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RFI RCRA Facility Investigation

SCDHEC South Carolina Department of Health and Environmental Control

SPLP synthetic precipitation leaching procedure

SSL soil screening level

S5V sediment screening value

SVOC semivolatile organic compound

SWMU solid waste management unit

TCDD tetrachlorodibenzo-p-dioxin

TEQ TCDD equivalency quotient

ThQ target hazard quotient

TOC total organic carbon

vVOC volatile organic compound

y? cubic yard
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1.0 Introduction

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

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

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

1.1 Background

SWMU 11 is located near the interchange formed by the junction of Bainbridge Avenue and
Viaduct Road. From the early 1940s to the early 1970s, the site contained Building 131, an
acetylene plant. Acetylene was made from reacting carbide with water at this facility, and
was piped to the shipyard for use in base activities. The acetylene generation process
created a byproduct of water saturated with calcium hydroxide. This byproduct was
pumped into two former diked holding ponds adjacent to Building 131 to the south. These
former ponds covered an approximate 2.75-acre area. Unknown quantities of this water-
calcium hydroxide byproduct were dumped into these former holding ponds, which
discharged supernatant into Shipyard Creek. The former ponds were filled and the area is
currently an open space, covered with grass and pavement. However, it was reported in the
Zone G RFI Report, Revision 0 (EnSafe Inc. [EnSafe], 1998) that a “white powder residue”
(likely calcium hydroxide) was observed on the slopes adjacent to the roads. Figure 1-2 is an
aerial photograph of SWMU 11, circa 1997. The current SWMU boundary is based upon

historical aerial photographs, and corresponds to the approximate limits of fill.

This site is zoned for industrial use.

SWMU11ZGRFIRAREV0.DOG 1-1



R I T 6 B = SV R

Rle e ¢/

10
11
12
13
14
15
16

17
18
19
20
21
22

23
24
25
26
27
28

29

30
31
32
33

RFI REPORT ADDENDUM, SWMU 11, ZONE G
CHARLESTON NAVAL COMPLEX

REVISION 0

AUGUST 2001

Soil borings taken during initial assessments found sludge at a depth of one foot. A
Confirmation Study performed by Geraghty and Miller (1982) indicated that groundwater
pH ranged from 6.3 to 7.3, and that calcium and chloride contents and specific
conductances were slightly elevated. It was assumed that naturally occurring acidic soils at
the site neutralized the relatively high pH of the caustic water infiltrating from the former
ponds. A wetland area south of Bainbridge Avenue currently receives surface runoff from

drainage culverts leading from the site.

As part of the RFI, EnSafe advanced five soil borings, eight soil probes, installed three
monitoring wells, and collected two sediment samples near the drainage culvert to assess
the presence of soil contamination related to the former holding ponds. Soil samples were
collected and analyzed for metals and pH. Additional analyses for semivolatile organic
compounds (SVOCs), pesticides, and polychlorinated biphenyls (PCBs) were performed on
selected samples. Three groundwater sampling events were conducted at the site, and the
samples collected were also analyzed for metals and pH. The findings from the RFI were
presented in the Zone G RFI Report, Revision 0. Lead was the only chemical of concern (COC)

in surface soil identified.

Between November 1997 and November 1998, the Environmental Detachment Charleston
(DET) performed an interim measure (IM) at SWMU 11. The IM consisted of backhoe
trenching, surface water sampling, and limited excavation and disposal of calcium
hydroxide sludge and sludge-contaminated soil. Results of the IM were presented in the
Completion Report.Interim/Stabilization Measure for SWMU 11 (DET, 1999). A copy of this
report is provided in Appendix A of this RFI Report Addendum.

Additional investigations were made by EnSafe as presented in the Zone G RFI Workplan
Addendum (EnSafe, 2000) to delineate inorganic impacts to surface and subsurface soil, and
to further evaluate groundwater impacts. In June 2001, CH2M-Jones collected additional
soil samples for further investigation of lead in surface soils under an IM Work Plan
submitted to the BRAC Cleanup Team (BCT) in May 2001. The resuits of these additional
investigations are presented in this RFI Report Addendum.

1.2 Purpose of the RFl Report Addendum

This RFI Report Addendum provides information about SWMU 11 that documents the
conclusions from the Zone G RFI Report, Revision 0, provides the results of additional
sampling performed after the RFI, re-evaluates the risk assessment using the additional
data, and presents a recommendation for No Further Action (NFA).

SWMU11ZGRFIRAREV0.DOC 12
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The results of additional investigations subsequent to the RFI are presented to complete the

nature and extent investigation for chemicals of potential concern (COPCs) identified in

surface soil, subsurface soil, and groundwater.

Based on the available data, no COCs were identified for unrestricted land use in surface

soil, subsurface soil, or groundwater. The site is zoned for future industrial land use.

Prior to changing the status of any site to NFA in the CNC RCRA CA permit, the BCT

agreed that the following issues should be considered:

Status of the RFI

Presence of metals (inorganics) in groundwater

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

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

Potential linkage to surface water bodies (Zone J)

Potential contamination associated with oil /water separators (OWS5s)

Relevance or need for land use controls at the site

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

evaluation of the site.

Provided that the information presented in this report is adequate to address these site

closeout items, it is expected that the BCT will concur that NFA is appropriate for the site,

following implementation of the recommended corrective measures study (CMS) at SWMU
11. At that time, a Statement of Basis will be prepared that will be made available for public
comment in accordance with SCDHEC policy. This will allow for public participation in the

final remedy selection.

1.3 Report Organization

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

section:

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

2.0 Summary of RFI Conclusions for SWMU 11 — Summarizes the conclusions from the
RFI investigations and risk evaluations for SWMU 11.

SWMU11ZGRFIRAREV0.DOC
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3.0 Summary of Interim Measures at SWMU 11 - Provides a summary of the interim
measure (IM) carried out at SWMU 11.

4.0 Summary of Additional Investigations — Summarizes information collected after

completion of the Zone G RFI Report, Revision 0.

5.0 COPC/COC Refinement — Provides conclusions from the additional investigations
performed at the site, and evaluates COPCs based on the previous and additional

investigations.

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

that the BCT agreed to evaluate prior to site closeout.
7.0 Recommendations—Provides recommendations for proceeding with site closure.
8.0 References — Lists the references used in this document.

Appendix A contains a copy of the Completion Report: Interim/Stabilization Measure for
SWMU 11 (DET, 1999).

Appendix B contains analytical data from sampling conducted subsequent to the Zone G
RFI Report, Revision 0.

Appendix C contains validation reports from the data from sampling conducted
subsequent to the Zone G RFI Report, Revision 0.

Appendix D contains results of the synthetic precipitation leaching procedure (SPLP)
metals tests.

Appendix E contains responses to SCDHEC comments on the Zone G RFI Report, Revision 0.

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

SWMU11ZGRFIRAREVG.DOC 1-4
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2.0 Summary of RFI Conclusions for SWMU 11

As part of the Zone G RFI, soil and groundwater investigations were conducted at SWMU
11. During the RF]J, five soil borings and eight direct-push technology (DPT) soil probes
were advanced for the collection and analysis of surface and subsurface soils in the area of
the former holding ponds to determine if there were any impacts from the former acetylene
generation activities. Two sediment samples were also collected, one in the southeast corner
of SWMU 11 at the entrance to the drainage culvert, which lies underneath Bainbridge
Avenue; the other sediment sample was collected at the discharge location of the culvert
across Bainbridge Avenue. Three shallow groundwater monitoring wells were installed and
sampled three times between November 1996 and September 1997. Figure 2-1 illustrates the

site and the RFI sample locations within this area.

RFI sampling results were screened to determine whether each site required no further
investigation, further investigation/delineation, or some type of corrective action. Surface
soil samples were screened against risk-based criteria based on the U.S. Environmental
Protection Agency (EPA) Region III risk-based concentration (RBC) table (1996) using an
unrestricted re-use scenario and a hazard index (HI) equal to 0.1, and against a Zone G
background reference concentration (BRC) based on random grid samples collected and

analyzed for inorganic/naturally occurring analytes.

RFI subsurface soil sample results were screened against leachability-based generic soil-to-
groundwater screening levels presented in the EPA Soil Screening Guidance: Technical
Background Document (1996a). Soil screening levels (SSLs) were either used directly from the
SSL table, modified from those presented in the RBC table, or calculated independently
using the SSL default dilution attenuation factor (DAF) of 20 from the SSL guidance.
Subsurface soil samples were also screened against the Zone G BRCs developed for
inorganics in subsurface soils.

RFI groundwater sampling results were screened against the EPA Region III RBC table
assuming a target hazard quotient (ThQ) of 1.0, and against Zone G groundwater BRCs
developed for inorganics in groundwater. Results were also compared to the maximum
contaminant levels (MCLs) presented in the EPA Drinking Water Regulations and Health
Advisories (1996b).

SWMU11ZGRFIRAREV(.DOC 241
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2.1 Surface Soil

No volatile organic compounds (VOCs) were detected at concentrations above RBCs or
SSLs in the RFI surface soil samples. No SVOCs, PCBs, or pesticides were detected in the
surface soil samples. Dioxin (2,3,7,8-TCDD TEQ) was detected in the duplicate surface
sample below its RBC. Soil pH results were generally neutral to above neutral, ranging from
pH 4.9 to 10.0.

Lead was detected in RFI surface soil sample 011SB00101 at a concentration of 1,100
milligrams per kilogram (mg/kg), exceeding the typical target cleanup level for unrestricted
land use of 400 mg/kg, as well as the Zone G surface soil background range maximum

value of 275 mg/kg.

Eight DPT samples were also collected during the RFI, to attempt to further assess metals
and pH in soils. Six of the DPT borings included both surface (0 to 1 foot below land surface
[ft bls]) and subsurface (3 to 5 ft bls) soil samples. Two DPT borings included a surface soil
sample only. Deeper saturated soil samples were also collected from two of the borings.
Surface soil DPT pH results ranged from 4.9 to 9.9.

Thallium {(surface soil sample 0115SP00201) and iron (surface soil samples 011SB00101
through 011SB00501) were detected at concentrations slightly exceeding their respective
RBCs and/or SSLs. The Zone G RFI Report, Revision 0 (EnSafe, 1998) indicated that only lead

was a COPC in surface soil.

2.2 Subsurface Soil

No VOCs were detected at concentrations above the screening criteria in the RFI subsurface
soil samples. No SVOCs, PCBs, or pesticides were detected in the subsurface soil samples.
Soil pH results were generally neutral to above neutral. There were also no inorganic

analytes detected at concentrations exceeding BRCs or SSLs in the subsurface soil samples.

Subsurface soil DPT pH results ranged from 4.6 to 12.6. The two saturated deeper interval
samples exhibited pH values of 7.2 and 11.7. Boring location 011SP006, located in the west
central portion of the SWMU, displayed the highest pH values of the DPT borings. The
subsurface (3 to 5 ft bls) sample pH was 12.6, and the deeper saturated sample in this boring
displayed a pH of 11.7.

The Zone G RFI Report, Revision 0 concluded that there were no COPCs for subsurface soil at
SWMU 11.

SWMU11ZGRFIRAREV0.DOC 2-2
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2.3 Sediment

Sediment sample G011M0001 had a mercury concentration (2.1 mg/kg) that exceeded its
sediment screening value (SSV) of 0.13 mg/kg, and the pH was above neutral, ranging from
7.83 to 12 mg/kg. The Zone G RFI Report, Revision 0 did not identify mercury or any other

parameters as a COPC in sediment.

2.4 Groundwater

Arsenic slightly exceeded the MCL of 50 micrograms per liter (g /L) in the third quarter
groundwater sample collected from G011GW003. Beryllium was detected but did not
exceed its respective MCL (4 pg/L) in any of the samples collected during any sampling

event.

Iron concentrations in the three sets of samples collected from well location G011GW003
were above the tap water RBC and MCL, but displayed a decreasing trend. Iron
concentrations detected in the second quarter samples collected from G011GW001 and
G011GW002 exceeded the tap water RBC and MCL, but decreased to below the MCL (300
ng/L) at GO11GW002, and below the tap water RBC (1,100 pg/L) at GO11GWO01 in the

third quarter groundwater samples.

Thallium was detected at a J-flagged concentration exceeding its tap water RBC (0.29 ng/L)
and MCL (2.0 pg/L) in the second quarter groundwater sample collected from well
G011GW002 (5.1 ] pg/L). No thallium was detected in the third quarter groundwater
samples. No COPCs were identified for groundwater in the Zone G RFI Report, Revision 0.

The shallow groundwater flow direction at SWMU 11 is generally to the east-northeast
towards the Cooper River; tidal influence is minimal and the horizontal gradient is
approximately 0.005, as shown in Figures 10.8-2 and 10.8-3 of the Zone G RFI Report, Revision
0.

2.5 Human Health Risk Assessment

As part of the RF], a human health risk assessment (HHRA) was conducted for the lead
concentrations detected in the surface soil at SWMU 11. The HHRA identified lead as a
COC in surface soil. No COCs were identified for subsurface soil or shallow groundwater at
SWMU 11. The HHRA identified the lead concentrations observed in surface soil sample
0115B00101 as a residential soil pathway COC for SWMU 11. No industrial soil pathway
COCs were identified for SWMU 11.

SWMU11ZGRFIRAREYV0.DOC 23



—

= W N

RFI REPORT ADDENDUM, SWMU 11, ZONE G
CHARLESTON NAVAL COMPLEX

REVISION 0

AUGUST 2011

2.6 Conclusions and Recommendations

The Zone G RFI Report, Revision 0 concluded that corrective measures are needed for the
surface soil COC (lead) identified at SWMU 11, based on the concentrations detected in the

surface sample 0115B00101. No corrective measures were proposed for groundwater.

SWMU11ZGRFIRAREV0.00OC 24
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3.0 Summary of Interim Measures at SWMU 11

Between November 1997 and November 1998, the DET performed an IM, which was
intended to limit the exposure and spread of the calcium hydroxide prior to completion of
the RFI and CMS. At the southeast corner of SWMU 11, calcium hydroxide sludge was
observed in the drainage ditch in the area of the culvert entrance and the inside the culvert
(that lies beneath Bainbridge Avenue), which drains to the marsh (that is connected to
Shipyard Creek) across Bainbridge Avenue. The calcium hydroxide was visible due to
erosion of the slopes along the drainage ditch. The Completion Report: Interim/Stabilization
Measure for SWMLU 11 (DET, 1999) is presented as Appendix A of this RFI Report
Addendum. Figure 1 of the IM Completion Report shows the location of the culvert and
excavation in relation to SWMU 11. Figure 2 depicts the locations of IM trenching
performed to further delineate the extent of sludge fill, as well as RFI DPT borings installed
by EnSafe to attempt to map the extent of calcium hydroxide sludge fill.

3.1 Trenching Operations

EnSafe described a 1 ft-thick layer of calcium hydroxide sludge at depths between 2 and 4 ft
bls from their soil probe samples during the RFI. To further delineate the vertical and
horizontal extent of the sludge material in the area of the culvert, DET conducted trenching
operations that involved the use of a backhoe to trench a 2 ft-wide area, removing
approximately 6 inches of soil at a time. The sludge layer was encountered between depths
of 2 to 2.5 ft bls (see Figure 2 of the IM Completion Report in Appendix A). The DET also
collected surface water samples from several locations along the drainage ditch for field pH
measurements. In an area where the sludge material was visible near the culvert, pH

measurements ranged from 11.65 (unagitated) to 12.05 (agitated).

3.2 Excavation of Calcium Hydroxide Material

The excavation activities began in November 1997 and were completed in November 1998.
An approximate 30 by 20 ft-area along the drainage ditch and culvert was excavated and
disposed of in a certified Subtitle D landfill (see Figure 1 of the IM Completion Report).
Sandy clay soil interbedded with calcium hydroxide sludge layers was excavated to a depth
of 5 ft bls. Groundwater was encountered at 4 ft bls. The excavation was subsequently

backfilled with high end sandy clay and topsoil, which was graded and seeded.
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3.3 Conclusions

Approximately 260 cubic yards (y3)of calcium hydroxide sludge material and soil was
excavated from an area in the southeast corner of SWMU 11. The excavated material was
determined to be non-hazardous and was disposed of in a certified Subtitle D landfill. No
calcium hydroxide material was visible after completion of the subsequent backfill
activities. The area of excavation, as presented in Figure 1 of the IM Completion Report,
appears to have also included the excavation of sediment sample G011MO0001, effectively

addressing any residual sediment contamination at that location.
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4.0 Summary of Additional Investigations

During the latter parts of 1997 and 1999, the RFI investigations continued with soil and
groundwater sampling under the Zone G RFI Workplan Addendum (EnSafe, 2000). Additional
soil samples were also collected to delineate metals contamination and to develop site-
specific SSLs for metals by analysis of SPLP and total organic carbon (TOC) content of soils.
One additional groundwater sampling event was also conducted on December 12, 1997.

These planned investigations were to address comments received from SCDHEC on the
Zone G RFI Report, Revision 0 (EnSafe, 1998).

In June 2001, CH2M-]ones collected additional surface soil samples to further investigate
the occurrence of lead in surface soil. The data from the additional investigations are
summarized in this section; the EnSafe analytical data and validation reports are provided
as Appendices B and C, respectively. The CH2M-Jones analytical data summary is
presented in Appendix D.

4.1 Soil Sampling and Analysis

During the additional investigation of SWMU 11 under the RFI Workplan Addendum,
EnSafe installed six borings in 1999 (G011B006 through G0115B011) in the area of the former
holding ponds. Surface (0 to 1 ft bls) and subsurface (3 to 5 ft bls) soil samples were
collected from each of these sampling locations. Two additional sediment samples
(G011M003 and G011M004) were also collected, approximately 60 ft to the east and west of
previous sediment sample location G011MO001. These sampling locations are depicted in
Figure 4-1.

4.1.1 Surface Soil

EnSafe installed four of the additional soil borings (G0115B008, G011SB009, G0115SB010, and
(G0115B011) adjacent to previous RFI soil boring and probe locations (refer to Figure 2-1 of
this RFI Report Addendum). Surface soil samples were collected from these borings and
analyzed for metals, SPLP metals, and TOC. Two additional borings (G011SB006 and
G0115B007) were installed north and northeast of previous boring location G011SB001,
where surface soil lead concentrations were identified as a residential pathway COC.
Surface soil samples were collected from these borings for metals analysis. The s0il

sampling was conducted on December 14, 1999,
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These surface soil sample results were screened against the Zone G BRCs and Zone G
background ranges for metals, and then compared to the EPA generic SSLs (DAF = 10) and
Region III residential RBCs (2000). Inorganic analytes that were detected above the Zone G
background range were not considered COPCs if the detected concentration was less than
the RBCs or SSLs. Calcium and sodium were detected in the sample obtained from
G011SB009 above BRCs, but there was no established SSL or RBC for these parameters,
There were no inorganic concentrations above the RBCs or SSLs in the surface soil samples
collected from the additional investigation. A summary of the detected analytes is

presented in Table 4-1.

4.1.2 Subsurface Soil

The results of the analytes detected in the subsurface soil samples from the additional
investigation (G011SB006, G0115B007, G0115B008, G011SB009, and G0115B011) are
presented in Table 4-2. Subsurface soil inorganic results were screened against the Zone G
BRCs and Zone G background ranges for inorganics (metals). Inorganic compounds that
were detected with concentrations within the Zone G background range for subsurface soils
were eliminated from further consideration. The inorganic analytes detected above the
BRCs and Zone G background ranges were then screened against the generic SSLs (using a
DAF = 10). Inorganic analytes detected above both the Zone G background range maximum
value and SSLs were considered COPCs based on their potential to adversely affect the

groundwater quality.

Soil concentrations (3.0 to 4.8 mg/kg) for tin were slightly above the background range
values (1.1 to 2.9 mg/kg) in four subsurface soil samples. There is no SSL listed for tin in the
EPA SSL guidance document, or in EPA Region IIl RBC tables. Tin is further evaluated as a
COPC in Section 5.0 of this RFI Report Addendum.

Barium (G0115B011) and selenium (G011SB007, G011SB008, and G0115B011) concentrations
in the soil samples were above the Zone G background range, but below the SSL. No other

inorganics were detected at concentrations above the Zone G background range.

4.1.3 Sediment Samples

Two sediment samples were collected in the area near previous sampling location
GO011MO001 (refer to Figure 2-1). The results of the analytes detected in the sediment soil
samples are presented in Table 4-3. The sample results were screened against Zone G
background ranges for surface soil. The analytes detected above the Zone G background
range were then screened against the sediment screening values (S5Vs) (EPA Region IV

Ecological Risk Assessment Bulletin). Concentrations of analytes exceeding both the Zone G
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background range and the S5Vs would then be identified as COPCs. No inorganics detected

in sediments exceeded their background ranges.

4.1.4 CH2M-Jones Soil Sampling

In June 2001, CH2M-Jones staff collected soil samples to further investigate lead in surface
soils, as outlined in the IM Work Plan which was submitted to the BCT in May 2001. Four
surface soil samples were collected from the area immediately adjacent to soil boring
G0115B001 near the northern SWMU boundary to further investigate the lead levels
detected at that location during the RFI.

The four new samples were collected from within a 6 to 8 ft radius of the boring G011SB001
location, approximately 90 degrees apart from each other. Figure 4-2 presents the locations
of these samples in relation to boring G0115B001 and to the SWMU boundary.

The samples were analyzed for lead using EPA Method SW 846-6010, and the results are
summarized in Table 4-4. The complete analytical results are presented in Appendix D of
this RFI Report Addendum.

The results of CHZM-Jones’ soil sampling indicate that lead was detected in all four of the
surface soil samples near boring G011SB001, but at concentrations well below the typical
value considered suitable for unrestricted land use of 400 mg/kg. These results indicate that
the isolated occurrence of lead at this location does not constitute a significant soil

contamination source area.
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TABLE 4-1
Analytes Detected in Surface Soil
RFI Report Addendum, SWMU 11, Zone G, Charleston Naval Complex
Zone G
Soil-to- Region Il  Surface Soil
Concentration Groundwater Residential Background
Parameter Location (mg/kg) Qualifier SSL® (DAF=10) Soil RBC® Range d

Aluminum G0118B006 5,310
G0118B007 10,400
G011SB00C8 4,710 =
G011SB009 7,010 =
GO011SB010 6,020
GO11SBO11 8,030

4,190,000 200,000 2,190 - 17,800

Antimony G011SB0086 0.66 J 10.7 88 0.79-57
G011SB007 0.93 J
(G011SB008 0.9 J
G01188010 0.51 J
G0118B0O11 1.00 J
Arsenic G011SB006 46 = 804 3.8 3.1-25
G0118B007 71 =
G011SB003 35 =
G0115B009 6.0 J
G0115B01C 1.3 J
GO11SBO11 586 =
Barium G011SB006 243 = 1,416 14,000 11-129
G011SB007 242 =
G0118B008 24.8 =
G0115B009 241 J
G011SB010 14.2 J
GO011SBO11 4886 =
Beryllium G011SB0O06 0.67 = 21.0 410 047-11
G011SB007 0.86 =
G011SB008 0.38 =
G011SB010 0.17 J
Go11SBO11 0.47 J
Cadmium GO0118B006 0.08 J 33.8 100 012-1.7
Calcium G011SB006 26,200 J NL NL 8,920 - 52,300
G011SB007 33,200 J
G011SB008 5,330 J
G011SB00g 143,000 J
G011SB010 2,550 J
G011SBO11 5,160 J
Chromium, Total G011SB006 14.4 = 5,384 610 7.0-39
G0115B007 23.1 =
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TABLE 4-1
Analytes Detected in Surface Soil
RFI Report Addendum, SWMU 11, Zone G, Charleston Naval Complex
Zone G
Soil-to- Region il Surface Soil
Concentration Groundwater Residentlal Background
Parameter Location {mg/kg) Qualifier $SL® (DAF=10) Soil RBC® Range *
Chromium, Total G011SB008 9.5 = 5,384 610 7.0-39
G011SB009 15.1 =
G011SB010 8.2 =
GD11SB011 21.8 =
Cobalt G011SB006 1.4 J NL 12,000 11-6.2
G011SB007 27 J
G0115B008 1.5 d
G011SB009 25 J
G011SB010 0.95 J
G011SB0O11 1.9 J
Copper G011SB006 298 = 2,191 8,200 23-431
G0115B007 14.0 =
G011SB008 15.2 =
G011SB009 6.0 J
G011SB010 7.5 =
G011SB011 8.8 =
Iron G011SB006 6390 = 1,370,000 61,000 4,300 - 32,700
G011SB007 1,200 =
G0115B008 6,930 =
GO11SB009 9,630 =
G0118B010 2,890 =
GO115BO11 12,700 =
Lead GO011SB006 148.0 = 333 400° 35-275
G0115B007 33.9 =
G011SB008 143.0 =
G011SB009 18.7 =
G011SB010 7.6 =
G011SBO11 69.9 =
Magnesium G011SB006 922 = NL NL 766 - 5,280
GO011SB007 2,230 =
G01188008 460 =
G011SB00g 1,760 J
G0118B010 370 J
G011SBO11 814 =
Manganese G011SB006 62.1 = NL 4,100 39 - 359
GO0115B007 74.4 =
GO011SB008 43.3 =

GO011SB009 135.0 =
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TABLE 4-1
Analytes Detected in Surface Soil
RFI Report Addendurn, SWMU 11, Zone G, Charleston Naval Complex
Zone G
Soil-to- Region Il  Surface Soil
Concentration Groundwater Residential Background
Parameter Location {(mg/kg) Qualifier SSL® (DAF=10) Soil RBC® Range *
Manganese G011SBo10 13.8 = NL 4,100 39 - 359
G011SB011 281 =
Mercury G011SB006 0.52 = 36.2 23° 0.060- 2.0
G011SB007 0.18 =
G011SB008 0.38 =
G011SB009 0.04 =
G011SB0O11 0.15 =
Nickel G011SB006 59 = 1,615 4,100 2.0-27
G011SB007 9.7 =
G011SB008 37 =
G011SB009 4.2 J
G011SB010 26 J
G011SB011 3.6 J
Potassium G011SB006 494 = NL NL 280-1,730
G011SB007 653 =
G011SB008 167 J
G011SB009 449 J
G011SB010 240 J
G011SB0O11 323 J
Selenium G011SB006 0.86 J 252 1,000 045-1.4
G011SB007 1.30 =
G011SB008 0.76 J
G011SB010 0.47 J
G011SB0o11 1.30 =
Sodium GO11SB006 336.0 J NL NL 394 - 1,150
G011SB0o07 299.0 J
G011SB008 105.0 J
G011SB009 1,720.0 J
G011SB010 841 J
G011SBO11 202.0 J
Tin (Sn) G(011SB008 4.2 J NL 120,000 26-26
G011SB007 3.3 J
G011SB008 40 J
G011SB009 5.1 J
G0118B010 2.8 J
G011SBO11 35 J
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TABLE 41
Analytes Detected in Surface Soil
RFI Report Addendum, SWMU 11, Zone G, Charleston Naval Complex
Zone G
Soil-to- Region lll Surface Soil
Concentration Groundwater Residential Background
Parameter Location (mg/kg) Qualifier SSL® (DAF=10) Soil RBC®  Range®
Vanadium G0115B006 12.7 = 3,000 1,400 7.2-57
G011SB00O7 28.4 =
G01188008 15.9 =
G011SB009 16.0 J
GO11SB010 10.4 =
G0118BO11 227 =
Zine G011SB006 113.0 J 8,000 61,000 18- 1,650
G011SB007 46.4 J
G0118B008 52.8 J
G0118B009 33.9 J
G011SB010 17.0 J
Go115B011 67.4 J

? Calculated using EPA Generic SSL (DAF=20) value and dividing by 2, obtained from the EPA Soil
Screening Guidance: Technical Background Document, EPA/540/R-35/128, May 1996.

® Residential RBCs (HI = 0.1 for non-carcinogens) were obtained from the EPA Region IIl, RBC Table,
October 5, 2000 (http://www.epa.qgov/epahome/search.html} uniess oltherwise noted.

° Residential RBC for lead and mercury were obtained from ingestion values in the EPA Soil Screening
Guidance: Technical Background Document, EPA/540/R-95/128, May 1996.

9 Surface soil background (grid-based) range is a range of Zone G grid-based sample concentrations.
= chemical detected at concentration shown
DAF  dilution attenuation factor
Ht hazard index

J chemical detected at concentration below method detection limit
NL  not listed

RBC risk-based concentration

SSL  soil screening level
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TABLE 4-2
Analytes Detected in Subsurface Soil
RF! Report Addendum, SWMU 11, Zone G, Charleston Naval Complex
Zone G
Soil-to- Subsurface Soil
Groundwater Background
Concentration ssL? (Grid-Based)
Parameter Location {mag/kg) Qualifier (DAF=10) Range®
Aluminum G0115SB006 6,760 = NL 2,630 - 36,800
G0D11SB007 15,600 =
GD11S8008 11,100 =
G011SB009 11,100 =
G011SB011 18,000 =
Antimony G0115B006 0.53 J 25 NA
G011SB007 1.20 J
G011SB008 0.86 J
G011SB011 0.68 J
Arsenic G011SB006 29 = 145 1.4-36
G011SB007 7.7 =
G011SB008 47 =
G011SB009 24 J
G011SB011 3.6 =
Barium G011SB006 223 = 800 7.7-63
G0118B007 26.0 =
G011SB008 219 =
G011SB009 427 J
G011SB011 73.1 =
Beryllium G011SB006 0.60 = 31.5 0.45-2.4
G011SB007 1.10 =
G0115B008 0.30 J
G011SBO11 0.74 =
Calcium G0118B00s 6,730 J NL 6,390 -127,000
G0115B007 5,580 J
G0115B008 2,270 J
G011SB009 3,060 J
G011SB0O11 8,070 =
Chromium, Tolal G011SB006 10.5 = 19 7.4-65
G0115B007 30.3 =
G011S8008 18.1 =
G011SB00g 16.0 =
G011SB0O11 33.9 =
Cobalt GO11SB006 1.0 J NL 0.90- 15
G011SB007 5.6 J
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TABLE 4-2
Analytes Detected in Subsurface Soil
RFI Report Addendum, SWMU 11, Zone G, Charleston Naval Complex
Zone G

Sail-to- Subsurface Soil
Groundwater Background

Concentration ssL* (Grid-Based)
Parameter Location (mg/kg) Qualifier (DAF=10) Range”
Caobalt G011SB008 1.3 J NL 0.90-15
G0115B009 2.6 J
G011SBO11 3.8 J
Copper G011SB006 2.40 = 5,500° 1,070 - 3,890
G0118B00O7 23.40 =
G011SB008 0.89 J
G011SB009 1.40 J
G011SBO11 5.00 =
Iron G0115SB006 7,530 = NL 3,110- 58,100
G011SB007 19,800 =
G0115B008 16,100 =
G011SB009 12,300 =
G011SBO11 14,500 =
Lead G0118SB006 18.5 = 400 24-76
G011SB007 30.6 =
G011SB008 174 =
G011SB00g 18.8 =
G011SB011 21.3 =
Magnesium G011SB006 662 = NL 1,040 - 7,040
G0115B007 2,410 =
G011SB008 827 =
G011SB00S 699 J
G011SB011 1,750 =
Manganese G0118B006 215 = 475° 20 - 409
G0118B007 290.0 =
G011SB008 28.2 =
G011SB00g 44 .4 =
GO11SBO11 38.0 =
Mercury G011SB006 0.51 = NL 0.050-0.37
G011SB007 0.31
G011SB011 0.24 =
Nickel G011SB006 26 J 6,500 1.9-22
G0118B007 104 =
G01188008 1.7 J
G011SB009 31 J
G0118SB011 6.3 =
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TABLE 4-2
Analytes Detected in Subsurface Soil
RF! Report Addendum, SWMU 11, Zone G, Charleston Naval Complex
Zone G

Soil-to- Subsurface Soil
Groundwater Background

Concentration ssL® (Grid-Based)
Parameter Location {mg/kg) Qualifier (DAF=10) FIangeb
Potassium G011SB006 221 J NL 670-3,790
G011SB007 1,190 =
G011SB008 329 J
G011SB009 185 J
G011S5B011 1,210 =
Selenium G011SB006 0.9 J 2.5 0.54-1.0
G0118B007 2.0 =
G011SB008 2.3 =
G0115B011 1.3 =
Sodium G011SB006 101 J NL 1,070 - 3,890
G011SB007 194 J
G011SB008 154 J
G011SB011 268 J
Thallium G011SB0O11 0.34 J 0.35 1.0-1.0
Tin (Sn) G011SB006 3.0 J NL 11-29
G0115B007 48 J
G011SB008 3.5 J
G011SB00g 48 J
Vanadium G0115B006 15.5 = 3,000 5.9-112
G0118B007 49.8 =
G0118B008 299 =
G011SB009 20.8 J
G0118B011 37.9 =
Zing G011SB006 14.4 J 6,000 20-198
GO11SB007 71.6 J
G011SB008 16.3 J
G0115B009 14.7 J
G011SB0O11 31.9 =

Concentrations outlined and in bold text exceed both the Zone G background ranges and the SSL.

* Calculated using EPA Generic SSL (DAF=20) value, obtained from the EPA Soil Screening
Guidance:Techincal Background Document, EPA/540/R-95/128, May 1996, and dividing by 2 for DAF=10

value.

® Subsurface soil background (grid-based) reference screening value range is a range of Zone G grid-based

sample concentrations.

¢ Calculated using EPA Region Ill RBC Table, October 5, 2000 generic SSL values, DAF=20 and dividing by 2

for DAF=10 value.

= chemical detected at concentration shown
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TABLE 4-2
Analytes Detected in Subsurface Soil
RFI Report Addendum, SWMU 11, Zone G, Charleston Naval Complex
Zone G
Soil-to- Subsurface Soil
Groundwater Background
Concentration ssL? {Grid-Based)
Parameter Location {ma/kg) Qualifier (DAF=10) Range®
DAF dilution attenuation factor
J

chemical detected at concentration below method detection limit
NL notlisted

RBC risk-based concentration
SSL  soil screening level
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TABLE 4-3
Analyles Detected in Sediment
RF! Report Addendum, SWMU 11, Zone G, Charleston Naval Complex
Sediment
Concentration X Screening Zone G Surface Soil
Parameter Location (mg/kg) Qualifier Values®  Background Range "
Aluminum GO011M0003 1,370 = NL 2,190 - 17,800
G011M0004 4,050 =
Antimeny GO011M0003 0.29 J 12 079-57
G011M0004 0.30 J
Arsenic G011M0003 0.32 J 7.24 3.1-25
GO011M0004 0.78 J
Barium G011M0003 2.50 J NL 11-129
G011M0004 9.20 J
Calcium G011M0003 475 = NL 8,920 - 52,300
G011M0004 218 J
Chromium, Total GO11M0003 2.4 = 52.3 7.0-39
G011M0004 5.0 =
Cobalt G011M0003 0.25 J NL 11-6.2
GO011M0004 0.51 J
Copper G011M0003 0.52 J 18.7 23 -431
G011M0004 1.20 J
Iron G011M0003 639 = NL 4,300 - 32,700
GO011M0004 2,070 =
Lead G011M0003 3.1 = 20.3 35-275
GO11M0004 47 =
Magnesium GO11M0003 418 J NL 766-5,280
G011M0004 122.0 J
Manganese G0O11M0003 6.2 = NL 39-359
G011M0004 13.4 =
Nickel GO11M0003 0.55 J 15.9 2.0-27
G011M0004 1.50 J
Potassium G011M0003 253 J NL 280-1,730
G011M0004 779 J
Sodium GO11M0004 41.2 J NL 394-1,150
Vanadium G011M0003 21 J NL 7.2-57
GO11MO004 5.9 =
Zinc G011M0003 2.8 = 124 18-1,650
GO11MO004 6.1 =

? Sediment Screening Values were obtained from the EPA Region IV, Waste Management Division - Ecological
Risk Assessment Bulletin: Sediment Screening Values for Hazardous Waste Sites, Table 3, updated 8-11-1999.

® Surface soil BRCs are a range Zone G background grid sample concentrations.
= chemical detected at concentration shown
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TABLE 4-3
Analytes Detected in Sediment
RF! Report Addendum, SWMU 11, Zone G, Charleston Naval Complex
Sediment
Concentration Screening Zone G Surface Soil

Parameter Location (mg/kg) Qualifier Values®  Background Range "

DAF  Dilution attenuation factor

J chemical detected at concentration below method detection limit
NL not listed

RBGC risk-based concentration

S8V  sediment screening value
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TABLE 44

Lead Concentrations in Surface Soils Near Boring G011SB001

RF1 Report Addendum, SWMU 11, Zone G, Charleston Naval Complex

Concentration
Parameter Location (mg/kg) Qualifier
Lead G011SB0o12 422 =
G011SB013 64 =
G011SB014 64.7 =
GO011SB015 103 =
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50 COPC/COC Refinement

The Zone G RFI Report, Revision 0 (EnSafe, 1998) identified lead as the only COC in surface
soil for an unrestricted land use scenario. No other COCs were identified. Tin was
identified as a COPC for subsurface soil in Section 4.0 of this report addendum, based on

exceedance of the screening criteria.

5.1 Surface Soil

5.1.1 Lead

The lead concentration in one sample (1,100 mg/kg in boring G011SB001) exceeded the
Zone G background range, the typical unrestricted land use target cleanup level of 400
mg/kg, and the typical industrial land use cleanup level of 1,000 mg/kg. None of the four
additional soil samples collected by CH2M-Jones surrounding this location exceeded the
400 mg/ kg unrestricted use RBC for surface soils. In addition, the lead concentration in the
subsurface soil sample at boring G0115B001 (17 mg/kg) was well below criteria, indicating

that the leaching of lead is not occurring.

Based on these results, the extent of lead in surface soil exceeding 400 mg/kg at this
location is a spot location centered around boring GO11SB001. The average lead
concentration in samples in this area is 275 mg/kg, which is well below the 400 mg/kg
criteria. The monitoring well at this location has also not detected lead, indicating that
leaching is not occurring. Based on these considerations, the extent of lead in soil at this site
is not sufficient to pose a significant threat to human health or the environment. Lead is not
considered a COC at SWMU 11.

5.2 Subsurface Soil

521 Tin

Soil concentrations (3.0 to 4.8 mg/kg) for tin were slightly above the range found in Zone G
grid samples (1.1 to 2.9 mg/kg). The EPA does not list an SSL for tin. Using the base-wide
CNC tin background range (0.64 to 24 mg/kg), the soil concentrations observed in the
SWMU 11 samples fall within the lower end of this range. In addition, tin did not exceed

background levels in any of the original RFI soil samples, indicating that it is not widely
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present at the site, nor is it a COPC/COC in groundwater. Tin is not considered a COC at
SWMU 11.

5.3 Sediment

There were no COPCs identified in the additional sediment samples (G011M003 and
G011M004) collected at SWMU 11. However, the RFI identified mercury concentrations (2.1
mg/kg) at location G011MO001 (at the entrance to drainage culvert) as exceeding the Zone G
BRC value and the SSV. The downgradient sediment sample, G011IM002 (at the exit of
drainage culvert, prior to discharge into wetland), did not display mercury concentrations
exceeding the SSV. A re-screening of the results indicated that sediment sample G011M001
contained mercury concentrations above the both the Zone G surface soil background
ranges and the SSV.

Mercury was considered a COPC in the sediment at SWMU 11, because of concentrations
exceeding the SSV. However, the IM conducted at the site excavated soils from land surface
to 5 ft bls at this location, removing the affected sediment in the area of G011M001 (refer to
Section 3.0 of this RFI Report Addendum). Therefore, mercury levels in the sediment at
SWMU 11 do not warrant further investigation or action. There were no other COPCs
identified in sediment at SWMU 11.
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6.0 Summary of Information Related to Site
Closeout Issues

6.1 RFI Status

The Zone G RFI Report, Revision 0 (EnSafe, 1998) addressed SWMUs/AOCs within the CNC,
including SWMU 11. At the conclusion of the RFI report, EnSafe did not consider the
investigation to be complete for this site, and their subsequent Zone G RFI Workplan
Addendum (EnSafe, 2000) proposed additional sampling. Reports, comments, and responses
made by SCDHEC following the Zone G RFI Report, Revision 0 confirmed that additional
sampling was necessary. A copy of the Navy/EnSafe responses to SCDHEC comments on
the Zone G RFI Report, Revision 0 and the Zone G RFI Work Plan Addendum for this site, as
well as CH2M-Jones responses to comments on the RFI Report, are provided as

Appendix E.

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

6.2 Presence of Inorganics in Groundwater

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

According to the RFI and the subsequent additional investigation, there were no inorganic
analytes present in the subsurface soil at concentrations above their applicable SSLs.
Arsenic and iron were previously detected in groundwater at levels above criteria at SWMU
11. Iron concentrations have decreased, but are still above the screening criteria. Arsenic
and thallium levels have decreased to below the MCL, and are within the averall CNC
background range. During the RFI, mercury was detected at concentrations below the MCL

and RBC, and concentrations have since decreased to below detection limits.
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6.3 Potential Linkage to SWMU 37, Investigated Sanitary
Sewers at the CNC

SWMU 11 was an acetylene plant, which piped acetylene to the shipyard and pumped the
calcium hydroxide enriched water byproduct into adjacent holding ponds. Based upon
available information, there do not appear to be any impacts to groundwater from site
operations, or to sanitary sewers from groundwater. No COPCs were identified in

groundwater during the RFI. Further evaluation of this issue is not warranted.

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

Potential linkage of a SWMU or AOC to a storm sewer refers to the possibility of a
groundwater plume at a SWMU or AOC migrating into a storm sewer from which it would
subsequently migrate to the water bodies around the CNC, or to the presence of a cross
connection between the sanitary sewer and storm sewer. Available information does not
indicate that storm sewers are impacting the site, and the IM addressed the mercury
detected in ditch sediments at the southeast corner of the SWMU (sample G011M001).
Mercury was not detected in the two additional sediment samples collected at this location
during the RFI work plan addendum field work. Therefore, further evaluation of this issue

is not warranted.

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

The nearest investigated railroad line to SWMU 11 is approximately 120 ft to the southwest.
There is no known linkage between SWMU 11 and the investigated railroad lines of AOC
504. Therefore, further evaluation of this issue is not warranted.

6.6 Potential Migration Pathways to Surface Water Bodies at
the CNC

The nearest surface water body to SWMU 11 is a wetland associated with Shipyard Creek,
which lies approximately 160 ft to the southeast. Two potential migration pathways from
the site to surface water are overland flow via stormwater runoff, and subsurface flow via
groundwater. Mercury was identified as a COPC in sediment soil at the entrance to a
drainage culvert that leads to the wetland. Lead was identified as a COPC/COC in surface
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soils at SWMU 11, but not in sediments. A sediment sample collected at the exit of the
drainage culvert into the wetland did not contain lead or any other inorganics above
RBCs/SSVs. The surface soils with lead at levels exceeding the screening criteria appear to
be isolated, and do not comprise a large enough source to make the overland flow of lead in

soils via stormwater a valid exposure pathway.

There were no COPCs identified in groundwater. The results of the IM conducted at the site
removed the sediment containing the COPC mercury. Therefore, further evaluation of

mercury as a COPC/COC in sediments is not warranted.

6.7 Potential Contamination in Qil/Water Separators (OWSs)

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

Neither the RCRA Facility Assessment (RFA) nor the RFI refer to the presence or possible
presence of an OWS at SWMU 11. In addition, there is no visual evidence of an OWS at this
site. There is also no reference made in the basewide OWS report prepared by the Navy in
Y2000 to an OWS at this facility. Therefore, further evaluation of this issue at SWMU 11 is

not warranted.

6.8 Land Use Control Management Plan
No COCs were identified for SWMU 11. However, because elevated pH of some residual

in-place waste could be a concern during future subsurface construction at the site, CH2M-

Jones recommends that land use controls be considered for SWMU 11.

The land use controls should be consistent with the proposed industrial future land use,
and may include controlling site access to minimize erosion of the existing vegetative cover
and recording on the deed of the site condition.
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7.0 Recommendations

SWMU 11 was a former acetylene plant that discharged a byproduct of calcium hydroxide
saturated water into holding ponds. The holding ponds have been filled and the plant is no
longer visible on site. SWMU 11 is currently a grassy area covered with paved roads
running through the center of the site and bordering the west, east, and south sides. An IM
was completed at the site to stabilize the soil in the drainage swales (DET, 1999).

Based upon the original field activities conducted as part of the RFI, and subsequent
sampling and analysis as presented in Section 4.0 of this RFI Report Addendum, the RFI is

considered complete. No COCs are identified at the site. This site is recommended for NFA.
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1. INTRODUCTION

1.1 INSTALLATION RESTORATION PROGRAM The purpose of the Department of the
Navy (DON} Installation Restoration (IR) Program is to identify, assess, characterize and clean up
or control contamination from past hazardous waste disposal operations and hazardous material
spills at Navy and Marine Corps activities. The Defense Environmental Restoration Program
(DERP) is codified in the Superfund Amendments and Reauthorization Act (SARA). Section 211
(10 USC 2701). The IR Program is a component of DERP,

1.1.1 Naval Base Charleston IR Program At Naval Base Charleston, a Resource Conservation
and Recovery Act (RCRA) Facility Assessment (RFA) was prepared which divided the Naval Base
into zones and identified Solid Waste Management Units (SWMUSs) and Areas of Concern (AOCs)
within each zone. The RFA evaluated each SWMU and AOC and determined which sites required
further investigation. Based on the RFA, a RCRA Facility Investigation (RFI) Work Plan has been
or is being prepared for each zone containing SWMUs and AOCs requiring further investigation.

On completion of the RFI for each Zone, a RFI report will be prepared for that zone. The RFI
reports will identify SWMUs and AOCs containing wastes requiring remediation. Eventually,
Corrective Measures Studies (CMSs) will be prepared to determine the best means of remediating

each site.

12 __ INTERIM MEASURES Interim Measures (IM) performed as part of the IR Program are
intended to eliminate sources of environmental contamination or limit the spread of environmental

contaminants prior to the completion of the RFI CMS.

1.3 SWMU 11 SWMU 11 is the site of the former caustic pond near the interchange formed by

the junction of Bainbridge Avenue and Viaduct Road, located in Zone G of the former Naval Base
Charleston. The pond was used between the early 1940’s and the early 1970’s for the disposal of
calcium hydroxide (lime) sludge generated as a byproduct of acetylene gas production. The pond

was abandoned rather than closed, and no lime was removed when acetylene production ceased.
1-1



The site is an open space landscaped with grass. Calcium hydroxide sludge was visible in the
unfilled ditch area of the drainage culvert and in the culvert piping draining to the marsh located in
the southwest corner of SWMU 11. See Figure | for site location.

Direct Push Technology (DPT) samples taken by Ensafe during the Zone G RCRA Facility
Investigation, February 1998, found a layer of calcium hydroxide sludge one foot thick at a depth of
2’ to 4'. Groundwater samples collected from monitoring wells installed on site indicated a neutral
pH.

To further delineate the vertical and horizontal extent of the former pond, Environmental Detachment
Charleston (DET) conducted trenching operations which involved the use of a backhoe to trench a
two foot wide area, removing approximately six inches of soil at a time. The average depth at which
the lime layer was encountered was 2 — 2 1/2 feet below ground surface. See Figure 2 for locations of
trenches and depths the lime layer was encountered. The DET also collected surface water samples
from several locations in the ditch that surrounds the perimeter of the site. In the low lying area near
the drainage culvert, where the lime sludge is visible, and unagitated water sample indicated a pH of
11.65 and an agitated water sample a pH of 12.05. See Figure 2 for locations of pH readings.

14 SWMU 11 INTERIM MEASURE During the interval between the RFI and the
completion of the CMS, it was decided by Southern Division Naval Facilities Engineering
Command (SOUTHDIV) that an IM would be performed by Supervisor of Shipbuilding,
Conversion and Repair (SUPSHIP), United States Navy (USN), Portsmouth Va. Environmental
Detachment Charleston (SPORTENVDETCHASN). The scope of IM was limited to excavation
and disposal of soil in the area of the ditch and drainage culvert where the calcium hydroxide was

visible due to erosion. It was not the intent of this IM to address removal of the entire calcium

hydroxide layer. This IM is consistent with the ultimate cleanup of SWMU 11 and is not intended
to circumvent the public participation process inherent within environmenta! cleanup under RCRA

authority.

1.4.1 _SWMU 11 INTERIM MEASURE EXECUTION SUMMARY The execution of this

IM consisted of an excavation at the site. The Work Plan required the excavation of calcium
1-2



hydroxide contaminated soil from a 30’ x 20" area, % a depth of 5 *. See Appendix D for site
pictures. The excavation began in November of 1997. Soil removed from the site was
characterized as non-hazardous and disposed of in a certified Subtitle D landfill. No calcium
hydroxide sludge was visible after excavation and subsequent fill.

142 SWMU 11 INTERIM MEASURE CONCLUSION

This Interim Measure effectively removed contaminated soil from land surface to approximately 5'
below land surface (BLS) in the area along the ditch line and culvert where the calcium hydroxide
layer was visible. This site will be monitored for visible evidence of calcium hydroxide migration,

on a monthly basis, for a period of six months.
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2. INTERIM MEASURE EXECUTION
2.1 _ACTIONS REQUIRED BY INTERIM MEASURE WORK PLAN

¢ Removal and disposal of approximately 260 cubic yards of calcium hydroxide contaminated
soil at SWMU 11.

2.2 OBSERVATIONS NOTED
2.2.1 _Soil Conditions The land surface to approximately 5’ below ground surface was made up
of fine-grained, sandy clay soils interspersed with calcium hydroxide sludge layers. Some

construction debris, i.e., concrete and lumber was present between 2’ and 4'.

2.2.2 Groundwater Groundwater was encountered at approximately 4 feet.

23 PLAN MODIFICATIONS AND JUSTIFICATION. None.




3. INTERIM MEASURE OUTCOME

3.1 SITE CONDITIONS FOLLOWING COMPLETION OF WORK. Following
completion of all site work on 24 November 1998, the DET had removed 260 cubic yards of
calcium hydroxide contaminated soil. The site was back-filled with 4’6" of high end sand clay

compacted every 6", covered with topsoil to ground level, graded and seeded. Site photographs are
included in Appendix D.
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4. SAMPLING

4.1 _SAMPLING EVOLUTIONS AND RESULTS

4.1.1 Field Sampling No field sampling was performed

4.1.2 Confirmation Sampling No conformation sampling was performed.

4-1



S. WASTE GENERATION

51 HAZARDOQUS/POTENTIALLY HAZARDOUS WASTE
No hazardous waste was generated during this interim measure.

52 NON-HAZARDOUS WASTE

A total of 260.27 cubic yards of non-hazardous calcium hydroxide pesticide contaminated soil was
disposed of to a Subtitle D landfill permitted to accept special waste.

Waste Manifests are in Appendix E.
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ROSPER

1600 Bull Streat
Columbia, SC 29201-17048

COMMISSIONER:

Douglas E Beyant Sepwmber 2!, 1998
BOARD: Heary Sheparg [0, P.E.
o Carctaker Sitc Office
N NAVFACENGCOM, Southcrn Division
e Bl 7 3D P. Q. Box 19001y
North Charleston, SC 29419.9010
Roger Leaks, Je,
; Re:  Interim Measures Work Plan
Mark B. Kent for SWMU [1(Csustic Pond)
Cyndi C. Mosteller Dated September 1, 1998
Brian K. Smith Charleston Naval Complex
R SCO 170 022 560
Rodacy L. Grandy
Dear Mr. Shepurd:

The South Carolina Department of Health and Environmental Control (Department) has
revicwed the above referenced Interim Measurcs Work Plan according (o applicable State and
Federal Regulaticns, and the Charleston Naval Complex Razardons Waste Permit, effective
September 17, 1998, Based on this review and in accordance with Permit condition ILF.1(¢)
the Department tias gencrated comments that do not preciude the Department from approving
the Interim Measurcs work plan for SWMU L1. The attached comments should be considered
during the impiemcntation of work at SWMU 11 and included/considered during the
preparation of the IM Report. Based oo the above, the Department approves the SWMU 11 IM
Work Plan for impiementation. The start date for the implementation of work should be

considered 2s Sepiernber 25, 1998. Thus, in accordance with the schedule included in the work
plan the IM Report should be reccived no later than February 19, 1999,

Should you have any questions regarding this issue, please contsct Johnny Tapia at (803) 896-
4179 or Paul Berystrand at (803) 896-4016.

Sincerely ; g

Cmm:uve Acuon Engineering Section
Bureau of Land & Waste Management

Attachments

oc: Paul Bergstrand, Hydrogeology
Rick Riciter, Trident EQC
Tony Hunt, SOUTHNAVFACENGCOM
Reece Batten, SOUTHNAVFACENGCOM ~
Dan Spariosu, EPA Region [V T -

Post-it™ brand fax trangmittal memo 7671 | #of pages »

, DETACHMENT
SOUTH CAROLINA DEPARTMENT OF HEAL Sﬁ;éiiixi’l?.'r 2205578

LT T
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INTERIM MEASURES WORK PLAN

SWMU 11 (CAUSTIC POND)
Dated September 1, 1998

COMMENTS:

1. Preliminary sampling results indicate that the calcium hydroxide siudge to be
remaved could have a high Ph value, that could make it characteristically
hazardous, Therefore the sludge removed should be characlerized in

aceordance with R G1-79.261.22 previous to disposal. These results should be
reported in the IM Report.

The work plan indicated the intention to conduct monthly inspections for a six

month pcriod The DM Report should include a schedule for thesc planned
inspections,

3. The Environmuental Detachment should prepare IM work plans and reports in

aceordance with Permit condition IIF. of the RCRA permit eifective
" September 17, 1998,



APPENDIX C

SAMPLING
DOCUMENTATION



Section 3C Rev 0
Revision Date: 22 Apr 96
Page90of 9

APPENDIX A
PH CALIBRATION & ANALYSIS FORM

OPERATION CHECKLIST

pH meter serial number: = 5s~ &Y

No structural damage observed on meter/probe
. Probe filled with 3N KCL

1.

2

3. Probe rinsed with reagent grade water
4. Buffer soiutions within expiration date e
5. Check for LOW BATTERY prompt on meter 1

CALIBRATION

pH of reagent grace {De-lonized) water (o3
Slope {SLP) reading of pH meter {percent) [O1 2

TRUE VALUE OBSERVED TEMP
AT 25°C VALUE °C

pH 4 BUFFER MA FYy-= ~ 4
pH 7 BUFFER 700 RiT2X!
PH 10 BUFFER j 0,00

JO O 20, % -

SAMPLE ANALYSIS

! LAB | SAMPLE | SAMPLE| SAMPLE | pH1 | pH2 pH

. NUMBER | DATE . TIME LOCATION , MEASURE | MEASURE | AVERAGE
RS ooe? - H-24~ ‘78 P30 St =il STHATME 11, &y ' Hhé6>" /1 &£5
78 RloeT - 2| {24~ ¢ /430 seomu-1l Acined| (2,05 | 12,66 /2,05

REMARKS: SN abe.e  Roa <gamupawd iz Dafc only

ANALYST: ﬂz’ B DATE: ‘/Ziz' /25 TIME:_/37¢
~ ) *

REVIEWED BY: _lJ, DATE: _4/74/5 TmE: LSS

LAB DIRECTOR/SAMPLE COORDINA




Section 3C Rev 0

Revision Date: 22 Apr 96
Page 2 of 9

APPENDIX A :
PH CALIBRATION & ANALYSIS FORM

OPERATION CHECKLIST

pH meter seriai number: _80$R €5~

1. No structural damage observed on meter/probe Nes
2. Probe filled with 3N KCL b=
3. Probe rinsed with reagent grade water Jeg
4, Buffer solutions within expiration date N {=
5. Check for LOW BATTERY prompt on meter yes
CALIBRATION
pDH of reagent graae (De-lonized) water .02
Slope (SLP) reaaing of oH meter (percent) (0027
TRUE VALUE OBSERVED TEMP
AT 25°C VALUE °C
pH 4 BUFFER __ M A v
pH 7 BUFFER 7.00 7008 z4,8%
PH 10 BUFFER [0.00 [002 24,57
SAMPLE ANALYSIS
| LAB | SAMPLE; SAMPLE: SAMPLE : pHt1 | pH2 , pH
i NUMBER{ DATE TIME LOCATION  MEASURE | MEASURE ;| AVERAG
SA0eEA | ¥/LG/9% | ~g30 wwo~t] I | Z.82 703 702
002! f2o/5e | o930 | Sewomy—t #®2 | 7./{ 7 1] /)
2eL1g008"3 y/awzJ AR sumy—t_#2 | 7.05 7.0 7,04
sarigoosd| Yk | o142 mull | 2./8 2u/E 717
PSEWORS Y19/s2 | 0o |Sumnd]l T | 75O 25 A
\
I
|
|
i l
REMARKS: _F0oe._TvRewmmpia,g only.
ANALYST: _ LoD 8. T DATE: _4/29/9g TIME:_IDAd.

REVIEWED BY: U ﬁ ‘lﬁgh; g ﬂq ._ DATE: ‘ﬂzfﬂ/ ¢y TME: [0S

LAB DIRECTOR/SAMPLE COORDINATAOR
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Q O GENERAL ENGINEERING LABORATORIES Laborstory Certifications
. Meetine rodav’s needs with a vision for tomorrow. STATE GEL EPI
% - ' ! FL  ESTISGRII94  EBT4TURI
GO;P . N3 . N @ m
' sC 10120 10582
A TO“G ™ o934 02934
Client: Supervisor of Ship Building & Conversion
' SUPSHIP-Portsmouth Detachment-Env.
1899 North Hobson Ave.
North Charleston, South Carolina 29405-2106
Contact: Mr. Bill Hiers
Project Description: SUPSHIP-Portsmouth Detachment
cc: NPWC00197 Report Date:  June 02, 1998 Page 1of ]
Sample ID : SPORT0706-1
LabID : 9806027-01
Matrix : Soil
Date Collected : 06/01/98
Date Received 1 06/01/98
Priority : Urgent
Collector : Client
Parameter Qualifier Resulit DL RE  Units DF Analyst Date Time Batch M
General Chemistry
pH - 2 items
pH 12.0 0.0100 0100 SU 1.0 LIB 06/01/98 1747 123280
pH Temperature 255 0.100 0.100 C 1.0
M = Method Method-Descriplion
M1 EPA 9045
Notes:

The qualifiers in this report are defined as follows:
ND indicates that the analyte was not detected at a concentration greater than the detection limit.

J indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL).
U indicates that the analyte was not detected at a concentration greater than the detection limit
* indicates that a quality contrel analyte recovery is outside of specified acceptance criteria.

This data report has been prepared and reviewed

in accordance with General Engineering Laboratories

standard operating procedures. Please direct

any questions to your Project Manager, Karen Blakeney at (803) 769-7386.

3o ThoKb

Reviewed By \

i Il 1 )
| I
P O Box 30712 « Charleston, SC 29417 « 2040 Savage Road « 29414 |mmmﬂﬂmnl ‘!”lf ‘ l“

(803) 556-8171 « Fax (803) 766-1178 *9806027-01*
ﬁ Printed on recycled paper.
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o o GENERAL ENGINEERING LABORATORIES Laboratory Certifieations
- @\ Meeting todax’s needs with a vision for tomorrow. STATE GEL EPl
Vo & , FL EBTIS&RT2M  EBT472E .
OJP4 g%-\ gg ﬁim 10582
Tow\ . ™ 02934 02934
Client: Supervisor of Ship Building & Conversion
SUPSHIP-Portsmouth Detachment-Env.
1899 North Hobson Ave,
North Charleston, South Carolina 29405-2106
Contact: Mr. Bill Hiers
Project Description: SUPSHIP-Portsmouth Detachment
cc: NPWC00197 Report Date: June 02, 1998 Page 10f1
Sample ID : SPORT0706-2
LabID : 9806027-02
Matrix : Soil
Date Collected ) : 06/01/98
Date Received : 06/01/98
Priority : Urgent
Collector : Client
Parameter Qualifier Resuit DL RL Units DF Analyst Date Time Batch M
General Chemistry
pH - 2 items
eH 7.12 0.0100 0.100 su 1.0 LIB 06/01/98 1752 12328(
pH Temperature 25.1 0.100 0.100 C 1.0
M = Method Method-Description
M1 EPA 9045
Notes:

The qualifiers in this report are defined as follows:

ND indicates that the analyte was not detected at a concentration greater than the detection limit.

1 indicates presence of analyte at a concentration less than the reporting limit (RL) and greater than the detection limit (DL).
U indicates that the anaiyte was not detected at a concentration greater than the detection limit.

* indicates that a quality control analyte recovery is outside of specified acceptance criteria.

This data report has been prepared and reviewed

in accordance with General Engineering Laboratories

standard operating procedures. Please direct

any questions to your Project Manager, Karen Blakeney at (803) 769-7386.

Rcvicwg By ‘

P O Box 30712 » Charleston, SC 29417 = 2040 Savage Road * 29414 Iﬁmmm

(803) 556-8171 « Fax (803) 766-1178 *9806027-02*
. .
€. 3 Printed on recveled paper.



iR

QC Summary Report

Project Description: SUPSHIP-Portsmouth Detachment

cc: NPWC00197 Lab. Sample |D: $806027% Repont Date:  June 02, 1998 ' Page | of |
Sample/Parameter Type Batch NOM Sample Quai QC Units RPD% REC% Range Analyst Date  Time
General Chemistry '
QCS511621 9806027-02DUP 123280

pH 7.12 7.12 0.00 LIB 06/01/98 1753

pH Temperature 251 25.1 0.00
QC511622 LCS 123280

pH 6.93 990 (98.0-102) LIB 06/01/98 1754

Notes:

The qualifiers in this report are defined as follows:

] indicates presence of analyte < RL (Report Limir)
U indicates presence of analyte < DL (Detect Limit)

Va indicates that spike recovery limits do not apply when
sample concentration exceeds spike conc by a factor of 4 or more

GENERAL ENGINEERING LABORATORIES i
PO Box 30712+ Charleston, SC 29417 « 2040 Savage Road + 29407
{803) 556-8171 « Fax (803) 766-1178

a Printed on recycled paper.
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General Engineering .

2040 Savage Road
Charleston, South Caroh.. W7
P ' f I f CHAIN OF CUSTODY RECORD E&rﬁ::;ﬁ%:;im Carolina 29417
age O ‘ r (803} 556-8171
. O gg
Client Namchacility Name ?IAM%E AN?L (SE)F %l R ln %) - use semarks ares 10 specify F'ﬁc compounds of methods Use ¥ of P in the boxes 10 indicsic whether
SPORTEN Y DET ¢ HASN. é : LITLI] de et e
Collected by/Company g | i E ,%‘n i ~ 4 ﬁ Q 35 Oq ~[ .
APORTENVOETCHAN | g i 1 ; -
SAMPLEID | DATE | TIME ég%‘g |4 g g gi g §§ & i 3 33|z é i g | Remarks
>l | spseroiog -Wle-1- 99| 130 k. oreint.
02 kPoRTonra 98|35 |11 H* S0/

Z = yi 2
% - pDates Time: Recelved by: Relinquished by: Date: Time: ;%Z .
ﬂd?%{t'/l ﬁ% M- 1-Blizos | L snn coky gl /l/wﬂn (Un skt 1/l 1545, A

¢ ’/g })l‘/amcduuyunyh\gw J -1 ,\T(':lc Remarks: i




APPENDIX D

PHOTOGRAPHS



SWMU 11 -START OF EXCAVATION

“SWMU 11 DURING EXCAVATION



SWMU 11 - EXCAVATION AT 5 FEET
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SWMU 11 - DITCH AND CULVERT AFTER COMPLETION OF INTERIM MEASURE
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SHIPPING
MANIFEST
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m OAKRIDGE LANDFILL

A WASTE MANAGEMENT COMPANY

SPECIAL WASTE APPROVAL NOTIFICATION

DATE.: 21 NOVEMBER 1998

CUSTOMER: ENVIRONMENTAL DETACHMENT CHARLESTON
CONTACT: HEATHER HINES

GENERATOR. ENVIRONMENTAL DETACHMENT CHARLESTON
CONTACT:

DESCRIPTION: CALCIUM HYDROXIDE CONTAMINATED SOIL

The Special Waste Disposal Application you submitted for the Generator referenced above

has been approved for a period of _3_ months begining 20 NOVEMBER 1998 for
a volume of __ 200 TONS

Your approval number is _OR 9811015 . Please ensure this approval number is on all
waste manifests and correspondence regarding this waste stream in order to facilitate proper
disposal and documentation. Please sign the manifest and provide a copy to your transporter
to accompany cach load sent 10 the landfill for disposal. Your cooperation is appreciated.

Sincerely,

QOakridge Landfill

” Ronnie L. Culb
Special Waste Administrator

2183 HIGHWAY 78, POB 145 DORCHESTER SC 29437
TEL: 843-563-2607 - FAX: 843-563-415¢
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WAR UAKRIDGE LANDFILL

u WASTE MANAGEMENT COMPANY

SPECIAL WASTE MANIFEST
Appraval # OR 9811015
Expiration 02/20/99

Generator: ENVIRONMENTAL DETACBMENT CHARLESTON

Account ..Number: 490-189

. Location/Address: SWMU 42 CHARLESTON SC (10)

Tele Number: 843-743-6777¢EXT 338 ontact: HEATHER HINES

Generataor Signature: ‘ ﬂ .
4

*saxkaksws TO BE COMPLETED BY TRANSPORTER ### %342 a4+

Tranaporter of Waste: BUTLER WARE TRUCKING

Date: /- AY~5§ Truck # .20

Driver Signature: : T —

sasaarass TO BE COMPLETED BY OAKRIDGE LANDFILL #**#* %%k

Disposal Site: Oakridge Landfill DWP 130

Description of Waste: SOL / CALCTUM HYDROXIDE CONTAMINATED SOIL

Ticket Number: SL& LQ/] 3 Tonnage: \3@ 47
Received By: L[W) Date: I “M{qg

1K HWY 78 (POB 145), DORCHESTER, 5C, 20437
TEL: 143-363-2507, FAX: £43.563-415%
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m UyAKRIDGE LANDFILL
¥ WASTE MANAGEMENT COMPANY
SPECIAL WASTE MANIFEST
Approval ¥ OR 9811015

Expirstion 02/20/99

Generator: ENVIRONMENTAL DETACBMENT CHARLESTON

Account .Number‘. 4950-189

_Location/Address: SWMU _{Z CHARLESTON SC (10)
Tele Number: 843-7717 EXT 338 Contact: HEATHER HINES

;/U{,fﬁzﬂ .

Generator Signature:

s#asssiuns TO BE COMPLETED BY TRANSPORTER #### #4244

Transporter of Waste: BUTLER WARE TRUCKING

Date: 1 -4 =4 Truck # 35

Driver Signature: 7)1 <14y l“iKQLﬂ‘u,lTD_zj

arssannirs TO BE COMPLETED BY OAKRIDGE LANDFILL *#*#**asant

Disposal Site: Qakridge Landfill DWP 130

Description of Waste: SOL / CALCIUM HYDROXIDE CONTAMINATED SOIL

Ticket Number: 8&31)(5(4‘ Tonnage: Qoé Qg
Received By: LﬂL@m Date: ) { ( QA{Q?

A0 WY 74, (MOB 145). DORCHESTER, SC, 28437
TEL: 343-383.2507, FAX: R43.563-4152
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m UAKRIDGE LANDFILL
% WASTE MANAGEMENT COMPANY
SPECIAL WASTE MANIYEST
Approval % OR 9811015

Expiration 02/20/99

Generator: ENVIRONMENTAL DETACHAMENT CHARLESTON

Account Number: 490-189

. Location/Address: SWMU H | CHARLESTON SC (10)

Tele Number: 843-743-67

, EXT 338 ontact: HEATHER HINES

Generator Signature:

*#a24444% TO BE COMPLETED BY TRANSPORTER #*+#astan

Transporter of Waste: BUTLER WARE TRUCKING

pates ([, 24,95 ’ Truck # / {n

N
Driver Signature: ,éz%,, ——

sssruswsss TO BE COMPLETED BY OAKRIDGE LANDFILL *##**#ktn#x

Disposal Site:  Oakridge Landfill DWP 130

Description of Waste: SOL / CALCTUM HYDROXIDE CONTAMINATED SOIL
Ticket Number: 8@ (lex:s Tonnage: O? 855

Received By: L{m—) Date: } / [ 61‘% LOIS/

1KY HWY TR (FOB 145), DORCHESTER, SC. 20437
TEL: 843-563.2607, FAX: %43.563-415%




IRV BPRWLTS § ., SRR i AT Hd3~-563-4158 T0: 893893486 GE 23

, —~
WA UAKRIDGE LANDFILL
1 WASTE MANAGEMENT COMPANY

SPECIAL WASTE MANIFEST

Approval # OR 9811015
Expiration 02/20/99

Generator: ENVIRONMENTAL DETACHMENT CHARLESTON

Account'Number: 490-189

_ Location/Address: SWMU (2 CHRARLESTON SC (10)

Tele Number: 843-743:6777, EXT 338 /én'tm: HEATHER HINES

Generator Signature:

*kaxkitiia TO BE COMPLETED BY TRANSPORTER #h#kkxasa

Transporter of Waste;: BUTLER WARE TRUCKING

Date: }} .34 ~9 ¢ Truck # 23S

Driver Signature: “h e 1 iy Kamdion

sikarwiddr TO BE COMPLETED BY OAKRIDGE LANDFILL ##*##dnanx

Disposal Site:  Oakridge Lendfill DWP 130

Description of Waste: SOL / CALCIUM HYDROXIDE CONTAMINATED SOIL

Ticket Number: 5 &( Qf } Tonnage: CQ ?«%5
Recelved By: %m./ Date: Nf m%g&

2153 HWY 78 (POB 145}, DORCHESTER, SC. 29437
TEL: M3-363-2607, FAX: £43.363415%
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m JAKRIDGE LANDFILL

1 WASTE MANACEMENT COMPANY

SPECIAL WASTE MANIFEST

Approval # OR 9811015
Expiration 02/20/99

Generator: ENVIRONMENTALU DETACHEMENT CHARLESTON
Account ‘Number: 490-189

. Location/Address: SWMU _/Z_ CHARLESTON SC (10)
"Tele Number: 843-743,677% EXT 338 Cgntact: HEATHER HINES
Gewnerator Signature: [V; ﬁ Ag/( ﬂ .7

AhARRARRANA TO BE COMPLE’I‘ED BY TRANSPOR'I‘ER hhhh Rk kAN

Transporter of Waste: BUTLER WARE TRUCKING

Date: /£ 25 =95 Truck # 2
)
Driver Signeture: ﬂ %/zq:’
—

ankiraradx TO BE COMPLETED BY OAKRIDGE LANDFTLL *##*xathnn

Disposal Site:  Oakridge Landfill DWP 130

Description of Waste: SOL/ CALCIUM HYDROXIDE CONTAMINATED SOIL

Ticket Number: %/8 (.Q’\% q Tonnage: (ﬁ@ 6) (D
Received By: Lfmﬂﬁ’d Date: I ” Q'L! {qg

12 HWY 78 (POB 145). DORCHESTER, SC, 20437
TEL: $43-363.2647, FAX: 143.563-415¢
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WWIR “AKRIDGE LANDFILL

1 WASTE MANAGEMENT COMPANY

SPECIAL WASTE MANIFEST
Appraoval # OR 9811015
Expiration 02/20/99

Generator: ENVIRONMENTAU DETACHMENT CHARLESTON

Account.Numben 490-189
‘Location/Address: SWMU _ // CHARLESTON SC (10}
Tele Number: 843-743-777/EXT 338

Generator Signature:

axarkassns TO BE COMPLETED BY TRANSPORTER #r%#4s s

Transporter of Waste: BUTLER WARE TRUCKING \
Dates 7/; // 7 Q;j Y Truck # () Lj
Driver Signature: é .

[

s#staunsss TO BE COMPLETED BY OAKRIDGE LANDFILL *#4*##%»

Disposal Site: Oakridge Landfill DWP 130

Description of Waste: SOL / CALCIUM HYDROXIDE CONTAMINATED SOIL

Ticket Number: @@35 Tonnage: Ql) ZQ . & 5
Recelved By: WZJ Date: ///th/qg/

UK HWY 78, (POB 145), DORCHESTER, SC. 25437
TEL: M43-563.2607, FAX: 843-563.415%
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WA AKRIDGE LANDFILL

x WASTE MANACEMENT COMPANY

SPECIAL WASTE MANIFEST
Approval # OR 9811015
Expiration 02/20/99

Generator: ENVIRONMENTAU DETACBEMENT CHARLESTON
Account Number: 490-189
‘Location/Address: SWMU Z z CHARLESTON SC(10)

Tele Number: 843-743-677 , EXT 338 c/étm HEATHER HINES

Generstor Signature: M/I

raarkrians TO BE COMPLETED BY TRANSPORTER **#xsxxass
Transporter of Waste: BUTLER WARE TRUCKING

pate: /[, 2 U, Truck 4 J\ [{

Driver Signature: g o /

[

rexrxakads TO BE COMPLETED BY OAKRIDGE LANDFILL *###dsxsnx

Disposal Site: Qakridge Landfill DWP 130

Description of Waste: SOL / CALCTUM HYDROXIDE CONTAMINATED SOIL

Ticket Number: g@&)OO Tonnage: CQQ O 5
Received By: %@W Date: / A[ CQ L'[/ q g/

1 WY 78 (POB 145), DORCHESTER, §C. 29437
TEL: 843-563.2607, FAX: 843-563-4158
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VAR UAKRIDGE LANBFILL
« WASTE MANAGEMENT COMPANY

SPECIAL WASTE MANIFEST

Approval # OR 9811018
Expiration 02/20/99

Generator: ENVIRONMENTAL PETACHMENT CHARLESTON
Account 'Number: 490-189

_ Location/Address: SWMU [[ CHARLESTON SC (10)
Tele Number: 843-743-6[;7. T338 Contact: HEATHER HINES
Generator Signature; /ﬁf/ﬁj // . Qf ,u.f{

v Y

AEkREAA K kh R TO BE COWLETED BY TRANSPOR’I‘ER fkhkkRkkA Kk

Transporter of Waste: BUTLER WARE TRUCKING
Date: } ) -4 -9 ¢

Truck # R

§
Driver Signatures Y0 §1y Hami iTan

sexsxaxnsr TO BE COMPLETED BY QAKRIDGE LANDFILL, **#x#shasn

Disposai Site:  Qakridge Landfill DWP 130

Description of Waste:  SOL / CALCIUM HYDROXIDE CONTAMINATED SOIL

Ticket Number: 5’&(&@4 Tonnage: & cj q l
Recetved By: ﬂg@ﬁ:@)\,) pe: 1 [QA4(GE

1K HWY 78, (FOB §45), DORCHESTER, SC, 20437
TEL: 843-56%-2607. FAX: 8435634132
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m YAKRIDGE LANDFILL
« WASTE MANAQEMENT COMPANY
SPECIAL WASTE MANIFEST
Approval # OR 9811015

Expiration 02/20/99

Generator: ENVIRONMENTAL DETACHMENT CBARLESTON
Account Number: 490-189

. Location/Address: SWMU _// CHARLESTON SC (10)
Tele Number: 843-743 ﬁ . EXT 338 Confact: HEATHER HINES
\
Generator Signature: ﬁ/// L ){ W
7

ssaxxiasis TO BE COMPLETED BY TRANSPORTER #*##xsa

Transporter of Waste: BUTLER WARE TRUCKING
Date: Z/’-;fo Truck # A4

Driver Signature:

s#s4axsar TO BE COMPLETED BY OAKRIDGE LANDFILL, #####%t#

Disposal Site:  Oakridge Lendfill DWP 130

Description of Waste: SOL / CALCIUM HYDROXIDE CONTAMINATED SOIL

Ticket Number: % aLo O f) Tonnage: 306%

Recelved By: Yo on Date: _| ({QAM/GS

2183 HWY 78, (FOB 145), DORCHESTER, SC, 30437
TEL: 443-362.2607. FAX: 843.563-4132




Analytical La(a Summary

;
08/15/200\ -.38 PM

StationID G011SB006 GO011SB006 GO11SB007 G011SB007 G011SB008
SamplelD| 011SB00601 (0-1ft) 011SB00602 (3-5ft) 011SB00701 (0-1ft) 0118SB00702 (3-5ft) 011SB008S1 (0-1ft}
DateCollected| 12/14/1998 0:00 12/14/1999 0:00 12/14/1999 0:00 12/14/1999 0:00 12/14/1999 0:00
DateAnalyzed 12/17/99 12/17/99 12/17/99 12/17/99 12/21/99
SDGNumber ENO31 ENO031 ENQ31 ENO31 EN031

Parameter Units
Aluminum, SPLP ug/L 685 J
Antimony, SPLP ug/L 2.4 U
Arsenic,SPLP ug/L 2 ]
Barium, SPLP ug/L 567 =
Beryllium, SPLP ug/L 0.9 U
Cadmium, SPLP ug/L 0.3 U
Calcium, SPLP ug/L 12000 =
Cobalt, SPLP ug/L 0.5 U
Copper, SPLP ug/L 3 U
Iron, SPLP ug/L 661 J
Lead, SPLP ug/L 26.8 =
Magnesium, SPLP ug/L 407 J
Manganese, SPLP ug/L 3.8 J
Mercury, SPLP ug/L 0.2 U
Nickel, SPLP ug/L 1.2 J
Potassium, SPLP ug/L 138 J
Selenium, SPLP ug/L 1.7 U
Silver, SPLP ug/L 0.5 uJ
Sodium, SPLP ug/L 4950 J
Thallium, SPLP ug/L 2.4 UJ
Tin (Sn), SPLP ug/L 27 U
Vanadium, SPLP ug/L 2.8 J
Zinc, SPLP ug/L 179 J
Chromium, Total ug/L 1.2 J
Aluminum mg/Kg 5310 = 6760 = 10400 = 15600 =
Antimony mg/Kg 0.66 J 0.53 J 0.93 J 1.2 J
Arsenic mg/Kg 4.6 = 2.9 = 7.1 = 7.7 =
Barium mg/Kg 24.3 = 22.3 = 242 = 26 =
Cadmium mg/Kg 0.08 J 0.03 U 0.03 U 0.04 U
Calcium mg/Kg 26200 J 6730 J 33200 J 5580 J

Elliot_SWMUO011_010815.xls / SWMUO011_Metal_Final
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Analytical Data Summary

08/15/2001 4:38 PM

StationID G011SB008 G011SB008 G011SB008 G0118SB00g G011SB009
SamplelD| 011SB008S2 (3-5ft) 011SB008T1 (0-1ft) 011SB008T2 (3-5ft) 011SB009S1 (0-1ft) 011SB009S2 (3-5it)
DateCollected| 12/14/1999 0:00 12/14/1999 0:00 12/14/1999 0:00 12/14/1998 0:00 12/14/1999 0:00
DateAnalyzed 12/21/99 12/17/99 12/17/99 12/21/99 12/21/99
SDGNumber ENO31 ENO031 ENO31 ENO031 ENO031

Parameter Units
Aluminum, SPLP ug/L. 5650 J 97.2 J 2990 J
Antimony, SPLP ug/L 2.4 U 2.4 U 2.4 U
Arsenic,SPLP ug/L 2 U 2 u 2 u
Barium, SPLP ug/L 1050 = 98.1 J 896 =
Beryllium, SPLP ug/L 0.9 U 0.9 U 0.9 U
Cadmiurn, SPLP ug/L 0.3 U 0.3 U 0.3 u
Calcium, SPLP ug/L 11800 = 71800 = 8480 =
Cobalt, SPLP ug/L 0.5 u 0.5 u 0.5 u
Copper, SPLP ug/L 41 = 0.9 U 2.7 U
Iron, SPLP ug/L 5010 J 212 uJ 3170 J
Lead, SPLP ug/L 18.5 = 27 u 7.4 u
Magnesium, SPLP ug/L 1980 J 2800 J 908 J
Manganese, SPLP ug/L 11.8 J 0.6 U 205 =
Mercury, SPLP ug/L 0.2 u 0.2 U 0.2 u
Nickel, SPLP ug/L 2.2 J 1.1 U 1.7 J
Potassium, SPLP ug/L 459 J 249 J 454 J
Selenium, SPLP ug/L 25 J 21 J 4 J
Silver, SPLP ug/L 0.8 J 0.5 uJ 0.5 uJ
Sodium, SPLP ug/L 6820 = 3420 J 7160 =
Thallium, SPLP ug/L 24 uJ 24 uJ 2.4 uJ
Tin {Sn), SPLP ug/L 27 U 27 u 27 u
Vanadium, SPLP ug/L 1.3 J 1 J 6.1 J
Zing, SPLP ug/L 166 J 12.8 J 119 J
Chromium, Total ug/L 9 J 0.6 U 5.2 J
Aluminum mg/Kg 4710 = 11100 =
Antimony mg/Kg 0.91 J 0.86 J
Arsenic mg/Kg 3.5 = 4.7 =
Barium mg/Kg 24.8 = 21.9 =
Beryllium mg/Kg 0.39 J 0.3 J
Cadmium mg/Kg 0.03 U 0.03 U
Calcium mg/Kg 5330 J 2270 J

Elliot_SWMUO011_010815.xls / SWMUOQ11_Metai_Fina!
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AnalyticalLuta Summary 08/1 5/200% 4:38 PM

StationID G011SB009 G0115B009 G011SB0O10 G011SB010 G0115B0O11
SamplelD{ 011SB009T1 (0-1ft) 011SB009T2 (3-5ft) 011SB010S1 (0-1fty 011SB0O10T1 (0-1ft) 011SB0O11S1 (0-1fi)
DateCollected| 12/14/1999 0:00 12/14/1999 0:00 12/14/1999 0:00 12/14/1999 0:00 12/14/1999 0:00
DateAnalyzed 12/17/99 12/17/99 12/21/99 12/17/99 12/21/99
SDGNumber ENO31 ENO31 EN031 ENO31 ENO31
Parameter Units
Aluminum, SPLP ug/L 2550 J 401 J
Antimony, SPLP ug/L 24 U 2.4 U
Arsenic,SPLP ug/L 2 u 2 U
Barium, SPLP ug/L 627 = 254 =
Beryllium, SPLP ug/L 0.9 U 0.9 U
Cadmium, SPLP ug/L 0.3 U 0.3 U
Caicium, SPLP ug/L 11800 = 19300 =
Cobalt, SPLP ug/L 0.5 u 05 u
Copper, SPLP ug/L 2.2 U 19.3 J
Iron, SPLP ug/L 605 J 264 J
Lead, SPLP ug/L 5.5 u 3.3 U
Magnesium, SPLP ug/L 203 J 1570 J
Manganese, SPLP ug/L 1.9 u 1 u
Mercury, SPLP ug/L 0.2 u 0.2 U
Nickel, SPLP ug/L 1.1 U 1.1 U
Potassium, SPLP ug/L 184 J 263 J
Selenium, SPLP ug/L 25 J 1.7 J
Siiver, SPLP ug/L 0.5 uJ 0.5 UJ
Sodium, SPLP ug/L 5160 = 7780 =
Thallium, SPLP ug/l. 2.4 uJ 2.4 uJ
Tin (Sn), SPLP ug/L 2.7 u 2.7 U
Vanadium, SPLP ug/k 7.8 J 1.4 J
Zinc, SPLP ug/L 19.9 J 17.4 J
Chromium, Total ug/L 2.3 J 0.8 J
Aluminum mg/Kg 7010 = 11100 = 6020 =
Antimony mg/Kg 2.2 uJ 2.3 UJ 0.51 J
Arsenic mg/Kg 6 J 2.4 J 1.3 J
Barium mg/Kg 24.1 J 427 J 14.2 J
Beryllium mg/Kg 0.82 U 0.86 U 0.17 J
Cadmium mg/Kg 0.27 U 0.29 U 0.03 u
Calcium mg/Kg 143000 J 3060 J 2550 J

Elliot_SWMUO11_010815.xls / SWMUQ11_Metal _Final Page 3



Analytical Data Summary

08/15/2001 4:38 PM

StationiD G011SB011 G011SBO11 G0118SB011 G011SB0O12 G01158B013
SamplelD| 011SB01182 (3-5ft) 011SBO11T1 (0-1ft) 011SBO11T2 (3-5ft) 0118B012 (0-1ft) 01158013 (0-1ft)
DateCollected| 12/14/1999 0:00 12/14/1999 0:00 12/14/1999 0:00 086/15/2001 0:00 06/15/2001 0:00
DateAnalyzed 12/23/99 12/17/99 12/27/99 6/19/01 6/19/01
SDGNumber ENO032 ENQO31 ENO32 44127 44127
Parameter Units
Aluminum, SPLP ug/L 121 J
Antimony, SPLP ug/L 24 U
Arsenic,SPLP ug/L 2 u
Barium, SPLP ug/L 354 =
Beryllium, SPLP ug/L 0.9 uJ
Cadmium, SPLP ug/L 0.3 U
Calcium, SPLP ug/t 15500 =
Caobalt, SPLP ug/L 0.5 uJ
Copper, SPLP ug/t 0.6 U
lron, SPLP ug/l 108 J
Lead, SPLP ug/L 2.1 U
Magnesium, SPLP ug/L 1520 J
Manganese, SPLP ug/L 0.3 J
Mercury, SPLP ug/L 0.2 U
Nickel, SPLP ug/L 1.1 U
Potassium, SPLP ug/L 932 J
Selenium, SPLP ug/L 1.7 U
Silver, SPLP ug/L 0.5 U
Sodium, SPLP ug/L 7260 =
Thallium, SPLP ug/L 24 uJ
Tin (Sn), SPLP ug/L 27 u
Vanadium, SPLP ug/L 1.5 J
Zinc, SPLP ug/L 11.3 U
Chromium, Total ug/L 0.6 u
Aluminum mg/Kg 8030 = 18000 =
Antimony mg/Kg 1 J 0.68 J
Arsenic mg/Kg 5.8 = 36 =
Barium mg/Kg 48.6 = 73.1 =
Beryllium mg/Kg 0.47 J 0.74 =
Cadmium mg/Kg 0.03 u 0.14 u
Calcium mg/Kg 5160 J 8070 =

Elliot_SWMUO011_010815.xls / SWMUO011_Metal_Final
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Analytical baa Summary 08/15/200Y -.38 PM

StationiD G011SB014 G0118B015
SamplelD| 011SB014 (0-1ft) 0118B015 (0-11t)
DateCollected| 06/15/2001 0:00 06/15/2001 0:00
DateAnalyzed 6/19/01 6/19/01
SDGNumber 44127 44127
Parameter Units
Aluminum, SPLP ug/L
Antimony, SPLP ug/L
Arsenic,SPLP ug/L
Barium, SPLP ug/L
Beryllium, SPLP ug/L
Cadmium, SPLP ug/L
Caleium, SPLP ug/L
Cobalt, SPLP ug/L
Copper, SPLP ug/L
iron, SPLP ug/L
Lead, SPLP ug/h.

Magnesium, SPLP ug/L
Manganese, SPLP ug/L

Mercury, SPLP ug/L
Nickel, SPLP ug/L
Potassium, SPLP ug/L
Selenium, SPLP ug/L
Silver, SPLP ug/L
Sodium, SPLP ug/L
Thallium, SPLP ug/L
Tin (Sn), SPLP ug/L
Vanadium, SPLP ug/L
Zinc, SPLP ug/L
Chromium, Total ug/L
Aluminum mg/Kg
Antimony mg/Kg
Arsenic mg/Kg
Barium mg/Kg
Beryliium mg/Kg
Cadmium mg/Kg
Calcium mg/Kg

Elliot_SWMUO011_010815.xls / SWMUO011_Metal_Final Page 5



Analytical Data Summary 08/15/2001 4:38 PM

StationlD G011SB0CS G011SB006 G011SB007 GO011SB007 G011SB008
SamplelD| 011SB00601 (0-1fty 011SB00602 (3-5ft) 011SB00701 (0-1ft) 011SB00702 (3-5ft) 011SBO08S1 (0-1ft)
DateCollected| 12/14/1999 0:00 12/14/1999 0:00 12/14/1999 0:00 12/14/1999 0:00 12/14/1999 0:00
DateAnalyzed 12/17/99 12/17/99 12/17/99 12/17/99 12/21/99
SDGNumber ENO31 ENO31 ENO31 ENO031 ENO031

Parameter Units

Chromium, Total mg/Kg 14.4 = 10.5 = 23.1 = 30.3 =

Cobait mg/Kg 1.4 J 1 J 2.7 J 5.6 J

Copper mg/Kg 29.8 = 2.4 = 14 = 234 =

Iron mg/Kg 6390 = 7530 = 11200 = 19800 =

Lead mg/Kg 148 = 18.5 = 339 = 30.6 =

Magnesium mg/Kg 922 = 662 = 2230 = 2410 =

Manganese mg/Kg 62.1 = 21.5 = 74.4 = 290 =

Mercury mg/Kg 0.52 = 0.51 = 0.18 = 0.31 =

Nickel mg/Kg 59 = 2.6 J 9.7 = 10.4 =

Potassium mg/Kg 494 = 221 J 653 = 1180 =

Selenium mg/Kg 0.86 J 0.9 J 1.3 = 2 =

Silver mg/Kg 0.05 U 0.05 U 0.05 U 0.06 U

Sodium mg/Kg 336 J 101 J 299 J 194 J

Thallium mg/Kg 0.22 uJ 0.23 N ] 0.24 uJ 0.31 uJ

Tin (Sn) mg/Kg 4.2 J 3 J 3.3 J 4.8 J

Vanadium mg/Kg 12.7 = 15.5 = 28.4 = 49.8 =

Zinc mg/Kg 113 J 14.4 J 46.4 J 71.6 J

Elliot_SWMUO011_010815.xls / SWMUO11_Metal_Final Page 6



Analytical Ba(a Summary

¥

08/15/200} .38 PM

StationID G011SB008 G0115SB008 G011SB008 G011SB009 G011SB009
SamplelD| 011SB008S2 (3-5ft) 011SB008T1 (0-1ft) 011SBO08T2 (3-5ft) 011SB009St (0-1ft) 011SB009S2 (3-5ft)
DateCollected| 12/14/1999 0:00 12/14/1999 0:00 12/14/1999 Q.00 12/14/1999 0:00 12/14/1999 0:00
DateAnalyzed 12/21/99 12/17/99 12/17/99 12/21/99 12/21/99
SDGNumber ENO31 ENO31 ENO31 ENO031 ENO31

Parameter Units

Chromium, Total mg/Kg 9.5 = 18.1 =

Cobalt mg/Kg 1.5 J 1.3 J

Copper mg/Kg 15.2 = 0.89 J

Iron mg/Kg 6930 = 16100 =

Lead ma/Kg 143 = 174 =

Magnesium mg/Kg 460 = 827 =

Manganese mg/Kg 43.3 = 282 =

Mercury mg/Kg 0.38 = 0.05 U

Nickel mg/Kg 3.7 = 1.7 J

Potassium mg/Kg 167 J 329 J

Selenium mg/Kg 0.76 J 2.3 =

Siiver mg/Kg 0.05 U 0.05 U

Sodium mg/Kg 105 J 154 J

Thallium mg/Kg 0.22 uJ 0.24 UJ

Tin (Sn) mg/Kg 4 J 3.5 J

Vanadium mg/Kg 15.9 = 29.9 =

Zinc mg/Kg 52.8 J 16.3 J

Elliot_SWMUO011_010815.xls / SWMUO11_Metal_Final
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Analytical Data Summary

08/15/2001 4:38 PM

StationID G011SB009 G011SB009 G0118B010 G011SB0O10 G011SB011
SamplelD| 011SB009T1 (0-1ft) 011SBO09T2 (3-5ft) 011SB010S1 (0-1ft) 011SBO10T1 (0-1ft) 011SB011S1 (0-1ft)
DateCollected 12/14/1899 0:00 12/14/1999 0:00 12/14/1999 0.00 12/14/1999 0:00 12/14/1999 0:00
DateAnalyzed 12/17/99 12/17/99 12/21/99 12/17/99 12/21/99
SDGNumber ENO31 ENO31 ENO031 ENO31 ENC31

Parameter Units

Chromium, Total mg/Kg 15.1 = 16 = 8.2 =

Cobait mg/Kg 25 J 2.6 J 0.95 J

Copper mg/Kg 6 J 1.4 J 7.5 =

Iron mg/Kg 9630 = 12300 = 2890 =

Lead mg/Kg 18.7 = 18.8 = 7.6 =

Magnesium mg/Kg 1760 J 699 J 370 J

Manganese mg/Kg 135 = 44.4 = 13.8 =

Mercury mg/Kg 0.04 = 0.05 U 0.04 U

Nicke! mg/Kg 42 J 3.1 J 26 J

Potassium mg/Kg 449 J 185 J 240 J

Selenium mg/Kg 1.5 U 1.6 U 0.47 J

Silver mg/Kg 0.46 U 0.48 U 0.05 U

Sodium mg/Kg 1720  J 368 U 84.1 J

Thallium mg/Kg 0.22 uJ 0.23 U 0.22 uJ

Tin (Sn) mg/Kg 5.1 J 4.8 J 2.8 J

Vanadium mg/Kg 16 J 20.8 J 10.4 =

Zinc myg/Kg 33.9 J 14.7 J 17 J

Elliot_SWMU011_010815.xls / SWMUO011_Metal_Final
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Analytical ba:a Summary

08/15/2001 -.38 PM

StationlD G011SB011 G0113B011 G011SB011 G011SB012 G011SB0O13
SamplelD| 011SB01182 (3-5f) 011SB011T1 (0-1ff) 011SBO11T2 (3-5ft) 011SB012 {0-1ft) 011SB013 (0-1ft)
DateCollected 12/14/1999 0:00 12/14/1999 0:00 12/14/1999 0.00 06/15/2001 0:00 06/15/2001 0:00
DateAnalyzed 12/23/99 12/17/99 12/27/99 6/19/01 6/19/01
SDGNumber ENO32 ENO31 ENO032 44127 44127
Parameter Units
Chromium, Total mg/Kg 21.8 = 339 =
Cobalt mg/Kg 1.9 J 3.8 J
Copper mg/Kg 8.8 = 5 =
Iron mg/Kg 12700 = 14500 =
Lead mg/Kg 69.9 = 21.3 = 42.2 = 64 =
Magnesium mg/Kg 814 = 1750 =
Manganese mg/Kg 28.1 = 38 =
Mercury mg/Kg 0.15 = 0.24 =
Nickel mg/Kg 3.6 J 6.3 =
Potassium mg/Kg 323 J 1210 =
Selenium mg/Kg 1.3 = 1.3 =
Silver mg/Kg 0.05 U 0.05 U
Sodium mg/Kg 202 J 268 J
Thallium mg/Kg 0.25 uJ 0.34 J
Tin (Sn) mg/Kg 35 J 4.1 U
Vanadium mg/Kg 22.7 = 37.9 =
Zinc mg/Kg 67.4 J 31.9 =

Elliot_SWMUO11_010815.xls / SWMUOQ11_Metal_Final
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Analytical Data Summary

StationiD G011SB014 G0118SB015
SamplelD| 011SB014 (0-11t) 0115B015 {0-111)
DateCollected| 06/15/2001 0:00 06/15/2001 0:00

DateAnalyzed 6/19/01 6/19/01

SDGNumber 44127 44127
Parameter Units
Chromium, Total mg/Kg
Cobalt mg/Kg
Copper mg/Kg
Iron mg/Kg

Lead mg/Kg 64.7 = 103 =
Magnesium mg/Kg
Manganese ma/Kg
Mercury mg/Kg
Nickel mg/Kg
Potassium mg/Kg
Selenium mg/Kg
Silver mg/Kg
Sodium mg/Kg
Thallium mg/Kg
Tin (Sn) mg/Kg
Vanadium mg/Kg
Zinc mg/Kg

Elliot_SWMUQ11_010815.xIs / SWMUO011_Metal_Final
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HEARTLAND

ENVIRONMENTAL SERVICES, INC.

Data Validation Report

SDG#: EN031

Date: January 13, 2000

Client Name: Ensafe

Project/Site Name: Charleston Zone G

Date Sampled: December 13 - 14, 1999

Number of Samples: 22 Non-Aqueous Sample(s) with 0 MS/MSD(s)

Laboratory: Laucks Testing Laboratories

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

QA/QC Level: EPA DQO Level 111

Method(s) Utilized: SW846 Third Edition

Analvytical Fractions: Semivolatiles, Metals, SPLP Metals and Total Organic Carbon

Analytical data in this report were screened to determine usability of results and also to determine
contractual compliance relative to these requirements and deliverables. This screening assumes
analytical results are correct as reported and merely provides an interpretation of the reported quality
control results. A minimum of 10% of all laboratory calculations have been veritied as part of this
vatidation. All instrument outpu, i.¢. spectra, chromatograms, etc., for each sample have been
carefully reviewed. The end-user is urged to review the Specific Findings and associated Data
Qualifications presented in this report. Annotated Form [s or spreadsheets for all samples reviewed
are included afier the Data Assessment Narratives, Form 1s for MS/MSD samples or spreadsheets
are not annotated.

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

Chacy & Searfo, /-20-00.,

ﬁul B. %mburg, Prefident Date

2127 Plaza 94 South » St. Charles, MO 63304
1536) 936-1332 » Fax (636) 936-1335



DATA ASSESSMENT NARRATIVE

SEMIVOLATILE ORGANICS

General

The organic findings offered in this screening report assumes that all analytical results are
correct as reported and is based upon the examination of the reported holding times, blank
analysis resuits, surrogate and matrix spike recoveries, GC/MS performance, tuning results,
calibration results and internal standard areas. This report was prepared in compliance relative
to the analytical and deliverable requirements specified in the SW-846 Method 8270; the
National Functional Guidelines for Organic Data Validation, 1994, and DQO Level III
requirernents. All comments made within this report should be considered when examining
the analytical results. Please refer the specific findings found in each category to the Summary
of Data Qualification table.

SDG # EN031

A validation was performed on the Semivolatiie Data from SDG ENO31. The data was
evaluated based on the following parameters:

* . Data Completeness

¥ . Holding Times

¥ . GC/MS Tuning

* . Calibration

* . Blanks

* . Surrogate Recoveries

* . Matrix Spike/Matrix Spike Duplicates
* . Field Duplicates

* . Internal Standard Performance
* . Compound Identification

* . Compound Quantitation

* - All criterta were met for this parameter.



GLOSSARY OF DATA QUALIFIERS

QUALIFICATION CODES

U = Not detected

J = Estimated value

UJ = Reported Quantitation limit is qualified as estimated
UR = Result is rejected and unusable

D = Result value is based on dilution analysis

METHOD BLANK QUALIFICATION CODES

CRQL = The sample result for the blank contaminant is less than the sample
CRQL and is less than 3X (10X for common laboratory contaminants)
the method blank value. The sample result for the blank contaminant is
rejected and the CRQL for that compound is reported.

U = The sample result for the blank contaminant 1s greater than the sample
CRQL and is less than 5X (10X for common laboratory contaminants)
the method blank value. The sample result for the blank contaminant is
quaiified as non detected at the compound value reported.

No Action = The sample result for the blank contaminant is greater than the sample
CRQL and ts greater than 5X (10X for common laboratory
contaminants) the method blank value. The sample result for the blank
contaminant is not qualified with any blank qualifiers.

S ER P



SUMMARY OF DATA QUALIFICATIONS

SAMPLE ID COMPOUND ID

DL OL
No qualifications are required.

DL denotes the Form [ qualifier supplied by the laboratory
QL. denotes the qualifier used by the data validation firm
+ 1n the DL column denotes a positive result

- in the DL column denotes a non detect result

vird



DATA ASSESSMENT NARRATIVE
METALS (SOILS AND SPLP) AND TOC

General

The inorganic findings offered in this screening report assumes that all analytical results are
correct as reported and is based upon the examination of the reported holding times, blank
analysis results, matrix spike and LCS recoveries, matrix duplicates and calibration results. This
report was prepared in compliance relative to the analytical and deliverable requirements specified
in the SW846 methods: the Functional Guidelines for Inorganic Data Vahdation, February 1994,
and DQO Level III requirements. All comments made within this report should be considered
when examining the analytical results. Please refer the specific findings found in each category to
the Summary of Data Qualification table.

SDGs # ENO31

A validation was performed on the Metals for soils and SPLP and TOC Data from SDG ENO031.
The data was evaluated based on the following parameters.
* Data Completeness
Holding Times
Calibrations
Blanks
[nterferences
Matrix Spike Recovery
Matrix Duplicates
Field Duplicates
Laboratory Control Samples
Serial Dilutions

*
® © 6 & 06 06 & & 0 o0

* - All criteria were met for this parameter.
Preparation and Field Blanks

The preparation and calibration blanks exhibited contamination for the following elements.

Elements Conc. Samples affected

Copper 1.0 ug/i all SPLP samples below 5.0 ug/l
Lead 2.1 ng/l all SPLP samples below 10.5 ug/I
Manganese 0.5 ug/l all SPLP samples below 2.5 ug/}
Zinc 2.4 ug/l no impact

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



The preparation blanks exhibited negative bias for the following elements.

Elements Conc. Samples affected

Arsenic -0.24 mg/kg  all soil samples below 2.4 mg/kg
Calcium -11.5 mg/kg  no impact

Thallium -0.86 mg/kg  all soil samples below 8.6 mg/kg
Thallium -2.7 ug/l all SPLP samples below 27.0 ug/l

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

Matrix Spike Recovery results

The matrix spike recoveries for soils for Antimony (62%) and for SPLP for Aluminum
(58%), Iron (63%) and Silver (46%) were below the lower control limits (>30% but
<75%). All positive and non-detect results are qualified as estimated, “J” or “UJ".

The matrix spike recovery for soils for Zinc (199%) was above the upper control limits
(>125%). All positive results are qualified as estimated, “J”.

Matrix Duplicate results

The matrix duplicate RPD results for soils for Calcium (37%) was greater than 33% for
waters for Aluminum (83%), Iron (113%) and Zinc (70%) were greater than 20%.  All
positive results are qualified as estimated, “J”. The difference for soils for Mercury was
not greater than two times the CRDL and the percent differences for soils for Chromium
(33%), Lead (21%), Manganese {21%) and Zinc (26%) were not greater than 35% and
therefore are not qualified.

Serial Dilution recovery results

The serial dilution results for SPLPs for Magnesium was greater than 10%. All positive
results are qualified as estimated, ~I”.

All sample results left with a “B” qualifier after all other qualifications, will be
qualified with a *J” qualifier in place of the "B”. Value is below the CRDL but greater
than the [DL.

»



SUMMARY OF DATA QUALIFICATIONS

Sample ID

all SPLP samples below 5.0 ug/l
all SPLP sampies below 10.5 ug/l
all SPLP samples below 2.5 ug/I
all soil samples below 8.6 mg/kg
all SPLP samples below 2.7 ug/l
all soil samples below 2.4 mg/kg
all soil samples

all SPLP samples

all soil samples
all so1l samples
all SPLP samples

all SPLP samples
all “B” results

Analyte
Cu.
Pb.

Mn.

TL

TL.

As.

Sb.
Al, Fe and
Ag.

Zn,

Ca.
Al Fe and
Zn.

Mg.

all analytes

+U

+U

J/UJ

Il



LAUCKS TESTING LABORATORIES
940 S. Harney
Seattle, WA 38108

011SB01001 SPLP 9812329-14 SPLP
Q0118801101 SPLP 9912329-15 SPLP
011SB00801 SPLP 9912329-16 SPLRP

Analytical Request Key:

ABN = Semi-Volatile Organics (8270C)

MET = TAL Metals + Tin (60108/7C00)

SPLP = SPLP Metals (1312), TAL Metals + Tin (60108/7000)
TOC = Total Organic Carbon (S06C)

Sample Receipt Comments:

Several samples received were measured at temperatures which exceeded the
temperature contrei limits of 4°C £ 2°C. Approvai to run the samples with high
temperaturas was given ov Charlie Vernoy on 12/15/1898. The original COCs were
revised to delete the pesticide analysis and to update sample IDs by Charlie Vernoy and
Julie Shaffer. The revised COCs were used as the originals in this data package. See
the sample receipt logs fcr documentation.

Sample ldentification on Forms:

When completing forms created through the CLF software, every attempt is made to
use both your sample |Ds 3s well as the laboratcry sample IDs. The forms have varied
default sizes to their samgie identification fields, and are not amenable to alteration or
editing. When it is not possible to use your complete sample ID because of field length
limitations, Laucks wili usually do one of two things: 1) use as much of your ID as will fit,
beginning from the RIGHT hand side of the sample ID number; or 2} select some sub-
set of your samptle identifier if it is clearly a discrete number. In addition, all forms will
contain our sampie 1Ds, which can be cross-referenced from the table above.

GENERAL REMARKS ON ORGANIC ANALYSES:

The fellowtng ccmments cascribe general analysis conditions. For remarks specific to
the samples reported in this case, see "SPECIFIC REMARKS ON CRGANIC
ANALYSIS." -

Manual intearation:

Cne or analytes may have been manually integrated on the data system guantitation
reports. The manual intagrations have been flagged, initialed and dated by the anaiyst.
A list of the manual intagration flags is detailed below.

M Manual integraticn due to irregular peak shape
MS Manual intagratior due to split peak
MR Manual infegration due to retention time shift



LAUCKS TESTING LABORATORIES
940 S. Hamey
Seattle, WA 98108

MI Manual integration of correct isomer
MT  Manual integration due to peak taiiing
MB  Manual integration due to irregular baseline

All GC/MS Fractions:

The computerized printout for sampie analysis may tabuiate values for target analytes
that are not reported on the relevant Form i. In that case, we have manually searched
the mass spectral data and have eliminated the compound(s) as reportable based on

this search.

Semi-Volatile Fraction:

All scil/sediment extracts are cleaned using Gel Permeation Chromatography (GPC) in
accordance with SW-846 Method 3640A.

SPECIFIC REMARKS ON ORGANIC ANALYSES:

Holding Time Compliance:

Following the Contract Laboratory Program (CLP) model, Laucks calculates holding time
compliance fcr organic determinations based on the first injection and/or analysis of an
extract or sample. Subsequent analyses (for instance, for the purpose of dilution) are
not tabulated.

Semi-Volatile Organic Compounds:
The holding time to extraction is 7 days in water and 14 days in soil calculated from the
date of coilection. In either case, the holding time from extraction tc analysis is 40 days.

All samples were extracted and analyzed within helding time.

Semi-Volatile Fraction:

Initial Calibraticn Standards:

A minimum of five standards is reguired for the initial calibration analyses in accordanca
with SW 846. Six standard concentration levels were analyzed for the initial calibration.
The standards concentrations were 5, 10, 25, 40, 60 and 80 ng/ul. injected respectively.

Quality Control Analyses:
MS/MSD analyses were performed on sample 120SB01201. All analyte recoveries and

RPDs were in control.

Tentatively Identified Compounds (TICs):
Ten nen-target organic compounds of greatest apparent concentrations are reported as
TICs. Alkanes werz library searched and were reported as part of the 10 TICs.
| . A
- 03 “
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Reporting Limits: ‘ )
All anaiytes have been “J" flagged down to 1 pg/L for waters and 33 ug/kg or

GENERAL REMARKS ON INORGANIC ANALYSES:

The following comments describe general analysis conditions. For remarks specific to
the samples reported in this case, see "SPECIFIC REMARKS ON INORGANIC

ANALYSES."

[CP Metals:

On the first timed and dated page of each ICP run, the data to be reported or rejected
will be tabulated for that run.

Mercury:

Laucks purchases a 1000 mg/L Hg stock sclution from Inorganic Ventures. The

1.0 mg/L working standard is made by diluting 100 plL to 100 mL with 2% HNO;. The
calibration curve is made by placing 0, 20, 50, 100, 200, 500 and 1000 uL of the working
standard in BOD bottles and diluting up to 100 mL. The standard curve is equivalent to
0,0.2,0.5, 1.0, 2.0, 5.0and 10.0 pg/L.

SPECIFIC REMARKS ON INORGANIC ANALYSES:

Holding Time Compliance:

Laucks calculates holding time compliance for inorganic determinations using the date
on which reportatle data were acquired.

Metais:

The nolding tme for metals is six months from the date of collection, excepting mercury,
which is 28 days. All analyses were performed within holding time.

Miscellaneous:

The following analytes do not have a Contract Laboratory Program holding time. The
holding times tabulated below derive from the relevant EPA methods and are applicable
when the sample was appropnately preserved and/or cooled. All samples submitted
followed the preservation guidelines uniess explicitly noted otherwise.

Anaiyie Holding Time Violations ,
TOC 28 days ' None

—_— - =
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{CP Metals(Soil}:

The matrix spike sample percent recaveries of antimony and zinc were cutside of the
established control limits of 75-125% for sample 120S801201. No further corrective
action was required. All relevant data have been flagged with an “N" on Forms | and V.

The duplicate sample relative percent differences of calcium, chromium, lead,
manganese and zinc were outside the control limits of +20% for sample 120SB01201.
No further corrective action was required. All relevant data have been flagged with an
“*" on Forms | and Vi.

Mercury(Soil):

The duplicate sample relative percent differences of mercury were outside the cantroi
limits of £20% for samples 1205801201 and 011SB006Q1. No further corrective action
was required. All relevant data have been flagged with an “*" on Forms | and V1.

Metals (SPLF):

Zinc was presant in the SPLP blank. No further corrective action was required per client
data quality objectives.

The matrix spike sample percent recoveries of aluminum, iron and silver were outside of
the astablisned control limits of 75-125% for sample 120SBC1001. No further corrective
action was required. All refevant data have been flagged with an “N” on Forms | and V.

The duplicate sample relative percent differances of aluminum, iron and zinc were

outside the control limits of £20% for sample 1205801001, No further corrective action

was required. All relevant data have been flagged with an **” on Forms | and VL.

The serial dilution for magnesium did not agree within 10% of the original determination
after correction for dilution for sampte 120SB01001. No further corrective action was
required. All relevant data have been flagged with an "E” on the applicable Forms kand

(X.

Total Organic Carbon: )

No comments.

DA A
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LAUCKS TESTING LABCRATORIES
940 S. Hamey
Seattle, WA 98108

To: Ensafe

Laboratory No. : 9912247, 9912329
SDG No. : ENQ31

Date of Report: 01/06/200Q0

SAMPLE RECEIPT, IDENTIFICATION, AND GENERAL COMMENTS:

Sample Receipt and |dentification:

The samples submitted under the laboratory number(s) indicated above were identified

and analyzed as tabulated below. The samples were collected and received on the
dates noted on the enclosed chain-of-custody copies, Attachment A.

Client Laucks Testing
Sample Sampie Analytical
Identification Identification Request
120SB01201 8912247-01 ABN/MET
120SB01202 8812247-02 ABN/MET
120SB00701 8812247-03 ABN/MET
120SB00702 9812247-04 ABN/MET
120SB00801 9912247-05 ABN/MET
1205800802 9912247-06 ABN/MET
1205800901 9912247-07 MET/T0C
1205800902 9912247-08 MET/TOC
1205801001 9912247-09 MET/TOC
1205801002 89912247-10 MET/TOC
1205801101 9912247-11 TOC
1208801102 9912247-12 TOC
1205800801 SPLP 9912247-13 SPLP
120SB00S02 SPLP 9912247-14 SPLP
1208801001 SPLP 9912247-15 SPLF
120SB01002 SPLP 9912247-16 SPLP
011SB00601 §912329-01 MET
011SB00802 $912329-02 MET
0115B00701 8912329-03 MET
0115800702 9912329-04 MET
0115800801 9912329-05 MET/TOC
011SB00802 9912329-06 MET/TOC
0118800801 9912328-07 MET/TOC
0115800802 9912323-08 MET/TOC
0115BCG1001 9912329-09 MET/TOC
0115801101 9912329-10 MET/TOC
0115800802 SPLP 9912329-11 SPLP
0115BC0801 SPLP 9912328-12 SPLP
0115800902 SPLP 9912329-13 SPLP
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0118801001 SPLP 9912329-14 SPL?
0118801101 SPLP $912329-18 SPL?
0118800801 SPLP §812329-16 SPLP

Anaiytical Reguest Key:

ABN = Semi-Volatile Organics {8270C)

MET = TAL Metals + Tin {(60108/7000Q)

SPLP = SPLP Metals (1312}, TAL Metals + Tin (60108/7000)
TOC = Total Organic Carbon (9060)

Sample Receipt Comments:

Several samples received were measured at temperatures which exceeded the
temperature control fimits of 4°C £ 2°C. Approval to run the sampies with high
temperatures was given by Charlie Vernoy on 12/15/1988. The original COCs were
revised to delete the pesticide analysis and to update sampie {Ds by Charlie Verncy and
Julie Shaffer. The revised COCs were used as the originals in this data package. See
the sample receipt logs for documentation.

Sample ldentification on Forms:

When complet:ng forms created through the CLP software, every attempt is made to
use bath your sample IDs as well as the laboratory sample iDs. The forms have varied
defauit sizes to their sample identification fields, and are not amenable to alteration or
editing. When it is not possible to use your complete sampie |D because of field length
limitations, Laucks will usually do one of two things: 1) use as much of your ID as will fit,
teginning from the RIGHT hand side of the samgle ID number; or 2} select some sub-
set of your sample identifier if it is clearly a discrete number. In addition, all forms will
contain our sample 1Ds, which can be cross-referenced fram the table above.

GENERAL REMARKS ON ORGANIC ANALYSES:

The foilowing comments describe general analysis conditicns. For remarks specific tc
the samples reported in this case, see "SPECIFIC REMARKS ON ORGANIC

ANALYSIS "

Manuai !ntearation:

One or analytes may have been manually integrated on the data system quantitation
reports. The manual integrations have been flagged. initialed and dated by the analyst.
A list of the manual integration flags is detailed below.

M Manual integration due to irregular peak shape
MS Manual intagration due to split peak
MR Manual integration due to retention time shift
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M1 Manual integration of correct isomer
MT  Manual integration due to peak tailing
MB  Manual integration due to irregular taseline

All GC/MS Fractions:

The computerized prntout ‘or sample analysis may tabulate values for target analytes
that are not reported on the relevant Form 1. In that case, we have manually searched
the mass spectral data and have eliminated the compound(s) as reportabie based on

this search.

Semi-Volatile Fraction:

All soil/sediment extracts are cleaned using Gel Permeation Chromatography (GPC} in
accordance with SW-846 Method 3640A.

SPECIFIC REMARKS ON ORGANIC ANALYSES:

Holding Time Compliance;

Following the Contract Laboratory Program (CLP) model, Laucks calculates holding time
compliance for organic determinations based on the first injection and/cr analysis of an
extract or sample. Subsequent analyses (for instance, for the purpose of dilution) are
not tabulated.

Semi-Volatile Crganic Compounds:
The holding time to extraction is 7 days in water and 14 days in soil calculated from the
date of collection. In either case, the holding time from exiraction to analysis is 40 days.

Ail samples were extracted and analyzed within holding time.

Semi-Volatile Fraction:

Initial Calibration Standards:

A minimum of five standards is required for the initial calibration analyses in accordance
with SW 846. Six standard concentration levels were analyzad for the initial calibration.
The standards concentrations were 5, 10, 25, 40, 80 and 80 ng/ul injectad respectively.

Quality Controt Analyses:
MS/MSD analyses were performed on sample 120SB01201. All analyte recoveries and
RPDs were in control.

Tentatively Identified Cempounds (TICs):
Ten non-target organic compounds of greatest apparent concentrations are reported as
TICs. Alkares were library searched and were reported as part of the 10 TICs.
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Reporting Limits:
All analytes have been “J" flagged down to 1 ug/L for waters and 33 ug/kg for the sciiz.

GENERAL REMARKS ON INORGANIC ANALYSES:

The following comments describe general analysis conditions. For remarks specific to
the sampies reported in this case, see "SPECIFIC REMARKS ON INORGANIC

ANALYSES."

ICP Metals:

On the first imed and dated page of each ICP run, the data to be reported or rejected
will be tabulated for that run.

Mercury:

Laucks purchases a 1000 mg/L Hg stock solution from Inorganic Ventures. The

1.0 mg/L working standard is made by diluting 100 ul to 100 mL with 2% HNO;. The
calibration curve is made by placing 0, 20, 50, 100, 200, 500 and 1000 ulL of the working
standard in BOD bottles and diluting up to 100 mL. The standard curve is equivalent to
0,02, 05 10, 2.0,50and 10.0 ng/L.

SPECIFIC REMARKS ON INORGANIC ANALYSES:

Holding Time Compliance:

Laucks calculates holding time compliance for incrganic determinations using the date
on which reportable data were acquired.

Metals:

The holding time for metais is six months from the date of coflection, excepting mercury,
which is 28 days. All analyses were performed within holding time.

Miscellaneous:

The following analytes do not have a Contract Laboratory Program holding time. The
heiding times tabulated below derive from the relevant EPA methods and are applicable
when the sample was appropnately preserved and/or cooled. All sampies submitted
followed the preservation guidelines unless explicitly noted otherwise.

Analvtes Holding Time Viglations N

TOC 28 days None
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1CP Metals(Soil):

The maitrix spike sample percent racoveries of antimony and zinc were cutside of the
estabiished control limits of 75-125% for sample 120S801201. No further corrective
action was required. All relevant data have been flagged with an "N" on Forms | and V.

The duplicate sample relative percent differences of calcium, chromium, lead,
manganese and zinc were outside the control limits of £20% for sampie 120SB01201.
No further corrective action was required. All relevant data have been flagged with an
“*" on Forms 1 and V1.

Mercury(Soil):

The duplicate sample relative percent differences of mercury were outside the control
limits of £20% for sampies 120SB01201 and 011SB00601. No further corrective action
was required. All relevant data have been flagged with an **" on Forms { and V1.

Metals (SPLP);

Zinc was present in the SPLP blank. No further corrective action was required per client
data quaiity objectives.

The matrix spike sample percent recoveries of aluminum, iron and silver were outside of
the established control limits of 75-125% for sample 120SBC1001. No further corrective
action was required. All relevant data have been flagged with an “N” on Forms | and V.

The duplicate sample refative percent differences of aluminum, iron and zinc were
outside the control limits of £20% for sample 120S801001. No further corrective action
was required. All relevant data have been flagged with an “*” on Forms | and VI

The serial dilution for magnesium did not agree within 10% of the original determination
after correction for dilution for sample 120SB01001. No further corrective action was
required. All relevant data have been flagged with an “E” on the applicable Forms land
IX. T

TQ tal Orqanic Carbon:

No comments.

Wy
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Analytical Data Summary

07/18/2001 4:19 PM

StationID| _ GO11HAGO1 GO11HA00Z GO11HA003 GO11HA004
SamplelD GOo11HAQO GO11HAQD2 GO11HAQ003 G0O11HAO04
DateCollected|  06/15/2001 | 06/15/2001 06/15/2001 | 06/15/2001
DateAnalyzed|  06/19/2001 06/19/2001 06/19/2001 06/19/2001
SDGNumber MMWW~441 27 44127 44127 o _54127
Parameter  Units T
Lead mg/Kg 422 = B4 = 647 |- 103 = |

Book9.xls / Sheet1_Final

Page 1



Chain of Gustody/ Laboratory Analysis Form Lab Batch/SDG I10:
Labaratary: GEL Rage 10f2
froject Name; Shte Name: ':' o
Chareston Navy Complex Zona G, SWMU 11 o § .
Profect Numljer: TAT: resutts 3.5 days - (Bg
— ~ &b
Project rs: Gary Fostet/ATL/CCI el Level 3
Addrebs: oy see dnd page of COC . .
JAJ; ses 3rd page of COC g % §
Send Raport o see 3rd page of COC [EOD:}  GNG format -'é z |z
Deglh Cate & Tiww s E E
,_,\kzj” Sample D Station 1D Begia| End Colloctad - 513 Comments
O\ |__ GO11HAQOI O | 1 \gfrtps i SO | 1 X
AR 7 ——- -
(01| GOUHA002 0 | 1 Lls/ay tibsde | SO |1 X %Y Do,
52 | GOI1EHAOS3 0|1 e | SO | 1 X e o
oM GOTTHAC 0 | 1 Blitss vrmer | SO |1 X Aaicnod
a8 GO11EBOOLL e f2s” | WA X
Samgled By DeteiTane 7 2P Relinguished by: OatefTine
kil 4 D Y
Ruceived By Lakx /J / DalesTlne 6//,54}’ L?.'dd Religulatved by CatefTine
X




General Engineering Laboratories

TOTAL METALS
-1.
INORGANIC ANALYSIS DATA PACKAGE
SDG No.: 44127 Method Type: SW-846
[Sample ID: 44127001 J [Ctient 1D: GO11HAOO! ]
Contract: CHZMU0400 Lab Code: GBL Case No.: GEL 8AS No.:
[Matrix:  SOL | Date Recetved: 615/2001 Level: LOW [% Solids: 93.30 )
Analytical
CAS No. Anslyte Concentration Units C Qual M DL Instrument ID Run
7439-02-1  Lead 422 mgfip P 0.143  TTA61 Tyuce ICP2 61901
Colory Before: Clsarity Before: Texture:
Color Aftex: Clarity A fter: Artifacts:
Comments:

SW-846

16



General Engineering Laboratories

TOTAL METALS
«1-
INORGANIC ANALYSIS DATA PACKAGE

SDG No.: 44]27 Method Type: SW-846
[Sample ID: 44127002 J [Clisnt ID: GO11HA002
Contract: CHIM00400 Lab Code: GEL Case No.: GEL 8AS No.:
Matrix:  SOIL | Date Recetved: 6/15/2001 Lovel: LOW 1% Solids: 81.30
Analytical
CAS No. Analyte Concentration Units C  Qual M DL Instryment ID Run
7439-92-1 Lead 64.0 mgikg P 0.180  TJA6] Trace ICP2 61901
Color Before: Clarity Before: Texture:
Coior After: Clarity After: Artifacts:
Comments:

SW-84¢6
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General Engineering Laboratories

TOTAL METALS
-1-
INORGANIC ANALYSIS DATAPACKAGE

SDG No.: 44127 Method Type: SW-346
[Sample ID: 44127003 i [Client TD: GOTIHA00Y 7]
Contract: CH2M00400 Lab Code: GEL Case No.: GBL SAS No.:
[Matrix:  SOIL | Date Recetved: 6/15/2001 Lavel: LOW [% Solids: 89.70 ]
Analytical
CAS No. Analyte  Concentration Units C  Qual M DL Instrument 1D Run
7439-92-1 Lead 647 mply P 0.163  TJA6! Truca ICP2 61901
Color Before: Clarity Before: Texture:
Color After: Clarity A fter: Artifacts:
Comments:
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General Engineering Laboratories

TOTAL METALS
-1-
INORGANIC ANALYSIS DATA PACKAGE

S$DG No.: 44127

Method Type: SW -846

|Sample ID: 44127004 |

[Client ID: GOI{EHA004

Contract: CHIM00400 Lab Code: GEL Case No.: GEL SAS No.:
[Matrix:  SOL | Date Recetved: 6/15/2001 Level: LOW {% Solids: 85.20 |
Analytical

CASNs.  Analyte Concentration Units C  Qual M DL  IostrumentID Run
T7439-92-1 Lead 103 mghkg P 0.165 TIA6I Trace ICP2 61501

Color Before: Clarity Before: Texture:

Color After: Clarity A fter: Artifacts:

Comments:

SW.846

1%



COMMENTS AND RESPONSES ON THE DRAFT FINAL ZONE G RFI REPORT
JUNE 25, 1999

Stacey French Comments

SCDHEC Comment 23:

Section 10.8 SWMU 11 Caustic Pond, Page 10.8.1

This section provides a description of SWMU 11. It is unclear from this section whether the
pond is still filled, or if it is dry. Please revise this section to provide this information.

Navy/EnSafe Response 23:

The ponds have been filled and the area of the former Caustic Pond has been
reworked. The original outline of the pond berms are no longer discernable as a
surface feature. Currently the site is covered with grass and pavement. Text will
be revised to include this information.

CH2M-Jones Response 23:

Review of historical aerial photographs indicates that the current SWMU boundary line
coincides closely with the locations of the former ponds. Figure 1-2 of the RFI Report
Addendum is an aerial photo of SWMU 11. This figure shows the SWMU and its
surrounding area and site conditions, which have not changed significantly since the photo
was taken in 1997.

SCDHEC Comment 24:

Section 10.8.4.1 Nature of Contamination in Soil, Page 10.8-18, Lines 7-9

This section states that the surface soil sample had a mean pH of “slightly” above neutral
and that the mean pH of the subsurface soil samples was “slightly:” below neutral. The
word “slightly is vague and should be clarified. Please include the actual pH instead of
using the term slightly.

Navy/EnSafe Response 24:
The text will be revised to include the actual pH. These values are also presented
in Table 10.8.3 on page 10.8.9.

CH2M-Jones Response 24:

The soil pH ranges observed in RFI samples are presented in Table 10.8.3 of the EnSafe RFI
Report. The pH of samples collected during the RFI is also presented in Section 2.0 of this
RFI Report Addendum, which summarizes that work.

Mike Danielson Comments

SCDHEC Comment 2:

AOC 633 Section 10.2.4 Sediment Sampling and Analysis

After reading the report and making a site visit, the areas AOC 633/634/706 and SWMU 11
may all be interrelated with regard to sediment contaminates. The sediment sampling
results show that lead and mercury have been found above the RBC. These contaminates
are not directly attributable to the known waste at AOC 633/634. The contaminates,
however, must be addressed. This could be done as a new SWMU/AOQC or under an
existing SWMU/AQOC. See comment #13 B.

SWMU 11 RESPONSE TO COMMENTS.DOC



Navy/EnSafe Response 2:

Additional sediment sampling is proposed for AOC 633 in response to Comment
#42 (French) to ascertain a potential source for the metals and pesticides. It should
be noted that the metals may likely be attributed to storm water runoff that
contributes to the wetland associated with these sites.

CH2M-Jones Response 2:

The mercury detected in SWMU 11 sediments could not be directly attributed to site
activities. The sediment sample location at the southeast corner of SWMU 11 that exceeded
RBCs was excavated during the IM. The only other stormwater converging in this area is
from the roads/parking lot at SWMLU 11, and from Building 0289 (396), a sewage pumping
station approximately 400 feet to the west of SWMLI 11. Additional sampling at SWMU 11
during Work Plan Addendum collection did not reveal any new areas of mercury
contamination in surface soil or sediment.

SCDHEC Comment 7:

SWMU 11

A) The text states that the purpose of the field investigation is to confirm or deny the
presence of contamination. The sampling in this area does not adequately address the
presence or absence of contamination in the groundwater. Therefore this medium needs to
be further investigated with the addition of monitoring wells and sampling.

B) Additional wells needs to be installed on the eastern edge of the SWMU as well as across
the road, to the east, to confirm or deny that the contamination has not migrated in this
direction. This will also help to better define the groundwater contamination on the eastern
and northeastern side of the SWMU.

Navy/EnSafe Response 7:

A) Groundwater results revealed no analytes which are COPCs at SWMU 11.
Only lead, detected in boring 011SB001, exceeded its SSL. Monitoring well 011001
was installed in the same boring location as this soil sample. Lead was not
detected in this or other wells at the site.

B) See response in A.

CH2M-Jones Response 7:

SWMU 11 groundwater does not contain any COPCs from site operations in excess of
drinking water MCLs. The only analyte that exceeded MCLs was arsenic in one well during
one event, which slightly exceeded the 50 ug/L MCL (50.1 ug/L). Arsenic is not known to be
site-related, and has been detected in Zone G grid (background) wells in concentrations
exceeding the MCL. For these reasons, the three existing SWMU 11 monitoring wells are
believed to provide adequate water quality and groundwater flow monitoring at this site.

SWML 11 RESPONSE TG COMMENTS DOC 2



SCDHEC Comment 8:

SWMU 11 Page 10.8.34 Surface Soil-to-Sediment Cross-Media Transport, lines 22-25

A) The text suggest that additional sampling in this immediate area to resolve the question
of the contaminate source or of the engineered effectiveness of the drain. This also supports
the need for additional sampling to determine if the contaminates are in a sink and if they
are present in the groundwater.

B) This site should remain in RFI status until further investigation has been completed.

Navy/EnSafe Response 8:

A) The analytes of concern in the sediment in the area of 011M0001 are inorganics,
specifically mercury. Mercury was detected in three surface and one subsurface
soil samples. Given that the site is unpaved and graded to drain into the ditch, the
similarities of analytes noted between the soil and sediment support the site as
the source. The reviewer should note that monitoring well 011002 is directly
downgradient of the sediment sample location and should be able to assess the
impact from the mercury on groundwater quality. An evaluation of the
effectiveness of the drain is not within the scope of the RFI.

B) The Navy feels that investigation is complete.

CH2M-Jones Response 8:

Additional sediment samples were collected and analyzed during the Work Plan Addendum
field work, and the results did not detect any additional areas of elevated mercury in ditch
sediments near the culvert. Mercury is not a COPC in site groundwater, and was rarely
detected in SWMU 11 groundwater (only at levels less than 0.20 pg/L). Please also refer to
Sections 4.1 and 5.3 of this RFI Report Addendum for further discussion of sediment
sampling results. CH2M-Jones believes that with the additional sampling work recently
conducted, the RFI at SWMLU 11 is now complete.
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