE 1005CB0: : " NONE _|ENDOSULFAN SULFATE
'CNC52 '5117574*1 _ "0055B03501 | "NONE _{ENDOSULFAN SULFATE K
‘CNC52 "8117574"2"RE ;00 . "NONE__'ENDOSULFAN SULFATE |
(ONC52 [8117574°3°RE |005CB03501R NONE 'ENDRIN R
(CNCB2'S1175741 10055803501 ....NONE  [ENDRIN f
{CNC52 -§117574°2°RE 005803502 =NDRI} ;
grgpwsz -5117574°3*RE | 8081 NONE ENDRIN ALDEHYDE
'CNCs2 ‘81175741 'SWa081 ° NONE_ENDRIN ALDEHYDE i
'CNC52 'S117574*2'RE_005SB03502RE , S Sws081 | NONE ENDRIN ALDERYDE
‘CNC52 '$117574*3'RE -005CBO3S01RE | SW8081 . NONE ~ENDRIN KETONE
[CNC52 " 8117574'1 0055803501 . 8O . NONE ENDAIN KETONE |
'CNC52 '$117574"2*RE ,0055B03502RE . SC "7'NONE™ ENDRIN KETONE
CNCS2 '§117574°3"RE |005CB03501RE | S ~ NONE 'GAMMA BHC (LINDANE) -
CNC52 §117574*1 10055803501 ! 'NONE ~'GAMMA BHC (LINDANE) :

*AE 0055803502 “"NONE_'GAMMA BHC (LINDANE)

OOSSBOGSOZRE
10055B03501

S117574°2°RE
‘CNC52 |S117574°2°RE !
‘CNC52 '§117574'1
|ENC52 81175742 RE

{005SE03502RE | SC

©  Swaost

NONE
NONE

HEPTACHLOH

'HEPTACHLOR

{CNCEE2 _S117574*3"RE
CNCSZ 5117574‘ .
CNCSZ 5117574 2" RE

00SCB03501R
00558035071

0055B03502RE |

‘CNIC52 $117574°3°RE 005CBO350TRE
CN052 5117574"1 0058803501
'CNCB2 '$117574"2"RE 1005SBO3502RE |

SWaos1

NONE

{HEPTACHLOR EPOXIDE

80 PEST

NONE

HEPTACHLOREPOXIDE "™ ™1 14 7 |
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‘CNCB&g
{CNCB9
‘CNCeg

‘824123913

0 $241238°5 00t
.5241239°6
52412397

9.5241239%12
59 7624123973

'5241239*1
'§241239"14

81175741

> 5117574*2*RE
8117574°2°RE
5117574*1

$117574*3*RE

'§117574*3*RE
‘52412392
‘52412393
$241239"1

$241239%4

8241239'9

52412393

524123971
5241239°2
524123974

§241239°5

) §241239'6

52412397
5241239°8
82412399
524123910

5241239771

5241239%12

524123913

'S117574"2°RE 58
S117574°3°RE -

0055BO3501
005$B03502RE

0055B03502RE ¢

0055803501

|005CB03501RE
;005CB03501RE :

'0055505202

" '005CB05202
0055B05201
 0055B05202

;0058805402
'005SB05502

.005SBOSO01 - SO
y—.EOOSCBOSZIjz‘m.M.E Ve oo
6058805201

0058805701

0055805202

0055805301
0055805302
0055805401

R

0055805501
0058805502

0055805601~ 8

0055805602
‘0055B05901
0055805902

Attachment 1 - Changed Qualifiers and Results
Zone A - AQC 605, AOC 621, SWMU 5, and SWMU 18

SWE081

sweog1
SWe081

" FD - SWB081

WE010B

| SW&010B

SWéo108

SW8081  NONE

WSWBOBTW et

. 5We010B
| SW6010B ~ SW13T:
" SWe010B  SW131.

: SweoioB |
i SW6010B

. Sweofos |
. SWenios

| SW60108
" SWeo1oB

| sweo10B B
. SW6010B

SW601OB | ‘,‘,

N
N

N

N

N

N { :
N L swaotos
N

N wen e
R SWeoToB
N

N

i sweoioe

i
i

icccomne C

E ALPHACHLORDANE | . ..
p,p-DDD
‘ALPHA- CHLORDANE -
NICKEL
LEAD, SPLP
LEAD, SPLP
12 LEAD, SPLP
" LEAD, SPLP
EAD, SPLP
2 LEAD, SPLP
LEAD, sPLP

mMWoCu o C

(] _LEAD, SPLP
 Swiaia LEAB BT
© 8W1312 'LEAD, SPLP
" 8Wi3i2 'LEAD,SPLP -
NONE "NICKEL
NONE™ NICKEL
f SW1312 NICKEL, SPLP ~ ~
LEAD
"LEAD
“LEAD
LEAD
LEAD
" LEAD’
_LEAD
LEA\ P S PRI
LEAD
. LEplD.. .‘ LI IPIPES ‘e
“leap T T

NONE "LEAD . ..
NONE LEAD
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- CH2M HILL Chain of Custody/ Laboratory Analysis Form COCGC Tracking #: ZA005-110901-01 page 10f7
Laboratory: GEL, Charleston, SC 3 s | 8| & wofw .
Project Name: Site Name: g g g g a |9 E 8 Lab Batch/SDG:
Charleston Navy Cbmplex Zone A, SWMU 5 - - ] = =
ProjectNumber: {58814 PM.04 TAT: 21 day TAT 1 K I I 2% Sg a | & _
Project Manager: Tom Beisel/ATL Level: Level 3 = o G
Address: GNV: 3011 SW Williston Rd., Gainesville, FL 32605 4 g\ e 5 - 5
CHS: 2470 Mall Dr. Suite B, N. Charleston, SC_29406 2|8 g |, AEAR: 5|21, =|
Send Report To: seebackofCOC - |EPD:[  CNC format 32|85 5|22 |2 85 3
' Depth Date & Tima e :-; % :—-.:g 8 o =< Y %é 8
Sample ID Sample Description Begin| End Collected Matrix : MBI g 5189 & Comments
005SB00401 E005SB004 0 | 1 |§-i3-0/0740 | SO |] | X
005SB00402 E005SB004 3| 5 [Jf3-0/09¢5 [ so |t ]| x
005CB00402 E0055SB004 3| 5 -39/ 0796 SO | f ] x
005SB00501 E005SB00S 0| 1 [)y=/300/0955 |so |l ]| x
0055B00502 EQ05SB00S 3| 5 /-130l/ 1000 so|!] x
005SB00601 EQ05SB006 0 | 1 [{I-F5e/ 101D SO |/ | x
005SB00602 E005SB006 3| 5 )30/ 1015 so|/] x
0055B00701 E005SB007 0| 1 #3o/ 025 | SO |{ | X
0055SB00702 EQ05SB0O7 3| 5 3oy 1030 SO |1 ] x
005SB00801 E005SB008 01 1 yr3-d/ 430 |SO| /] X
005SB00802 E0055B008 3|5 130 /435 [ SO/ x
005SB00901 E005SB009 0| L |30/ /445 | SO | /| X
005SB00902 E005SB009 3| 5 /130 71450 | SO |/ ] x
005SB01001 E005SB010 0 | 1 W~13-01/ 1520 | SO |} | x
005SB01001IMS E005SSBO010 0| 1 /47 {521 [ sO| ]| x MS
005SB01001SD E005SB010 0| 1 W34/ 1522 | SO |/ | x MSD
00558B01002 EO05SB010 315 We/ 1629 | SO |/ | X
0055801101 E005SBO11 0| 1 W-/361/ 1625 | SO| /]| X
"005CB01101 E005SB011 0 1 W-13-01/ 1426 | SO | /] X
005SB0O1102 EO005SBO! 1 3 | 5 =130/ j(, 30 | SO /] X
Sampled By ‘?ﬂﬁg (mmpo DateTime | [~ -0 | Relnqulzhed by: ' Date/Time
Additional Samplers: (Y& B 1o / o )
Received ByLabJML«..Q/ ! Datertime  {{/{ ,?/él g, 00 Refinquished by Date/Time
Recelved By. / / Date/Time e° Shipped Via: UPS FedEx Hand Other Tracking#:
Remarka: Llsts on last page of COC. -  Temperature:

N2 Receipt Exceptions: ' | & {/ 75/ 'g




CH2M HILL Chain of Custody/ Laboratory Analysis Form

COC Tracking #:

ZA005-110901-01

page 2ot 7

Laboratory: GEL, Charlaston, SC 8 8| & % W | - 5
Project Name: Slte Name: 3 8 | .8 212 |g -E é Lab Batch/SDG:
Charleston Navy Complex Zone A, SWMU 5 3 2|3 g daldal o | 2
~Prolect Number: 158814.PM.04 TAT: 21 day TAT - I I —
Project Manager: Tom Beisel/ATL evel: Level 3 & ) T}
Address: Gny: 3011 SW Williston Rd., Gainesville, FL 32605 a|l@ |2 5 - 5
CHS: 2470 Mall Dr. Suite B, N. Charleston, SC 29406 2lz § s S| 2 NP =l =
Send FIBPO!‘!TO:. sea back of COC |EDD: CNC format Lg“ % 7 §3 ‘-E— 1 % % i -“_55 %
l Dapth Date & TIme ._"_' g % §§ 8 1 5 é 'g %g 8
-Sample ID Sample Description Begin| End Collected mar | w | S 121885 |G| 2| 3|128 & Comments
005SB01201 E0055B012 0 | 1 |Wecw 142< | SO || X
005SB01202 E005SB012 35 [\ewge, (M35 | SO ] X
005SB01301 E005SB013 0] 1 |l s | SO [ x
005SB01302 E0055B013 3] 5 s Hzo [ SO | [ | X _
005SB01401 E005SB014 0| 1 [j/-i50i//450] SO | | x
005SB01402 E005SB014 3|5 [/[-56/ Jsa0 | SO || | x
005SB01501 E005SB015 0 | 1 Npes! 1Mot | SO 1] X
0055B01502 E005SB015 3|5 st o | SO | J| X
0055B01601 E005SBO016 C | 1 |pficws (347 SO |/ | X
005SB01602 E005SB016 3|5 (150t ¢35 SO [/ | X
005SB01701 E005SB017 0 1 gt LI2¢ | SO/ | X
0055B01702 E005SBO017 3| S Hepspm—iiT | SO X $B17 NG Sanpt
005SB01801 E005SB018 o [ 1 [JF-p4-0,/ ]450] so [ [ x e obsredna).
005SB01802 E005SB018 3| 5 -0/ 455180 |1 | x
005SB01901 E005SB019 0 [ 1 |/)-14-0/ 1505 SO | 1] x
005SB01902 E005SB019 305 Jr-of JSI01 80| [ %
005CB01902 E005SB019 3|5 yl-i4-01 /1so| /] x
005SB02001 00558020 - 0] 1 a= SO X FPre Not SApIE
005SB02002 E0055B020 3 [ s 50 X P8 _20.
00355B02101 / E005SB021 0 | 1 [/i-4~01 /0850] SO | | | X [ X
Sampled By Date/TIme Aetinqulshed by. Date/Time
Addmonar Samplers: . ‘
Receivad By Lab: J&MW Date/Time /{//%{ 8.70 0 Relinquished by. Date/Time
Received By: T Shipped Via: UPS FedEx Hand Other Tracking#:

Date/Time

Remarks: Lists on last page of COC.

Temperature;

%gn\iptf Fxgeptipns:

— - — e et e e e ey — e— i ——— —

S lpasls

Z'Q
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CH2M HILL Chaln of Custody/ Laboratory Analysls Form COC Tracking #: ZA005-110901-01 page 3of 7

Laboratory: GEL, Charleston, SC 5 58| 2|y (¥ |,
Project Name: Site Name: 8 8 g g g é g Lab Batch/SDG:
Charleston Navy Complex Zone A, SWMU 5 g 3 E E 58 58 ___“] ;
Project Number: 158814.PM.04 TAT: 21 day TAT RS N 1R I _
Project Manager: Tom Beisel/ATL Level: Level 3 — G )
Address: GNy: 3011 SW Williston Ad., Galnesville, FL 32605 0| B8 3 - 5
—t 2 =1 2|3 S @ ] s
CHS: 2470 Mall Dr. Suite B, N. Charleston, SC 29406 .E 2 g w T 3 ,_:;, |35 o < =
Send Report To: see back ot COC [EDD:|  ONC format ‘E zZ o8z 2|22 z 3D "mg
: Deuth Date & Time d E % %g Bly|& B §§ 3
Sample ID Sample Description Begin| End Coliscted v | | S |2 1882 |5 28188 & Comments
005CB02101 E005SB021 0 [ 1 -t/ 0p5) S0 |7 x| x
0055B02102 E0055B021 3 s 40/ pA55 | so ]| x| x
0058802201 / E005SB022 0 1 [jFH-el/ p91p SO/ | X | X
005SB02202 E005SB022 3 [ s W-Mo/d%5 [ so]/| x| x
005SB02301 / E005SB023 01 ly-t4e,/ 7335 [ soi/ | x| x
0058B02302 E005SB023 3 (s [-twa/i3%0 SO/ x| x
0055B02401 , E005SB024 0| 1 [jues Joze | SOT7| x| x
0055B02402 ¢ E005SB024 305 ycw  Jasg [ SO )] x [ X
0058B02501 /| E005SB025 0 1 P1ews 1220 | SO [ X | X
005SB02502 4 E005SB025 315 e 4258 | SO 1] X | X
005SB02601 A E005SB026 0 | 1 gt 103 SO| 1] X | X
005SB02602 ] E0055B026 315 i-des 02 | SOT | X[ X
005SB02602MS E0055B026 315 hiyem so20 | SO 1| x| X
0055B02602SD E005SB026 3 15 yager  fe3e | SO | x| x
005SB02701 E005SB027 0| 1 |50/ /30 | SO | 1] x| X
005SB02702 / E005SB027 3|5 [/1sei/]320 [s0 | [| x| x
005SB02801 A E0058B028 0 11 16t 010 so /| x| «x
0055B02802 /) E005SB028 305 Mgt ine 1 SO | x| x
005SB02901 7 E0055B029 0| 1 -0 0755]80 ] (| x| x
0055B02902 7 E0055B029 3 [ 5 y)-14-67000 | SO | [| X [ X
Sampled By Date/Time Relinquished by: Date/Time
Additional Samplers: _
Received By Lab: \_/ MM Date/Tims //// % I 9."0 '=\> Ralingulshed by: Date/Time
Recelved By: /. / Date/Time r Shipped Via: UPS FedEx Hand Other Tracking#:
Remarks: Lists on last page of COC. Temperature:

W Receipt Exceptions: - ‘5’{/ /2 G / 4 ’




CH2M HILL Chaln of Custody/ Laboratory Analysis Form COC Tracking #: ZA005-110901-01 page 4 of 7
Labaratory: GEL, Charleston, SC & & 5|y |u L
Project Name: Site Name: g 8 g g |g g _E Lab Batch/SDG:
Charleston Navy Complex Zone A, SWMU 5 L E o §8 ag gl 2 ;,_"
Project Number: 158814.PM.04 TAT: 21 day TAT - - e |~F[ F] o | w
Project Manager: Tom Beisel/ATL evel: Level 3 = &
Address: oNy. 2011 SW Williston Rd., Gainesville, FL 32605 a|@ |2 _ R
CHS: 2470 Mall Dr. Suite B, N. Charleston, SC 29406 £]3 § "z 21s|%|.-2
Send Report To: see back of COC [EDD:|  CNC format ’g ARAE 32 z £z 2
Depth Dats & Time S § E %g ; = b %g 8
Sample ID Sample Description Begin| End Collected Matrix 2 Slslaa & 8| 38al Comments
005SB03001 E005SB030 0| 1 |0/ 1245 | SO || x| x
005SB03002 E005SB030 315 W-mo/ 1250 SO | x| x
005CB03002 E0055B030 3|5 VFHo 257 | so |l | x| x
005SB03101 E005SB031 0] 1 SO X | x P> woT
0055B03102 E005SB031 3]s SO X | X Sasaghe
005SB03201 E005SB032 0 | 1 |fl-14-01/ j355 | sO |z | x| x| x '
005SB03202 E005SB032 305 [H-0l/ 1400 | SO |z | x | x| x
005SB03301 E0055B033 o L i-t4-0l/ )y [ so 2] x | x| x
0055B03302 E005SB033 30 5 [/1-4-0 /415 | SO |z ] x| x| X
005SB03401 E0055B034 0 [ 1 [)oyeqi 1805 | SO X | X [/D B,[
005SB03402 E0055B034 35 Meys-a 5o | SO X | X [/X> ;,,_.u_
0055B03501 E0058B035 0 1 SO X i X | X M P wet |
005CB03501 E005SB035 0] 1 S0 [ x [ x[x 7z !Lm-_em
005SB03502 E005SB035 35 SO x | x | x R [
005SB03601 E005SB036 0 | 1 [}/-15¢/ 1520] SO X | x| x
005SB03602 E005SB036 3| 5 ly-/8-01/ |§25| SO X | X | X
005SB03701 E005SB037 0| 1 [#3-0/ /140 | SO ] X
005SB03702 E005SB037 3| 5 lit-13-0/ /45 | 50|} X
005SB03801 E005SB038 0| 1 /ey 0990 SO |/ , X
005SB03802 E005SB038 3 | 5 [j/9-0/ 0§45 | SO |/ | X
Sampled By Date/Tims Relinquished by
Additional Samplers:
Received By Lab: JA’W Date/Time /// ?’/ 2y Relinquished by:
Received By: 4 Date/Time Shipped Via: UPS FedEx Hand Other Tracking#:

Remarks; Lists onfist page of COC.

Receipt Exceptions:

Temperature:

L 75s &L
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CH2M HILL Chain of Custody/ Laboratory Analysis Form COC Tracking #: ZA005-110901-01 page 5 of¥
Laboratory: GEL., Charleston, SC 5 s | 8| & |y |w
Project Name:  [Stte Name: g E "E?' g S |d é g Lab Batch/SDG:
Charleston Navy Complex Zone A, SWMU 5 23] 2|3, gg| 3| 3
Project Number: . 158814.PM.04 TAT: 21 day TAT M B R e 1 I _
Project Manager: Tom Baisel/ATL Level: Level 3 - ) 5
Address: Gny: 3011 SW Williston Rd., Gainesville, FL_32605 o| @ S 8 _ S
GHS: 2470 Mall Dr. Suite B, N. Charleston, SC_20406 Elg |8,z E 8|5 2|2 2
Send Report To: . see back of COC [EDD:[  CNC format *g zlelsg 22|22 gg <
Depth Date & Time : :; E ‘% § 8 5 é ) : '% g 8
Sample (D Sample Description Beagin| End Collacted Matrix 4: g é, 20 5| &8 g 20 5 Comments |
005SB03901 E005SB039 0| 1 (i13-0/1p050 | SO |] X
0055B03902 E005SB039 3|5 W-13-0./ 1055 | SO || X
0055B04001 E0055SB040 0 1 3o/ jy5 | SO |1 X
005SB04002 E005SB040 315 W30y yy20 | SO || X
005CB04002 E005SB040 3 5 y-/3-6// 7125 | SO X
005SB04101 E0055B041 o | 1 |y-M o/ ppro| SO [/ X
005SB04102 E005SB041 315 y/-74-04/0635] S0 |1 X
005SB04201 E0055B042 0] L W-13-0f/ /155 | SO |] X
0058B04202 EQ055B042 31 5 |)-13-01/1200 | SO || X
005SB04301 E005SB043 0! 1 |if-)3-0// 1535 | SO | X
005SB04302 E0055B043 35 (1130 1S90 | SO | X
005SB04401 E005SB044 0 1 |j)-13-00/1400 | SO ] X
0055B04402 E005SB044 3 [ 5 1301/ 1605 SO |1 X
005SB04501 E005SB045 0| 1 //-130l/ )pl5 | SO |/ X
005SB04502 E005SB045 35 /13017 1620 ] S0 | X
005SB04601 E0055B046 0| 1 40/ 1305 | SO |} X
0055B04602 E0055B046 315 N-)‘l—ﬁf/ 13:0 | SO ] X
005SB04701 EQ05SB047 0] 1 ' SO X 2[PD ¥ Sppmg
0055B04702 E0055B047 3|5 SO X 5
Sampled By Date/Time Relinquished by: Date/Time
Additiona! Samplers: . -
Recalved By Lab\_‘-%MM felinguished by: Dale/Time

Received By:

sy

Date/Time r',; //?/p/ 9'00

Date/TIme

Remarks: Llsts on last page of COC.

Shipped Via: UPS FedEx Hand Other Tracking#:

Temperature:

Receipt Exceptions:

SI/D2518




Received By

Date/Time

Remarks: Lists on last page of COC.

Shipped Via: UPS FedEx Hand Other Tracking#;

CH2M HILL Chaln of Custody/ Laboratory Analysis Form COC Tracking #: ZA005-110901-01 page 6of 7
Laboratory: GEL, Charleston, SC 5 s |l ul B lw |w
Praject Name: Site Name: E E ;f g é é E g Lab Batch/SDG:
Charleston Navy Complex Zone A, SWMU 5 E g ;E ?‘E_’ g{ 8 g{ 8 ; ;
Project Number: 158814.PM.04 TAT: 21 day TAT < e el s li22 %] o] o
Project Manager: Tom Beisel/ATL Level: Level 3 = G o
Address: Gny: 3011 SW Williston Rd., Gainesville, FL_32605 1 EREE £ _ S
, CHS: 2470 Mall Dr. Suite B, N. Charleston, SC 29406 B § . 2|2 s 21, 2 2
Send Report To: see back of COC [EDD:] ONC format £l 2255|282 2852
Depth Date & Time 2l % '§ § Slo| & T % § g
Sample ID Sample Description Bagin| End Cotlacted Matrix g AERYE & g S[8a 3 Comments
005SB04801 E005SB048 o | 1 [//-16-0/ o5 | s0 [} | X
005SB04802 E005SB048 3l s jut~ot/mipl o | 11X
005SB04901 E0055B049 0| 1 [0t/ 0935 SO |/ | X
005SB04902 E005SB049 3 | 5 [il-b-ol/ 0g45 150 |/ | X
005EBO04L1 EO0SEB004 W-13-0)/lefo_| SQ \F XIX T EB
005EBOOSLI E00SEB005 - =110t /50 | sa |3 I N |ee
005SEBQO6L1 E005EB006 ~15-0/ 445 | sQ |3 EB
605GP001___ E605GP001 N | WG X 4 e war
605GP002___ E605GP002 N\ WG X A | <A
018GWO001L1 E013GW00! 4 WG X { -
018HWOO0IL1 E018GW001 X WG X 4
018GWO02L1 E018GW002 / \ WG X
605GW002L1 E605GW002 / N\ | WG X
018EWO001L1 E018EW00! / "l waq X 1 |es
e09560510/( EDD55895] H-le-o/ 1% 350 |/
|_Op5 sposeel | EQOSSBO50 I-t6-0l/ 0955 |20 | I | X
6053805002, £00558050 10l 1806 |50 | L X
00556051020  £COSSBOS | d=t6-0l/ 1026150 | (1 A
Sampled By Date/TIme Relinguished by Date/Time
Additional Samplers: . -
Received By Lab:, __’? éy«%‘»/ Date/Time /,r! //Z'/Q / ‘?'- o0 Relinquished by. Date/Time
/

Temnperature:;

0O Receipt Exceptions: _

517578
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— CH2M HILL Chain of Custody/ Laboratory Analysis Form COC Tracking #: ZA005-110901-02 page 1 of 2
Laboratory: GEL, Charleston, SC . . o |8 w |
Project Name: Site Name: é‘ g g g é é g g Lab Batch/SDG:
Charleston Navy Complex Zone A, SWMU 5 3 3 |3 |8 [Bel@al® | 8
Project Number: 158814.PM.04 TAT: 21 day TAT : O I I - k-3 e I —
Project Manager: Tom Beisel/ATL evel: Level 3 _ — _
Address: GNv: 3011 SW Williston Rd., Gainesville, FL. 32605 p |8 g,_’ § _ é
CHS: 2470 Mall Dr. Suite B, N. Charleston, SC 29406 ‘g é 3 _ ; @ ‘E? % _ ;
Send Report To: see back of COC |EDD:] GNC format 21z z 18 sle § 2|z 832
Depth Date & Tlme § ; E g s § 5 § -‘: g 8 §
Sample ID Sample Description Begln| End Collactad Matrix : L.‘} ; §5 3, .-,n,‘, 8 § é_”a a Comments
0055B04701 E0055SB047 0| 1 //-/7~oj/ 6930| SO |} |=¢T 2y
0055B04702 E005SB047 3| 5 |]/-196/ 01 26| SO J Ay
- 005SB03501 E005SB035 o | 1 |y-190i/0965 | so |z X | X
005SB03502 E005SB035 3|5 ya0i/0% | Sso|Z2| x[X ¥
005¢B03 591 Eoo558035 | 0] 1 |19/ 0906 (50 |2 | x [ X | ¥
Jub
| Looydlete
ACRA
Sote.

Sampled By C A {'1(5 f S/o’ rlog ¥ Date/Time // ‘/ Q‘O/ Relinquished by: QWEIWHM / / -wr{/; //w)

Additional Samplers: ﬁ/‘, Cem ;’/’} &t 4»/

Recaived By Lal\ﬂ/ M '\Zg / // Date/Time 53 /é ; A J @9?7 Ralinquished by: Date/Time

Receipt'Ex eptlons.




CH2M HILL Chain of Custody/ Laboratory Analysis Form

COC Tracking #: ZA005-120401-01

P9I/

page 1 of 2

Laboratory: (GEL, Charleston, SC ‘5
Project Name: Site Name: £ Lab Batch/SDG:
Charleston Navy Complex Zone A, SWMU § f§ §
Project Number: 158814.PM.04 TAT: 7 dey TAT . £
Project Manager: Tom Beisel/ATL Level: Level 3
[ Address: 5ny: 3011 SW Williston Rd., Gainesville, FL 32805 ?
\ CHS: 2470 Mall Dr. Suite B, N. Charleston, SC_ 20406 2|3
Send Report To: see back of COC [EDB:] " CNC format 2| 2
Dapth Date & Time § §
Sample ID Sample Description Begln | End Collected Matrix aot g Comments
018GWO001L2 E018GW001 12-5-2001 /4305 |WG | [ ]| x
018GW002L2 E018GW002 12-5-2001 /1340 |WG | | | X
018HWO002L2 E018GW002 12-5-2001 /1340 |WG | | | X
605GWO004L2 E605GW004 12-5-2001 /1415 |WG | t | X
605GWO0SL2 E605GW005 12-5-2001/1025 | WG| | x
605GWO006L2 E605GW006 12-5-2001/1150 WG|\ | X
018EW001L2 EOI8EW001 12-5-2001 /1430 [ WQ | (| X
AN . ,
Sampled By: Darryl Gates Data/Time: 12-5-2001 / As noted Relinquished bé:ﬁ %‘ g Z Data/Time - !/ ]/_égo
Addltlonat Samplers: , ~
Received By Leb: _d g [T ,,Zﬂ._/ DateTime | ?-[}5: ot {0 Refinquished by: Dete/Time
Recaived By: Date/Time Shipped Via: UPS FedEx Hand Other Tracking#:
Ramarks: Temperature:

Reraipt FExg=nticns:

— C— — — ——
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CH2M HILL Chain of Custody/ Laboratory Analysis Form COC Tracking #: ZA005-021902-01 page1of2
Laboratory: STL 5 s u
Project Name: Site Name: 8 8 2 Lab Batch/SDG:
Charleston Navy Complex Zone E, SWMU 5 3 3 @ o
Profect Number: 158814.PM.04 TAT: standard M SRS - _
Project Manager: Tom Beisel/ATL Level: Level 3" . : = ;‘: o
Address: GNv: 3011 SW Williston Rd., Gainesville, FL_32605 e 8 = gl 3|,
CHS: 2470 Mall Dr. Suite B, N. Charleston, SC_29406 (88| |=B|E 35 s
Send Report To: sea back of COC |EBD:[  CNC format 3|2 (8823 Z2
Depth Dato & Time ?_’ |2 |52 X olo 8
‘ . o| 3| | B |la=|E = o =
Sample ID Sample Description Begin| End | Collected  nzg | Marix | & | O | Z | 0 |00 Lo L3 L) Comments
005SB05201 ~ E0055B052 0| 1 72102/ 4rbn SO Z | x| x| x| x| X
005SB05202 ¢ E005SB052 35 22,077 icng | SO 2 x| x [ x| x| x
005CB05202 E005SB052 35 .zl jouh | SO 2 x| x x| x| x
0058B05301 < E005SBOS3 0 1 Z-Z/-o;/ HZ0 | SO 2| x XX
005SB05302 —T E005SB053 3| 5 2oz J125 | S0 2| x T x 1 x
005SB05401 ~7 E0055B054 0| 1 Z-zpz” 35 | S0 [ 2] x X | X
005SB05402 4 E005SB054 3| 5 g2oomem” y46] 80 2| X X | X
005SB05501 1 E005SB055 0 t Doprnz” #50] 50 2| x X | X
005SB05502 - E005SB055 3| S |z-202/ 15| 50| 2] x X | x -
005SB05601 ] E005SB0S6 0 | 1 P-2/-p3/ 1265| SO [ Z]| X x | x KCAA
005SB05602 ~| ____B005SB0S6 35S 22108/ (05]80 2] x X | X e
005SB05701 E005SB057 0| 1 [2z2)-02/ 125 SO |2 X | x X TV
005SB05702 ~ E005SB057 3|5 220z 138 SO |17 x| x X
0055B05801 ] E0055B058 0 1 2-21-02/ ]220 SO | = X | X X,
005SB05802 ~T E005SB058 3| 5 |Z-2-02” 1235 S0 |2 X | x X
005SB05901 ~ E005SB059 0| 1 |2-2/-02” /23350 | 2] x x | x
0058B05902 .~ E005SB05Y 3 5 |2-2/-027 1240 SO | Z| x X! X
00SEB052M1 -] E00SEB052 2-2/-02/ |243] SQ | ] Bl X -

" Sampled By ﬂi‘,‘aa éfﬁw ‘4)‘{ ‘DatefT ime 2 = Z f"'O < Relinquished by: GZT Mé/ Date/Time ZZ / 'OZ//W
Additional Samplers: &Ar}} ﬂur\a{/ /4,,&% 06077 jolal - -
Received By Lab: ’:‘\&)\MM Date/Time ZIZLL.L b§'~N Relinquished by: Date/Time
Recsived By: Date/Time Shipped Via: UPS .@Hand Other Tracking#:

an'@rks: Tam;?ratu:e:: :i . E 4’z_‘:;..
V .
Raraint Fyrantinna: <% 1239
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e CH2MHILL

Client: Navy
Project: CNC

Location: North Charleston, SC
Project Number: 158814

Well Number: E605GW005

Neillar CAabhirhin
wiil Ui via

% .

Drilting Method: 8.25" diameter Hollo

uIn

Sheet: 1 of 1

=
t @
o
3 ¢
p-2
[t
f=]
@

Sampling Method: Cuttings

Logged by: Darmryl Gates
Start/Finish Date: 11/15,2001

Sample Info
o
Elev §
g ‘: a‘ o Soil Description - e Well Construction Notes
£ = :! s Depth| O
B E = :'? = %
2| & s @ =
Ground Surface 8.1 |
0 I Asphalt 0.0 Top of casing elevation = 8.14 ft msl
\Dark brown medium sand w/ ROC, d g 7.3 e «piz— 2inch diameter PVC well casing
. ™ : Oy 0.8 3] F.#——Grout (portiand cement plus 5%
Light brown medium sand wf ROC, dry \: = bentonite)
i ] ¥ Bentonite
5.1 : Top of screen 2.5 ft bls
] Orange fine to medium sand, dry 30
. 4.1 20430 silica sand
Brown fine to medium slightly clayey 4.0
5 sand, saturated at 5 ft
Water level = 5.23 ft below TOC
21 (2.91 ft msl, 12/5/01)
Olive gray fine clayey sand, saturated 6.0
. 2 inch diameter PVC 0.010 slotted
well screen
10—
] 49 |
End of Log 13.0
15
20J




@ CH2MHILL

Well Number: E605GW006 Sheet: 1 of 1

Driller: Columbia Technologies - License No. 1485

o

Ciient: Navy Driiiing Method: 8.25" diameter Holiow Stem Auger
Project: CNC Sampling Method: Cuttings

Location: Charleston, SC
Project Number: 158814

Logged by: Darryl Gates
Start/Finish Date: 11/15,2001

Sample Info
=]
Elev E
T ?’ o o Soil Description - 5 Well Construction Notes
= | s J |9 Depth| &
g E| EL |3 3
a] n ne | & =
o 10.
] = Toon of casing elevation = 1050 f
Well Vault | 10 il = msl
N Elevated concrete slab | g3
Void Below Slab 12 . .
i 2 inch diameter PVC well casing
i #— 8 inch diameter PVC outer casing,
Ground Surface grouted in place w/ Type Il Portland
T 6.2 cement
Dark brown medium sand w/ ROC, dry gg
5] )
Light b edi . 2.0
ight brown medium sand w/ ROC, dry /Bottom of outer casing (1.5 ft bls)
7 N % Bentonite
i 33 e Top of screen 2.5 ft bis
Orange fine to medium sand, dry 72
s 23
Brown fine to medium slightly clayey 8.2
i sand, saturated at 5 ft bls Yvater level 8.84 ft below TOC (1.66
ft msl, 11/15/02)
10 0.3
Olive gray fine clayey sand, saturated 10.2
- 2 inch diameter PVC 0.010 slotted
well screen
15+

20

End of Log




u ¥

¥

Y YT IEY)

w

2 WP WP W L W R A W e wT R AT R v wS

3

RF oad AF W e uF

EF wd hF s s i W ows

P wd wr G

R

@ CH2MHILL
.

Client: Navy

Project: CNC

Location: North Charleston, SC
Project Number: 158814

Well Number: E605GWO007

Nrilloe ("ﬁ!. |m|-\in T

hrnl e
1IN - i ivia I

Drilling Method: 8.25" diameter Hollow Stem Auger

Sampling Method: Cuttings
Logged by: Darryl Gates
Start/Finish Date: 11/28,2001

el _lim Py
USIUO LS L) i e )

Sheet: 10of 1

~

Sample Info
=)
Elev £
r ’: ?: o™ Soil Description - ; Well Construction Notes
£ a < 3 Depth| O
2| 5| EL |3 3
a o wne (o 2
0 Ground Surface | 9.5 - Top of casing elevation = 9.51 ft ms|
Dark brown medium sand w/ ROC, dry gg _ __p 2 inch diameler PVC wé" casing
7 24 TF
T Light brown medium sand w/ ROC, dry 0.8 %‘1 ;:\“Grout (portland cement plus 5%
el B bentonite)
A H :‘"‘é Bentonite
F \ Top of screen 2.0 ft bls
i Orange fine to medium sand, dry
- 20430 silica sand
Brown fine to medium slightty clayey
5 sand, saturated at 5 ft
] Olive gray fine clayey sand, saturated
. 1 Water level=7.02 ft below TOC (2.49
: ft msl, 4/17/02)
1 2 inch diameter PVYC 0.010 slotted
well screen
10
i End of Log
154
20+




¢

-

Ciient: Navy
Project: CNC
Location: North Charieston, SC
Project Number: 158814

¥ CcH2MHILL

Well Number: E605GW008

Sheet: 1 of 1

Drifler: Columbia Technologies - License No. 1485
Driliing Method: 8.25" diameter Hoiiow Stem Auger
Sampling Method: Cuttings

Logged by: Darryl Gates

Start/Finish Date: 11/28,2001

Sample Info
o
Elev £
=) 3* = o Soil Description - E Well Construction Notes
g o i a L
£ -3 z 4 Depth (]
Bl 5| EL |3 3
o n ne |a 2
Ground Surface . . .
0 —— - o E 2 Top of casing elevation = 8.02 ft msl
Dark brown medium sand w/ ROC, dry vy . ) .
7.2 2 inch diameter PVC well casing
. Light brown medium sand w/ ROC, dry 038 Grout (portland cement plus 5%
e bentonite)
| i Bentonite
5.0 - Water levet=1.96 ft below TOC (6.06
o : ft msl, 4/17/02)
Orange fine to medium sand, d 3.0
ge fine to lum sa Y 40 \— Top of screen 2.0 ft bls
i Brown fine to medium slightly clayey 40 e e
sand, saturated at 5 ft £UISU Siilkd sdiid
5
’ Olive gray fine clayey sand, saturated
. 2 inch diameter PVC 0.010 slotted
well screen
10+
| End of Log 13.0
15+
20—
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TECHNICAL MEMORANDUM - REVISION 1A CH2MHILL

Adult Lead Methodology (ALM) Derived Target Lead
Concentrations for Industrial Land Use

PREPARED FOR: CNCBCT

PREPARED BY: Vijaya Mylavarapu/CH2M HILL
Dean Williamson/CH2M HILL

DATE: November 9, 2001

Introduction

Lead has been detected in surface soils at several sites across the Charleston Naval Complex
(CNC) at concentrations above background levels. In many cases the elevated lead
concentrations appear to be associated with past industrial activities at the CNC, such as
handling/use of lead-based paints, sandblasting operations involving lead-based painted
malerials, or handling/refurbishing or recycling of lead batteries.

For sites designated for unrestricted land use, the BRAC Cleanup Team (BCT) has agreed to
use the generally accepted target cleanup level of 400 milligrams per kilogram (mg/kg) as
an appropriate target cleanup level for lead in surface soil. In order to proceed with
remedial planning and close-out for sites located in areas targeted for industrial land use,
the BCT needs an appropriate risk-based target cleanup level for lead in surface soil. This
memorandum presents the proposed approach for determining a target surface soil cleanup
level for lead that is protective of human health for sites with current and future industrial
land use scenarios. The proposed approach is based on the U.S. Environmental Protection
Agency (EPAY's Adult Lead Methodology (ALM).

Description of EPA’s Adult Lead Methodology

EPA’s Technical Review Workgroup (TRW) for Lead developed the ALM, which was
released as an interim report entitled Recommendations of the Technical Review Workgroup
(TRW) for Lead for an Interim Approach to Assessing Risks Associated with Adult Exposures to
Lead in Soil (August 2001). It is available from EPA’s website at:

http://www.epa.gov/superfund /programs/lead /adult htm.

The ALM model is simple, easy to use, and spreadsheet-based. This latest ALM guidance
includes a re-evaluation of the adult lead model that was previously developed by the EPA,
titled Recommendations of the Technical Review Workgroup (TRW) for Lead for an Interim
Approach to Assessing Risks Associated with Adult Exposures to Lead in Seil (December 1996),
and compares the 1996 proposed model to various lead models proposed since its
publication. This review by the TRW resulted in retaining the previously proposed lead
model as the interim guidance, and has since been named the ALM. The default-input
factors from the 1996 guidance were not changed. Thus, any previously proposed lead

GNV31001173t49-REV 1A.DOC/013320017 1



ADULT LEAD METHODOLOGY (ALM) DERIVED TARGET LEAD CONCENTRATIONS FOR INDUSTRIAL LAND USE

target concentrations developed using this approach during previous work at the CNC may
still be valid. The EPA is in the process of developing yet another model, referred to as the
All Ages Lead Model. Unitil this model becomes available, the ALM is retained for
calculating target lead concentrations protective of adult receptors (e.g., site workers).

The ALM is a modified version of the approach proposed by Bowers et al. (1994), which has
been used by several EPA regions in calculating target lead concentrations. The ALM uses a
biokinetic slope factor {(BKSF) to represent lead biokinetics, and a relatively simple exposure
model in which all exposure pathways, except the soil ingestion pathway, are represented
by a background blood-lead concentration (PbB). The equations for the ALM are presented
below:

RBC = PbS = (PbB PbB,,,,) x AT) + (BKSFXIR xAF x EF.)

aduit, central, goal =

PbB = PbB

adult, central, goal -

)"1.645 X R

fetab'matema.r)f

+(GSD.

Setal, 0.95, goatl i, adult

where:

RBC = risk-based concentration soil concentration (PbS) that would be estimated to
result in a specified central tendency PbB concentration in aduits (i.e.,, women
of child-bearing age) at a site (PbBudut, central, goat) and corresponding 95t
percentile fetal PbB concentration (PbBg:a1,0.95,g0ar)-

PbBasuio = typical blood-lead concentration (pg/dL) (i.e., background) in women of
child-bearing age at the site in the absence of exposure to contamination.

PbS = soil lead concentration (mg/kg).

AT = averaging time: the total period of exposure (365 days/year for long-term
exposures).

BKSF = ratio of increase in typical adult PbB levels to average daily lead uptake

(g /AL PbB increase per ug/day lead uptake).

IRs = intake rate of soil, includes both outdoor soil and indoor soil-derived dust
(g/day).

AFs = absorption factor for ingested lead from soil and dust (dimensionless).
EFs = exposure frequency for chronic exposures (days/ year).

PbBadut, cntrat, goat = goal for central estimate of blood lead concentration (pg/dL) in
adults that come in contact with site contamination. The goal is intended to
ensure that PbBpur, 0.95, goai does NOt €xceed 10 ug/dL.

PbBfeta, 0.95, goar = goal for the upper 95 ™ percentile blood lead concentration (pg/dL)
among fetuses of women exposed to contaminated soil to be less 10 pg/dL
(5-percent chance it could be >10 pg/dL).

GNV31001173143-REV 1A.00C/01 3220017 2
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ADULT LEAD METHODOLOGY (ALM) DERIVED TARGET LEAD CONCENTRATIONS FOR INDUSTRIAL LAND USE

(GSD;aguns )"1645 = estimated geometric standard deviation; the GSD among adults
{i.e., women of child-bearing age) that have exposures to similar onsite lead
concentrations, but that have non-uniform response (intake, biokinetics) to
site lead and non-uniform offsite lead exposures

Ryetatpmaternat = constant of proportionality between fetal PbB concentration at birth and
matemal PbB concentration.

The default factors for each of the above input parameters for the equation are listed in
Table 1.

When a range of variables are available, a midpoint value was used in deriving a lower
target lead concentration. For example, GSD; zaur default values were recommended to be 1.8
(for homogeneous population) and 2.1 (for heterogeneous population). A value of 1.95
(midpoint) was used in the ALM assuming that more sensitive population could be present
among workers. All other factors are the default values provided in the EPA example
spreadsheets.

Using these values, the ALM calculates a target cleanup value for industrial use sites of
1,218 mg/kg. At sites where remedial actions are being considered, average site
concentrations will be compared with the ALM calculated value of 1,218 mg/kg, as the
post-remedial exposure point concentration for protection of human health for industrial
land use.

Additionally, a site-specific soil screening level (SSL) should be calculated for determining
the appropriate target cleanup level for protection of groundwater quality. An SSL
screening value of 400 mg/kg is being used as a conservative screening, criterion. A site-
specific SSL calculation should be developed for both a paved and unpaved site condition.
A site-specific leachability value is developed when synthetic precipitation leaching
procedure (SPLP) data are available.

GNV31001173149-REV 1A.DOC/O13320017 3



ADULT LEAD METHODOLOGY (ALM) DERIVED TARGET LEAD CONCENTRATIONS FOR INDUSTRIAL LAND USE

YA T o4
T1RADLLC |

EPA Intenm Adult Lead Methodology (ALM} - Target Lead Concentrations Protective of an Aduft Worker

Exposure Adult
Parameter Description Worker Source’
Risk-Based Concentrations (RBCs} expressed in mg/kg;
RBC or PbS = Soil Lead Concentration {ug/g or mg/kg) 1,218 Cale.
Goal for central estimate of Blood Lead Concentration
PbBadu”,Cen"al',gOa’ expressed in ug’dl; 3.7 Calc.
Typical Blood Lead Concentration {pg/dL} in adults, (i.e.,
PEBaduio women of child-bearing age) in absence of exposures to 1.95 A
the site
Goal for 95 percent blood lead concentration (ug/dL) in
Pbeetaf,D.QS,goaj fetuses from exposures to women workers of 10.0 A
childbearing age
Biokinetic Slope Factor expressed in (pg/dL) per
BKSF (ug/day) or day/dl; 04 A
IR Intake rate for soil, including both indoor and outdoor 0.05 A
= soil-derived dust (g/day) (50 myg/day) )
Absolute gastrointestinal absomption fraction for ingested
AF. lead in soil and lead in dust derived from soit 0.12 A
{dimensionless)
EF Exposure Frequency for contact with assessed soils 219 B
s and/or dust derived part from site soils (days/year)
AT Averaging time; 365 days/year 365 B
Geometric standard deviation of the responses to lead
GSD;aqun exposure, on-site and offsite (unitiess) 1.8-uniform 1.95 A
population, 2.1 —heterogeneous population
Constant proportionality belween fetal blood lead
Rrotaymaternal concentration at birth and maternal blood lead 0.9 A
concentration {dimensionless)
'Sources:

A. EPA. 2001. Review of Adult Lead Models: Evaluation of Models for Assessing Human health Risks Associated with

Lead Exposure at Non-Residential Areas of Supertund and Other Hazardous Waste Sites, August, 2001

B. EPA. 1991. Human Health Evaluation Manual, Part B: “Development of Risk-based Preliminary Remedial

Goals", Office of Solid Waste and Emergency Response, OSWER Directive 9285.7-01B. December 13, 1991,

GNV31001173149-REY 1A, DOG/013320017
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CHARLESTON NHAVAL COMPLEX
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Infillvatinarn Data nnriunti

iNThiratuon nadie wverivation

Infiltration can be defined as

1= (P-ET)(1-Cy)
Where:

I = Infiltration (in/yr)
P = Precipitation {(in/yr)
ET =Ev transpiration (in /r

C = runoff coefficient

For Charleston, SC, a value of 46 in/yr is used for P (Park, 1985) and a value of 39.25in/yr is
used for ET (Laboratory of Climatology). For unpaved areas, a value of 0.20 is used for C;

(Florida DOT). For poorly paved {moderately degraded asphaltic concrete) surfaces, a value
of 0.95 is used for C..
Using these values in the above equation results in a calculated infiltration of:

5.4 in/yr, or 0.14 m/yr for unpaved surfaces, and

0.34 in/yr, or 0.0086 m/yr for paved surfaces.

References

Park, A.D., 1985, “The Groundwater Resources of Charleston, Berkeley, and Dorchester
Counties, South Carolina: South Carolina Water Resources Commission Report 1397, 146 p.

Laboratory of Climatology, Map.

State of Florida Department of Transportation, Drainage Manual, Volume 2, 1987.
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Table F-1 Dilution Attenuation Factor (DAF} Calculation
SWMUs 5, 18 and AOCs 605, 621, Zone E
Charleston Naval Complex, North Charleston, SC

%

v wF ws wd

W X wF i wF g

Site(s) Hydraulic  Hydraulic Aquiter Source Infiltration Mixing
Conductivity Gradient  Thickness Length Rate Zone DAF
5/18/605/621 K ! da Sw I d
{m/yr) (mém) (m) {m) {m/yr) {m)
Unpaved 333.8 0.0045 7.62 18.3 0.14 34 3.1
Paved 3338 0.0045 7.62 18.3 0.01 2.0 20.86

G:/my briefcase/CNG/Zons E/5,18,605,621/SSL-SPLP table rev3.xls
K the value for the hydraulic conductivity is based on interpolation of CH2M Hill's map of

hydraulic conductivities (k.apr, 3 ft/day).

I The hydraulic gradient is based on the distance (220 ft) between 3- and 4-foot shallow

groundwater contours from GIS (CH2M-Jones, 2002).

da The agquifier thickness is based on Figure 2-5B from the Zone E RFI, 25 ft,
Sw The source length is the estimated area of lead above 1,218 mg/kg in the direction of

groundwater flow (60 ft ~ 18.3 m).

I Internal CH2MHILL Technical Memorandum, Infiltration Variable Used in SSL Calculation,
0.45 ft/yr for unpaved areas and 0.026 for paved arsas, October 5, 2001 (see Appendix A).

d is the smaller of the aquifier thicknass (da) or the result of the mixing zone equation:
d = (0.0112 SwA)®° + da{1 - exp[(-Sw I'"/(K | da)]}
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Lead

Location E0055B052 ED055B053 EDO55B054
Sample Number 0055B05201 005SB05202 O05SB05301 0055B05302 005SB05401 Q05SB05402
{nurface) (aubaurince) (Nzcl) (aubaurface) {suriace) {aubsurface]
Initial Soil Conceniration mg/kg () EL] 2500 24 42 37
SPLP Water Concentration mg/L 0.0078 0.015 0.21 0.03 0.022 0.033
Soil mass kg 01 0.1 0.1 o.f 0.1 0.1
Waler volume L 2 2 2 2 2 2
Total eontaminant mass in soil mg 8 33 250 24 42 0.37
Tolal contaminant mass in water mg 0.0078 0.015 0.42 0.068 0.044 0.068
Adjusted soil concentration mg/kg 799 37.85 2495.8 234 41.56 3.04
pH 6.85 4.05 4.54 6.09 5.74 554
Pb Solubility mg/L 18 3.9 az 2.3 26 28
Kd L'kg 10248 2523 11885 780 1888 a2
Surface soll X X X
Subsurface soil i X X X
Lead-Impacted Area X X X X
Non Lead-impacted Area X X
Soil lead concentration below background (< 400 mg/kg, surface and 322 mg/kg subsurface). X X X X X
Leachate concentration above solubility limit (4 mg/kg)
Leachate conceniration below detection limH. X X
For DAF =1, 8L = Kd x MCL
DAF = 1 154 k[ 178 12 28 1
DAF = kR 478 117 553 38 a8 4
DAF = 208 3,186 780 3,672 24 584 28
MCL, mg/L 0.015
SSL = Kd x MCL x DAF
geometric mean of Kd In lead-Impacted area 30895
SSL, DAF=1 480
SSL, DAF=3.1 1427
SSL, DAF=20.6 8485
min/max goil concentration, mg/Kg 3.7 /150000
min/max liquid gencentration, mg/L 0.0035U /20

SSL-SPLP lable revd xis



SSL-SPLP table revd.xis

I A S B WF g v F L ows o wd R &P} 4 W KF wS as LIPS BT VA os W
Lead
Locatkon EQ055B052 EQD55B053 EDO55B8054
Sample Number 0055805201 Q058B05202 00SSBO5301 0058805302 Q055B0S401 0055B05402
(luEl:n) ““”'L'T"’ (aurface} {subaurince) iwl‘huu! {subsurface)
Initial Soil Concentration mgkg 80 38 2500 24 42 37
SPLP Water Concentration mg/lL 0.0078 0.015 0.21 0.03 0.022 0.033
Soil mana kg 0.1 01 0.1 0.1 0.1 0.1
Water volume L 2 2 2 2 2 2
Total contaminant masa in sail mg 8 3.8 250 24 42 0.37
Tolal contaminant mass in water mg 0.0078 0.015 0.42 0.06 0.044 0.066
Adjusted soil concentration mg/kg 799 37.85 24958 23.4 41,58 3.04
pH 8.85 435 4.54 8.09 5.74 554
Pb Solubility mg/L 18 39 37 2.3 28 2.8
Kd Likg 10246 2523 11885 780 1888 g2
Surface soil X X X
Subsurface soil X X X
Lead-Impacted Area X X X X
Non Lead-impacted Area X X
Soil lead concentration below background (< 400 mgkg, surface and 322 mg/ig subsurface). X X X X X
Leachale concentration above solubility bmit (4 mg/kg}
Leachale concentration below detection limit. X X
For DAF = 1, 851 = Kd x MCL
DAF = 1 154 38 178 12 28 1
DAF = 3.1 476 117 553 38 [:1:) 4
DAF = 206 3,166 180 3,672 241 584 28
MCL, mg/L 0.015
SSL = Kd x MCL x DAF
geometric mean of Kd In lead-Impacted area 695
SSL, DAF=1 460
S5L, DAF=31 1427
8SL, DAF=206 9485
min‘max soil concentration, mg/Kg 3.7 /150000
min/max liquid concentration, mg/l 0.0035U /20

e

L

WAk

o

04/22/2002



Nicket

Location EQ05SB052 E005SB057 E005SB058
Sample Number (SPLP) 005SB05201 0055805202 005SB05701 005SBO5702 0055805801 0055805802
(surracez !subsunacg ssurlaca! sr.ubsunacaz ssunacag SEuDsudacez
initial Seil Concentration mg/kg 6.3 57 250 36 73 29
SPLP Water Concentration mg/L 0.0047 0.0047 0.021 0.0047 0.0047 0,0047
Soll mass kg 0.1 0.1 0.1 0.1 0.1 0.1
Water volume L 2 2 2 2 2 2
Total contarinant rmass in soil mg 0.63 0.57 25 3.6 7.3 2.9
Total contarminant mass in water mg 0.0047 0.0047 0.042 0.0084 0.0094 0.0094
Adjusted soif concentration mg/kg 6.253 5.653 240.58 35.906 72.906 28.906
pH 6.85 4.35 8.61 7.06 7.64 7.5
Kd L'kg 1330 1203 11885 15279 31024 12300
Suriace soil X X X
Subsurface soll X X X
Nickel not detected in leachate (*IJ" qualified) X X
Soil lead concentration below background (< 72 mg/kg, surface and 20 mg/kg, subsurface) X X

For DAF = 1, SSL=Kd x MCL

DAF = 1 971 878 8676 11154 22647 8979
DAF = 3.1 3011 2722 26895 34577 70207 27836
DAF = 20.6 20007 18087 178723 229768 466536 184974

RBC, mg/L 0.73

SSL = Kd x MCL x DAF

geometric mean of Kd 16225

SSL, DAF=1 11844

SSL, DAF=3.1 36718

SSL, DAF=20.6 243987

min/max soil concentration, mg/Kg 5.7/250

min/max liquid concentration, mg'L 0.0047 U/0.021

SSL-SPLP fable revd.xls 04/17/2002
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Infiltration Variable Used in SSL Calculation

PREPARED FOR: Dean Williamson

PREPARED BY: Paul Favara

COPIES: CNC BCT (without attachments)
DATE: April 12, 2002

An infiitration rate of 1.2 in/yr has historically been used in SSL caiculations for CINC. The
basis of this value is a USGS report (1999) which reported a simulated recharge rate to the
upper surgical aquifer of 0.1 ft/yr (1.2 in/yr). The simulated recharge rate was developed
as part of model calibration by the USGS and represents the entire area. Therefore, the
simulated infiltration rate would be expected to be high for paved areas and low for
unpaved areas.

The purpose of this memorandum is to state the basis of the infiltration variable to be used

in rnarrnd anAd 1mmrnavad aranc
e R A R e D SR A Rt A

Unpaved Areas
Infiltration can be defined as:

I=(P-ET)(1-C;)
Where:
I = Infiltration (in/yr)
P = Precipitation (in/yr)
ET = Evapotranspiration (in/yr)
C: = runoff coefficient

A value of 46 in/yr was used for P (Park, 1985). A value of 39.25 in/yr was used for ET
(Laboratory of Climatology). A value of 0.20 was used for C; {Florida DOT). Inputting
these values into the above equation results in a calculated I of 5.4 in/yr.

Paved Areac
aved Areas

i

Where a SWMU or AOC are located beneath pavement or rooftops, the value of C; is
changed to 0.95 (Florida DOT). The values associated with the variables I, P, and ET remain
unchanged for the paved area scenario. Inputting these values into the above equation
results in a calculated 10f 0.34 in/yr.

Calculations are attached.

INFILATRATION.DOC 1 158814.PM.01



INFILTRATION VARIABLE USED IN SSL CALCULATION

References

USGS, 1999. “Hydrogeology and Simulation of Ground-Water Flow in the Surficial Aquifer
System in the Area of Charleston Naval Base, North Charleston, South Carolina, 1995-1997”

Park, A.D., 1985, “The Groundwater Resources of Charleston, Berkeley, and Dorchester
Counties, South Carolina: South Carolina Water Resources Conmunission Report 1397, 146 p.

Laboratory of Climatology, Map.
State of Florida Department of Transportation, Drainage Manual, Volume 2, 1987.
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Page 50 of 98

gable 5-5
RUNOFF COEFFICIENTS FOR A DESIGN STUORM RETURM
PERIOD OF 10 YEARS OR LESS

Sandy Soils Clay Solils
Slope Land Use Min. Max. Min. Max.
Flat Woodlands b 0.10 Tﬂ‘lﬁum_ﬂ*AET Q.20
{0-2%)  PpPasture, grass, and fammland = 0.15 ~  |0.20 0,20} ¢.25
Rooftops and pavement 0.95 0.95 0.9% 0.95
Pervious pavements 0.75 0.95 0.90 0.95%
SFR: L-acre lots and larger 0.30 0.35 @.35 0.45
Smaller lots 0.35 C.45 0.40 0.50
Duplexes Q.35 0.45 Q.46 0.50
MFR: Apartments, townhouses,
and condominiums 0.45 0.60 0.5%0 0,70
Commercial and Industrial 0.50 0.9% 0.5¢ 0.95
Rolling Woodlands b 0.15 0.20 0.20 0.23
[2-7%) Pasture, grass, and farmland 0.20 0.25 0.25 G.30
Rooftops and pavement 0.95 0.95 0.95 G,25
Pervious pavementsc G.80 0.985 0.90 0.95
SFR: N-—acre lots and larger 0.3% 0.50 G.40 0.55
Smaller lots Q.40 2.55 0.45 0.60
Duplexes 0.40 0.55 D.45 0.60
MFR: Apartments, townhouges,
and condominiums D.50 ¢.70. 0.60 0.80
Commercial and Industrial 0.5%0 0.95 0.ed 0.95
Steep Woodlands b 0.20 0.25 0.25 Q.30
{7%+) Pasture, grass, and farmland 0.25 0.3% 0.30 0.40
Rooftops and pavement 0.85 .95 0.95 0.9%
Pervious pavements® 0.85 0.95 0.90 0.9%
SFR: L-acre lots and larger 0.40 0.55 0.50 2.65
Smaller lots 0.45 0.60 0.55 0.70
Duplexes .45 0.60 G.33 G.70
MFR: Apartments, townhouses,
and condominiuvms .00 ¢.75 0.65 G.85
"Commercial and Industrial 0.60 0.25 0.65 G.%5

a., . . - . .
Weighted coefficient based on percentage of imperviocus surfaces and green
areas must be selected for each site.

b - .

Coefficients assume good ground cover and conservation treatment.
c . - .

Depends on depth and degree of permeazbility of underlving strata.

Note: 5FR
MFR

i

Single Family Residential
Multi-Family Residential

gnR298L/06b
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