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Area of concern

Benzola]pyrene equivalent

Base Realignment and Closure Act
Background reference concentration
Corrective action

Cubic feet per minute

Corrective measures study
Charleston Naval Complex
Chemical of concern

Chemical of potential concern
Charleston Public Works
Chlorinated volatile organic compound
Dichloroethene

Dissolved oxygen

Direct-push technology

EnSafe, Inc.

U.S. Environmental Protection Agency
Feet below land surface

Hazard index

Incremental Lifetime Cancer Risk
Interim measure

Land use control

Land Use Control Management Plan
Maximum contaminant level

Media cleanup standard
Micrograms per liter

Milligrams per liter

Monitored natural attenuation

Methyl tert butyl ethylene
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Non-aqueous phase liquid

Naval Base

No further action

Operation and maintenance
Oxygen-releasing compound
Oxidation-reduction potential
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Remedial action objective

Resource Conservation and Recovery Act
RCRA Facility Investigation

Remedial goal option

Sampling and Analysis Plan

South Carolina Department of Health and Environmental Control
Semivolatile organic compound
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Terminal electron accepting process
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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. SCO 170 022 560). In April
2000, CH2M-Jones was awarded a contract to provide envirorunental investigation and

remediation services at the CNC.

RCRA Facility Investigation (RF]) activities were initially conducted by the Navy/EnSafe
Inc. (EnSafe) team. The Zone F RCRA Facility Investigation (RFI) Report, Revision 0, submitted
to SCDHEC for review on December 31, 1997, provided a summary of these activities. The
addendum to the RFI report (RFIRA) and a Corrective Measures Study Work Plan
(CMSWP) were subsequently prepared by CH2M-Jones for Areas of Concern (AOCs) 613
and 615 and Solid Waste Management Unit (SWMU) 175 in Zone F of the CNC to complete
the RFI process and initiate the Corrective Measures Study (CMS) process (please see RF]
Report Addendum and CMS Work Plan, AOC 613/A0C 615/SWMU 175, Revision 0 [CH2M-
Jones, 2002a]). Comments prepared by reviewers at the U.S. Envirorunental Protection
Agency (EPA) dated May 20, 2002 regarding the Revision 0 RFIRA/CMSWP report were
received and responded to by issuance of a Revision 1 RFIRA /CMSWP on June 6, 2002.
Approval of the revised RFIRA/CMSWP was received on October 25, 2002. Figure 1-1
illustrates the locations of AOC 613, AOC 615, and SWMU 175 within Zone F at CNC.
Figure 1-2 presents the site layout of AOC 613.

The RFIRA /CMSWP presented the remedial action objectives (RAOs) and media cleanup
standards (MCSs) proposed for AOC 613. This report also recommended No Further Action
(NFA) for AOC 615 and SWMU 175. This CMS report has been prepared by CH2M-Jones to
complete the next stage of the CMS process for AOC 613.

AQCG13ZFCMSRPTREV.DOC 11
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¢ Trichloroethene (TCE): 1,500 pg/L
e 1,2-Dichloroethene (1,2-DCE): 1,700 g /L
» Vinyl chloride: 38 pug/L

The reported concentrations indicated the presence of a potential source area. Of the other
groundwater DPT samples surrounding F613GP039, no CVOCs were detected, with the
exception of 1,2-DCE at an estimated concentration of 3 pg/L. Groundwater monitoring
well F613GW004 was then installed 26 ft from F613GP039. Analyses from groundwater
samples collected from that monitoring well between November 12, 1996 and June 22, 2001
were reported in the AOC 613/A0C 615/SWMU 175 RFIRA/CMSWP. The maximum CVOC
concentrations reported from F613GW004 were:

o PCE:3pug/L

o TCE:4ug/L

o 1,2-DCE: 84.5 pg/L

e Vinyl chloride: 10.8 pug/L

These concentrations are not indicative of an adjacent CYOC non-aqueous phase liquid
(NAPL) source, and indicate that the potentially impacted aquifer is relatively limited in
size. Because vinyl chloride and 1,2-DCE were reported above maximum contaminant levels
{MCLs) in monitoring well F613GW004, and PCE, TCE, 1,2-DCE, and vinyl chloride were
reported at elevated concentrations in the screening sample F6135P039, these CVOCs were
identified as COCs in the AOC 613/A0C 615/SWMU 175 RFIRA/CMSWP. Appendix B
presents summary tables from the RFIRA /CMSWP of CVOCs detected in groundwater and

figures showing their locations.

The AOC 613/A0C 615/SWMU 175 RFIRA/CMSWP also identified methylene chloride as a
potential COC in groundwater, on the basis of a single reported concentration of 83 ug/L in
a monitoring well north of AOC 613. This CMS report will further evaluate methylene
chloride in groundwater in the vicinity of monitoring well FGELGW014 and determine

what remedial action is needed for that compound.

1.2.5 CMS Work Plan Summary
The CMS Work Plan (CMSWP) for AOC 613 identified PCE, TCE, 1,2-DCE, and vinyl
chloride as COCs in shallow groundwater. The RAOs identified in the CMSWP are to

prevent ingestion and direct/dermal contact with groundwater having unacceptable

carcinogenic or noncarcinogenic risk, and to restore the aquifer to beneficial use. The

AOCH3ZFCMSRPTREV0.DOC 15
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1.1 Corrective Measures Study Report Purpose and Scope

This CMS evaluates CA alternatives for chlorinated solvents present in the groundwater at
AQC 613, and develops the basis for selection of the alternatives. In addition, this CMS
report presents the results of additional characterization of the chlorinated solvents in
groundwater as identified in the Phase I Interim Measure (IM) Work Plan — Source Delineation
Sampling and Analysis Plan (SAP), AOC 613, Zone F, Revision 0 (CH2M-Jones, 2002c).

This CMS report consists of: 1) the identification of a set of corrective measure alternatives
that are considered to be technically appropriate for addressing groundwater impacted by
chlorinated volatile organic compounds (CVOCs); 2) an evaluation of the alternatives using
standard criteria from U.S. Environmental Protection Agency (EPA) RCRA guidance; and 3)

the selection of a recommended (preferred) corrective measure alternative for the site.

1.2 Background Information

This section of the CMS report presents background information on the facility, site history,
and a summary of the nature and extent of the chemicals of concern (COCs) at the site. This
information is essential to the understanding of the remedial goal options (RGOs), MCSs,
and ultimately the evaluation of corrective measure alternatives for AOC 613. Additional
information on the site and hydrogeology in the Zone F area of the CNC is provided in the
Zone F RFI Report, Revision 0 (EnSafe, 1997), and site-specific background information is also
presented in the RFIRA /CMSWP issued by CH2M-Jones.

1.2.1 Facility Description

AQOC 613 is the site of the former Building 1169, the Locomotive Repair Shop, which is
located east of Hobson Avenue at the current location of Building 242. Building 242,
constructed in the 1980s, is currently used by the Charleston Public Works (CPW) as a
vehicle maintenance facility. Northeast of the former Building 1169 was a former open-air
machine shop, which occupied the current location of Building 255. Building 255 was also
constructed in the 1980s as the Navy Logistics Center, and has been transferred to the
Warren Lasch Conservation Center. Building 255 currently operates as a conservatory for

historic artifacts, along with laboratory and other research operations.

The area surrounding both Buildings 242 and 255 is paved with asphaltic concrete, The
CNC Reuse Plan identifies this area for industrial land use. The City of North Charleston

zoning for this site is M-1, for light marine industrial land use.

AOC613ZFCMSRPTREV0.DOC 12
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1.2.2 Site History

AQC 613 (Locomotive Repair Shop) operated from the 1930s until 1985, when Building 1169
was demolished. Maintenance activities included changing oil, repairing hydraulic systems,
and equipment overhaul. Materials potentially released included oil, grease, diesel fuel, and
cleaning solvents. The structure was demolished in the late 1980s and replaced with
Building 242, an automotive maintenance facility operated by the Navy until 1996. The
facility is currently operated under the same function by the CPW.

An underground storage tank (UST) was located between Buildings 242 and 255, receiving
waste oil from Building 242 operations. This UST was removed in 1997, and the area
surrounding the UST was subsequently identified as UST Site 22 by SCDHEC after a release
was discovered from the UST piping. The Rapid Assessment Report for Site 22, Building 242
(Tetra Tech NUS [TTNUS], 2000) describes the site evaluation. A copy of this report may be
found as an appendix to the AOC 613/615/175 RFIRA /CMSWP issued by CH2M-Jones.
Groundwater contaminants associated with the UST are benzene and methyl tert butyl
ethylene (MTBE). Intrinsic bioremediation/natural attenuation was monitored at Site 22 in
accordance with the Sampling and Analysis Plan for Zone F/Site 22 - Building 242, (CH2M-
Jones, 2000). Results of the monitoring indicate that intrinsic bioremediation is occurring
and benzene and MTBE levels have been reduced to below site-specific target levels. This
site is being considered for NFA under the UST program.

1.2.3 Site Geology and Hydrogeology

The site geology consists of a series of Quaternary interbedded silty sands and clays, to a
depth varying in thickness from 10 to 40 feet below land surface (ft bls) in the general AOC
613 area. The sands and clays contain an unconfined (water table) aquifer system that
overlies the Tertiary Ashley Formation. The Ashley Formation is comprised of silts and

clays and acts as an aquiclude for the water table aquifer.

A continuous sample soil core was collected as part of the Phase IIM to identify permeable
lenses in the Quaternary soils. The core was sampled in the vicinity of the former direct-
push technology (DPT) sample F613GP039. The log of the core sample is presented in
Appendix A of this report. This core compares favorably to logs of geotechnical borings
drilled and sampled for structural design of the adjacent Building 255 foundations. The core
identified very thin slightly permeable (sandy) zones at 11.4 to 11.5 ft bls and a moderately
water-bearing silty sand at 20 to 23 ft bls. The Ashley Formation was encountered at 24 ft bls

at the core location. No odors or visible signs of solvents were identified in the core soil.

AOCS13ZFCMSAPTREVE.DOC 1-3
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The potentiometric surface of the shallow groundwater at the site measured December 31,
2001, is presented in Figure 1-3. The flow direction appeared to be governed by a
groundwater mound located southwest of AOC 613, a shallow trough trending north-south
through AOC 613, and a groundwater sink between Buildings 241 and 1172.

During the summer of 2002, the CPW relined the sewers within the AOC 613 area. The
potentiometric surface of the shallow groundwater in the area was again measured October
3, 2002. The resulting groundwater surface is presented in Figure 1-4. As a result of the
sewer maintenance, the groundwater flow direction at AOC 613 in October 2002 was

primarily in an east to northeasterly direction, toward the Cooper River.

1.2.4 RFI Sampling and COC Summary

For the RFI at AOC 613/A0C 615/SWMU 175, several sampling events were conducted. In
1996, 65 locations were sampled on approximate 50-ft centers, using DPT equipment. Soil
was sampled from 0 to 4 ft below the pavement; DPT groundwater sample depths are
unknown. In general, the screening samples were analyzed for volatile organic compounds
(VOCs), semivolatile organic compounds (SVOCs), and metals. DPT sampling locations for
the AOC 613/ A0C 615/SWMU 175 RFI are shown in Figure 1-5.

The second phase of sampling was based on the results of the DPT samples. Nine
groundwater monitoring wells were installed at the site, and existing monitoring wells were
used to further characterize the site groundwater. Figure 1-6 presents the groundwater
monitoring wells used to characterize groundwater at AOC 613. Soil samples were collected
at more discrete depth intervals than the screening phase, and analyzed for specific
chemicals of potential concern {COPCs) identified from the screening survey. In addition,
soil and groundwater samples were collected in the AOC 613/A0C 615/SWMU 175
investigated area along sewer and railroad lines for the Zone L investigation of AOCs 504,
699, and SMWU 37 (see Figure 1-7). All of these data were used to evaluate the nature and
extent of contamination for the AOC 613/A0C 615/SWMU 175 REIRA/CMSWP.

Generally, the site was found to have relatively limited contarnination. No surface or
subsurface soil COCs were identified. Several CVOCs were identified as COCs in
groundwater in a limited portion of the site, as described below.

In DPT groundwater sample F613GP039, located on the southwest side of Building 255, the

following concentrations of chlorinated solvents were reported:

» Tetrachloroethene (PCE): 1,900 (micrograms per liter [ug /L))

AQC513ZFCMSRPTREV0.00C 14
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proposed MCSs for the CVOCs were the National Primary Drinking Water Regulations
MCLs for each chemical.

Because of the limited areal extent of the CVOC-impacted groundwater, the CMSWP |
proposed assessing a limited set of potential corrective measures including land use controls

(LUCs), monitored natural attenuation (MNA), enhanced biodegradation, and source area

treatment.

In addition, the CMSWP proposed that prior to evaluating the potential corrective
measures, a focused groundwater quality assessment in the target AOC be conducted to
better refine the understanding of the CVOC concentrations in groundwater and horizontal
extent of the elevated concentration area. The resampling of nearby wells was also

proposed.

1.3 Report Organization

This CMS report consists of the following sections, including this introductory section:

1.0 Introduction — Presents the purpose of and scope of and background information
relating to this CMS report.

2.0 Summary of Phase I IM and Additional Sampling at AOC 613 — Describes the Phase 1
IM and summarizes pertinent data collected after completion of the AOC 613/A0C
615/SWMU 175 RFIRA/CMSWP (CH2M-Jones, 2002a).

3.0 Remedial Goal Options and Evaluation Criteria ~- Defines the RGOs for AOC 613 and

the criteria used in evaluating the corrective measure alternatives for the site.

4.0 Description of Candidate Corrective Measure Alternatives — Describes each of the

candidate corrective measure alternatives for addressing CVOCs in groundwater.

5.0 Evaluation and Comparison of Corrective Measure Alternatives — Evaluates each
alternative relative to standard criteria, then compares the alternatives and the degree to

which they meet or achieve the evaluation criteria.

6.0 Recommended Corrective Measure Alternative - Describes the preferred corrective
meastre alternative to achieve the MCSs and RGOs for CVOCs in groundwater based on a

comparison of alternatives.

7.0 References — Lists the references used in this document.

AOC813ZFCMSRPTREV(.DOC 1-6
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Appendix A contains the well installation logs for monitoring wells F613GW010 and
F613GW011, and the soil core log and DPT logs for groundwater samples collected for the
Phase I IM.

Appendix B lists CVOC concentrations within groundwater reported in the AOC 613/A0C
615/SWMU 175 RFIRA/CMSWP and figures showing the CVOC spatial distribution .

Appendix C contains excerpts from the Rapid Assessment Report for Site 22, Building 242
(TTNUS, 2000), including well construction logs for monitoring wells FU22GW001 through
FU22GW007.

Appendix D presents data summary tables for groundwater samples collected from UST
Site 22 monitoring wells and for the Phase I IM at AOC 613.

Appendix E contains data validation summary memoranda for the sampling events
described in this report.

Appendix F contains cost estimates developed for the proposed corrective measure

alternatives.

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

AQCS13ZFCMSRPTREV0.DOC 17
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2.0 Summary of Phase | Interim Measure and
Additional Sampling at AOC 613

This section describes groundwater data collected during the subsequent groundwater
quality assessment that was recommended in the AOC 613/A0C 615/SWMU 175
RFIRA/CMSWP (CH2M-Jones, 2002b). This description includes data from samples collected
using DPT discrete groundwater sampling methods, as well as data from seven monitoring
wells installed to investigate UST Site 22, west of F613GP039. As previously described, UST
Site 22 is the site of a former waste 0il UST located between Buildings 242 and 255. The UST
wells are labeled FU22GW001 through FU22GW007, and the locations of these wells are
included in Figure 2-1.

All UST Site 22 wells, with the exception of FU22GW007, were screened approximately 3 to
13 ft bls; the latter was screened 25 to 30 ft bls. Construction logs of the UST Site 22
monitoring wells are presented in Appendix C of this report. A brief review of the RFI data
for 2001, along with a description of the results of the 2001 UST well sampling are described
first, followed by the results of the DPT and subsequent well sampling,.

2.1 CVOCs in Groundwater at AOC 613

2.1.1 2001 Groundwater Data

In May 2001, seven monitoring wells at UST Site 22 were sampled for VOCs, including
CVOCs. In addition, monitoring wells installed for the Zone F RFI in the area were sampled
for CVOCs in June 2001. Figures 2-2, 2-3, and 2-4 show TCE, 1,2-DCE, and viny! chloride
data, respectively, from these two sampling efforts. In 2001, PCE was detected only at well
F613GW004, at an estimated concentration of 0.35 pug/L; therefore, PCE data are not
presented in the figures. The CVOC data from these two sampling events are also presented
in Table 2-1. Complete data summary tables for the UST Site 22 groundwater samples
collected in 2001 and 2002 are presented in Appendix D of this report. Data validation
summary memoranda are presented in Appendix E. Data summary tables and data
validation memoranda for samples from the RFI wells were presented in the AOC 613/A0C
615/SWMU 175 RFIRA/CMSWP.

The data show that TCE concentrations were all detected below the MCL of 5 pg/L in May
and June of 2001. 1,2-DCE concentrations (primarily composed of cis-1,2-DCE) were

AQC613ZFCMSRPTAREV0.DOC 21
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detected as high as 85 pg/L at F613GW004, and vinyl chloride was detected as high as 14
ug/L at FU22GWO003. These data are consistent with the CVOC groundwater data presented
in the AOC 613/A0OC 615/SWMU 175 RFIRA/CMSWP that showed that DCE was present in
groundwater at the highest concentrations and that TCE and PCE concentrations were

relatively low or not detectable.

2.1.2 Phase | Interim Measure Work Plan

The Phase I Interim Measure Work Plan (IMWP)—Source Delineation Sampling and Analysis Plan
for AOC 613, Zone F (CH2M-Jones, 2002c) was issued after the RFIRA/CMSWP was
completed. The AOC 613 Phase I IM was intended to determine whether a source area of
CVOCs was present in the vicinity of boring F613GP039. If a source area was identified, an
IM, likely consisting of in situ groundwater treatment (for example, in situ chemical
oxidation) would be conducted. The IMWP described sampling locations both outside and
inside of Building 255. A row of five groundwater sample locations was planned along the
outside wall of Building 255. Groundwater was to be sampled using a Waterloo Profiler to
obtain three discreet depth samples at each location. Groundwater sampling was also
planned at five locations inside Building 255, if the results from groundwater samples
collected outside the building suggested the potential presence of a source area beneath the

building.

Continuous Soil Coring

To identify the optimum sampling depth, a continuous sample soil core was first collected
in the vicinity of the former F613GP039. Soil was sampled to a depth of 28 ft in 4-ft segments
and visually inspected for saturated and permeable zones. A log of the soil core is presented
in Appendix A of this report. This log described a stratigraphy very similar to those
presented in geotechnical boring logs prepared for the design of the Building 255
foundations. The core sample identified very thin slightly permeable zones at 11.4 to 11.5 ft
and a moderately water-bearing silty sand at 20 to 23 ft bls. No odors or visible signs of

solvents were identified in the core.

DPT Groundwater Sampling
Because the water-bearing zones observed in the core had low permeability, it appeared that

the Waterloo Profiler would not have enough screen length to collect sufficient groundwater
for a VOC analysis. Therefore, the sampling method was changed to DPT geoprobe samples
with 4-ft screen lengths. Groundwater was to be collected at 8 to 12 ft, 14 to 17 ft, and 20 to
24 ft bls at each of the five sample locations outside the building. After results of the

AOCE3ZFCMSAPTREV0.D0C 22



(]

AR o = T B S L - 63

10
11
12
13

14
15
16
17
18
19
20

RERR

25
26
27
28
29
30
31
32

CORRECTIVE MEASURES STUDY REPORT, AQC 613, ZONE F
CHARLESTON NAVAL COMPLEX

AEVISION 0

FEBRUARY 2003

groundwater samples from outside the building were evaluated, sample intervals would
then be designated for the samples to be collected from below the building.

Groundwater samples from DPT locations F613GP069 through F613GP073 were planned
outside the building, and F613GP074 through F613GP078 were contingent sampling
locations inside the building. Phase I IM proposed sample locations are presented in Figure
2-5. The samples planned at the exterior of the building would be collected first to
corroborate the 1996 groundwater probe data. The locations of the groundwater samples
inside the building would be adjusted on the basis of the CVOC concentrations detected
outside of the building,.

Monitoring Well Installation and Sampling

Groundwater monitoring wells in the area were proposed for sampling for CVOCs. Two of
the UST Site 22 monitoring wells were to be sampled, along with shallow RFI monitoring
wells F613GW004, F613GWO009, FGELGWO11, and FGELGW012.

As described in the AOC 613/A0C 615/SWMU 175 RFIRA/CMSWP, two isolated locations,
north and south of Building 242, had also been identified as potentially containing vinyl
chloride concentrations above MCLs, on the basis of 1996 DPT groundwater screening
samples. Other CVOCs were not detected above MCLs at either of these two locations.
These areas are shown on Figure 2-6. Monitoring wells were installed at the two locations to
verify the vinyl chloride detections. Monitoring well F613GW010 was installed near
previous sample locations F613GP002 and F613GP008, in which vinyl chloride had been
detected at estimated concentrations of 4 and 5 pg/L in 1996. Monitoring well F613GW011
was installed as close as possible downgradient to previous location LF037GP037, in which
vinyl chloride had been detected at a concentration of 17.1 ug/L in 1997. The well
construction logs are presented in Appendix A of this document.

2.1.3 July 2002 Groundwater Data

In July 2002, the area around the screening sample F613GP039 was sampled for CVOCs.
Three RFI and two UST Site 22 monitoring wells were sampled. In addition, groundwater
from DPT samples at F613GP069 through F613GP073 was collected. The soil core log and
DPT logs for groundwater samples collected are presented in Appendix A. At the DPT
sample locations, attempts were made to collect groundwater at all three sample interval
depths described in the Phase [ IMWP, however, with the exception of F613GP069, water
was only available from the 20 to 24 ft depth interval. At F613GP069, the depth interval 8 to
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12 ft bls also yielded sufficient water for a sample. The lack of groundwater had been
predicted from the core log from location F613GP070.

Table 2-1 and Figures 2-7, 2-8, and 2-9 present TCE, 1,2-DCE, and vinyl chloride data,
respectively, from the July 2002 sampling efforts. In July 2002, PCE was detected only at
F613GWO004, at an estimated concentration of 0.42 ug/L; therefore PCE data are not
presented in the figures. TCE was again measured below the MCL; 1,2-DCE concentrations
were measured as high as 75 pg/L at F613GW004, and vinyl chloride was measured as high
as 10.2 pg/L at F613GW004. It should be noted that the well with the highest vinyl chloride
content in 2001 was not sampled in the July 2002 sampling event.

Groundwater data from the DPT samples located along Building 255 indicate trace
concentrations of TCE and 1,2-DCE; no PCE or vinyl chloride was detected. Specifically,
F613GP070 was collected at the former location of F613GP039, and only 1,2-DCE (0.9 ] pg/L)
was identified at that location.

DPT sampling along the edge of Building 255 did not confirm the presence of a potential
source area for CVOCs in groundwater adjacent to or beneath Building 255. The lack of
CVOCs detected in groundwater samples collected along the building wall indicates little
likelihood of the presence of CVOCs in groundwater beneath the building. On the basis of
the absence of CVOCs near the only sample location that had formerly indicated the
possibility of a CVOC source area, it was concluded that further exploration of groundwater

beneath and adjacent to Building 255 was not necessary.

2.1.4 August 2002 Groundwater Data

Monitoring wells F613GW010 and F613GW011 were installed in the two isolated areas north
and south of Building 242, in which viny! chloride had been detected in 1996 and 1997.
Groundwater samples from these wells were collected August 5, 2002. Table 2-1 presents
data from that sampling effort. Appendices D and E present data summary tables and data
validation details for the sampling event. Figure 2-10 presents the sampling results.

CVOCs were not detected above MCLs in the groundwater at F613GWO010, north of
Building 242, in which vinyl chloride had been previously detected at 5 pg/L. Trace
concentrations of cis-1,2-DCE (estimated at 1.5 ig /L) and vinyl chloride (estimated at 0.7
pg/L) were detected in the well sample.

South of Building 242, no CVOCs were detected in F613GWO011, located downgradient of
the previous screening sample LFO37GP037, in which vinyl chloride had been detected at
17.1 pg/L in 1997.
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2.1.5 October 2002 Groundwater Data
In October 2002, groundwater at AOC 613 was sampled for CVOCs. The following wells
were sampled for CVOCs:

e RFI monitoring wells FGELGWO007, FGELGW(08, FGELGW012, F613GW004,
F613GWO009, F613GW010, and F613GW011

e UST Site 22 monitoring wells FU22GW001, FU22GW002, FU22GW003, FU22GW004,
FU22GW005, FU22GW006, and FU22GW007

Table 2-1 and Figures 2-11, 2-12, and 2-13 present TCE, 1,2-DCE, and vinyl chloride data,
respectively, from the October 2002 sampling efforts. In October 2002, PCE was detected
only at FGELGW007, FU22GW004, and FU22GW006, at a maximum estimated
concentration of 1.9 pg/L; therefore PCE data are not presented in the figures. TCE and 1,2-
DCE concentrations were measured below their respective MCLs, and vinyl chloride was
measured as high as 11.2 pg/L at F613GW004.

2.1.6 CVOC Data Evaluation

Table 2-2 presents the 2001/2002 data from wells where individual TCE, 1,2-DCE, and vinyl
chloride concentrations exceeded 1 pg/L. Concentrations at these low levels are considered
estimated, and are less precise than those closer to the reporting limits of 5 or 10 ug/L. A

review of these data shows these trends:

e TCE and 1,2-DCE have consistently decreased in concentration in the groundwater, to
below MCLs. TCE concentrations have reduced an average of 55 percent, and DCE
concentrations an average of 45 percent. The location with the highest DCE
concentration, F613GWO004, reported a 40 pg /L reduction in the 16 months between

measurements.

e Vinyl chloride concentrations have reduced an average of 23 percent, although the range
of concentration reductions varied from —4 percent (virtually no change) to 60 percent.
The location with the maximum concentrations in 2002, F613GWO004, reported a
negligible 0.4 pg/L increase in concentration over the 16 months between
measurements, compared to a 40 pg/L reduction in 1,2-DCE. At FU22GW003, which
had the highest vinyl chloride concentration ir 2001, vinyl chloride reduced by 8 ug/L,
along with a 5 #g/L reduction in DCE concentrations. This indicates that although the
DCE is degrading to vinyl chloride, vinyl chloride is also degrading at this site.

AQCE13ZFCMSRPTREV0.00C 25
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2.2 Methylene Chloride in Groundwater

As discussed in the AOC 613/A0C 615/SWMU 175 RFIRA/CMSWP, methylene chloride was
reported in a groundwater sample at FGELGW014 for the October 12, 1999 sample, at an
estimated concentration of 83 ug/L, compared to the EPA Region III tap water RBC of 4.1
pig/L. It had not been detected in the six previous samples from the well, and was not

detected in any groundwater samples from the other 19 wells at the site.

Monitoring well FGELGW014 was resampled for methylene chloride on July 1, 2002,
resulting in an estimated concentration of 1.9 ug/L. The data are presented in Appendix D
of this report. This concentration is consistent with the previous data, with the exception of
the sample collected on October 12, 1999, and indicates that methylene chloride does not
exist in site groundwater at concentrations in excess of health-based criteria. The detected
concentration from the October 12, 1999 sample is considered an anomaly, potentially
caused by laboratory or field contamination. Therefore, methylene chloride is not

considered an issue at AOC 613 and does not need remedial action or further investigation.

2.3 Natural Attenuation Indicator Parameters

Parameters indicative of natural attenuation and biological activity were measured in the
groundwater in the 2002 sampling events, and the UST Site 22 monitoring wells. Alkalinity,
methane, dissolved iron, dissolved oxygen (DO), chlorides, nitrates, and sulfates were

analyzed on selected samples. A summary of these parameters is presented in Table 2-3.

A review of concentrations of indicator parameters of natural attenuation in Table 2-3 show
several important aspects regarding the hydrogeochemistry of the site. Of particular interest
are the elevated iron concentrations in groundwater, ranging from approximately 1 to 42
milligrams per liter (mg/L). Such elevated iron levels are an indicator of iron-reducing
conditions. Iron-reducing conditions have been found to be prevalent across much of the
CNC. The data suggest that iron-reduction is most likely the predominant terminal electron
accepting process (TEAP) in groundwater in this area. While iron-reducing conditions are
not optimal for anaerobic dehalogenation of PCE and TCE, these conditions are favorable
for continued biodegradation of DCE and vinyl chloride. Thus, it is expected that the

decreases in CVOC concentrations previously observed will continue to occur at the site.

A general trend of decreasing methane concentrations is also notable in the data, perhaps
indicating the any residual hydrocarbons associated with the former UST site have

degraded. Oxidation-reduction potential (ORP) also appears fairly stable, in the range of

AOC613ZFCMSRPTREVO DOC 26
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~140 to +130, with an average near -30 (slightly reducing). DO levels are low, generally less
than 1.5.

2.4 Conclusions and Recommendations

24.1 CVOCs
No CVOC source area in groundwater has been identified at AOC 613. Elevated CVOC

concentrations reported from a single groundwater screening sample collected in 1996 were
not confirmed in subsequent samples from the area. The CVOCs in the dissolved plume

area at AOC 613, located between Buildings 242 and 255, appear to have undergone natural -
biodegradation to such an extent that PCE, TCE, and 1,2-DCE have been reduced to below
MCLs. The vinyl chloride concentration is likewise decreasing, although at a lower rate.

Groundwater at the two isolated areas in which vinyl chloride had been previously detected
above its MCL, north and south of Building 242, was resampled. Evidence of CVOCs were
detected in the groundwater (traces of degradation products) at concentrations less than the
MCLs, indicating that natural attenuation had occurred at these locations. The groundwater
at these locations has concentrations within State of South Carolina standards, and these

two areas are recommended for NFA.

2.4.2 Methylene Chloride

Data from the sixth sample collected from monitoring well FGELGW(14 for the AOC 613
RFI indicated a methylene chloride concentration of 83 ng/L, compared to the EPA Region
11 tap water RBC of 4.1 pg/L and the previous five non-detects. This well was resampled
for the Phase I IM, resulting in an estimated methylene chloride concentration of 1.9 pg/L. It
is concluded that the previous elevated concentration was an anomaly and that methylene

chloride is not a COC at AQC 613.

24.3 Natural Attenuation

The geochemical data suggest that iron-reducing conditions are present in groundwater at
AOC 613 in the area of interest. These conditions are favorable for continued natural
biodegradation of the CVOCs. TCE concentrations have been progressively reduced in
groundwater to levels less than the MCL, indicating that natural attenuation is occurring.
The prevalence of cis-1,2-DCE generally indicates reductive dechlorination of TCE (Technical
Protocol for Evaluating Natural Attenuation of Chlorinated Solvents in Ground Water,
EPA/600/R-98/128, October 1998) and cis-1,2-DCE has also been reduced to less than the
MCL. The data suggest that significant decreases in CVOC concentrations in groundwater
have occurred over the past few years. It is expected that additional reductions will continue

to naturally occur.

ADC613ZFCMSRPTREV0.00C 27
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TABLE 2-1
Chlorinated Volatile Organic Compounds {CVOCs) in AOC 613 Groundwater (2001-2002 Sampling Events)

CMS Report, AOC 613, Zone F, Charleston Naval Complex

Sample Concentration
Analyte Location (/L) Qualifier  Date Collected mcL®
PCE F613GW003 5 U 06/22/2001 5
F613GW004 0.35 J 06/22/2001
F&613GWO004 0.42 J 07/01/2002
F613GW004 5 u 10/31/2002
F613GW009 5 8] 06/22/2001
FB613GW009 5 uJ 07/01/2002
FE13GW009 5 U 10/31/2002
F613GWD10 5 u 08/05/2002
F613GWO010 5 u 10/31/2002
F613GWO11 5 u 08B/05/2002
F613GWO11 5 U 10/31/2002
FGELGWO007 1.9 J 10/31/2002
FGELGWQ08 5 u 10/31/2002
FGELGWO11 5 UJ 07/01/2002
FGELGWO12 5 U 06/22/2001
FGELGW012 5 uJ 07/01/2002
FGELGWO012 5 10/31/2002
FU22GW001 5 05/21/2001
FU22GW001 5 10/31/2002
FU22GW002 5 U 05/21/2001
FU22GwW002 5 UJ 07/01/2002
FU22GW002 5 U 10/31/2002
FU22GW003 5 U 05/21/2001
FU22GW003 5 U 10/31/2002
FU22GW004 5 U 05/21/2001
FU22GWO004 0.74 J 10/31/2002
FU22GWQ005 5 U 05/21/2001
FU22GW005 5 U 10/31/2002
FUZ22GWO006 5 U 05/21/2001
FU22GWO006 0.44 J 10/31/2002
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CORRECTIVE MEASURES STUDY REPORT, AQC 613, ZONE F
CHARLESTON NAVAL COMPLEX

REVISION 0

FEBRUARY 2003

TABLE 2-1
Chlorinated Volaiile Organic Compounds (CVOCs) in AOG 613 Groundwater (2001-2002 Sampling Events)

CMS Report, AOC 613, Zone F, Charleston Naval Complex

Sample Concentration
Analyte Locatlon (ng/L) Qualifier Date Collected McL?
PCE FU22GWG07 5 u 05/21/2001 5
FU22GWO007 5 U 07/01/2002
FU22GW007 5 U 10/31/2002
F613GP069
{8 - 12 fi bls) 5 U 07/10/2002
(20 - 24 ft bis) 5 U 07/10/2002
F613GP070
(20 - 24 ft bls) 5 U 07/10/2002
F613GPO71
{20 - 24 ft bls) 5 U 07/10/2002
F613GP072
{20 - 24 ft bis) 5 U 07/10/2002
F613GP073
(20 - 24 ft bls) 5 U 07/10/2002
TCE F613GW003 5 u 06/22/2001 5
F613GW004 4 J 06/22/2001
F613GWO004 3.4 J 07/01/2002
F613GWO004 0.86 J 10/31/2002
F613GW009 5 U 06/22/2001
F613GW009 5 Ud 07/01/2002
F613GW009 5 u 10/31/2002
F613GW010 5 u 08/05/2002
F613GW010 5 u 10/31/2002
FB13GWO011 5 ) 08/05/2002
F613GW011 5 u 10/31/2002
FGELGWO0O07 5 U 10/31/2002
FGELGWO0O08 5 ] 10/31/2002
FGELGWO11 5 uJ 07/01/2002
FGELGWO012 5 U 06/22/2001
FGELGWO012 5 uJ 07/01/2002
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CORRECTIVE MEASURES STUDY REPORT, AOC 613, ZONE F

CHARLESTON NAVAL COMPLEX
REVISION 0
FEBRUARY 2003
TABLE 2-1
Chiorinated Volatile Organic Compounds (CVOCs) in AOC 613 Groundwater {2001-2002 Sampling Events)
e CMS Report, AOC 613, Zone F, Charleston Naval Complex
Sample Concentration
Analyte Location {ugfL) Qualifier Date Collected McL?
TCE FGELGWO012 5 U 10/31/2002 5
FU22GW001 5 u 05/21/2001
FU22GW001 5 u 10/31/2002
FU22GW002 08 J 05/21/2001
FU22GW002 5 uJ 07/01/2002
FU22GwW002 5 U 10/31/2002
FU22GW003 0.81 J 05/21/2001
FU22GW003 04 J 10/31/2002
FU22GW004 11 J 05/21/2001
FU22GW004 0.75 J 10/31/2002
FU22GW005 5 U 05/21/2001
FU22GW005 5 U 10/31/2002
FU22GW006 5 u 05/21/2001
FU22GW006 0.65 J 10/31/2002
FU22GW007 0.91 J 05/21/2001
FU22GWO007 1 J 07/01/2002
FU22GWeo0? 0.91 J 10/31/2002
FE613GP069 07/10/2002
(8- 12 ftbls) 04 J 07/10/2002
(20 - 24 1t bls) 5 U
F613GPO70 07/10/2002
(20 - 24 ft bls) 5 U
F&13GP071 07/10/2002
{20 - 24 ft bls) 5 U
F613GP072 07/106/2002
(20 - 24 ft bls) 5 U
F613GP073 07/10/2002
(20 - 24 ft bis) 5 U
cis-1,2-DCE F613GW003 5 u 06/22/2001 70
F613GW004 83.6 = 06/22/2001
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CORRECTIVE MEASURES STUDY REPORT, AOC 613, ZONE F
CHARLESTON NAVAL COMPLEX

REVISION 0

FEBRUARY 2003

TABLE 2-1
Chlorinated Volatile Organic Compounds (GYOCs} in AOC 613 Groundwater (2001-2002 Sampling Events)

CMS Report, AOC 613, Zone F, Charleston Naval Complex

Sample Concentration
Analyte Location (wrg/L) Qualifier  Date Collected mcL’
cis-1,2-DCE F613GwWo004 74.6 J 07/01/2002 70
FE13GW004 438 = 10/31/2002
F613GWD03 5 u 06/22/2001
FE613GWO009 5 uJ 07/01/2002
F613GW009 5 u 10/31/2002
F613GW010 1.5 J 08/05/2002
F613GW010 14 J 10/31/2002
F613GWO011 5 u 08/05/2002
F613GWO011 5 U 10/31/2002
FGELGWO007 5 U 10/31/2002
FGELGW008 5 U 10/31/2002
FGELGWO11 5 uJ 07/01/2002
FGELGWO012 1.8 J 06/22/2001
FGELGWO012 057 J 07/01/2002
FGELGWO012 0.62 J 10/31/2002
FU22GW001 - 5 u 05/21/2001
FU22GW001 5 U 10/31/2002
FU22GW002 36 J 05/21/2001
FU22GW002 3.8 J 07/01/2002
FU22GW(003 8.2 = 05/21/2001
FU22GWQ003 32 J 10/31/2002
FU22GW004 2 J 05/21/2001
FU22GW004 1.2 J 10/31/2002
FU22GW005 5 ) 05/21/2001
FU22GW005 5 u 10/31/2002
FU22GW006 54 = 05/21/2001
FU22GWD06 3 J 10/31/2002
FU22GW(007 5 U 05/21/2001
FU22GW007 5 UJ 07/01/2002
FU22GW007 5 U 10/31/2002
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CORRECTIVE MEASURES STUDY REPORT, AQC 613, ZONE F
CHARLESTON NAVAL COMPLEX

REVISION 0

FEBRUARY 2003

TABLE 2-1
Chlorinated Volatile Organic Compounds {CVOCs) in AOC 613 Groundwater (2001-2002 Sampling Events)

CMS Report, AOC 613, Zone F, Charleston Naval Complex

Sample Concentration
Analyte Location (prg/L} Qualifier Date Collected mcL®
cis-1,2-DCE F613GP069 16 J 07/10/2002 70
(8- 12t bis)
{20 - 24 ft bls) 5 U 07/10/2002
F613GP070
(20 - 24 ft bls) 0.9 J 07/10/2002
F613GP071
{20 - 24 ft bls) 5 U 07/10/2002
F613GP072
(20 - 24 ft bls) ] u 07/10/2002
F613GP073
(20 - 24 ft bis) 5 U 07/10/2002
trans-1,2-DCE F613GW003 ] U 06/22/2001 100
F613GW004 09 J 06/22/2001
F613GwW004 0.9 J 07/01/2002
F613GW004 04 J 10/31/2002
F613GW009 5 U 06/22/2001
F613GWO009 5 uJ 07/01/2002
F813GW009 5 ) 10/31/2002
F613GW010 5 U 08/05/2002
F5813GW010 5 ) 10/31/2002
F613GWO011 5 8] 08/05/2002
F613GWO011 5 U 10/31/2002
FGELGWO0O07 5 U 10/31/2002
FGELGWO008 5 u 10/31/2002
FGELGWO11 5 UJ 07/01/2002
FGELGWO012 5 u 06/22/2001
FGELGWO012 5 w 07/01/2002
FGELGWO012 5 10/31/2002
FU22GW001 5 05/21/2001
Fu22GW001 5 10/31/2002
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CORRECTIVE MEASURES STUDY REPORT, AOC 613, ZONE F
CHARLESTON NAVAL COMPLEX

REVISION 0

FEBRUARY 2003

TABLE 2-1
Chlorinated Volatile Organic Compounds (CVOCs) in AOC 613 Groundwater (2001-2002 Sampling Events)

CMS Report, AOC 613, Zone F, Charleston Naval Complex

Sample Concentration
Analyte Location (rgfL) Qualifier  Date Collected MCL®
trans-1,2-DCE FU22GW002 5 u 05/21/2001 100
FU22GW002 5 uJ 07/01/2002
FU22GW002 5 U 10/31/2002
FU22GWO003 5 U 05/21/2001
FU22GW003 5 U 10/31/2002
FU22GW004 5 U 05/21/2001
FU22GWO004 5 U 10/31/2002
FU22GW005 5 U 05/21/2001
FU22GW005 5 U 10/31/2002
FU22GW006 5 u 05/21/2001
FU22GW006 5 U 10/31/2002
FU22GW007 5 U 05/21/2001
FU22GW007 5 uJ 07/01/2002
FU22GWO007 5 U 10/31/2002
F613GP069 5 U
(8 - 12 ft bls) 5 U 07/10/2002
(20 - 24 ft bis) 5 U 07/10/2002
F613GP070
{20 - 24 ft bls) 5 u 07/10/2002
F613GP071
(20 - 24 ft bls) 5 U 07/10/2002
F613GP072
(20 - 24 ft bls) 5 U 07/10/2002
F613GP073
{20 - 24 it bls) 5 U 07/10/2002
Vinyl Chloride F613GW003 10 u 06/22/2001 2
F613GW004 10.8 = 06/22/2001
F613GW004 10.2 J 07/01/2002
F613GW004 1.2 = 10/31/2002
F613GW009 10 U 06/22/2001
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CORRECTIVE MEASURES STUDY REPORT, AQC 613, ZONE F
CHARLESTON NAYAL COMPLEX

REVISION ¢

FEBRUARY 2003

TABLE 2-1
Chilorinated Volatile Organic Compounds {CVOCs) in AOC 613 Groundwater (2001-2002 Sampling Events)

GMS Report, AOG 613, Zone F, Charleston Naval Complex

Sample Concentration
Analyte Location {trg/L) Qualifier Date Collected McL®
Vinyt Chloride F613GW009 10 uJ 07/01/2002 2

F613GW009 10 u 10/31/2002
FB13GWO010 0.7 J 08/05/2002
FB13GW010 10 U 10/31/2002
F613GWO011 1 U 08/05/2002
F613GWO011 10 U 10/31/2002
FGELGWO007 10 U 10/31/2002
FGELGWOQO08 10 u 10/31/2002
FGELGWO11 10 UJ 07/01/2002
FGELGWO12 10 U 06/22/2001
FGELGWO012 10 UJd 07/01/2002
FGELGWO12 10 U 10/31/2002
FU22GW001 10 U 05/21/2001
FU22GW001 10 U 10/31/2002
FU22GW002 4.5 J 05/21/2001
FU22GW002 3.8 J 07/01/2002
FU22GW002 4.2 J 10/31/2002
FU22GwW003 14 = 05/21/2001
FU22GW003 5.6 J 10/31/2002
FU22GW004 0.86 J 05/21/2001
FU22GW004 10 U 10/31/2002
FU22GW005 10 U 05/21/2001
FU22GWD005 10 U 10/31/2002
FU22GWO006 6 J 05/21/2001
FU22GWO006 42 J 10/31/2002
FU22GWo007 10 U 05/21/2001
FU22Gw007 10 uJ 07/01/2002
FU22GW007 10 U 10/31/2002
F613GP069

(8 - 121t bls) 10 U 07/10/2002
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CORRECTIVE MEASURES STUDY REPORT, AOC 613, ZONE F

CHARLESTON NAVAL COMPLEX
REVISION 0
FEBRUARY 2003
TABLE 2-1
Chlorinated Volatite Organic Compounds (CVOCs) in AOC 613 Groundwater (2001-2002 Sampling Events)
CMS Report, AOC 613, Zone F, Charleston Naval Complex
Sample Concentration
Analyte Location (zg/L) Qualifier Date Collected MCL*
Vinyl Chloride (20 - 24 fi bis) 10 U 07/10/2002 2
F613GP0O70
(20 - 24 ft bls) 10 U 07/10/2002
F613GP071
(20 - 24 fi bls) 10 u 07/10/2002
F613GP072
(20 - 24 It bls) 10 U 07/10/2002
F613GP073
(20 - 24 ft bls} 10 U 07/10/2002

Concentrations in bold and outlined within the text are exceedances of the screening criterion,

Values are presented in units of micrograms per liter (zg/L).

# Maximum Contaminant Levels obtained from the EPA National Primary Drinking Water Standards (March 2001).
Analyte was detected; the reported value is equal to the sample location.

=

ftbis Feet below land surface
J  Analyte was detected; the reported value is an estimated concentration.
U  Analyte was not delected; the reported value is the detection limit.
W) Analyte was not detected; the reported value is an estimated detection limit.
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CORRECTIVE MEASURES STUDY REPORT, AOC 613, ZONE F

CHARLESTON NAVAL COMPLEX
REVISION ¢
FEBRUARY 2003
TABLE 22
Reduction of CVOCs in AOG 613 Groundwater (2001-2002 Sampling Events)
CMS Report, AOC 613, Zone F, Charleston Naval Complex
Sample Concentration
Analyte Location (vg/l) Qualifier  Date Collected McL®
TCE F613GW004 4 J 06/22/2001 5
F613GW004 3.4 J 07/01/2002
FB13GW004 0.86 J 10/31/2002
FGELGWO012 5 ) 06/22/2001
FGELGWOQ12 5 UJ 07/01/2002
FGELGWO012 5 U 10/31/2002
FU22GW002 0.8 J 05/21/2001
FU22GW002 5 UJ 07/01/2002
FU22GW002 5 U 10/31/2002
FU22GW003 0.81 J 05/21/2001
FU22GW003 04 J 10/31/2002
FU22GW004 1.1 J 05/21/2001
FU22GW004 0.75 J 10/31/2002
FU22GW006 5 ) 05/21/2001
FU22GW006 0.69 J 10/31/2002
cis-1,2-DCE F613GW004 | . 836 = 06/22/2001 70
F613GW004 74.6 J 07/01/2002
F613GW004 43.8 = 10/31/2002
FGELGW(12 1.8 J 06/22/2001
FGELGW012 0.57 J 07/01/2002
FGELGWO012 0.62 J 10/31/2002
FU22GW002 3.6 J 05/21/2001
FU22GW002 3.8 J 07/01/2002
FU22GW002 31 J 10/31/2002
Fu22GW003 8.2 = 05/21/2001
FU22GW003 3.2 J 10/31/2002
FU22GWO004 2 J 05/21/2001
FU22GW004 1.2 J 10/31/2002
FU22GW006 54 = 05/21/2001
FU22GWO006 3 J 10/31/2002
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CORRECTIVE MEASURES STUDY REPCRT, AOC 613, ZONE F

CHARLESTON NAVAL COMPLEX
REVISION ¢
FEBRUARY 2003
TABLE 2-2
Reduction of CVOCs in AQOC 613 Groundwater (2001-2002 Sampling Events)
CMS Report, AOC 613, Zone F, Charleston Naval Complex
Sample Concentration
Analyte Location (ug/L) Qualifier Date Collected MmcL®
Vinyl Chiloride F613GW004 10.8 = 06/22/2001 2
F613GW004 10.2 J 07/01/2002
F613GW004 11.2 = 10/31/2002
FGELGWO012 10 u 06/22/2001
FGELGWO012 10 uJ 07/01/2002
FGELGWO012 10 u 10/31/2002
FU22GW0D02 45 J 05/21/2001
FU22GW002 3.8 J 07/01/2002
FU22GWO002 4.2 J 10/31/2002
FU22GwWO003 14 = 05/21/2001
FU22GW003 5.6 J 10/31/2002
FU22GWQ04 0.86 J 05/21/2001
FU22GW004 10 u 10/31/2002
FU22GW006 6 J 05/21/2001
FU22GW006 4.2 J 10/31/2002

Concentrations in bold and outlined within the text are exceedances of the screening criterion.
Values are presented in units of micrograms per fiter (ug/L).
# Maximum Contaminant Levels obtained from the EPA Nationat Primary Drinking Water Standards (March 2001).
= Analyte was detected; the reported value is equal to the sample location.
ft bis Feet below land surface
J  Analyte was detected; the reported value is an estimated concentration.
U  Analyte was not detected; the reported value is the detection limit.
UJ  Analyte was not detected; the reported value is an estimated detection limit.
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CORRECTIVE MEASURES STUDY REPORT, AOC 613, ZONE F

CHARLESTON NAVAL COMPLEX
REVISION 0
FEBRUARY 2003
TABLE 23
Natural Attenuation Indicator Parameters
e CMS Report, AOC 613, Zone F, Charfeston Naval Complex
Parameter Sample Location Concentration Qualifier Units Date Collected
Alkalinity, Total F613GW004 463 = mg/L 07/01/2002
(as CacO3) FGELGW012 29.6 U 07/01/2002
FU22GW001 198 = 11/15/2000
FU22GW001 237 J 11/12/2001
FU22GW002 353 = 11/15/2000
FU22GW002 120 = 05/21/2001
FU22GW002 446 J 11/12/2001
FU22GW002 296 = 07/01/2002
FU22GW003 79.2 09/21/1999
FU22GW003 166 = 11/15/2000
FU22GW003 200 = 05/21/2001
FU22GW003 194 J 11/12/2001
FU22GW004 19.7 09/21/1999
FU22GW004 2 U 11/15/2000
FU22GW004 12.8 J 11/12/2001
FU22GW005 345 = 11/15/2000
FU22GW005 459 J 11/12/2001
FU22GW006 116 09/21/1999
FU22GW006 129 = 11/15/2000
FU22GW006 115 J 11/12/2001
FU22GW007 378 = 11/15/2000
FU22GW007 413 J 11/12/2001
FU22GW007 483 = 07/01/2002
Chloride F613GW004 284 = mg/L 07/01/2002
FGELGWO012 638 = 07/01/2002
FU22GW002 639 = 07/01/2002
FU22GW007 2,000 = 07/01/2002
Nitrate _ FU22GW001 102 = g/l 11/15/2000
(s Nitrous Oxide) o> Gwioo1 50 u 11/12/2001
FU22GW002 50 u 11/15/2000
FU22GW002 50 U 11/12/2001
FU22GW003 50 U 11/15/2000
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CORRECTIVE MEASURES STUDY REPCHT, AOC 613, ZONE £

CHARLESTON NAVAL COMPLEX
REVISION 0
FEBRUARY 2003
TABLE 23
Natural Attenuation Indicator Parameters
CMS Report, AOC 613, Zone F, Charleston Naval Complex
Parameter Sample Location Concentration Qualifier Units Date Collected
Nitrate FU22GW003 115 - pglL 11/12/2001
(as Nitrous Oxide) ¢, > Gwo04 50 u 11/15/2000
FU22GW004 50 u 11/12/2001
FU22GW005 50 u 11/15/2000
FU22GWO005 221 - 11/12/2001
FU22GWO006 50 u 11/15/2000
FU22GWO006 115 = 11/12/2001
FU22GWO007 50 u 11/15/2000
FU22GW007 66 - 11/12/2001
Nitrogen, Nitrate F613GW004 100 u gL 10/31/2002
(as N) F613GW009 100 u 10/31/2002
FGELGWO008 100 u 10/31/2002
FGELGWO12 100 U 10/31/2002
FU22GWO002 100 uJ 05/21/2001
FU22GW002 100 U 10/31/2002
FU22GW003 100 ud 05/21/2001
FU22GW003 100 u 10/31/2002
FU22GWO006 100 u 10/31/2002
pH F613GW004 6.08 su 07/01/2002
F613GW004 469 10/31/2002
F613GW009 6.26 07/01/2002
F613GW009 492 10/31/2002
FGELGW012 4.76 07/01/2002
FGELGWO012 4.83 10/31/2002
FU22GW001 6.34 09/10/1999
FU22GW001 6.6 11/15/2000
FU22GW001 6.72 11/12/2001
FU22GWO01 4.84 10/31/2002
FU22GW002 6.04 09/10/1999
FU22GW002 6.11 11/15/2000
FU22GWO002 6.57 11/12/2001
FU22GW002 5.61 07/01/2002
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CORRECTIVE MEASURES STUDY REPORT, AQC 613, ZONE F

CHARLESTON NAVAL COMPLEX
REVISION 0
FEBRUARY 2003
TABLE 23
Natural Attenuation Indicator Parameters
CMS Report, AOC 613, Zone F, Charleston Naval Complex
Parameter Sample Location Concentration Qualifier Units Date Collected
pH FU22GW002 4.77 SuU 10/31/2002
FU22GW003 5.56 09/10/1999
FU22GW003 6.04 11/15/2000
FU22GW003 6.71 11/12/2001
FU22GWO003 6.15 10/31/2002
FU22GW004 4.47 09/10/1999
FU22GW004 442 11/15/2000
FU22GW004 6.13 11/12/2001
FU22GW004 4.42 10/31/2002
FU22GW005 594 09/10/1999
FU22GW005 6.48 11/15/2000
FU22GW005 4.92 11/12/2001
FU22GW005 6.49 10/31/2002
FU22GW006 5.72 09/10/1999
FU22GW006 5.79 11/15/2000
FU22GW006 6.69 11/12/2001
FU22GWO006 484 10/31/2002
FU22GWO0Q7 8.45 09/10/1999
FU22GWO007 7.2 11/15/2000
FU22GW007 5.84 11/12/2001
FU22GWQ07 6.58 07/01/2002
FU22GWQ07 5.04 10/31/2002
Sulfate F613GW004 89.8 = mg/L 10/31/2002
(as SO4) F613GW009 216 - 10/31/2002
FGELGWO008 0.4 U 10/31/2002
FGELGWO12 226 = 10/31/2002
FU22GW001 590 = 11/15/2000
FU22GWO001 685 = 11/12/2001
FU22GW002 76.9 = 11/15/2000
FU22GW002 250 = 05/21/2001
FU22GW(002 42.4 = 11/12/2001
FU22GW002 39.3 = 10/31/2002
FU22GW003 604 = 11/15/2000
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CORRECTIVE MEASURES STUDY REPORT, AOC 613, ZONE F

CHARLESTON NAVAL COMPLEX
REVISION 0
FEBRUARY 2003
TABLE 2-3
Natural Attenuation Indicator Parameters
CMS Report, AOC 613, Zone F, Charleston Naval Complex
Parameter Sample Location Concentration Qualifier Units Date Collected
Sulfate FU22GW003 730 . = mg/L 05/21/2001
(as SO4) FU22GW003 679 = 11/12/2001
FU22GW003 386 = 10/31/2002
FU22GW004 337 = 11/15/2000
FU22GW004 373 = 11/12/2001
FU22GW005 158 = 11/15/2000
FU22GW005 75 = 11/12/2001
FU22GW006 262 = 11/15/2000
FU22GW006 299 = 11/12/2001
FU22GW006 283 = 10/31/2002
FU22GW007 90.5 = 11/15/2000
FU22GW007 86.4 = 11/12/2001
Methane F613GW004 174 = ua/l 10/31/2002
F613GW009 146 = 10/31/2002
FGELGW008 23,900 = 10/31/2002
FGELGWO012 15.5 J 10/31/2002
FU22GW001 11,200 = 11/15/2000
FU22GW001 780 = 11/12/2001
FU22GW002 25,100 = 11/15/2000
FU22GW002 390 = 05/21/2001
FU22GW002 990 = 11/12/2001
FU22GW002 1,880 = 10/31/2002
FU22GW003 14,400 = 11/15/2000
FU22GW003 990 = 05/21/2001
FU22GW003 440 = 11/12/2001
FU22GW003 1,460 = 10/31/2002
FU22GW004 2,310 = 11/15/2000
FU22GW004 61 = 11/12/2001
FU22GW005 4,660 = 11/15/2000
FU22GW005 130 = 11/12/2001
FU22GW006 3,200 = 11/15/2000
FU22GW006 97 = 11/12/2001
FU22GW006 399 = 10/31/2002
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CORRECTIVE MEASURES STUDY REPORT, AOC 613, ZONE F

CHARLESTON NAVAL COMPLEX
REVISION 0
FEBRUARY 2003
TABLE 23
Natural Attenuation Indicator Paramelers
CMS Report, AOC 613, Zone F, Charleston Naval Complex
Parameter Sample Location Concentration Qualifier Units Date Coliected
Methane FU22GWO007 8,760 = ugll 11/15/2000
FU22GWO007 880 = 11/12/2001
iron, Dissolved FU22GWQ01 2.84 = mg/L 11/15/2000
FU22GW002 4.58 = 11/15/2000
FU22GWD03 423 = 11/15/2000
FU22GW004 954 = 11/15/2000
FU22GWG005 7.74 = 11/15/2000
FU22GW006 17.3 = 11/15/2000
FU22GW007 2.45 = 11/15/2000
{ron (Ferrous) F613GW004 36 J mg/L 07/01/2002
F613GW004 09 Ud 10/31/2002
F613GWO002 13.7 Jd 10/31/2002
FGELGWO003 1 J 10/31/2002
FGELGWO012 7.8 J 07/01/2002
FGELGWO012 8.3 J 10/31/2002
FU22GW002 20 J 07/01/2002
FU22GW002 3 Jd 10/31/2002
FU22GW003 33 09/21/1999
FU22GW003 20 J 10/31/2002
FU22GWO004 33 09/21/1999
FU22GW006 33 09/21/1999
FU22GWO006 13.5 J 10/31/2002
FU22GwW007 3.8 J 11/12/2001
Dissolved Oxygen F613GW004 3.34 mg/L 07/01/2002
F613GW004 0.75 10/31/2002
F613GW009 0 07/01/2002
F613GW009 0.54 10/31/2002
FGELGWO012 10.1 07/01/2002
FGELGWO012 0 10/31/2002
FU22GWO001 1.48 09/10/1999
FU22GW0o01 0.44 10/31/2002
FU22GW002 0.65 09/10/1993
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CORRECTIVE MEASURES STUDY REPORT, AOC 613, ZONE F

CHARLESTON NAVAL COMPLEX
REVISION 0
FEBRUARY 2003
TABLE 23
Natural Attenuation Indicator Parameters
CMS Report, AOC 613, Zone F, Charleston Naval Complex
Parameter Sample Location Concentration Qualifier Units Date Collected
Dissolved Oxygen FU22GW002 11 mg/L 07/01/2002
FU22GW002 0.63 10/31/2002
FU22GW003 1.28 09/10/1999
FU22GW003 0.8 09/21/1899
FU22GW003 0 10/31/2002
FU22GW004 1.05 09/10/1999
FU22GW004 03 09/21/1999
FU22GW004 0 10/31/2002
FU22GW005 1.85 09/10/1999
FU22GW005 ¢] 10/31/2002
FU22GW006 1.5 09/10/1999
FU22GW006 1.0 09/21/1999
FU22GW006 0.58 10/31/2002
FU22GW007 3.42 09/10/1999
FU22GW007 0.52 07/01/2002
FU22GWQ007 0.66 10/31/2002
Carbon Dioxide FU22GW003 384 mg/L 09/21/1999
FU22GW004 500 09/21/1999
FU22GW006 588 09/21/1999
ORP F613GW004 -75 07/01/2002
F613GW004 -2 10/31/2002
F613GW009 -140 07/01/2002
FB13GWD0g -83 10/31/2002
FGELGWO012 122 07/01/2002
FGELGWO012 127 10/31/2002
FU22GW001 -51 10/31/2002
FU22GW002 -24 07/01/2002
FU22GW002 -71 10/31/2002
FU22GWQ003 -129 10/31/2002
FU22GwW004 219 10/31/2002
FU22GW005 -144 10/31/2002
FU22GW006 23 10/31/2002
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FEBRUARY 2003
TABLE 23
Natural Attenuation Indicator Parameters
CMS Report, AOC 613, Zone F, Charleston Naval Complex
Parameter Sample Location Concentration Qualifier Units Date Coliected
ORP FU22GW007 -126 07/01/2002
FU22GWQ007 -50 10/31/2002
Ethene F613GW004 25 U uall 10/31/2002
F613GW009 25 U 10/31/2002
FGELGWO008 1,250 u 10/31/2002
FGELGW012 25 u 10/31/2002
FU22GW002 250 U 10/31/2002
FU22GW003 250 U 10/31/2002
FU22GW006 25 U 10/31/2002
Ethane F&613GW004 25 U Hg/L 10/31/2002
F613GWO009 25 U 10/31/2002
FGELGWO008 1,250 u 10/31/2002
FGELGWO012 25 u 10/31/2002
FU22GW002 250 u 10/31/2002
FU22GW003 250 U 10/31/2002
FU22GW006 25 U 10/31/2002

=  Analyte was detected; the reported value is equal to the sample location.
J  Analyte was detected; the reported value is an estimated concentration.
p#g/L Micrograms per liter
mg/L  Milligrams per liter
ORP Oxidation-reduction potential
U  Analyte was not detected; the reported value is the detection limit.
UJ  Analyte was not detected; the reported value is an estimated detection limit.
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3.0 Remedial Goal Options and Evaluation
Criteria

This section discusses the RAOs of this CMS and presents MCSs for CVOCs in
groundwater. Once the RAOs and MCSs are established, candidate remedial technologies
and alternatives can be developed to meet these objectives. This section also identifies the

evaluation criteria used in comparing the CMS alternatives.

3.1 Remedial Action Objectives

RAQOs are medium-specific goals that the remedial actions are designed to accomplish in
order to protect human health and the environment by preventing or reducing exposures
under current and future land use conditions. The RAOs identified for groundwater at AOC
613 are 1) to prevent ingestion and direct/dermal contact with groundwater having
unacceptable carcinogenic or noncarcinogenic risk, and 2) to restore the aquifer to beneficial

use. No remedial actions are required for surface or subsurface soil at AOC 613.

3.2 Remedial Goal Options and Media Cleanup
Standards

Throughout the process of remediating a hazardous waste site, a risk manager uses a
progression of increasingly acceptable site-specific media levels in considering remedial
alternatives. RGOs and MCSs under RCRA are developed at the end of the risk assessment
in the RFI/Remedial Investigation/State programs.

RGOs can be based on a variety of criteria, such as specific Incremental Lifetime Cancer Risk
(ILCR) levels (e.g., 1E-04, 1E-05, or 1E-06), hazard index (HI) levels (e.g., 0.1, 1.0, 3.0),
regulatory limits, or site background concentrations. For a particular RGO, specific MCSs
can be determined as target concentration values. Achieving these MCSs is accepted as
demonstrating that RGOs and RAOs have been achieved. Achieving these goals should
promote the protection of human health and the environment, while achieving compliance

with applicable state and federal standards.

The exposure medium of concern for AOC 613 is groundwater containing CVOCs. Because
AOC 613 is located within a highly developed area of the CNC, and there are no surface

AOC613ZFCMSRPTREV0.DOC 3
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water bodies adjacent to the site, ecological exposures were not considered necessary for

evaluation.

Chlorinated solvents and daughter products (PCE, TCE, 1,2-DCE, and vinyl chloride) were
identified as COCs in groundwater. As presented in the AOC 613/A0C 615/SWMU 175, RFI
Report Addendum and CMS Work Plan, Revision 1 (CH2M-Jones, 2002b), MCSs and RGOs
were selected from EPA National Primary Drinking Water Regulations, and are listed

below:

o PCE-5pug/L

e TCE-5pug/L

e (is-1,2-DCE-70 pg/L

s trans-1,2-DCE - 100 pg/L
¢ Vinyl chloride -2 pg/L

3.3 Evaluation Criteria
According to the RCRA permit issued by SCDHEC (SCDHEC, 1998), the alternatives will be

evaluated with the following five criteria:
1. Protect human health and the environment.
2. Attain MCSs.

3. Control the source of releases to minimize future releases that may pose a threat to

human health and the environment.

4. Comply with applicable standards for the management of wastes generated by remedial
activities.
5. Other factors, including (a) long-term reliability and effectiveness; (b) reduction in

toxicity, mobility, or volume of wastes; (c) short-term effectiveness;

(d) implementability; and (e} cost.
Each of the five criteria is defined in more detail below.
3.3.1 Protection of Human Health and the Environment
The alternatives will be evaluated on the basis of their ability to protect human health and

the environment. The ability of an alternative to achieve this standard may or may not be

independent of its ability to achieve the other standards. For example, an alternative may be

AOC613ZFCMSRPTREV0 DOC 32
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protective of human health, but may not be able to attain the MCSs if the MCSs were not

developed on the basis of human health protection factors.

3.3.2 Attainment of MCSs

The alternatives will be evaluated on the basis of their ability to achieve the MCSs defined in
this CMS. Another aspect of this criterion is the time frame to achieve the MCSs. Estimates
of the time frame for the alternatives to achieve RGOs will be provided.

3.3.3 Control of Release Source
This criterion deals with the control of releases of contamination from the source (the area in
which the contamination originated) and the prevention of future migration to

uncontaminated areas.

3.3.4 Compliance with Applicable Standards for Management of Generated
Wastes

This standard deals with the management of wastes derived from implementing the

alternatives; for example, treatment or disposal of pumped groundwater. The remedial

alternative will be designed to comply with all standards for management of wastes

generated by the remedial action. Consequently, this criterion will not be explicitly included

in the detailed evaluation presented in the CMS, but such compliance would be

incorporated into the cost estimates for which this criterion is relevant.

3.3.5 Otherfactors

Five other criteria are to be considered if an alternative is found to meet the four standards

described above. These other factors are as follows:

a. Long-term reliability and effectiveness
The alternatives will be evaluated on the basis of their reliability, and the potential
impact should the alternative fail. In other words, a qualitative assessment will be

made as to the chance of the alternative’s failing and the consequences of that failure.

b. Reduction in the toxicity, mobility, or volume of wastes
Alternatives with technologies that reduce the toxicity, mobility, or volume of the
contamination will be generally favored over those that do not. Consequently, a

qualitative assessment of this factor will be performed for each alternative.

AQC613ZFCMSRPTREV0.0OC 33



B W N e

WO o N & O

10
11
12
13
14
15
16
17

CORRECTIVE MEASURES STUDY REPORT, AOG 613, ZONE F
CHARLESTON NAVAL COMPLEX

REVISION 0

FEBRUARY 2003

Short-term effectiveness
Alternatives will be evaluated on the basis of the risk they create during the
implementation of the remedy. Factors that may be considered include fire,

explosion, and exposure of workers to hazardous substances.

Implementability

The alternatives will be evaluated for their implementability by considering any
difficulties associated with conducting the alternatives (such as the construction
disturbances they may create), operation of the altemnatives, and the availability of

equipment and resources to implement the technologies comprising the alternatives.

Cost

A net present value of each alternative will be developed. These cost estimates will
be used for the relative evaluation of the alternatives, not to bid or budget the work.
The estimates will be based on information available at the time of the CMS and on a
conceptual design of the alternative. They will be “order-of-magnitude” estimates
with a generally expected accuracy of -50 percent to +100 percent for the scope of
action described for each alternative. The estimates will be categorized into capital

costs and operations and maintenance costs for each alternative.

ACCB13ZFCMSRPTREV0.DOC 34
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4.0 Description of Candidate Corrective
Measure Alternatives

Currently available groundwater remedial technologies were screened for applicability to
the contaminants and physical conditions present at AOC 613, with only the most viable
remedial technologies known for effective treatment of CVOCs selected for alternative
analysis. As described in Section 2.0, no source area has been identified; therefore, no source
control is required. The CVOC plume to be addressed has been identified as the area
between Buildings 242 and 155. The area of affected groundwater is limited in size
(approximately 15,000 square feet), has not mobilized off site, and shows no likelihood of

doing so.

Detailed analyses of these selected technologies, presented in this section, provide the
rationale to support the selection of the recommended corrective measure alternative. Two

candidate corrective measure alternatives were selected for this site:

¢ Alternative 1: Natural Attenuation with Land Use Controls (LUCs)
¢ Alternative 2: In situ Biosparging with LUCs

Two other candidate alternatives were initially considered potentially applicable to the site.
Enhanced biodegradation, which consists of injecting a biodegradation-enhancing substrate
(such as lactate) into the subgrade, was considered infeasible in the relatively low-
permeability soils at the site. Injecting oxygen-releasing compounds (ORCs) to stimulate
aerobic biodegradation would have similar reagent delivery problems. Chemical oxidation,
which consists of injecting an oxidizing agent such as hydrogen peroxide, was also

eliminated as an alternative because of the absence of a significant source area.

A description of the remaining alternatives is presented in this section.

4.1 Alternative 1: Natural Attenuation with Land Use Controls

This alternative will allow the CVOCs to continue to naturally attenuate in the subsurface,
will monitor groundwater concentrations periodically until the MCSs are reached, and will

impose LUCs (such as a deed restriction) to restrict the installation of drinking water wells.

Natural attenuation is the reduction of CVOC concentrations by the natural processes

present in the aquifer, including volatilization, hydrolysis, dilution, dispersion, adsorption,

AN C1T7Cr UMD TREYNA WY
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and biotic and abiotic degradation. The collective effort of these processes is termed natural
attenuation. MNA is a careful evaluation of natural attenuation mechanisms using
monitoring. EPA has issued a Final OSWER Directive on Monitored Natural Attenuation
(EPA, 1999), in which it recognizes that MNA is appropriate as a remedial approach, “where
it can be demonstrated capable of achieving a site’s remedial objectives within a time frame
that is reasonable compared to that offered by other methods, and where it meets the
applicable remedy selection criteria for that particular OSWER program.” EPA clearly states
its expectation that “monitored natural attenuation will be most appropriate when used in
conjunction with active remediation measures (e.g., source control) or as a follow-up to

active remediation measures that already have been implemented.”

The presence of chlorinated solvent daughter products (1,2-DCE and vinyl chloride), and
the relative absence of the parent compounds (PCE and TCE) demonstrates that degradation
of the solvents has occurred. Vinyl chloride has been produced as a result of reductive
dechlorination of TCE and 1,2 DCE. TCE and DCE have been reduced to less than their
respective MCLs. Vinyl chloride typically attenuates under the natural iron-reducing
conditions at the site and natural attenuation of vinyl chloride is expected to continue to
effectively proceed at the site. Concentrations of vinyl chloride are only slightly above the
MCL of 2 pg/L, with maximum concentrations of 11.2 ug/L at F613GW004, 5.6 ug/L at
FU22GW003, and 4.2 pg/L at FU22GW002 as of October 31, 2002.

Under the natural attenuation alternative, the CVOC plume would be evaluated using a
monitoring system designed to track the plume location and concentrations. Monitoring
data would be compared to the predicted transport and fate of the CVOCs to check the
predictions accuracy. In general, the MNA alternative consists of three major features:

* A designed monitoring program
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and biotic and abiotic degradation. The collective effort of these processes is termed natural
attenuation. MNA is a careful evaluation of natural attenuation mechanisms using
monitoring. EPA has issued a Final OSWER Directive on Monitored Natural Attenuation
(EPA, 1999), in which it recognizes that MNA is appropriate as a remedial approach, “where
it can be demonstrated capable of achieving a site’s remedial objectives within a time frame
that is reasonable compared to that offered by other methods, and where it meets the
applicable remedy selection criteria for that particular OSWER program.” EPA clearly states
its expectation that “monitored natural attenuation will be most appropriate when used in
conjunction with active remediation measures (e.g., source control) or as a follow-up to

active remediation measures that already have been implemented.”

The presence of chlorinated solvent daughter products (1,2-DCE and vinyl chloride), and
the relative absence of the parent compounds (PCE and TCE) demonstrates that degradation
of the solvents has occurred. Vinyl chloride has been produced as a result of reductive
dechlorination of TCE and 1,2 DCE. TCE and DCE have been reduced to less than their
respective MCLs. Vinyl chloride typically attenuates under the natural iron-reducing
conditions at the site and natural attenuation of vinyl chloride is expected to continue to
effectively proceed at the site. Concentrations of vinyl chloride are only slightly above the
MCL of 2 ug/L, with maximum concentrations of 11.2 ug/L at F613GW004, 5.6 ug/L at
FU22GW003, and 4.2 pg/L at FU22GW002 as of October 31, 2002.

Under the natural attenuation alternative, the CVOC plume would be evaluated using a
monitoring system designed to track the plume location and concentrations. Monitoring
data would be compared to the predicted transport and fate of the CVQOCs to check the
predictions accuracy. In general, the MNA alternative consists of three major features:

¢ A designed monitoring program
e A tracking and data evaluation program
* A contingency response plan in the event that the monitoring indicates downgradient

migration of dissolved CVOCs

The MNA alternative would be implemented in conjunction with a long-term monitoring
plan. The purpose of the plan is to monitor plume migration over time, and to verify that
natural attenuation is occurring. The plan would specify existing wells located within,
upgradient to, crossgradient to, and downgradient of the plume. Because of the significant
amount of data already available for the site, the monitoring plan would focus primarily on
monitoring for the CVOCs. Field measurements, such as DO, ORP, and turbidity, would
continue to be monitored. Additional parameters, such as ferrous iron, common cations and

anions, and dissolved ethene, ethane, and methane, might also be occasionally monitored
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for, if additional information on these parameters was needed. The data would provide
ongoing characterization of plume extent, groundwater quality, hydraulic gradients, ORP
indicators, and indicators of biological degradation products of the CVOCs.

It is expected that the CVOC plume will slowly decrease in concentration as a result of
natural attenuation. Additional contingency remedies would be considered if natural
attenuation indicates low performance as evidenced by increasing trends for total CVOC
concentrations at the downgradient edge of the plume that significantly increase potential
exposures or related risks. Existing data indicate that this scenario is not likely.

LUCs, such as deed restrictions, would be implemented to restrict the installation of
drinking water wells at AOC 613. Such LUCs could be removed after CVOC concentrations
have reduced to MCLs or lower. LUCs are planned for the adjacent Zone E industrial area,
and are anticipated to extend into the industrial portions of Zone F, including the AOC 613

area.

4.2 Alternative 2: In Situ Biosparging with Land Use Controls

Natural biodegradation processes occurring at AOC 613 have resulted in the depletion of

the parent compounds PCE and TCE, and the presence of primarily the daughter products
DCE and vinyl chloride. These degradation products are generally more biodegradable in

an aerobic environment; hence their continued presence in the groundwater at AOC 613,

although they will continue to degrade in the iron-reducing conditions at the site.

Biosparging is the injection of air at low flow rates (i.e., 0.5 cubic feet per minute [cfm] to 2
to 3 cfm per injection point) into the saturated formation to enhance biodegradation. The
application of biosparging would be appropriate for aerobically biodegradable compounds
such as cis-1,2-DCE and vinyl chloride. In calculating the remedial technique cost estimates
provided in this CMS report, it was assumed that five sparge wells would be installed at the
site. Because the vinyl chloride plume is located beneath a traffic area used by the CPW, air
supply piping would be installed below grade.

In addition to the other required design parameters (such as air injection rate and pressure),
the sparge well spacing would be evaluated from pilot test results. A six-month pilot test
might effectively remediate the plume because of the low site concentrations and its
relatively small area. However, effectiveness of this technique may be limited due to the
high percentage of fine particles in the aquifer.

LUCs to preclude the consumption of shallow groundwater would also need to be
implemented at the site until the target MCSs are achieved.



Section 5.0




> N = W

10
11
12

13
14
15
16
17
18
19

20
21
22
23
24
25

26
27

CORRECTIVE MEASURES STUDY AEPORT, AOC 613, ZONE F
CHARLESTON NAVAL COMPLEX

REVISION 0

FEBRUARY 2003

5.0 Evaluation and Comparison of Corrective
~ Measure Alternatives

The corrective measure alternatives were evaluated relative to the evaluation criteria
previously described in Section 3.0, and then subjected to a comparison evaluation. A cost
estimate for each alternative was also developed; the assumptions and unit costs used for

these estimates are included in Appendix F.

5.1 Alternative 1: Natural Attenuation with Land Use Controls

The assumptions for Alternative 1 include the following;:

¢ Abasewide Land Use Control Management Plan (LUCMP) will be developed for the
CNC. The plan will allow for restrictions on the use of groundwater from AOC 613 and
other industrial areas, and will be developed outside of the scope of this CMS. Periodic

monitoring would verify the site’s usage is consistent with the LUCs.

¢ Periodic groundwater monitoring will be performed until results indicate that the
natural attenuation is considered complete and CVOC concentrations are below MCLs,
estimated at no more than five years at this site. Samples will be collected from up to
five groundwater wells on an annual basis, and will be analyzed for CVOCs. Selected
MNA parameters will be analyzed as needed in the groundwater samples. Standard
field parameters (DO, ORP, turbidity, temperature) will be monitored in all wells. For

cost estimating purposes, monitoring will be planned for a five-year period.

5.1.1 Protection of Human Health and the Environment

This alternative is effective at protecting human health because it uses LUCs to prevent the
ingestion of and direct contact with groundwater. Indirect exposures are not considered
likely at AOC 613. The environment is protected because the plume is not expected to
migrate from its present position before it degrades to MCSs. Monitoring will be conducted

to evaluate if the plume is migrating and degrading.

5.1.2 Attainment of MCSs
This alternative is expected to eventually meet MCSs for cis-1,2-DCE and viny! chloride.
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5.1.3 Control of Release Source

There are no ongoing sources of releases at AOC 613.

5.1.4 Compliance with Applicable Standards for Management of Generated
Wastes

This alternative is not expected to produce significant quantities of waste requiring

management. Wastes produced from sampling activities are easily managed to applicable

standards.

5.1.5 Other Factors (a) Long-term Reliability and Effectiveness
This alternative has adequate long-term reliability and effectiveness. In the unlikely event

that plume migration occurs, additional corrective measures may be considered.

5.1.6 Other Factors (b) Reduction in the Toxicity, Mobility, or Volume of Wastes
Alternative 1 relies on natural attenuation to continue at AOC 613. The biodegradation of
CVOCs has been proven at the site; as evidenced by the absence of parent compounds.
Mobility is not affected by the natural attenuation alternative.

5.1.7 Other Factors (c) Short-term Effectiveness
MNA with LUCs has short-term effectiveness for preventing contact with contaminated
groundwater. Workers conducting groundwater sampling would follow a Health and

Safety Plan that would provide appropriate actions to avoid risk of exposure.

5.1.8 Other Factors (d) Implementability
Alternative 1 is easy to implement. It requires the development of a LUCMP (to be
developed independent of AOC 613) and a monitoring plan, as well as conventional

processes for sampling and analysis.

5.1.9 Other Factors (e) Cost

Alternative 1 is the least costly to implement since it requires no construction of treatment
facilities or disposal of wastes. The significant cost for this alternative is for groundwater
monitoring. Using the assumptions described earlier, the total present value of the MNA

with LUCs altemative, including monitoring for up to five years, is $39,000.
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5.2 Alternative 2: In Situ Biosparging with Land Use Controls

A pilot test would be conducted to determine the optimum spacing and pumping rate for
Alternative 2 - Biosparging with LUCs at AOC 613. To evaluate this alternative, the

assumptions include the following:

e A pilot test would be conducted to evaluate appropriate sparge well spacing, depth, and
air pressure. Five air sparge wells would be installed at the site, screened at the 15-ft
depth. It is anticipated that the site groundwater would be remediated during the pilot

test.

* Quarterly groundwater monitoring will be performed until results indicate that the
CVOCs have attained MCSs, for an estimated six months. Monitoring well locations and
analytical parameters would be the same as for Alternative 1 - MNA.

5.2.1 Protection of Human Health and the Environment

This alternative, if viable in the subsurface conditions at AOC 613, would be protective of
human health and the environment because it would remove the toxic daughter products of
the solvents. The degree of protection would be similar or greater than Alternative 1 -
MNA.

5.2.2 Attainment of MCSs

This alternative is expected to meet MCSs for cis-1,2-DCE and vinyl chloride, at a faster rate
than Alternative 1 - MNA. The rate of effectiveness will be dependent on the ability for
oxygen dispersion in the low permeability soils.

5.2.3 Control of Release Source
There are no ongoing sources of releases at AOC 613

5.2.4 Compliance with Applicable Standards for Management of Generated
Wastes

This alternative is not expected to produce significant quantities of waste requiring
management. The sparging rate is not expected to strip VOCs from the subsurface, and
vapor recovery is not planned. Wastes produced from sampling activities are easily
managed to applicable standards.
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5.2.5 Other Factors (a) Long-term Reliability and Effectiveness

This alternative has adequate long-term reliability and effectiveness. In the event that plume
migration occurs, additional corrective measures may be considered. Factors potentially
limiting effectiveness may include low permeability of the soil, limiting air migration.

5.2.6 Other Factors (b) Reduction in the Toxicity, Mobility, or Volume of Wastes
Alternative 2 will be designed to reduce CVOCs to MCSs; the biocdegradation process is

irreversible. Plume mobility is not anticipated due to biosparging.

5.2.7 Other Factors (c) Short-term Effectiveness

No exposure to site workers or the community, or impacts to the environment, are
anticipated with Alternative 2. Workers conducting groundwater sampling would follow a
Health and Safety Plan that would provide appropriate actions to avoid risk of exposure.

5.2.8 Other Factors (d) Implementability

Alternative 2 is fairly easy to implement. The process uses conventional and readily
available technology. Sparge wells and air lines would be installed below-grade to avoid
long-term interruption of tenants’ operations. The alternative requires the development of a
monitoring plan and conventional processes for sampling and analysis. A pilot test would

be required as part of the design process.

5.2.9 Other Factors (e} Cost

Alternative 2 is comparatively costly to implement since it requires a pilot test, installation
of sparge wells, long-term operation and maintenance (O&M), and groundwater
monitoring. Although it is anticipated that the pilot test would effectively remediate the
plume, additional annual monitoring for up to two years after completion of the pilot test
would be conducted to verify that the plume has been remediated to MCSs. For cost
estimating purposes, annual monitoring of only CVOCs will be conducted for up to two
years after the pilot test. Using the assumptions described earlier, the total present value of

the biosparging alternative, including monitoring for up to two years, is $138,000.

5.3 Comparative Ranking of Corrective Measure Alternatives

Each corrective measure alternative’s overall ability to meet the evaluation criteria is
described above. In Table 5-1, a comparative evaluation of the degree to which each
alternative meets a particular criteria is presented. Alternative 1 (MNA with LUCs) is the
preferred alternative. It provides a protective and reliable remedy at a cost lower than

Alternative 2, with minimal disruption of the tenant's operations.
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Criterion

Alternative 1:
Natural Attenuation with Land
Use Controls

Alternative 2:
In Situ BioSparging with Land
Use Controls

Overall Protection of Human
Health and the Environment

Attainment of MCSs
Control of Release Source

Compliance with Applicable
Standards for Management of
Generated Wastes

Long-term reliability and
effectiveness

Reduction in the toxicity,
mobility, or volume of wastes

Short-term effectiveness

implementability

Protects human health and the
environment

Would achieve MCSs
N/A

Complies with applicable standards

Reliable and effective long-term

Reduces toxicity and volume via
chemical degradation

Effective in short-term

Easy to implement

Protects human health and the
environment

Would achieve MCSs
N/A

Complies with applicable
standards

Moderately reliable and
effective long-term, provided
soil conditions allow air
migration

Reduces toxicity and volume
via chemical degradation, more
quickly than the current natural

processes

Effective in short-term

Moderately easy to implement:
requires installation of piping
and equipment controf unit in

CPW traffic area
Cost Ranking Inexpensive Moderately Expensive
Estimated Cost $ 39,000 $ 138,000
AOCS13ZFCMSRPTREV0.DOC

55



Section 6.0




10

11
12
13
14
15

16
17
18
19
20

CORRECTIVE MEASURES STUDY REPORT, AOC 613, ZONE F
CHARLESTON NAVAL COMPLEX

REVISION 0

FEBRUARY 2003

6.0 Recommended Corrective Measure
Alternative

Two corrective measure alternatives were evaluated using the criteria described in Section
3.0 of this CMS report. These alternatives included:

e Alternative 1: Natural Attenuation with LUCs
e Alternative 2: In Situ BioSparging with LUCs

On the basis of the alternatives evaluation and RGOs for the site, as well as current
uncertainties associated with each alternative, the preferred corrective measure alternative
is Alternative 1: Natural Attenuation with LUCs. The remedy would be protective at a lower

cost, with less disruption of the current tenant’s activities than Alternative 2.

Alternative 1 would provide protection of human health and the environment by
maintaining the current and planned future use of the site as industrial /commercial while
the contaminants naturally degrade to non-toxic end products. Limitations would prevent
residential and other unrestricted land use, including installation of water supply wells, that

could expose sensitive populations.

A LUCMP is being developed for the industrial areas of the CNC, and AOC 613 will be
added to the plan. The LUCMP will limit future site activities to those that would limit
exposure to groundwater. Current data indicate that the contaminants are degrading and
will continue to do so, and are not migrating. The expected reliability of this alternative is
good.
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Boring Number: F613GP070

Sheet: 1 of 2

e N Driller: Prosonic
Client: US Navy Drilling Method: Geoprobe - DPT
Project: Charleston Naval Complex Sampling Method: Continuous Sample (4ft core)
Location: Building 255 Logged by: William Elliott
Project Number: 158814.ZF PR.02 Start/Finish Date: 6/19/2002 - 6/19/2002
Sample Information
3
2 >
—_ 2l o~ Soil Description = Comments
[ 5 u
=| 2 {213 -1 =
£ a a z
Sl E 1ElS5 &8 3 8
| & wlel]l g2 |3 a
0 Ground Surface 0905 - Richard from P .
7 0.0 - Richard from Prosonic
Asphalt/fill was on site
7 Fill 1.0
Sand/gravel, orange .
7 001 |DPT 20 | 0910 - Open hole with rock
_ ) ~ Clay, fat bit through asphalt, hand
i / CH - Gray, very stiff, plastic, dry to slightly moist a5 auger to 4' - hit rockiconcrete
7 Clay ) at approximately 2'
7 CL - Brownftan, silty, plastic, moist, organic 0915 - Move (offset) 1"+ 1'
Z?é mottiing and open hole again - rock @
5— 447 1* auger to 4'
k77 as above, grading to green with iron stains at 5.5°,
: very moist 55
1 002 |DPT 0930 - Push 4' macrocore
. L Clay, _fat sampler to 8'
A CH - Green, very stiff, very plastic, slightly moist,
abundant iron staining - becoming siltier at 8'
0935 - Push 4" macrocore
samplerto 12
10 003 |[DPT
] Clay 10.5
______ CL - Green, silty, moist, plastic
Sand /| '
SM - Brown, siity
" Clay
CL - Green, silty, moist, plastic, orange iron
4 004 |DPT staining, grading siltier with depth 70
15— 13.2" to 14.0' tan to green, some silt, no iron stains /
Clay, fat
CH'- ngt:t green, very stiff and plastic, moist, 0945 - Push 4' macrocore
no iron stains sampler to 20°
’ 15.0'to 15.1" - Orange
" 1 oos |DPT 15.1" to 16.0" - Tan sticky clay, plastic, w/ fine
grained black inclusions
] ) _ 0955 - Push 4' macrocore
16.0° - Yellow mottling sampler to 24'
0
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Driller: Prosonic
Client: US Navy Drilling Method: Geoprobe - DPT
Project: Charleston Naval Complex Sampling Method: Continuous Sample (4ft core)
Location; Building 255 Logged by: William Elliott
Project Number: 158814.ZF.PR.02 Start/Finish Date: 6/19/2002 - 6/19/2002
Sample Information
¥
2 >
£ 21 -~ Soil Description I% Comments
S| 2 o3 12 =
Q -
S E |Fl3g 5L 13 g
Q| o o |t 0l |o a
Clay/Sand
i CL/SM - Green/gray, clay/sand mix - very fine
grained sand w/ black inclusions, becoming
less clayey - more silty at 22.0', color grades to
1 006 (DPT olive tan at 22.0'
i Clayisitt | 225
CUL/ML - Tan, silty clay, some sand, moist, thin 230
huff colored fine grained sand laminae, wet .
4.0 1005 - Push 4’ macraocore
Sit sampler o 28'
25 ML - Olive green, w/ black inclusions, fine
grained sand laminae, stiff, plastic, blocky "
structure
1 007 |DPT
Silt/Sand
i ML/SM - Olive, very fine grained sand, abundant
btack trace minerals, white/buff mollusk
ragments, moist, stiff
- 80| 1015 - Check w/ Darryl
. ' . Silt/Clay Gates. Review old boring logs
| ML/CL - Olive green, stiff, moist, very plastic at from Bldg. Supt. (John)
28.0', black trace minerals, very fine sand, no confirm Cooper Marl '
30 mollusks, becoming more clayey encountered as silt @ 28'

AN —

End of Log

1030 - Grout borehole
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PROJECT NUMBER BDPT NUMBER
158814.ZF.PR.02 F613GP069 page 1 of 1
. CH2MHILL
>
DPT GROUNDWATER SAMPLE LOG
PROJECT : Charleston Naval Complex, Charleston, SC NORTHING: 373860.3
JELEVATION : 9.44 LOCATION: AQOC 613 DRILLUING CONTRACTOR : Prosonic License # 1435 EASTING: 2319625.7
{DRILLING METHOD AND EQUIPMENT USED : Geoprobe Direct-Push Sampling, 4.0 - f screen
START : 7-10-2002 / 1630 END: 7-10-2002 / 1710 LOGGER : Daml_l Gates
SAMPLING DEPTH COMMENTS
DEPTH BELOW ABANDONMENT METHCD
SURFACE (FT) SCREEN INTERVAL TESTS, INSTRUMENTATION
SOIL DESCRIPTION, IF VISIBLE
S_| |
10 __| —]
h Portiand Type | Cament with 5% Bentonite ]
- Pressure Trimumie to Surface |
15 __ ]
20 _ —]
B End of Boring -
25 |
30 _




PROJECT NUMBER DPT NUMBER
158814.ZF.PR.02 F613GP070 page 1 of
‘ CH2MHILL
” DPT GROUNDWATER SAMPLE LOG
PROJECT : Charleston Naval Complex, Chareston, SC NORTHING: 373836.2
ELEVATION : 9.55 LOCATION: AOC 613 DRILLING CONTRACTOR : Prosonic License # 1435  EASTING: 2319644.7
IDRILLING METHOD AND EQUIPMENT USED : Geoprobe Direct-Push Sampling, 4.0 - ft screen
START : 7-10-2002 / 1600 END: 7-10-2002/ 1615 LOGGER : Darryl Gates
SAMPLING DEPTH COMMENTS
DEPTH BELOW ABANDONMENT METHOD
SURFACE (FT) SCREEN INTERVAL TESTS, INSTRUMENTATION
SOIL DESCRIPTION, IF VISIBLE
5__

Portland Type | Cement with 5% Bentonite
Pressure Trimmie to Surface
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EROJECT NUMBER

DPT NUMBER
158814.ZF.PR.02 F613GP071 page 1 of 1
. CH2MHILL
. DPT GROUNDWATER SAMPLE LOG
PROJECT : Charleston Naval Complex, Charleston, SC NORTHING: 373815.6

ELEVATION:9.52 _ LOCATION: AOC 613 DRILLING CONTRACTOR : Prosonic License #1435 EASTING: 2319661.6
DRILLING METHOD AND EQUIPMENT USED : Geoprobe Direct-Push Sampiing, 4.0 - fi screen

START : 7-10-2002/ 1520 END: 7-10-2002 / {545 LOGGER : Darryi Gates

SAMPLING DEPTH COMMENTS
DEPTH BELOW ABANDONMENT METHOD
SURFACE (FT) SCREEN INTERVAL TESTS, INSTRUMENTATION

SOIL DESCRIPTION, IF VISIBLE

End of Baring

25

30

Porfland Type | Cement with 5% Bentonite
Pressure Trimmie to Surface




PROJECT NUMBER DPT NUMBER
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@ crzmiie ——,

>

DPT GROUNDWATER SAMPLE LOG

PROJECT : Chadeston Naval Complex, Charleston, SC NORTHING: 373800.9
ELEVATION : 9.66 LOCATION: AOC 613 DRILLING CONTRACTOR : Prosonic License # 1435  EASTING: 2319680.2
DRILLING METHOD AND EQUIPMENT USED : Geoprobe Direct-Push Sampling, 4.0 - tt screen
START : 7-10-2002 / 1450 END: 7-10-2002 /1510 LOGGER : Danyl Gates
SAMPLING DEPTH COMMENTS
DEPTH BELOW ABANDONMENT METHOD
SURFACE (FT) SCREEN INTERVAL TESTS, INSTAUMENTATION

SOIL DESCRIPTION, [F VISIBLE

10

T

Porland Type | Cement with 5% Bentonite
Pressure Trimmie to Surtace

|
)

20 |

End of Boning
25 —]

30 __ —
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PROJECT NUMBER DPT NUMBER
158814.ZF.PR.02 F613GP073 page 1 of 1
‘ CH2MHILL
. DPT GROUNDWATER SAMPLE LOG
PROJECT : Chareston Naval Complex, Chareston, SC NORTHING: 373779.8 ]
ELEVATION : 9.44 LOCATION: AOC 613 DRILLING CONTRACTOR : Prosonic License # 1435 EASTING: 2319699.8
DRILLING METHOD AND EQUIPMENT USED : Geoprobe Direct-Push Sampling, 4.0 - ft screen
START : 7-10-2002 / 1320 END: 7-10-2002 / 1345 LOGGER : Damryl Gates
SAMPLING DEPTH COMMENTS
DEPTH BELOW ABANDONMENT METHOD
SURFACE (FT) SCREEN INTERVAL TESTS, INSTRUMENTATION
SOIL DESCRIPTION, IF VISIBLE
§_| _
10 __ |
h Portland Type | Cement with 5% Bentonite ﬂ
- Pressure Trimmie to Surface i
15 _ -
- B
20 __|
—
h End of Baring =
25

30
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CVOCs in Groundwater reported in AOC 613/A0C 615/SWMU 175 RFl Report Addendum

AQC 613 CMS Repornt, Revision 0

) ) ]
S £ $o N &
“? E‘;'é\ ,\éuq& &5‘9\’:0 3 éé\
NS < <
Units  (ugl) (ug/l) (ugll) (ugl) (ugl.)
MCL/RBC* 70° 5 5 2 4.1*
Station Date Conc. Conc. Conc. Conc. Conc.
F613GP001 12-Sep96 50 U 50 U 50 U 100 U 50 U
F613GP002 13-Sep96 10 = 50 U 50 U [_40 | 50 U
F613GP003 29-Aug-96 50 U 50 U 50 U 100 U 50 U
F613GP004 02-Oct96 50 U 50 U 50 U 10.0 50 U
F613GP005 03-0ct96 50 U 50 U 50 U 100 U 50 U
F613GP006 04-Oct96  NA NA NA NA NA
F613GP007 12-Sep96 50 U 50 U 50 U 100 U 50 U
F613GP008 13-Sep96 29 = 50 U 10 4 [ 50 | 50 U
F613GP009 29-Aug-96 50 U 50 U 50 U 100 U 50 U
F613GPO10 02-0ct96 650 U 50 U 50 U 100 U 50 U
F613GP012 10-Oct96 50 U 50 U 50 U 100 U 10 U
F613GP013 07-Oct86 50 U 50 U 50 U 100 U 50 U
F613GP017 03-Oct96 50 U 50 U 50 U 100 U 50 U
F613GPO19 08-Oct-96 50 U 50 U 50 U 100 U 50 U
F613GP020 12-Sep96 50 U 50 U 50 U 100 U 50 U
F613GP021 29-Aug96 50 U 50 U 50 U 100 U 50 U
F613GP022 15-Sep-96 50 U 50 U 50 U 100 U 50 U
F613GP024 11-Sep96 50 U 50 U 50 U 100 U 50 U
F613GP025 29-Aug96 50 U 50 U 50 U 100 U 50 U
F613GP026 15-Sep96 50 U 50 U 50 U 100 U 50 U
F613GP027 15-Sep-96 50 U 50 U 50 U 100 U 50 U
F613GP028 11-Sep96 50 U 50 U 50 U 100 U 50 U

BPama 4 ~f 7



Appendix B

CVOCs in Groundwater reported in AOC 613/A0C 615/SWMU 175 RFI Report Addendum

AQC 613 CMS Report, Revision 0

2] & U]
o I s
& & s & $

K & < S 3

O QO Q ~ (&)

£ £ S S &

N D

g5 & $& N S
NES & ~ & &

Units (ug/L) (ug/L) (ugh) (ug) {ugh)

MCL/RBC* 70 ° 5 5 2 4.1*

Station Date Cong. Cconc. Conc. Conc. Conc.
F613GP029 28-Aug-9%6 50 U 50 U 50 U 100 U 50 U
F613GP030 18-Sep96 50 U 50 U 50 U 100 U 50 U
F613GP031 14-Sep96 50 U 50 U 50 U 100 U 50 U
F613GP032 10-Sep96 50 U 50 U 50 U 100 U 50 U
F613GP0O33 28-Aug-9% 30 J 50 U 50 U 100 U 50 U
F613GP034 28-Sep96 50 U 50 U 50 U 100 U 50 U
F613GP035 16-Sep-96 50 U 50 U 50 U 100 U 50 U
F613GP036 09-Sep96 50 U 50 U 50 U 100 U 50 U
F613GP037 30-Aug-96 50 U 50 U 50 U 100 U 50 U
F613GP038 16-Sep-96 50 U 50 U 50 U 100 U 50 U
F613GP039 29-Sep-96[ 1700 o | 1900 |u [ 1s00 ¢ [ 380 |- 50 U
F613GP040 13-Sep96 50 U 50 U 50 U 100 U 50 U
F613GP041 10-Sep96 50 U 50 U 50 U 100 U 50 U
F613GP042 03-Sep96 10 J 50 U 50 U 100 U 50 U
F613GP043 09-Sep-96 50 U 50 U 50 U 100 U 100 U
F613GP044 27-Aug-96 50 U 50 U 50 U 100 U 50 U
F613GP046 09-Oct-96 50 U 50 U 50 U 100 U 50 U
F613GP047 08-Oct-96 50 U 50 U 50 U 100 U 50 U
F613GP048 10-Sep96 50 U 50 U 50 U 100 U 50 U
F613GP049 09-Sep-96 50 U 50 U 50 U 100 U 100 U
F613GP050 04-Sep-96 50 U 50 U 50 U 100 U 50 U
F613GPO51 27-Aug96 50 U 50 U 50 U 100 U 50 U
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Appendix B

CVOCs in Groundwater reported in AOC 613/A0C 615/SWMU 175 RFI Report Addendum

AOC 613 CMS Report, Revision 0

) @ $
£ & <

& & § 8 $

) @ & S &

N 9 & §
O 9 O <) &
S Ear F& S N
" L& &L N 3
N &g ~ &

Units  (ugl) (ugl) (ugh) (ugh) (ug)

MCL/RBC* ___ 70° 5 5 2 4.1

Station Date Conc. Conc. Conc. Conc. Conc.
F613GP052 09-Oct96 50 U 50 U 50 U 100 U 50 U
F613GP053 17-Sep-96 50 U 50 U 50 U 100 U 50 U
F613GP054 17-Sep-96 50 U 50 U 10 J 100 U 50 U
F613GP0S6 03-Sep-96 26 U 25 U 250 U 500 U 500 U
F613GP057 30-Aug-96 50 U 50 U 50 U 100 U 50 U
F613GP0S8 30-Aug-96 50 U 50 U 50 U 100 U 50 U
F613GP059 03-Sep-96 50 U 50 U 50 U 100 U 50 U
F613GP060 04-Sep-96 1.0 J 50 U 50 U 100 U 50 U
F613GP063 16-Oct96 50 U 50 U 50 U 100 U 50 U
F613GP064 15-Oct96 50 U 50 U 50 U 100 U 50 U
F613GP0S5 14-Oct96 50 U 50 U 50 U 100 U 50 U
F613GP066 13-Oct96 50 U 50 U 50 U 100 U 50 U
F613GP067 12-Oct96 50 U 50 U 50 U 100 U 50 U
F613GP068 11-Oct96 50 U 50 U 50 U 100 U 170 U
LFO37GP023 09-Jun97 50 U 50 U 50 U 50 U 50 U
LFO37GP025 08-Jun-97 60 U 50 U 50 U 50 U 50 U
LFO37GP026 09-Jun97 50 U 50 U 50 U 50 U 50 U
LFO37GP031 09-Jun-97 50 U 50 U 50 U 50 U 50 U
LFO37GP036 10-Jun-97 50 U 50 U 50 U 50 U 50 U
LFO37GP037 10-Jun-97 133° = 50 U 50 U [ 171 ]= 50 U
LFO37GP038 10-Jun-97 50 U 50 U 50 U 50 U 50 U
LFO37GP065 01-Jul97 50 U 50 U 50 U 50 U 50 U



Appendix B

CVOCs in Groundwater reported in AOC 613/A0C 615/SWMU 175 RF! Report Addendum

AOC 613 CMS Report, Revision 0

D @ (/]
< Iy @& o
& & § g 9
) @ & S 5
O QO & 1N O
¥ & S N §
&S S& $& & S
NS 2 A0 &
Units  (ugll) (ugl) (ugi) (ug/) )
MCL/RBC* 70° 5 5 2 4.1"
Station Date Conc. Conc. Conc. Conc. Conc.
LFO37GP066 01-Jul97 60 U 50 U 50 U 50 U 50 U
LF699GP049 12-Aug97 50 U 50 U 50 U 50 U 50 U
F240GW003 18-Nov-96 50 U 50 U 50 U 100 U 70 U
06-May-97 50 U 50 U 50 U 100 U 50 U
19-Aug97 60 U 50 U 50 U 100 U 60 U
12-Nov-97 50 U 50 U 50 U 100 U 50 U
F613GW001 20-Nov-96 50 U 50 U 50 U 100 U 70 U
29-Apr97 50 U 50 U 50 U 100 U 50 U
04-Sep-97 50 U 50 U 50 U 100 U 50 U
06-Nov97 50 UJ 50 U 50 U 100 U 50 U
12-0ct99 30 U 30 U 30 U 30 U 30 U
F613GW003 18-Nov-96 50 U 50 U 50 U 100 U 70 U
29-Apr-97 50 U 50 U 50 U 100 U 50 U
18-Aug-97 50 U 50 U 50 U 100 U 50 U
07-Nov-97 50 U 50 U 50 U 100 U 50 U
22-Jun-01 50 U 50 U 50 U 100 U NA
F613GW004 12-Nov-96 24 = 20 30 100 U 50 U
30-Apr97 39 = 30 J 30 J [ 70 | 50 U
22-Aug97 35 = 50 U 50 U 100 U 50 U
06-Nov-97 50 U 50 U 50 U 100 U 50 U
22.Jun-01 845" |= 0.35 J a0 J [ 108 |- NA
F613GW005 20-Nov-96 50 U 50 U 50 U 100 U 80 U
05-May-97 50 U 50 U 50 U 100 U 50 U
19-Aug97 50 U 50 U 50 U 100 U 50 U
25-Nov-97 50 U 50 U 50 U 50 U 50 U
F613GW006 20-Oct98 50 U 50 U 50 U 50 U 50 U
18-Jun99 33 = 50 U 50 U 50 U 50 U
12-Oct99 30 U 30 U 30 U 30 U 30 U
F613GW007 19-Nov-99 30 U 30 U 30 U 30 U 30 U

emnveaem A ~8 7

Y,



i s e e

Appendix B

CVOCs in Groundwater reported in AOC 613/A0C 615/SWMU 175 RFl Report Addendum

AOC 613 CMS Report, Revision 0
@ ® P
IS IS @ Iy
@ @ & (e
$ & $ & Q
S S I X 9
9 L EL N &
NS N ~ &
Units {ug/L) {ugh) {ugh) {ug/L) (ug/L)
MCL/RBC* 70° 5 5 2 4.1*
Station Date Cong, Conc. Conc. Conc. Conc.
F613GW008 19-Nov-99 30 u 30 U 30 U 30 U 3.0 U
F613GW009 22-Jun-01 5 U 50 U 50 U 10.0 U NA
F613GWO02D 21-Nov-86 5.0 U 5.0 U 50 U 100 U 50 U
30-Apr-97 5.0 u 20 J 50 U 100 U 5.0 U
19-Aug-97 50 U 50 U 5.0 U 100 U 6.0 U
07-Nov-97 5.0 U 50 u 5.0 U 100 U 50 U
FFDSGW17A 28-Jan-97 50 U 5.0 U 50 U 100 U 5.0 U
17-Jun-97 50 U 50 U 5.0 U 100 U 5.0 U
24-Apr-98 1.0 U 10 U 1.0 U 10 U 5.0 U
20-Oct-98 50 U 5.0 U 5.0 U 50 U 50 U
12-Oct-99 3.0 U 3.0 u 3.0 U 30 U 3.0 U
FFDSGW17B 28-Jan-97 5.0 U 5.0 U 5.0 U 10.0 U 50 U
17-Jun-97 5.0 U 50 U 5.0 U 100 U 5.0 U
24-Apr-98 1.0 U 1.0 U 1.0 U 1.0 U 50 u
20-Oct-98 50 U 50 U 50 U 50 U 5.0 U
12-0Oct-99 3.0 ) 30 U 30 U 30 U 3.0 U
FGELGWO005 11-Nov-96 5.0 U 5.0 U 5.0 U 10,0 U 50 §)
05-May-97 50 U 50 U 50 U 100 U 5.0 U
28-Aug-97 50 U 50 U 5.0 U 100 U 6.0 U
12-Nov-97 50 U 50 U 5.0 U 100 U 5.0 U
FGELGWO006 12-Nov-96 5.0 U 50 U 5.0 U 100 U 50 U
06-May-97 50 U 50 U 5.0 U 100 U 50 U
25-Aug-97 50 U 50 U 5.0 U 100 U 5.0 U
14-Nov-97 5.0 U 50 U 5.0 U 100 U 5.0 U
FGELGWO007 10-Nov-96 3.0 J 5.0 U 5.0 U 100 U 5.0 U
07-May-97 30 J 50 U 50 U 100 U 50 u
25-Aug-97 5.0 U 50 U 50 U t0.0 U 5.0 U
12-Nov-97 50 U 5.0 U 50 u 100 U 50 U
FGELGWO008 10-Nov-96 5.0 u 5.0 U 50 4 100 U 5.0 u



Appendix B
CVOCs in Groundwater reported in AOC 613/A0C 615/SWMU 175 RFI Report Addendum

AOC 613 CMS Report, Ravision 0

(4] 4]
& & & ¢ &

& & & S s

S N & oS @

$ 3y So N &

&8 &8 & & &

NS 2L ~ e &

Units (uglt) (ugh) (ugn) (ug/l) (uglL)

MCL/RBC* 70 % 5 5 2 4.1*

Station Date Conc. Conc. Conc. Conc. Conc.
07-May-97 50 U 50 U 50 U 100 U 50 U
26-Aug-97 50 U 50 U 50 U 100 U 50 U
14-Nov-97 50 U 50 U 50 U 100 U 50 U
FGELGWO11 12-Nov96 50 U 50 U 50 U 100 U 50 U
08-May-97 50 U 50 U 50 U 100 U 50 U
26-Aug-97 50 U 50 U 50 U 100 U 50 U
12-Nov-97 50 U 50 U 50 U 100 U 50 U
FGELGWO012 12-Nov-96 50 U 50 U 50 U 100 U 50 U
08-May97 50 U 50 U 50 U 100 U 50 U
27-Aug-97 50 U 50 U 50 U 100 U 50 U
13-Nov-97 50 U 50 U 50 U 100 U 50 U

22-Jun-01  1.8° J 50 U 50 U 100 U NA
FGELGWO013 12-Nov-96 50 U 50 U 50 U 100 U 50 U
09-May97 50 U 50 U 50 U 100 U 50 U
29-Aug-97 50 U 50 U 50 U 100 U 50 U
14-Nov-97 50 U 50 U 50 U 100 U 50 U
FGELGWO014 12-Nov-96 6000 U 6000 U 6000.0 U 12000 U 6000.0 U
09-May97 50 U 50 = 50 U 100 U 50 U
27-Aug-97 50 U 50 U 50 U 100 U 50 U
01-Dec97 50 U 50 U 50 U 50 U 50 U
22-Apr-98 10 U 10 U 10 U 10 U 50 U
20-0ct-98 50 U 50 U 50 U 50 U 50 U
12-0ct-99 150 U 150 U 1500 U 1500 U [ 830 |J

Bolded and outlined values are exceedences of background reference concentrations (BRCs) and MCLs/R8Cs
* RBC obtained from US EPA Region it (Noncarcinogen HI = 1.0) Table 10/05/2000, where no MCL exists
MCL = Maximum Contaminant Leve! from US EPA National Primary Drinking Water Standards March 2001

# MCL for cis-1,2-Dichforothene used; MCL for trans-1,2-Dichlororethene = 100 ug/L

® Value is sum of separate reporied values for cis-1,2-dichloroethene and trans-1,2-dichioroethene

= Analyte was detected; the reported value is equal to the sample concentration.

J Analyte was detected; the reported value is an estimated concentration.

™ . .~ =7



Appendix B

CVOCs in Groundwater reported in AOC §13/A0C 615/SWMU 175 RFI Report Addendum

AOC 613 CMS Report, Revision 0

{2} @ U4
IS I ) XY
& N & S S
P & & & )
O Qo & S O
L X Ny O &
& S o X & X N
9 T L N &
v .o & Q ~Q &
LS N é
Units (ugh) {ugl) (ughl) (ugll) (ugll)
MCL/RBC* 70° 5 5 2 41"
Station Date conc. Conc. conc. Conc. Conc.

NA Data not available or analyte was not analyzed in the sample.
U Analyte was not detected; the reported value is the detection limit.
UJ Analyte was not detected; the reported value is an estimated detection limit.
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o°4'
2

&
o
D
Building 241 \/

P

(J

F613GW02D

Tetrachloroethylene (PCE)

5 U 11/21/1996

2 J 04/30/1997

5 u 08/19/1997

5 U 11/07/1997
&

FGELGWO014

Tetrachloroethylene (PCE)

8000 U 11/12/1996

5 = 05/09/1997
5 U 08/27/1997
5 U 12/01/1997
1 uU 04/22/1998
150 U 10/12/1999

Note: Almost all groundwater probe and monitoring well
samples were analyzed for PCE; only data from
locations where PCE was detected are shown.

Concentrations exceeding MCLs are shown in bold type.
MCL for PCE = 5 ug/L

J = Estimated Concentration

U = Not Detected; Detection limit is reported.

. SN, Y

~ AN A N

F613GP039
Tetrachloroethylene (PCE)
1900 J 09/29/1996

pd

©

9
F813GW004 <
Tetrachloroethylene (PCE)

2 J 11/12/1996

3 J 04/30/1997

5 U 08/22/1997

5 u 11/06/1997

0.35 J 06/22/2001

® Groundwater Well A/ Railroads

® Groundwater Probe

/\/ Roads

[ AOC Boundary
3 swMU Boundary

1 Buildings 0
2} Zone Boundary

100 200 Feet

AOCs 613, 615, and SWMU 175, Zone F

Figure 5-8
PCE Detected in Groundwater

Charleston Naval Complex

CH2MHILI




s

Building 241

F&13GP008
Trichloroethylene (TCE)
1 J 09/13/19%6

o\

\| F613GP039
\.| Trichloroethylene ({TCE)
S 1500 J 09/20/1996

RN

F613GP054
@& Trichloroethylene (TCE)
1_J_ Q9711996 /

F613GWO004
Trichloroethylene (TCE)
J 11/12/1996 J
J 04/30/11997
U 08/22/1997
U 11/06/1997
J 06/22/2001
Note: Almost all groundwater probe and monitoring well q
samples were analyzed for TCE; only data from
D locations where TCE was detected are shown.
Concentrations exceeding MCLs are shown in bold type.
MCL for TCE = 5 ug/L
J = Estimated Concentration
iU Not Detected; Detection limit is reported. |
~ L V.S NN N NN {
& Groundwater Well N Railroads Figure 5-9 JL\
/(:)/ gor‘::;dwater Probe A TCE Detections in Groundwater
3 AOC Boundary - AOCs 613, 615, and SWMU 175, Zone F |
] swMU Boundary Charleston Naval Complex
[ Buildings 0 100 200 Feet
[ Zone Boundary CHZMH|LL




()

T

@®

F613GW004

Total 1,2DCE  11/12/96 24 =
04/30/97 39=
08/22/97 35=
11/06/197 5V

trans-1,2DCE  06/22/01 G.9 J

cis-1,2DCE  06/22/01 83.6=

Building 241
F613GWO008
Total 1,2 DCE  10/20/98 5U
06/18/98 33 =
10/12/99 3U
Buil
F613GP008
Total 12005 9/13/96 29=
— FGELGWO012
F613GP002 Total 1,2 DCE  11/12/96 5U
Total 1,2 DCE  9/13/96 10 = 05/08/97 5U
AO 08/27/97 5U
@ 613 0,/ 1113/97 5U
@ : cis-1,2DCE  06/22/01 1.8J
® trans-1,2 DCE  06/22/01 5U

ANANN

F613GP033 }

Total 1,2 DCE 8/28/96 3J

N

/

@ Groundwater Probe

A

/\/ Roads
[ AoC Boundary N
] swMU Boundary 0 100
1 Buildings

U 3 Zone Boundary

FGELGWOQ7
FG13GP039
Total 1,2 DCE 11/10/96 3 J
>O 0507157 34 |® o  Total 1,2DCE  9/29/96 1700J
08/25/97 5U
11/12/97 5U ©®
—~ ®
F613GP042 ® ® F61 3GP060
Total 1,2DCE 9/03/96 1J Total 1,2 DCE 9/04/96
NS oeew N PN

Note: Almost all groundwater probe and monitoring well LFO37GP037

samples were analyzed for 1,2 DCE; only data from y Total 12 DCE  06/10/97 5U

locations where 1,2 DCE were detected are shown. cis-1,2 DCE 06/10/97 13.3 = %
N Concentrations exceeding MCLs are shown in bold type.
LA

MCL for 1,2 DCE (total} = 70 ug/L {assumed)

MCL for cis-1,2 DCE = 70 ug/L

MCL for trans-1,2 DCE = 100 ug/L \

J = Estimated Concentration
j U = Not Detected; Detection limit is reported.

v N7 Y NN 5
Groundwater Well N Railroads Figure 510

1,2-DCE Detections in Groundwater
AOCs 613, 615, and SWMU 175, Zone F
Charleston Naval Complex

200 Feet
ALINDRELIN |



N

Building 241

F613GP002
VC 9/13/96 4 J

04/30/97 7 J
08/22/97 10U
11/06/97 10U
06/22/01 10.8 =

Buildipg %77

F613GP039
VC 9/29/96 38 =

Note: Almost all groundwater probe and monitoring weil
samples were analyzed for VC; only data from
locations where VC was detected are shown.

Concentrations exceeding MCLs are shown in bold type.

MCL for Vinyl Chloride = 2 ug/L
J = Estimated Concentration

tJ = Not Detected; Detection limit is reparted.
ANV A SN, W

A

® Groundwater Well

(® Groundwater Probe £\ Railroads

// Roads A

[ AOC Boundary N

1 swMU Boundary

] Buildings 0 100 200 Feet
Zone Boundary

Figure 511

Vinyl Chloride Detections in Groundwater
AQCs 613, 615, and SWMU 175, Zone F
Charleston Naval Complex

CH2MHIlL |
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BORINGLOG  Pagel of 2
_RROJECT NAME: ClL BORINGNUMBER: 7 Z ||
. IOJECT NUMBER: ) DATE: o[g R
STRILLING COMPANY: ™ [ [0 5a GEOLOGIST: T
DRILLING RIG: Cooto Probon DRILLER: Yaud) Y
l , MATERIAL DESCRIPTION POFI0 Reating tppm)
Samplel Copth | Blows 7 | Sempie | Linology : v
Neo. | (Fu} | #"or IRevovery] Change St s
ond or Q0 ) Depth¥] Denslty! c =
H':"“ wo | " | cm’:“m'coloc Materisl Classification s Remarks t g h
) Sereoned or e - - g g
- imtereal Rock ‘
(|~ Bl Asplalt v [loase. vy
7 4 Silty Clay.
% | i ' q .
1 & q:/"f \L )/ ojele v
s 17 . A \
L | el Siltylluy-StNL I
k (2B | ’ | N4
L% [ v 0 STl b
1 15 = Mois f
.+ Mg (o _{ (_/, C.(/ Oolojle o
L il Y ga.vé/ 67/6.!,/ ' '
Al el |G Cly 2
’ ls "/ Byo]u-r\ ,f::f«n_ ng/fM SC‘ f“'"‘/“ﬂ
Kl Clay
15 Va {
AraE™ NG "/
2]~ G| | FmSe, €Ly
g~ P our~ f/.'a 4o oacen dl-wl
1717 [ | /sy .
. Z o e LI‘M F/_ \,/ ‘ 4
g 71 ' Blon Fr‘\.«‘-ga—«.,/ w/Cones
22|~ Olivr Cloyey su
1>
W A L )
124 B TSy Son ]
" tnchide monior 18ading In & oot intervals @ borehole Increass reading fraquency if elevated reponse read Drilling Area

Remarks:

Background (ppm):[___|

Converted lo Wel:

Yes wsp

No

Well 1.0, #:




Page = of &

BORING LOG
PROJECT NAME: C e BORING NUMBER: Z z i3/ ke
PROJECT NUMBER: - DATE: GIYT7 U v
DRILLING COMPANY: ol s GEOLOGIST: - i -
DRILLING RIG: Sho o gooboc DRILLER: oy
l 1 l MATERIAL DESCRIPTION 4 PO Raading (ppm)
Depth | Blows ! | Ssmpia | Lithalogy . u
Ne. | fFry | € o Changs Soll s
od or ®*QD 4 (Oepthury, Deomaity/ =
‘m..- Ron | (% | Serpe] ) CamhhuL ¢ Remarks 5
RO | wNeo Lavplh | or y  Coiof Material Claasification S 1‘ }
Sereoned or .
mierval Rock a !
Hardnees
A D oh| Sody CLy < £t
Ty 7
7|~ ] { ! /
2% 72 & © N
A0 / -72, L{/ ' (} v
-~
Pl
_~,
-
-~ //
yd
e /
/’ ‘
-’/
v
v 4
//
o,
* Whan rock coring. enter mock drokeness. .
** Include monitor resding In 8 (oot intervals €8 borehole  Increase reading frequency if etevaled reponse read. Drilling Area

Remarks:

Background (ppm):EZl




({)

BORING LOG Page__ of __

PROJECT NAME: c BORING NUMB_E%‘:M&_
PROJECT NUMBER:. _(n2 ( - DATE: - _A/[f )

DRILLING COMPANY: (7 1&9e Dy .1[;'“? GEOLOGIST: M. Dgrer'nd Yo,
DRILLINGRIG: =  MMob.fe R-5 3 DRILLER: e . Luvller,
- MATERIAL DESCRIPTION pr
ple] Depth | Blows / | Sampte jLithology] u Fyn sou iy S
| TG e :
typeod Rum | %) [ somple| ) | Remarks
RQO | Ne Length or S i)
Screened . ¥
;| e | . :
@zz s i<y @ﬁr Gnde 4 CF~ Attatvn. slob
i o \ \ner : @g’
@fo[ b g w“:wmﬁ@ﬁ%.‘k’ 4k II'C;..
j ‘: [¢] 4, - ) |
el 85 above )
AN
266 [N x}
3 alqr ]| (GR84S (as aboe)
5 o
>
28 |2 |
(4 |28 L 2|24\ 2 [ (65 (ac abue) Top
5 220 9% : lﬁcbéggi[sf (are o (vuos
3 ol PR (as abped S0F
2013 | ﬁﬂn(__m&qe/
TTECG o feco
ZI—80 - Supeded i fedvg as *
o fisk %
& 30" tebwdnadw -l il e
A /QVJ /Q ;‘ae(i w8,
* ¥When rock coring, emer rock brokeness. ]
* inchide moniioe reading in 6 foot intervals € borehole. increase reading frequency If elevaled reponse read. Drilling Area
Remarks: , ' Background (ppm):@

Converted to Well:  Yes . — No Well1.D.# CAL 72 - aw/ D




BORING LOG Page __ of be.k

| . mwolp (] ﬂ‘ﬂl W‘
PROJECT NAME: CA BORING NUMBER: q' g
PROJECT NUMBER: 8KO2(9 DATE: {1 £/9G Al

DRILLING COMPANY: TR GEOLOGIST: W, Qder gV, .
DRILLING RIG: Cac e DRILLER: R i
MATERIAL DESCRIPTION pov
Jsampie] Depm . e R T o
No. | iRt} 3 s
and or 7
Typs o] Rum Remarks R
f/QD Ne. ;’.,; , ‘
4 L~ e
15 4'lkag £ . mﬁm
[ A6 24 : 5_'7‘4 Qs — Mo&tia_;r;s. 22
. [4 Wb}sf&/ 96//‘/(/(19 [
24 Aozt L,,
+ g AO%GI,, s {rea salda i
D [212<18 | o o s (o afom) o bo e bo
N\ 147 ey | ok &
.0 ! ,\
Iz .
5 apliales clocol—to -
214
D —
Agf/v'?éﬁc? A< e
b5/ vs g 425K
=2 Z o e 812611
* Whan fock coring, enter rock brokeness. ot
* Include monitor feading in § foot intervals @ borehole. Increass reading frequency if slevaled reponse read. Drilling Area 7
Remarks: (< PL Gorle Cave sedfo 200K bl . Background (ppm):[0.> e

Converted to Well: Yes o No WelllD. ¥ 22 -mwoy -D



LA 4

I T

BORING NO.:

OVERBURDEN MONITORING WELL SHEET

PROJECT CC-

PROJECT NO. Cacz2

ELEVATION

LOCATION: cwg; 22-mbof
BORING 2=/
DATE ,/97‘

DEVELOPMENT: NA

DRILLER . /5
MET%-IOD:.DP’F% SHE
DRILLING Jém ;,D///;'Y"

FIELD GEOLOGIST _477a. Py /’7,

ELEVATION OF TOP OF SURFACE CASING:

Flst; .

ELEVATION OF TOP OF RISER PIPE:

STICK -UP TOP OF SURFACE CASING:

STICK-UP RISER PIPE:
0. OF SURFACECAsiNG: € ¢

E OF SURFACE CASING: <o/ fi7uq4 ol
Wil Covesr .
TYPE OF SURFACE SEAL:_ (2 1 Crete pqp

RSN
Dy I x6"
ELEVATIO X
"
RISER PIPE LD 2
TYPEOFRISERPIPE: - Scin YO PUC
BOREHOLE DIAMETER: o 257
TYPEOFSEAL Ao T 4o 37 He
] . 4
' . / 0//
ELEVATION / DEPTH OF §, / /1
TYPEOSSEAL  J©0 /65 Sa4 |
;.
7 sYorpe / <op . ‘o
Movff/ Af AR DEPTH TOP OF SAND PACK: _ Z
;o0
ELEVATION / DEPTH TOP OF SCREEN: 210
TYPE OF SCREEN: c l\ Yo puC
stoTszexLengTH: /7 5‘/07L
~
1.D. OF SCREEN: 2
TYPE OF SAND PACK: 2 0/3 o <oud
2y’
ELEVATION / DEPTHBOTTOM OF SCREEN: ]2 10
ELEVATION / DEPTH BOTTOM OF SAND PACK: 24 167
TYPE OF BACKFILL BELOW OSSERVATION
WELL: 20/50 sa 4 W
ELEVATION / DEPTH OF HOLE: /6




——

BORING NO::

OVERBURDEN MONITORING WELL SHEET

|PROJECT [ 2 LOCATION: AL 22-MWaY [ORILLER _ Ke

- |PROJECT NO. cocee BORING -mwQy [METHOD: BPT .

ELEVATION DATE I ORILUNG (o3 Yo Dralliet
1 L4

OEVELOPMENT: NA

FIELD GEOLOGIST _M}#r

-

Flah_

ELEVATION OF TOP OF SURFACE CASING:
ELEVATION OF TOP QF RISER PIPE:
STICK -UP TOP OF SURFACE CASING:

GROUN]
ELEVATIQ

STICK-UP RISER PIPE: ,/
1.0. OF SURFACE CASING:

TYPE OF SURFACE CASING: §9¢2¢] MMea -ﬁd/c
wiH

Cover .
TYPE PF SURFACE SEAL _CQAZ!_'&_M

2" %1y 4
14

RISER PIPE 1.D.: z

TYPEOFRISERPIPE: . 4 yo e

BOREHOLE DIAMETER:

P

TYPE OF SEAL:

™ 4
ELEVATIONIDEPTHO [1©

TYPE OS SEAL:

EAL

i sjn‘/

;'0’

{i r
Y10

DEPTH TOP OF SAND PACK:

ELEVATION / DEPTH TOP OF SCREEN:

Sl Yo PVE

TYPE OF SCREEN:

SLOTSZEXLENGTH: _ ] ‘Llo f
1/

1.0. OF SCREEN: rA

10/;0 s«uv/

TYPE OF SAND PACK

ELEVATION / DEPTHBOTTOM OF SCREEN:

ELEVATION / DEPTH BOTTOM OF SAND PACK:
TYPE OF BACKFILL BELQW OBSERVAFION
WELL: 28/39 S oqy
ELEVATION / DEPTH OF HOLE:

)

i



-

BORING NO..

OVERBURDEN MONITORING WELL SHEET

PROJECT

S

PROJECT NO.
ELEVATION
FIELD GEOLOGIST

BORING

fal.d GZf
DATE

Py

LOCATION: CA/c 22 -0

czt/;zz-ﬁ{woz METHOD: BPT /{5
¢/2/19¢ DRILLING ¢

DRILLER Ao

/2

DEVELOPMENT: NA

/ﬂgr 7‘;/ I(‘/V

/0.5

ELEVATION OF TOP OF SURFACE CASING:
ELEVATION OF TOP OF RISER PIPE:

STACK -UP TOP OF SURFACE CASING:

STICK-UP RISER PIPE:
1.D. OF SURFACE CASING:

TYPE EF SURFACE CASING: fZee/ P hofe

Y Y444 /
TYPE OF SURFACE SEAL: (‘A/)cr-éft' /94'

2,2 x G

RISER PIPE LD.:

4

2 WY pul
zfll

TYPE OF RISER PIPE:

BOREHOLE DIAMETER: 4]

@/1

TYPEOFSEAL:  QosT _To
o

ELEVATION / DEPTH OF SEA
TYPE OS SEAL: 3')’

< yud AT
1

//éll~

ELEVATION / DEPTH BOTTOM OF SAND PACK:
TYPE OF BACKFILL BELOW OBSERVATION
WELL: 20/r0 S4v

DEFTH TOP OF SAND PACK:

4 i
ELEVATION / DEPTH TOP OF SCREEN: . 210
TYPE OF SCREEN: 5(,‘/\ vyo AC
SLOTSZEXLENGTH: [ O 5‘/@ 7/’
L.D. OF SCREEN: 2
TYPE OF SAND PACK: K "/ 39

2 o

ELEVATION / DEPTHBOTTOM OF SCREEN: /3 0

!

ELEVATION / OEPTH OF HOLE:




BORING NO.:

OVERBURDEN MONITORING WELL SHEET

PROJECT __ 2 C

LOCATION: C4// 22 -MwD5 |DRILLER Leef

PROJECT NO.
ELEVATION

FIELD GEOLOGIST mdnl-; g%q

CA2E

BORING

DATE

(A2 2- MW 05~ METHOD: DRF AH<H

g/ofsq DRILLING M—- Dri lems
DEVELOPMENT: NA 4

O M N1

ELEVATIC

—————ELEVATION OF TOP OF SURFACE CASING: F [ 5 _/|
——————ELEVATION OF TOP OF RISER PIPE:

STICK -UP TOP OF SURFACE CASING:

STICK-UP RISER PIPE:

14
[ - 1.0. OF SURFACE CASING: g

TYPE QF SURFACE CASING: S+0¢( nfan Liole
wl( eve/s

TYPE OF SURFACE SEAL, (O f
OF SURFAC congrete #
2/%2 X

RISER PIPE 1.0.: 2" 54 do pvC

.....

ELEVATION / DEPTH OF SEAL: /10
—— TYPE OS SEAL: 3010 5 .s’qqrf
S 7/ ~7
DEPTH TOP OF SAND PACK: 20
[ 4
ELEVATION / DEPTH TOP OF SCREEN: Y0
TYPE OF SCREEN: S h qo gv<

TYPEOFRISERPIPE:  § iy Yo PVL

BOREHOLE DIAMETER: ¢ Zs5%
TYPEOFSEAL _ g A 4o (' HS
7

SLOTSZEXLENGTH: [0 S ot

LD. OF SCREEN: 2

TYPE OF SAND PACK: 2 0/3 ) q'a,/ :

f _F
ELEVATION / DEPTHBOTTOM OF SCREEN: /Y10

ELEVATION / DEPTH BOTTOM OF SAND PACK: za A

—————ELEVATION / DEPTH OF HOLE: {q'l "

TYPE OF BACKFILL BELOW OSSERVATION
WELL: zofro S

et



BORING NO.:

OVERBURDEN MONITORING WELL SHEET

PROJECT CNC LOCATION: C4C22- DRILLER _Kocf
PROJECT NO. CNC2T BORING METHOD: DRF . /
ELEVATION DATE l loRILLNG (e Stom Tyl L4y

JOEVELOPMENT: NA

FIELD GEOLOGIST _M.u_l‘h‘.Ku,l

ELEVATION OF TOP OF SURFACE CASING:
ELEVATION OF TOP OF RISER PIPE:
STICK -UP TOP OF SURFACE CASING:

STICK-UP RISER PIPE: il
1.D. OF SURFACE CASING: 3 :

Aush

TYPE OF SURFACE CASING: 4l o yincl\
_&Mjg w] coutl

TYPE OF Slf

22

Rllkce,,suu

X@

i
ConcseXe Pgd

RISER PIPE1.D.:
TYPE OF RISER PIPE:

21/
4 o OVC

BOREHOLE DIAMETER: .25

TYPEOFSEAL _ gloJY to @GS
2 S

ELEVATION / DEPTH OF 7EA‘L:
TYPEOSSEAL  30/65 5a«
-1

DEPTH TOP OF SAND PACK:

ELEVATION / DEPTH TOP OF SCREEN:

TYPE OF SCREEN:

Lcla Yo p¥l

Yo

SLOT SIZE X LENGTH:

{o 5\01’

1.D. OF SCREEN:

2”

TYPE OF SAND PACK: 2 O/SOJ'*;M./
l

ELEVATION / DEPTHBOTTOM OF SCREEN:

ELEVATION / DEPTH BOTTOM OF SAND PACK:
TYPE OF BACKFILL BELOW oaseavm;?ﬁx
WELL: 22/30 SqaA-

Y/
/"'// 0 /
207 07

/

ELEVATION / DEPTH OF HOLE:

20 o |



T

OVERBURDEN MONITORING WELL SHEET

BORING NO.:

cNE R LOCATION: C/c 22 - #tvoy |DRILLER pg%
PROJECT NO. CACZE BORING (¢ zZ2-me7 |METHODDPT H:
ELEVATION DATE ‘?7(,7;7 ORILUNG Cos¥oms Drilling
FIELD GEOLOGIST ___ /e Z‘, ,{? v ) DEVELOPMENT: NA v

——_ ELEVATION OF TOP OF SURFACE CASING: [z [ 5 5
————ELEVATION OF TOP OF RISER PIPE:
—— STICK -UP TOP OF SURFACE CASING:

STICK-UP RISER PIPE: 7
L 1.0. OF SURFACE CASING: K
TYPE OF SURFACE CASING: S 7P e/ otau -Aole
st '% oo

TYPE OF SURFACE SEAL_cwncre e opqd
e MR AL S X ’

27
RISER PIPE 1D
TYPEOF RISERPIPE: s 4 0 PV

BOREHOLE DIAMETER: 4 257

TYPEOFSEAL @70t Yo (7 &/S
A

ELEVATION / DEPTH OF SEAL: [ 16D
TYPEOS SEA:  To/4 I Sewd
{
————— DEPTH TOP OF SAND PACK: Z Oeo
4
ELEVATION / DEPTH TOP OF SCREEN: Y e?
TYPE OF SCREEN: Sed Yo P

SLOT SIZE X LENGTH: /é 5/-) 7
VZ4

.D. OF SCREEN: Z

TYPEOF sanoPack: 20/ Squd’

o
ELEVATION 7 DEPTHBOTTOM OF SCREEN: /710

——— s ——

ELEVATION / DEPTH BOTTOM OF SAND PACK: Al
TYPE OF BACKFILL BELOW OBSERVATI@N

WELL: Z2e/Po S -?-tc/o ,
—————— ELEVATION / DEPTH OF HOLE: M5




[EP PN S PIRUIAPT DR TNV IR IS g SO PRV

|
_ éonmc NO.:CACZZVM?]J
OVERBURDEN MONITORING WELL SHEET

- [PROECT_CNC . . LOCATION:S.Yez22/ DRILLER w Dov —~
PROJECT NO. oz2(1 BORING - /0 7> |METHOD-BRF #5 75 mud Lo
ELEVATION DATE %momum ' . g
FIELD GEOLOGIST Mﬂmﬂga_ DEVELOPMENT: NA

ELEVATION OF TOP OF SURFACE CASING:

44— ELEVATION OF TOP OF RISER PIPE:
——— STICK-UP TOP OF SURFACE CASING: Elo
STICK-UP RISER PIPE:
n el
4 0. OF SURFACE casiNG: B "(D (£ 1O 9D

TYPE OF SURFACE CASING: £ % &
s sdee/ ) Pottf-con (0 COEWD)

. N TYPE OF SURFACE SEAL (ononede Fad
CQ!EﬁME AN

on
2 x 24 x

ELEVATI

RISER PIPE 1,0.: 2\ -
TYPE OF RISER PIPE: PWﬂ
Qs 2 {2 .28 .
- BOREHOLE DIAMETER: & ¢
TYPE OF SEAL: lond.
ft . P P4 Uy l"

ELEVATION / DEPTH OF SEAL: ‘, '2{ |

DEPTH TOP OF SAND PACK: 23 |

ELEVATION ! DEPTH TOP OF SCREEN: . ! 25

(2O + 4@‘—0\? Inawetf

_;g:‘;% Break TYPE OF SCREEN: BUC Sk HO E-T>

{390 1 f"“”““? 4podncng storszexienat: (.00 KSAL.
3!ﬂ: Oritl'og / Pt (.D. OF SCREEN: 2\
auded.
ool caruw/m
beatan e maall
75" -&,@Lﬁc‘«q ortph TYPE OF SAND PACK:  foy 3
(4410 |~ Gravtong onglele (26(30) -B—both—

preveasd | Glepies05f)

i 7 ELEVATION / DEPTHBOTTOM OF SCREEN: 130
ELEVATION / DEPTH BOTTOM OF SAND PACK: /30

TYPE OF BACKFILL BELOW O3SERVATION
WELL: i
<—“"J'—‘_ EY EVVATIAN £ MEDTL AC Lim .

.



Appendix D




Analytical Data Summary

/

§

.
{
01/30/2003 11:27 AM

Groundwater VOCs StationID F613GP069 F613GP069 F613GP070
SamplelD 613GP06912 613GP06924 613GP07024
DateCollected 7/10/2002 7/10/2002 7/10/2002
DateExtracted 7/16/2002 7/16/2002 7/16/2002
DateAnalyzed 7/16/2002 7/16/2002 7/16/2002
SDGNumber 63483 63483 63483

Parameter Units

Naphthalene ug/L.

Chloromethane ug/lL

Vinyl chioride ug/L 10 U 10 U 10 U

Bromomethane ug/L

Chloroethane ug/L

1,1-Dichloroethens ug/L N

Acetone ug/L o

Carbon Disuifide ug/L -

Methylene Chloride ug/L

trans-1,2-Dichloroethene ug/L 5 U 5 U 5 U

1,1-Dichloroathane ug/L

Vinyl acetate ug/L

Methyl ethyl ketone (2-Butanone) ug/L

cis-1,2-Dichloroethylene ug/L 1.6 J 5 U 0.87 J

1,2-Dichloroethene (total) ug/L 1.6 J 5 U 0.87 J

Chloroform ug/L

1,1,1-Trichloroethane ug/L

Carbon Tetrachloride ug/L

1,2-Dichloroethane ug/L

Benzene ug/L

Trichloroethylene (TCE) ug/L 0.4 J 5 U 5 U

1,2-Dichloropropane ug/L

Bromedichloromethane ug/L.

2-Chloroethyl vinyl ether ug/L

cis-1,3-Dichioropropene ug/L

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

Toluene ug/L

trans-1,3-Dichloropropene ug/L o

1,1,2-Trichloroethane ug/L B

2-Hexanone ug/L . i

LP_030109_2.xIs / VOA_WG_Final

Page 1




Analytical Data Summary

01/30/2003 11:27 AM

Groundwater VOCs StationID F613GP071 F613GP072 F6813GP073
SamplelD 613GP07124 613GP07224 613GP07324
DateColtected 7/10/2002 7/10/2002 7/10/2002
DateExtracted 7/16/2002 7/16/2002 7/16/2002
DateAnalyzed 7/16/2002 7/16/2002 7/16/2002
SDGNumber 63483 63483 63483

Parameter Units

Naphthalene ug/L

Chloromethane ug/L

Vinyl chioride ug/L 10 U 10 U 10 U

Bromomethane ug/L

Chloroethane ug/L

1,1-Dichloroethene ug/L

Acetone ug/L

Carbon Disulfide ug/L

Methylene Chloride ug/L

trans-1,2-Dichloroethene ug/L 5 U 5 U 5 U

1,1-Dichloroethane ug/lL L

Vinyl acetate ug/L

Methyl ethyt ketone (2-Butanone) ug/L o

cis-1,2-Dichloroethylene ug/L 5 U 5 U 5 U

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

Chloroform ug/L

1,1,1-Trichloroethane ug/L

Carbon Tetrachioride ug/L

1,2-Dichloroethane ug/l.

Benzene ug/L

Trichloroethylene (TCE) ug/L 5 U 5 U 5 U

1,2-Dichloropropane ug/L

Bromodichloromethane ug/L

2-Chloroethyl vinyl ether ug/L

cis-1,3-Dichloropropene ug/L

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

Toluene ug/L

trans-1,3-Dichloropropene ug/L

1,1,2-Trichloroethane ug/L

2-Hexanone ug/L

LP_030109_2.xIs / VOA_WG_Final

3
*
F

Page 2



Analytical Baté Summary

,
{
01/30/2003 11:27 AM

Groundwater VOCs StationiD F613GP073 F613GW004 F813GwW004
SamplelD 613HP07324 613GW004M2 613GW004M5
DateCollected 7/10/2002 7/1/2002 10/31/2002
DateExtracted 7/16/2002 7/9/2002 11/6/2002
DateAnalyzed 7/16/2002 7/9/2002 11/6/2002
SDGNumber 63483 63056 69740

Parameter Units

Naphthalene ug/L

Chloromethanse ug/L

Vinyl chloride ug/L o U 102 () 112 |=

Bromomethane ug/L

Chloroethane ug/L

1,1-Dichloroethene ug/L

Acetone ug/L.

Carbon Disulfide ug/L

Methylene Chioride ug/L

trans-1,2-Dichloroethene ug/L 5 U 0.9 J 0.44 J

1,1-Dichioroethane ug/L 5 U

Vinyl acetate ug/L

Methyi ethyl ketone (2-Butanone) ug/L 1

cis-1,2-Dichloroethylene ug/L - 746 1 438 =

1,2-Dichloroethene (total) ug/L 5 U 755 1J 443 |-

Chloroform ug/L o

1,1,1-Trichloroethane ug/L

Carbon Tetrachloride ug/L

1,2-Dichloroethane ug/L

Benzene ug/L

Trichloroethylene (TCE) ug/L 5 U 3.4 J 0.86 J

1,2-Dichloropropane ug/L

Bromodichloromethane ug/L

2-Chloroethyl vinyl ether ug/lL.

cis-1,3-Dichloropropene ug/L

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

Toluene ug/L

trans-1,3-Dichloropropene ug/L.

1,1,2-Trichloroathane ug/L

2-Hexanone ug/t.

LP_030108_2.xis / VOA_WG_Final

Page 3
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Analytical Data Summary 01/30/2008 11:27 AM

Groundwater VOCs StationiD F613GW004 F&613GW009 F613GW009
SamplelD 613HW004M5 613GW009M2 613GWQ09M5
DateCollected 10/31/2002 7/1/2002 10/31/2002°
DateExtracted]  11/6/2002 7/9/2002 11/6/2002
DateAnalyzed.  11/6/2002 7/9/2002 11/6/2002
SDGNumber 69740 63057 69740

Parameter Units

Naphthalene ug/L

Chloromethana ug/L

Vinyl chloride ug/L 10.1 = 10 uJ 10 U

Bromomethane ug/L

Chloroethane ug/L

1,1-Dichloroethene ug/L

Acetone ug/L

Carbon Disulfide ug/L

Methylene Chloride ug/L

trans-1,2-Dichloroethene ugiL 0.5 J 5 UJ 5 U

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

Vinyl acetate ug/L

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

cis-1,2-Dichloroethylene ug/L 42.4 = 5 UJ 5 U

1,2-Dichloroethene (total) ug/L 42.9 = 5 UJ -5 U

Chioroform ug/L

1,1,1-Trichloroethane ug/L

Carbon Tetrachloride ug/L

1,2-Dichloroethane ug/L

Benzene ug/L

Trichloroethylene (TCE) ug/L 0.82 J 5 uJ 5 U

1,2-Dichloropropane ug/L

Bromodichloromethane ug/L

2-Chloroethyi vinyl ether ug/L

cis-1,3-Dichioropropene ug/L

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

Toluene ug/L

trans-1,3-Dichioropropene ug/L

1,1,2-Trichlorcethane ug/L

2-Hexanone ug/L

LP_030109_2 xls / VOA_WG_Final - Page 4
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Analytlcél Data Summary

§

i

01/30/2003 11:27 AM

Groundwater VOCs StationlD F613GW010 F613GW010 FB813GW011
SamplelD 613GW010M3 613GW0O10M5S 613GW011M3
DateCollected 8/5/2002 10/31/2002 8/56/2002
DateExtracted 8/8/2002 11/6/2002 8/8/2002
DateAnalyzed 8/8/2002 11/6/2002 8/8/2002
SDGNumber! 64813 69740 64813

Parameter Units |

Naphthalene ug/L E o il

Chloromethane ug/L 3 1

Vinyl chloride ug/L. 07 J 10 U 1 U

Bromomethane ug/L

Chloroethane ug/L

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

Acetone ug/L

Carbon Disulfide ug/L

Methylene Chioride ug/L

trans-1,2-Dichloroethene ug/L _ 5 U 5 U 5 U

1,1-Dichlorosthane ug/L T 1.1 J

Vinyl acetate ug/L ]

Methy! ethy! ketone (2-Butanone) ug/L

cis-1,2-Dichicroethylene ug/L 1.5 J 1.4 J 5 U

1,2-Dichloroethene {total) ug/L 1.5 J 1.4 J 5 U

Chloroform ug/L

1,1,1-Trichloroethane ug/L

Carbon Tetrachloride ug/L

1,2-Dichloroethane ug/L

Benzene ug/L

Trichloroethylene (TCE) ug/L ) 5 U 5 U 5 U

1,2-Dichloropropane ug/t R -

Bromodichloromethane ug/L L

2-Chloroethyl vinyl ether ug/L -

cis-1,3-Dichloropropene ug/L

Methyl isobuty! ketone (4-Methyl-2-pentanone) ug/L

Toluene ug/L

trans-1,3-Dichloropropene ug/L

1,1,2-Trichloroethane ug/t

2-Hexanone ug/L

LP_030109_2.xis / VOA_WG_Finali

Page 5

¢ e e 11



Analytical Data Summary

01/30/2003 11:27 AM

Groundwater VOCs StatlonID F613GWO011 FGELGWO007 FGELGWO008
SamplelD 813GWO1I1M5 GELGWO007M5 GELGWO008M5
DateCollected 10/31/2002 10/31/2002 10/31/2002
DateExtracted 11/6/2002 11/6/2002 11/6/2002
DateAnalyzed 11/6/2002 11/6/2002 11/6/2002
SDGNumber 69740 69740 69740

Parameter Units

Naphthalene ug/l

Chlorcmethane ug/L

Vinyl chloride ug/L. 10 U 10 U 10 U

Bromomethane ug/L

Chioroethane ug/L

1,1-Dichloroethene ug/L

Acetone ug/L

Carbon Disulfide ug/L

Methylene Chloride ug/L

trans-1,2-Dichloroethene ug/L 5 U 5 u 5 U

1,1-Dichioroethane ug/L 5 ) 5 U 5 U

Vinyt acetate ug/L

Methyl ethyt ketone (2-Butanone) ug/L

cis-1,2-Dichloroethylene ug/L 5 U 5 U 5 U

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

Chloroform ug/L

1,1,1-Trichloroethane ug/L

Carbon Tetrachloride ug/L

1,2-Dichleroethane ug/L

Benzene ug/L

Trichloroethylene (TCE) ug/L 5 U 5 U 5 U

1,2-Dichloropropane ug/t

Bromodichloromsethane ug/L

2-Chlorosthyl vinyl ether ug/l.

cis-1,3-Dichloropropene ug/L

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

Toluene ug/L

trans-1,3-Dichloropropene ug/L

1,1,2-Trichloroethane ug/L

2-Hexanone ug/L

LP_030109_2.xls / VOA_WG_Final

J
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e

Analyticél Da'ta Summary

%

{

01/30/2003 11:27 AM

Groundwater VOCs StationID FGELGWO11 FGELGW(O12 FGELGWO012
SamplelD GELGWO11M2 GELGWOQ12M2 GELGWO12M5
DateCollected 7/1/2002 7/1/2002 10/31/2002
DateExtracted 7/9/2002 7/9/2002 11/6/2002
DateAnalyzed 7/9/2002 7/9/2002 11/6/2002
SDGNumber 63057 63057 69740

Parameter Units

Naphthalene ug/L

Chloromethane ug/L

Vinyl chloride ug/L 10 UJ 10 UuJ 10 U

Bromomethane ug/L

Chloroethane ug/L

1,1-Dichloroethene ug/L o

Acetone ug/L o

Carbon Disulfide ug/L R A

Methylene Chioride ug/L .

trans-1,2-Dichlorosthene ug/L 5 uJ 5 UJ 5 U

1,1-Dichlorosthane ug/L } 5 U

Vinyl acetate ug/L i

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

cis-1,2-Dichlorosthylene ug/L 5 UJ 0.57 J 0.62 J

1,2-Dichloroethene (total) ug/L 5 UJ 0.57 J 0.62 J

Chloroform ug/L

1,1,1-Trichloroethane ug/L

Carbon Tetrachloride ug/L

1,2-Dichloroethane ug/L

Benzene ug/L

Trichloroethylene (TCE) ug/L 5 UJ 5 UJ 5 U

1,2-Dichloropropane ug/L

Bromodichloromethane ug/L

2-Chloroethyl vinyl ether ug/L

cis-1,3-Dichloropropene ug/L

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

Toluene ug/L

trans-1,3-Dichloropropene ug/L

1,1,2-Trichloroethane ug/L

2-Hexanone ug/L o

LP_030109_2.xis / VOA_WG_Final

Page 7
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Analytical Data Summary

01/30/2003 11:27 AM

Groundwater VOCs StationID FGELGWO014 FU22GWQ01 FU22GW001
SamplelD GELGWO014M2 U22GW001L2 U22GW001L3
DateCollected 7/2/2002 5/21/2001 11/12/2001
DateExtracted 7/9/2002 5/29/2001 11/13/2001
DateAnalyzed 7/9/2002 5/29/2001 11/13/2001
SDGNumber 63058 CNC18 51883

Parameter Unlts

Naphthalene ug/L 1 U

Chloromethane ug/L 10 v]

Vinyl chloride ug/L 10 U

Bromomethane ug/L 10 UJ

Chloroethane ug/L 10 U

1,1-Dichloroethene ug/L, 5 U

Acetone ug/L 16 U

Carbon Disulfide ug/L 5 U

Methylene Chloride ug/L 1.9 J 5 U

trans-1,2-Dichloroethene ug/L B 9 U

1,1-Dichlorosthane ug/L B 2 J

Vinyl acetate ug/L o 10 U

Methyi ethyl ketone (2-Butanone) ug/L B 10 U

cis-1,2-Dichloroethylene ug/L 5 U

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

Chioroform ug/L 5 U

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

Carbon Tetrachloride ug/L 5 U

1,2-Dichioroethane ug/L 5 U

Benzeng ug/L 5 U 1 U

Trichloroethylene (TCE) ug/L 5 U

1,2-Dichloropropane ug/L 5 U

Bromodichloromethane ug/L 5 ]

2-Chlorosthyl vinyl ether ug/L 10 u

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

Methyl isobutyl ketone (4-Methyl-2-pentanone) ug/L 10 U

Toluene ug/L 5 U 0.36 J

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

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

2-Hexanone ug/L 10 U

LP_030109_2 xls / VOA_WG_Final Page 8
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Analytlca‘l Data Summary

4

\
01/30/2003 11:27 AM

Groundwater VOCs StationID FU22GW001 FU22GW001 FU22GW001
SamplelD U22GWO001M1 U22GW001M3 U22GW001M5
DateCollected 6/3/2002 12/3/2002 10/31/2002
DateExtracted 6/4/2002 12/6/2002 11/6/2002
DateAnalyzed 6/4/2002 12/6/2002 11/6/2002
SDGNumber 61380 71534 69740

Parameter Units

Naphthalene ug/L 1 U 1 U

Chloromethane ug/L

Vinyi chicride ug/L 10 UJ

Bromomethane ug/L

Chloroethane ug/L

1,1-Dichloroethene ug/L

Acetone ug/L

Carbon Disulfide ug/L

Methylene Chloride ug/L

trans-1,2-Dichloroethene ug/L 5 UJ

1,1-Dichlorosthane ug/L. 5 UdJ

Vinyl acetate ug/L

Methyt ethyl ketone (2-Butanone) ug/L

cis-1,2-Dichioroethylene ugh 5 uJ

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

Chloroform ug/L Lo

1,1,1-Trichloroethane ug/L |

Carbon Tetrachloride ug/L

1,2-Dichlorosthane ug/L

Benzens ug/L 1 U 1 U

Trichloroethylene (TCE) ug/L 5 uJ

1,2-Dichioropropane ug/L

Bromodichloromethane ug/L

2-Chloroethyl vinyl ether ug/L

cis-1,3-Dichloropropene ug/L

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

Toluene ug/L 0.4 J 1 U

trans-1,3-Dichloropropene ug/L

1,1,2-Trichlorosthane ug/L

2-Hexanone ug/L

LP_030109_2.xls / VOA_WG_Final

Page 9



Analytical Data Summary

01/30/2003 11:27 AM

Groundwater VOCs StationiD FU22GW002 FU22GW002 FU22GwW002
SamplelD U22GwWo002L2 U22GW002L3 U22GW002M1
DateCollected!  5/21/2001 11/12/2001 6/3/2002
DateExtracted 5/29/2001 | 11/13/2001 6/4/2002
DateAnalyzed'  5/29/2001 11/13/2001 6/4/2002
SDGNumber. CNC18 51883 61380

Parameter Units

Naphthalene ug/L - 1 u 1 9

Chloromethane ug/L 10 U

Vinyl chioride ug/L 4.5 J

Bromomethane ug/L 10 uJ

Chleroethane ug/L 5.5 J

1,1-Dichlorosthene ug/L 5 U

Acetone ug/L 16 U

Carbon Disulfide ug/L 5 U

Methylene Chloride ug/L 5 U

trans-1,2-Dichloroethene ug/L 5 U

1,1-Dichloroethane ug/L 26 =

Vinyl acetate ug/ 10 U

Methyl ethyl ketone (2-Butanone) ug/L 10 U

cis-1,2-Dichlorosthylene ug/L 3.6 J

1,2-Dichloroethene (total) ug/L 3.8 J

Chloroform ug/L 5 U

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

Carbon Tetrachloride ug/L 5 U

1,2-Dichloroethane ug/L 5 U

Benzene ug/L 2.1 J 10.4 = 25 =

Trichloroethylene (TCE) ug/t 0.8 J

1,2-Dichloropropane ug/L 5 U

Bromodichioromethane ug/L 5 U

2-Chioroethyl vinyl ether ug/L 10 U

cis-1,3-Dichloropropene ug/L ‘ 5 U

Methyl isobutyl ketone (4-Methyl-2-pentanone) ug/L 10 U

Toluene ug/L 5 U 0.21 J 1 u

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

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

2-Hexanhone ug/L 10 U

LP_030109_2.xls / VOA_WG_Final
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{ ; {
) Analytical Data Summary 01/30/2003 11:27 AM
Groundwater VOCs StationlD FU22GW002 FU22GW002 FU22GW002
SamplelD U22GWQo02M2 U22GW002M3 U22GW002M5
DateCollected 7/1/2002 12/3/2002 10/31/2002
DateExtracted 7/8/2002 12/6/2002 11/8/2002
DateAnalyzed; 7/9/2002 12/6/2002 11/6/2002
SDGNumber 63057 71534 69740

Parameter Units o

Naphthalene ug/L . 1 U

Chloromethane ug/L )

Vinyl chioride ug/L N 42 1]

Bromomethane ug/L e

Chloroethane ug/L

1,1-Dichloroethene ug/L L

Acetone ug/L

Carbon Disulfide ug/L

Methylene Chloride ug/L

trans-1,2-Dichloroethene ug/L 5 ud 5

1,1-Dichloroethane ug/L 17 =

Vinyl acetate ug/L

Methyl ethyl ketone (2-Butanone) ug/L

cis-1,2-Dichlorosthylene ug/L 3.8 J 3.1 J

1,2-Dichloroetheng (total) ug/L 3.8 J 3.1 J

Chioroform ug/L

1,1,1-Trichloroethane ug/L

Carbon Tetrachloride ug/L

1,2-Dichloroethane ug/L

Benzene ug/L 5.9 =

Trichlorosthylene (TCE) ug/L 5 UJ 5 U

1,2-Dichloropropane ug/L N

Bromodichloromethane ug/L -

2-Chlorosthyl vinyl ether ug/L

cis-1,3-Dichloropropene ug/L

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

Toluene ug/L 1 U

trans-1,3-Dichloropropene ug/L

1,1,2-Trichloroethane ug/L

2-Hexanone ug/L

LP_030108_2.xIs / VOA_WG_Final
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Analytical Data Summary

01/30/2003 11:27 AM

Groundwater VOCs StationlD FU22GW002 FU22GW003 FU22GW003
SamplelD U22HWo02M2 U22GW003L2 U22GW003L3
DateCollected 7/1/2002 5/21/2001 11/12/2001
DateExtracted 7/8/2002 6/1/2001 11/13/2001
DateAnalyzed 7/9/2002 6/1/2001 11/13/2001
SDGNumber 63057 CNC18 51883

Parameter Units

Naphthalene ug/L 1 U

Chloromethane ug/L 10 U

Vinyl chloride ug/L 35 J 14 =

Bromomethane ug/L o 10 UJ

Chloroethane ug/L S 7 J

1,1-Dichlorcethene ug/t 5 ]

Acetone ug/l. 17 U

Carbon Disulfide ug/L 5 U

Methylene Chloride ug/L 5 U

trans-1,2-Dichloroethene ug/L 5 UJ 5 U

1,1-Dichloroethane ug/L 61 =

Vinyl acetats ug/L 10 U

Methyl ethyl ketone (2-Butanone) ug/L 10 U

cis-1,2-Dichlorosethylene ug/L 3.6 J 8.2 =

1,2-Dichloroethene (total) ug/L 3.6 J 8.2 =

Chloroform ug/L 5 U

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

Carbon Tetrachloride ug/L 5 U

1,2-Dichloreethane ug/L 5 U

Benzene ug/L 12 = 28.5 =

Trichloroethylene (TCE) ug/L 5 uJ 0.81 J

1,2-Dichloropropane ug/L 5 U

Bromodichloromethane ug/L 5 U

2-Chlorcethyl vinyl ether ug/L 10 U

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

Methyl isobutyl ketone (4-Methyl-2-pentanone) wg ~ 10 U

Toluene ug/L o 5 U 0.34 J

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

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

2-Hexanone ug/L 10 U

LP_030108_2.xis / VOA_WG_Final

)
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Analytical wata Summary

d

{

01/30/2003 11:27 AM

Groundwater VOCs StationiD FU22GW003 FU22GW003 FU22GW003
SamplelD U22GWO03M1 U22GWO003M3 U22GW003M5
DateColiected 6/3/2002 12/4/2002 10/31/2002
DateExtracted 6/4/2002 12/6/2002 11/6/2002
DateAnalyzed 6/4/2002 12/6/2002 11/6/2002
SDGNumber 61380 71534 69740

Parameter Units

Naphthalene ug/L 1 U 1 U

Chloromethane ug/L

Vinyl chloride ug/L 5.6 J

Bromomethane ug/L

Chioroethane ug/L ;

1,1-Dichloroethene ug/L

Acetone ug/L f

Carbon Disulfide ug/L _ -

Methylene Chloride ug/L P

trans-1,2-Dichloroethene ug/L - 5 U

1,1-Dichloroethane ug/L n 267 |=

Vinyl acetate ug/L

Methyl ethyl ketone (2-Butanone) ug/L

cis-1,2-Dichloroethylene ug/L 3.2 J

1,2-Dichlorosthene (total) ug/L 3.2 J

Chioroform ug/L

1,1,1-Trichloroethane ug/L

Carbon Tetrachloride ug/L

1,2-Dichloroethane ug/L

Benzene ug/L 16.7 = 8.4 =

Trichloroethylene (TCE) ug/L 0.4 J

1,2-Dichloropropane ug/L

Bromodichioromethane ug/L

2-Chloroethy! vinyl ether ug/t

cis-1,3-Dichloropropene ug/L

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

Toluene ug/L 1 U 1 U

trans-1,3-Dichloropropene ug/L .

1,1,2-Trichloroethane ug/t L

2-Hexanone ug/L - )

LP_030109_2.xIs / VOA_WG_Final
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Analytical Data Summary

01/30/2003 11:27 AM

Groundwater VOCs StationiD | FU22GW003 FU22GW003 FU22GWQ03
SamplelD U22HW003L2 U22HWO003L2a U22HWO003M1
DateCollected 5/21/2001 5/21/2001 6/3/2002
DateExtracted 6/1/2001 11/13/2001 6/4/2002
DateAnalyzed 6/1/2001 11/13/2001 6/4/2002
SDGNumber CNC18 51883 61380

Parameter Units

Naphthalene ug/L 1 U 1 U

Chloromethane ug/L 10 U

Vinyl chloride ug/L 13 =

Bromomethane ug/L 10 UJ

Chloroethane ug/L 7.1 J

1,1-Dichloroethene ug/L 5 U

Acetone ug/L 10 U

Carbon Disulfide ug/L 5 U

Methylene Chloride ug/t 5 U

trans-1,2-Dichloroethene ug/L 5 U

1,1-Dichloroethane ug/L 66 =

Vinyl acetate ug/L 10 U

Methyl ethyl ketone (2-Butanone) ug/L 10 U

cis-1,2-Dichlorosthylene ug/L 8.9 =

1,2-Dichloroethene (total) ug/L 8.9 =

Chlorotorm ug/L 5 U

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

Carbon Tetrachioride ug/L 5 U

1,2-Dichloroethane ug/L 5 ]

Benzene ug/L 13 = 26 = 14.5 =

Trichloroethylene (TCE) ug/L 0.56 J

1,2-Dichloropropane ug/L 5 U

Bromodichloromethane ug/L 5 U

2-Chioroethyl vinyl ether ug/L 10 U

¢is-1,3-Dichloropropene ug/L 5 U

Methyl isobutyl ketone (4-Methy!-2-pentanone) ug/L 10 U

Toluene ug/L 5 U 0.32 J 1 U

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

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

2-Hexanone ug/L 10 U

LP_030109_2.xls / VOA_WG_Final
i
i
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Analytical vata Summary

{
01/30/2003 11:27 AM

Groundwater VOCs StationlD : ~FU22GW003 FU22GW004 FU22GWO004
SamplelDi U22HWO003M3 U22GW004L2 U22GW004L3
DateCollected 12/4/2002 5/21/2001 11/12/2001
DateExtracted 12/6/2002 5/29/2001 11/14/2001
DateAnalyzed 12/6/2002 5/29/2001 11/14/2001
SDGNumber 71534 CNC18 51883

Parameter Units

Naphthalene ug/L 1 U 1 U

Chloromethane ug/L B 10 U

Vinyl chloride ug/L 0.86 J

Bromomethane ug/L - 10 uJ

Chloroethane ug/L i 10 U

1,1-Dichloroethene ug/L o 5 U

Acetone ug/L 10 U

Carbon Disulfide ug/L 5 U

Methylene Chloride ug/L 5 U

trans-1,2-Dichloroethene ug/L 5 )

1,1-Dichlorosthane ug/L 15 =

Vinyl acetate ug/L 10 )

Methyl ethyl ketone {2-Butanone) ug/L 10 U

cis-1,2-Dichloroethylene ug/L g 2 J

1,2-Dichiorosthene (total) ug/L L 2 J

Chloroform ug/L 5 U

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

Carbon Tetrachloride ugrL 5 U

1,2-Dichloroethane ug/L 5 U

Benzene ug/L 8.6 = 0.6 J 1 U

Trichloroethylene (TCE) ug/L 1.1 J

1,2-Dichloropropane ug/L 5 U

Bromaodichloromethane ug/L 5 U

2-Chloroethyl viny! ether ug/L 10 U

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

Methyl isobutyl ketone (4-Methyl-2-pentanone) ug/L 10 U

Toluene ug/L 1 U 5 U 1 U

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

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

2-Hexanone ug/L 10 U

LP_030109_2.xIs / VOA_WG_Final
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Analytical Data Summary

01/30/2003 11:27 AM

Groundwater VOCs StationlD FU22GW004 FU22GWO004 FU22GW004
SamplelD U22GWO04M1 U22GW004M3 U22GW004M5
DateCollected 6/3/2002 12/3/2002 10/31/2002
DateExtracted 6/4/2002 12/6/2002 11/6/2002
DateAnalyzed 6/4/2002 12/6/2002 11/6/2002
SDGNumber: 51380 71534 69740

Parameter Units

Naphthalene ug/L 1 1 9

Chloromethane ug/L

Vinyl chloride ug/L 10 U

Bromomethane ug/L

Chloroethane ug/L

1,1-Dichloroethens ug/L

Acetone ug/L

Carbon Disulfide ug/L

Methylene Chloride ug/L

trans-1,2-Dichloroethene ug/L 5 U

1,1-Dichloroethane ug/L 8.4 =

Vinyl acetate ug/L

Methyl ethyl ketone (2-Butanone) ug/L

cis-1,2-Dichloroethylene ug/L 1.2 J

1,2-Dichloroethene (total) ug/L 1.2 J

Chloroform ug/L

1,1,1-Trichloroethane ug/L

Carbon Tetrachloride ug/L

1,2-Dichloroethane ug/L

Benzene ug/L 0.5 J 0.58 J

Trichlorosthylene {TCE} ug/L 0.75 J

1,2-Dichloropropane ug/L

Bromodichloromethane ug/L

2-Chloroethyl vinyl ether ug/L

cis-1,3-Dichlorapropene ug/L

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

Toluene ug/L 1 U 1 U

trans-1,3-Dichloropropene ug/L

1,1,2-Trichlorosthane ug/L

2-Hexanone ug/L

LP_030109_2.xls / VOA_WG_Final
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Analytical Data Summary

01/30/200

311:27 AM

Groundwater VOCs StationlD FU22GW005 FU22GW005 FU22GWO005
SamplelD U22GW005L2 U22GW005.3 U22GW005M1
DateCollected 5/21/2001 11/12/2001 6/3/2002
DateExtracted 5/29/2001 11/14/2001 6/4/2002
DateAnalyzed 5/29/2001 11/14/2001 6/4/2002
SDGNumber CNC18 51883 61380

Parameter Units S

Naphthalene ug/L : 1 U 1 u

Chiloromethane ug/t 10 U

Vinyl chloride ug/L F 10 U

Bromomethane ug/L 10 W

Chloroethane ugl 10 9)

1,1-Dichloroethene ug/L 5 U

Acetone ug/L 17 U

Carbon Disulfide ug/t 5 U

Methylene Chloride ug/L 5 U

trans-1,2-Dichloroethene ug/L 5 u

1,1-Dichloroethane ug/L 5 U

Vinyl acetate ug/L 10 U

Methyl ethyl ketone (2-Butanone) ug/L 10 U

cis-1,2-Dichlorosthylene ug/L 5 U

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

Chloroform ug/t 5 U

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

Carbon Tetrachloride ug/t 5 U

1,2-Dichloroethane ug/L 5 U

Benzene ug/L 5 U 1 U 1 U

Trichloroethylene (TCE) ug/L 0.91 J

1,2-Dichloropropane ug/L 5 U

Bromodichloromethane ug/L 5 U

2-Chloroethyl vinyl ether ug/L 10 U

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

Methyi isobutyl ketone (4-Methyl-2-pentanone) ug/L 10 U

Toluene ug/L 5 U 1 U 1 u

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

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

2-Hexanone ug/L { 10 U

LP_030109_2.xls / VOA_WG_Final




Analytical Data Summary 01/30/2003 11:27 AM

Groundwater VOCs StationID FU22GW005 FU22GW005 FU22GWO006
SamplelD U22GW005M3 U22GWO005M5 U22GW006L2
DateCollected 12/4/2002 10/31/2002 5/21/2001
DateExtracted 12/6/2002 11/6/2002 5/29/2001
DateAnalyzed 12/6/2002 11/6/2002 5/29/2001
SDGNumber 71534 69740 CNC18
Parameter Units
Naphthalene ug/L 1 U
Chloromethane ug/L 10 U
Vinyl chloride ug/L : 10 U 6 J
Bromomethane ug/L E ; 10 uJ
Chloroethane ug/L 10 U
1,1-Dichloroethene ug/L 5 U
Acetone ug/L 11 U
Carbon Disulfide ug/L 5 U
Methylene Chloride ug/L 5 U
trans-1,2-Dichloroethene ug/L 5 ] 5 U
1,1-Dichloroethane ug/L 5 U 34 =
Vinyl acetate ug/l 10 U
Methyl ethyl ketone (2-Butanone) ug/L 10 U
cis-1,2-Dichloroethylene ug/L 5 U 5.4 =
1,2-Dichloroethene (total) ug/L 5 U 54 =
Chloroform ug/L 5 U
1,1,1-Trichloroethane ug/L 5 U
Carbon Tetrachloride ug/L 5 U
1,2-Dichioroethane ug/L 5 U
Benzene ug/L 1 U 2.5 J
Trichloroethylene (TCE) ug/L 5 U 1 J
1,2-Dichloropropane ug/L 5 U
Bromodichloromethane ug/L 5 U
2-Chloroethyl vinyl ether ug/L 10 u
cis-1,3-Dichloropropene ug/L 5 u
Methy! isobutyl ketone (4-Methyl-2-pentanone) ug/L ey 10 U
Toluene ug/L .1 U 5 U
trans-1,3-Dichloropropene ug/L : _ 5 u
1,1,2-Trichloroethane ug/L 5 u
2-Hexanone ug/L 10 U

LP_030109_2.xls / VOA_WG_Final » Page 18
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Analyticél vata Summary

i

;
{
01/30/2003 11:27 AM

Groundwater VOCs StationID FU22GW0086 FU22GW006 FU22GW008
SampleiD U22GWO006L3 U22GWODBM1 U22GWO008M3
DateCollected 11/12/2001 6/3/2002 12/4/2002
DateExtracted 11/14/2001 6/4/2002 12/6/2002
DateAnalyzed 11/14/2001 6/4/2002 12/6/2002
SDGNumber 51883 61380 71534

Parameter Units

Naphthalene ug/L 1 7] 1 U 1 U

Chloromethane ug/L

Vinyl chioride ug/L

Bromomethane ug/L

Chlorosthane ug/L

1,1-Dichloroethene ug/L

Acetone ug/L

Carbon Disulfide ug/L

Methylene Chloride ug/L

trans-1,2-Dichloroethene ug/L G -

1,1-Dichloroethane ug/L L ~

Vinyl acetate ug/L !

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

cis-1,2-Dichloroethylene ug/t

1,2-Dichloroethene (total) ug/L

Chloroform ug/L

1,1,1-Trichloroethane ug/L

Carbon Tetrachloride ug/L

1,2-Dichlorosthane ug/L

Benzene ug/L 1 U 0.78 J 1.1 =

Trichloroethylene (TCE) ug/L

1,2-Dichloropropane ug/L

Bromadichloromethane ug/L

2-Chloroethyl vinyl ether ug/L

cis-1,3-Dichloropropene ug/L

Methyl isabutyl ketone (4-Methyl-2-pentanone) ug/L

Toluene ug/L 1 U 1 U 1 U

trans-1,3-Dichloropropene ug/L

1,1,2-Trichloroethane ug/L :

2-Hexanone ug/k |

LP_030109_2.xls / VOA_WG_Final
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Analytical Data Summary

01/30/2003 11:27 AM

Groundwater VOCs StationiD FU22GW006 FU22GWO007 FU22GW007
SamplelD U22GW006M5 U22GW007L2 U22GWO007L3
DateCollected 10/31/2002 5/21/2001 11/12/2001
DateExtracted 11/6/2002 5/28/2001 11/14/2001
DateAnalyzed 11/6/2002 5/29/2001 11/14/2001
SDGNumber 69740 CNC18 51883

Parameter Units

Naphthalene ug/L 1 U

Chlaromethane ug/L 10 U

Vinyl chloride ug/L 4.2 J 10 U

Bromomethane ug/t 10 uJ

Chlorosthane ug/L 10 U

1,1-Dichloroethene ug/L 5 U

Acetone ug/L 19 U

Carbon Disulfide ug/L 5 U

Methylene Chloride ug/L 5 U

trans-1,2-Dichioroethens ug/L 5 U 5 U

1,1-Dichloroethane ug/L 213 = 5 U

Vinyl acetate ug/L 10 U

Methyl ethyl ketone (2-Butanone) ug/L 10 U

cis-1,2-Dichloroethylene ug/L 3 J 5 U

1,2-Dichloroethene (total) ug/L 3 J 5 U

Chloroform ug/L 5 U

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

Carbon Tetrachloride ug/L 5 U

1,2-Dichlorosthane ug/L 5 U

Benzene ug/L 5 U 1 U

Trichloroethylene (TCE) ug/L 0.69 J 0.36 J

1,2-Dichloropropane ug/L 5 U

Bromodichloromethane ug/l 5 U

2-Chloroethyl vinyl ether ug/L 10 U

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

Methyl isobutyl ketone (4-Methyl-2-pentanone) ug/L 10 U

Toluene ug/L 5 U 1 u

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

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

2-Hexanone ug/L 10 U

LP_030109_2.xIs / VOA_WG_Final
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Analytical vata Summary

{
01/30/2003 11:27 AM

Groundwater VOCs StationiD | FU22GW007 FU22GW007 FU22GW007
SamplelD U22GWOQ07M1 U22GWO007M2 U22GW007M3
DateCollected 6/3/2002 7/1/2002 12/4/2002
DateExtracted 6/4/2002 7/9/2002 12/6/2002
DateAnalyzed 6/4/2002 7/9/2002 12/6/2002
SDGNumber 61380 63057 71534

Parameter Units

Naphthalene ug/L 1 U 1 U

Chloromethane ug/L

Vinyl chloride ug/L 10 uJ

Bromomethane ug/L

Chloroethane ug/L

1,1-Dichlorcethene ug/L

Acetone ug/L

Carbon Disulfide ug/L

Methylene Chioride ug/L

trans-1,2-Dichloroethene ug/L 5 UJ

1,1-Dichloroethane ug/L

Vinyl acetate ug/L

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

cis-1,2-Dichloroethylene ug/L 5 Ud

1,2-Dichlorosthene (total) ug/L 5 uJ

Chloroform ug/L

1,1,1-Trichloroethane ug/L

Carbon Tetrachloride ug/L

1,2-Dichloroethane ug/L

Benzene ug/L 1 U 1 U

Trichloroethylene (TCE} ug/L 5 uJd

1,2-Dichloropropane ug/L

Bromodichloromethane ug/L

2-Chloroethyl vinyl ether ug/L

¢is-1,3-Dichloropropene ug/L

Methyl isobutyl ketone (4-Methyl-2-pentancne) ug/L

Toluene ug/L 1 U 1 U

trans-1,3-Dichloropropene ug/L

1,1,2-Trichloroethane ug/L

2-Hexanone ug/L

LP_030109_2.xis / VOA_WG_Final
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Analytical Data Summary 01/30/2003 11:27 AM

Groundwater VOCs StationlD| FU22GW007
SamplelD U22GW007M5
DateCollected| 10/31/2002
DateExtracted!  11/6/2002
DateAnalyzed: ~ 11/6/2002
SDGNumber: 69740

Parameter Units

Naphthalene ug/L

Chloromethane ug/L

Vinyl chioride ug/L 10 U

Bromomethane ug/L

Chlorosthane ug/L

1,1-Dichloroethene ug/L

Acetone ug/L

Carbon Disulfide ug/l.

Methylene Chioride ug/t

trans-1,2-Dichloroethene ug/L 5 U

1,1-Dichloroethane ug/L 5 U

Vinyl acetate ug/L

Methy! ethy! ketone (2-Butanone) ug/L

cis-1,2-Dichloroethylene ug/L 5 U

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

Chiloroform ug/L

1,1,1-Trichloroethane ug/L

Carbon Tetrachloride ug/L L

1,2-Dichloroethane ug/L e i

Benzene ug/it :' -

Trichloroethylene (TCE) ug/L . & U

1,2-Dichloropropane ug/L 3

Bromodichloromethane ug/L

2-Chloroethyl vinyl ether ug/L

cis-1,3-Dichloropropene ug/L

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

Toluene ug/L

trans-1,3-Dichloropropene ug/L

1,1,2-Trichloroethane ug/L

2-Hexanone ug/L

LP_030109_2.xls / VOA_WG_Final

J

Page 22



MO,

Analytical Data Summary

01/30/2003 11:27 AM

Groundwater VOCs StationID F613GP069 F613GP069 F613GP070
SamplelD 613GP06g12 613GP06924 613GP07024
DateCollected 7/10/2002 7/10/2002 7/10/2002
DateExtracted 7/16/2002 7/16/2002 7/16/2002
DateAnalyzed 7/16/2002 7/16/2002 7/16/2002
SDGNumber 63483 63483 63483

Parameter - Units |

Tetrachloroethylene (PCE) ug/L 5 U 5 U 5 U

Dibromochloromethane ug/L o

Chiorobenzene ug/L o

Ethylbenzene ug/L '

m+p Xylene ug/L

o-Xylene ug/L

Xylenes, Total ug/L

Styrene ug/L

Bromoform ug/L

1,1,2,2-Tetrachlorosthane ug/L

LP_030109_2.xls / VOA_WG_Final

Page 23



Analytical Data Summary

01/30/2003 11:27 AM

Groundwater VOCs StationID F613GPO71 F813GP072 F613GP073
SamplelD 613GP07124 613GP07224 613GP07324
DateCollected 7/10/2002 7/10/2002 7/10/2002
DateExtracted 7/16/2002 7/16/2002 7/16/2002
DateAnalyzed 7/16/2002 7/16/2002 7/16/2002
SDGNumber 63483 63483 63483

Parameter Units

Tetrachloroethylene (PCE) ug/L 5 U 5 U 5 U

Dibromochloromethane ug/L

Chlorobenzene ug/L

Ethylbenzene ug/L

m+p Xylens ugh

o-Xylene ug/L o

Xylenes, Total ug/L _

Styrene ug/L

Bromoform ug/L

1,1,2,2-Tetrachloroethane ug/L

LP_030109_2.xls / VOA_WG_Final

¥
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Analytical Data Summary

{

01/30/2003 11:27 AM

Groundwater VOCs StationID F813GP073 F613GW004 F613GW004
SamplelD 813HP07324 613GWO004M2 613GW004M5
DateCollected 7/10/2002 7/1/2002 10/31/2002
DateExtracted 7/16/2002 7/9/2002 11/6/2002
DateAnalyzed 7/16/2002 7/9/2002 11/6/2002
SDGNumber 63483 63056 69740

Parameter Units

Tetrachloroethylene (PCE) ug/L 5 U 0.42 J 5 U

Dibromochloromethane ug/L

Chlorobenzene ug/L

Ethylbenzene ug/L

m+p Xylene ug/L L

g-Xylene ug/L !

Xylenes, Total ug/l.

Styrene ug/L -

Bromoform ug/L .

1,1,2,2-Tetrachloroethane ug/l L. 1

LP_030109_2.xls / VOA_WG_Final
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Analytical Data Summary

01/30/2003 11:27 AM

Page 26

Groundwater VOCs StationID F613GW004 F613GWO009 F613GWO009
SamplelD 613HW004M5 613GW009M2 613GWO009M5
DateCollected 10/31/2002 7/1/2002 10/31/2002
DateExtracted 11/6/2002 7/9/2002 11/6/2002
DateAnalyzed 11/6/2002 7/9/2Q02 11/6/2002
SDGNumber 69740 63057 69740

Parameter Unlts

Tetrachlorosthylene {PCE) ug/L 5 U 5 uJ 5 U

Dibromochloromethane ug/L

Chlorobenzene ug/L

Ethylbenzene ug/lL

m+p Xylens ug/L

0-Xylene ug/L

Xylenes, Total ug/t

Styrene ug/.

Bromoform ug/L

1,1,2,2-Tetrachloroethane ug/L

LP_030109_2.xls / VOA_WG_Final
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Analytical Data Summary

01/30/2003 11:27 AM

Groundwater VOCs StationiD F813GW010 F813GW010 F613GWO11
SamplelD 613GW010M3 813GW010M5 613GW011M3
DateCollected 8/5/2002 10/31/2002 8/5/2002
DateExtracted 8/8/2002 11/6/2002 8/8/2002
DateAnalyzed 8/8/2002 11/6/2002 8/8/2002
SDGNumber 64813 69740 64813

Parameter Units

Tetrachioroethylene (PCE) ug/L 5 U 5 U 5 U

Dibromochloromethane ug/L

Chlorobenzene ug/L

Ethylbenzene ug/L .

m+p Xylene ug/L

o-Xylene ug/L

Xylenes, Total ug/L

Styrene ug/L

Bromoform ug/L

1,1,2,2-Tetrachloroethane ug/L

LP_030109_2.xIs / VOA_WG_Final
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Analytical Data Summary 01/30/2003 11:27 AM

Groundwater VOCs StationlID F613GWO011 FGELGWO007 FGELGWO008
SamplelD 613GWO011M5 GELGWO07M5 GELGWO008M5
DateCollected 10/31/2002 10/31/2002 10/31/2002
DateExtracted 11/6/2002 11/6/2002 11/6/2002
DateAnalyzed; 11/6/2002 11/6/2002 11/6/2002
SDGNumber 69740 69740 69740

Parameter Units

Tetrachloroethylene (PCE) ug/L 5 U 1.9 J 5 U

Dibromochloromethane ug/L

Chlorobenzene ug/L

Ethylbenzene ug/L

m+p Xylene ug/L

o-Xylene ug/L

Xylenes, Total ug/L

Styrene ug/L

Bromoform ug/L

1,1,2,2-Tetrachloroethane ug/L

LP_030109_2.xIs / VOA_WG_Final ~ Page 28
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RN

Analytical Data Summary

H

i
01/30/2003 11:27 AM

Groundwater VOCs StationlD FGELGWO11 FGELGWO012 FGELGWQ12
SamplelD GELGWO011M2 GELGWO012M2 GELGWO012M5
DateCollected 7/1/2002 7/1/2002 10/31/2002
DateExtracted 7/9/2002 7/9/2002 11/6/2002
DateAnalyzed 7/9/2002 7/9/2002 11/6/2002
SDGNumber 63057 83057 69740

Parameter Units

Tetrachioroethylene (PCE) ug/L 5 UJ 5 UJ 5 U

Dibromochloromethane ug/L T

Chlorobenzene ug/L -

Ethylbenzene ug/L

m+p Xylene ug/L -

0-Xylene ug/L

Xylenes, Total ug/L

Styrene ug/L

Bromoform ug/L

1,1,2,2-Tetrachloroethane ug/L

LP_030109_2.xls / VOA_WG_Final

Page 29



Analytical Data Summary

01/30/2003 11:27 AM

Groundwater VOCs StationID FGELGWO014 FU22GW001 FU22GW001
SamplelD GELGWO014M2 U22GW0D1L2 U22GW001L3
DateCollected 7/2/2002 5/21/2001 11/12/2001
DateExtracted 7/9/2002 5/29/2001 11/13/2001
DateAnalyzed 7/9/2002 5/29/2001 11/13/2001
SDGNumber 63058 CNC18 51883

Parameter Units

Tetrachloroethylene (PCE) ug/L 5 U

Dibromochioromethane ug/L 5 U

Chlorobenzene ug/L ] 5 U

Ethylbenzene ug/L . i 5 U 1 U

m+p Xylene ug/L N 5 ) 2 U

0-Xylene ug/L 5 ] 1 U

Xylenes, Total ug/L [ 5 U 3 U

Styrene ug/L 5 U

Bromoform ug/L 5 U

1.1,2,2-Tetrachloroethane ug/L 5 U

LP_030109_2.xls / VOA_WG_Finai

J
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Analytical vata Summary 01/30/2003 11:27 AM

o,

Groundwater VOCs StationlD FU22GW001 FU22GW001 FU22GW001
SamplelD U22GWO001 M1 U22GW001M3 U22GWO001M5
DateCollected 6/3/2002 12/3/2002 10/31/2002
DateExtracted 6/4/2002 12/6/2002 11/6/2002
DateAnalyzed 6/4/2002 12/6/2002 11/6/2002
SDGNumber 61380 71534 69740

Parameter Units

Tetrachloroethylene (PCE) ug/L 5 UJ

Dibromochloromethane ug/L

Chlorobenzene ug/L

Ethylbenzene ug/L 1 U 1 U

m+p Xylene ug/L 2 U 2 U

o-Xylene ug/L 1 U 1 U

Xylenes, Total ug/L L 3 U 3 U

Styrene ug/L P

Bromoform ug/L |

1,1,2,2-Tetrachloroethane ug/L

LP_030109_2.xls / VOA_WG_Final Page 31



Analytical Data Summary 01/30/2003 11:27 AM

Groundwater VOCs StationiD FU22GW002 FU22GWQ002 FU22GW002
SamplelD U22GW002L2 U22GW002L3 U22GW002M1
DateCollected 5/21/2001 11/12/2001 6/3/2002
DateExtracted 5/29/2001 11/13/2001 6/4/2002
DateAnalyzed 5/29/2001 11/13/2001 6/4/2002
SDGNumber CNC18 51883 61380

Parameter Units

Tetrachloroethylene (PCE) ug/L 5 U

Dibromochloromethane ug/L 5 U

Chiorobenzens ug/L 5 U

Ethylbenzene ug/L 5 U 1 U 1 U

m+p Xylene ug/L 5 U 2 U 2 U

o-Xylene ug/L 5 U 1 U 1 U

Xylenes, Total ug/L 5 U 3 U 3 U

Styrene ug/L 5 U

Bromoform ug/L 5 U

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

LP_030109_2.xIs / VOA_WG_Final Page 32
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Analytical Data Summary

01/30/2003 11:27 AM

Groundwater VOCs StationlD FU22GW002 FU22GW002 FU22GW002
SamplelD U22GW002M2 U22GW002M3 U22GWO002M5
DateCollected 7/1/2002 12/3/2002 10/31/2002
DateExtracted 7/9/2002 12/6/2002 11/6/2002
DateAnalyzed:  7/9/2002 12/6/2002 11/6/2002
SDGNumber; 63057 71534 69740

Parameter Units

Tetrachloroethylene (PCE) ug/L 5 UJ 5 U

Dibromochloromethane ug/L

Chlorobenzene ug/L

Ethylbenzene ug/L 1 U

m+p Xylene ug/L 2 U

o-Xylene ug/L 1 U

Xylenes, Total ug/L 3 U

Styrene ug/L

Bromoform ug/L

1,1,2,2-Tetrachloroethane ug/L

LP_030109_2.xls / VOA_WG_Final
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Groundwater VOCs

Parameter

Analytical Data Summary

01/30/2003 11:27 AM

Tetrachloroethylene (PCE)
Dibromochloromethane
Chlorobenzens
Ethylbenzene

m+p Xylene

o-Xylene

Xylenes, Total

Styrene

Bromoform
1,1,2,2-Tetrachloroethane

LP_030109_2.xls / VOA_WG_Final

i

StationiD FU22GWO002 FU22GW003 FU22GW003
SamplelD U22HW002M2 U22GW003L2 U22GWO003L3
DateCollected 7/1/2002 5/21/2001 11/12/2001
DateExtracted; 7/9/2002 6/1/2001 11/13/2001
DateAnalyzed: ~ 7/9/2002 6/1/2001 11/13/2001
SDGNumber. 83057 CNC18 51883
Units .................
ug/L 5 UJ 5 U
ug/L 5 U
ug/L 5 U
ug/lL 5 U 1 U
ug/L 5 U 2 U
ug/L 5 U 1 U
ug/L 5 U 3 U
ug/L 5 U
ug/L 5 U
ug/L 5 U

~ Page 34



e

Analytical Data Summary

{

01/30/2003 11:27 AM

Groundwater VOCs StationID FU22GW003 FU22GW003 FU22GW003
SamplelD U22GW003M1 U22GWO003M3 U22GW003M5
DateCollected 6/3/2002 12/4/2002 10/31/2002
DateExtracted 6/4/2002 12/6/2002 11/6/2002
DateAnalyzed 6/4/2002 12/6/2002 11/6/2002
SDGNumber 61380 71534 89740

Parameter Units

Tetrachloroethylene (PCE) ug/L B 1 ! 5 U

Dibromochloromethane ug/L i B

Chlorobenzene ug/L

Ethylbenzene ug/L 1 U 1 U

m+p Xylene ug/L 2 U 2 U

o-Xylene ug/L 1 U 1 V)

Xylenes, Total ug/L 3 U 3 U

Styrene ug/L

Bromoform ug/L

1,1,2,2-Tetrachlorosthane ug/L

LP_030109_2.xls / VOA_WG_Final
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Analytical Data Summary 01/30/2003 11:27 AM

Groundwater VOCs StationIlD FU22GWO003 FU22GW003 FU22GW003
SamplelD U22HWO003L2 U22HW003L2a U22HW003M1
DateCollected 5/21/2001 5/21/2001 6/3/2002
DateExtracted 6/1/2001 11/13/2001 6/4/2002
DateAnalyzed 6/1/2001 11/13/2001 6/4/2002
SDGNumber CNC18 51883 61380

Parameter Units

Tetrachloroethylene (PCE) ug/L 5 U

Dibromochloromethane ug/L 5 U

Chlorobenzene ug/L 5 U

Ethylbenzene ug/L 5 U 1 U 1 U

m+p Xylene ug/L 5 U 2 U 2 U

o-Xylene ug/L 5 U 1 U 1 U

Xylenes, Total ug/L 5 U 3 U 3 U

Styrene ug/L 5 U

Bromoform ug/L ; 5 U

1,1,2,2-Tetrachloroethane ug/L | 5 U

LP_030109_2.xls / VOA_WG_Final Page 36
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Analytical vata Summary

01/30/2003 11:27 AM

Groundwater VOCs StatlonID FU22GW003 FU22GW004 FU22GW004
SamplelD U22HWO003M3 U22GWO004L2 U22GW004L3
DateCollected 12/4/2002 5/21/2001 11/12/2001
DateExtracted 12/6/2002 5/29/2001 11/14/2001
DateAnalyzed 12/6/2002 5/29/2001 11/14/2001
SDGNumber 71634 CNC18 51883

Parameter Units

Tetrachloroethylene (PCE) ug/L 5 U

Dibromochloremethane Lg/L 5 U

Chlorobenzene ug/L 5 U

Ethylbenzene ug/L 1 U 5 U 1 U

m+p Xylene ug/L. 2 U 5 U 2 U

o-Xylene ug/L 1 U 5 U 1 U

Xylenes, Total ug/L 3 ) U 3 U

Styrene ug/L ' 5 U

Bromoform ug/l o S U

1,1,2,2-Tetrachloroethane ug/L i 5 U

LP_030109_2.xls / VOA_WG_Final
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Analytical Data Summary 01/30/2003 11:27 AM

Groundwater VOCs StationiD FU22GW004 FU22GW004 FU22GW004
SamplelD U22GW004M1 U22GW004M3 U22GW004M5
DateCollected 6/3/2002 12/3/2002 10/31/2002
DateExtracted 6/4/2002 12/6/2002 11/6/2002
DateAnalyzed 6/4/2002 12/6/2002 11/6/2002
SDGNumber 61380 71534 69740

Parameter Units

Tetrachloroathylene (PCE) ug/L 0.74 J

Dibromochloromethane ug/L

Chlorobenzene ug/L

Ethylbenzene ug/L 1 U 1 U

m+p Xylene ug/L 2 U 2 U

o-Xylene ug/ 1 U 1 U

Xylenes, Total ug/L 3 U 3 U

Styrene ug/L

Bromaform ug/L

1,1,2,2-Tetrachloroethane ug/L

LP_030109_2.xIs / VOA_WG_Final ~ Page 38
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Analytical Data Summary

i

01/30/2003 11:27 AM

Groundwater VOCs StationliD FU22GWO005 FU22GW005 FU22GWO005
SamplelD U22GWO005L2 U22GWO005L3 U22GW005M1
DateCollected 5/21/2001 11/12/2001 6/3/2002
DateExtracted] 5/29/2001 11/14/2001 6/4/2002
DateAnalyzed 5/29/2001 11/14/2001 6/4/2002
SDGNumber| CNC18 51883 61380

Parameter Units |

Tetrachloroethylene (PCE) ug/L 5 U

Dibromochioromethane ug/L 5 Y

Chiorobenzene ug/L 9 U

Ethylbenzene ug/L 5 U 1 U 1 u

m+p Xylene ug/L 5 U 2 U 2 u

o-Xylene ug/L 5 U 1 U 1 Y]

Xylenes, Total ug/L 5 U 3 U 3 U

Styrene ug/L 5 U

Bromoform ug/L 5 U

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

LP_030109_2.xls / VOA_WG_Final
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Analytical Data Summary 01/30/2003 11:27 AM

Groundwater VOCs StationiD FU22GW005 FU22GWO005 FU22GW006
SamplelD U22GW005M3 U22GW005M5 U22GWo06L2
DateCollected 12/4/2002 10/31/2002 5/21/2001
DateExtracted,  12/6/2002 11/6/2002 5/29/2001
DateAnalyzed'  12/6/2002 11/6/2002 5/28/2001
SDGNumber 71534 69740 CNC18
Parameter Units )
Tetrachloroethylene (PCE) ug/L 5 U 5 U
Dibromochloromethane ug/L 5 U
Chlorobenzene ug/L 5 U
Ethylbenzene ug/L 1 U 5 U
m+p Xylene ug/L 2 U 5 U
o-Xylene ug/L 1 U 5 U
Xylenes, Total ug/L 3 U 5 U
Styrene ug/L 5 U
Bromoform ug/L 5 U
1,1,2,2-Tetrachloroethane ug/L 5 U
LP_030109_2.xls / VOA_WG_Final Page 40
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Analytical Data Summary 01/30/2003 11:27 AM

Groundwater VOCs StationID FU22GWO006 FU22GW006 FU22GWO006
SamplelD U22GWO006L3 U22GWO006M1 U22GWO006M3
DateCollected 11/12/2001 6/3/2002 12/4/2002
DateExtracted 11/14/2001 6/4/2002 12/6/2002
DateAnalyzed 11/14/2001 6/4/2002 12/6/2002
SDGNumber 51883 61380 71534

Parameter Units

Tetrachioroethylene (PCE) ug/L

Dibromochloromethane ug/L . )

Chlorobenzene ug/L L

Ethylbenzene ug/L 1 U 1 U 1 U

m+p Xylene ug/L 2 U 2 U 2 U

o-Xylene ug/L g 1 U 1 U 1 U

Xylenes, Total ug/L i 3 U 3 U 3 U

Styrene ug/L

Bromoform ug/L

1,1,2,2-Tetrachloroethane ug/L

LP_030109_2.xIs /f VOA_WG_Final Page 41



Analytical Data Summary

01/30/2003 11:27 AM

Groundwater VOCs StationiD FU22GWO0086 FU22GW007 FU22GW007
SamplelD U22GWO006M5 U22GW0071.2 U22GW007L3
DateCollected 10/31/2002 5/21/2001 11/12/2001
DateExtracted 11/6/2002 5/29/2001 11/14/2001
DateAnalyzed 11/6/2002 5/29/2001 11/14/2001
SDGNumber 69740 CNC18 51883

Parameter Unlts

Tetrachloroethylene (PCE) ug/L 0.44 J 5 U

Dibromochloromethane ug/L 5 U

Chicrobenzens ug/L 5 U

Ethylbenzene ug/L 5 U 1 U

m+p Xylene ug/l. 5 U 2 U

o-Xylene ug/l C 5 U 1 U

Xylenes, Total ug/l L 5 U 3 U

Styrene ug/L L 1 J

Bromoform ug/L 5 U

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

LP_030109_2.xIs / VOA_WG_Final
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Analyticar vata Summary

01/30/200:3 11:27 AM

Groundwater VOCs StationID FU22GW007 FU22GWOQ007 FU22GWO007
SamplelD U22GWO07M1 U22GWO007M2 U22GWO007M3
DateCollected 6/3/2002 7/1/2002 12/4/2002
DateExtracted 6/4/2002 7/9/2002 12/6/2002
DateAnalyzed 6/4/2002 7/9/2002 12/6/2002
SDGNumber 61380 63057 71534

Parameter Units

Tetrachloroethylene (PCE) ug/L 5 uJ

Dibromochloromethane ug/L

Chlorobenzene ug/L

Ethylbenzene ug/L 1 U 1 U

m+p Xylene ug/L 2 U 2 U

0-Xylene ug/L 1 U 1 U

Xylenes, Total ugl | 3 U 3 U

Styrene ug/L ‘

Bromoform ug/L - N

1,1,2,2-Tetrachloroethane ug/L L i

l.P_030109_2.xis / VOA_WG_Final
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Analytical Data Summary

Groundwater VOCs StationlD FU22GW007
SamplelD U22GW007M5
DateCollected 10/31/2002
DateExtracted 11/6/2002
DateAnalyzed 11/6/2002
SDGNumber 69740

Parameter Units

Tetrachloroethylene (PCE) ug/L 5 U

Dibromochloromethane ug/L

Chlorobenzene ug/L

Ethylbenzene ug/L

m+p Xylene ug/L

0-Xylene ug/L

Xylenes, Total ug/L

Styrene ug/L

Bromoform ug/L.

1,1,2,2-Tetrachloroethane ug/L

LP_030109_2.xIs / VOA_WG_Final

£
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01/30/2003 11:27 AM
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i

Analyticﬂ Data Summary

{
01/30/200% 11:27 AM

Groundwater StationlD|  F613GW004 |  F613GWO004 F613GW004 F613GW009

Metals SamplelD 613GW004M2 613GW004M5 613HW004M5 613GW009M2
DateCollected | 7/1/2002 10/31/2002 10/31/2002 7/1/2002
DateExtracted 7/3/2002 10/31/2002 10/31/2002 7/3/2002
DateAnalyzed 7/3/2002 10/31/2002 10/31/2002 7/3/2002
SDGNumber 63056 69740 69740 63057

Parameter Units

Iron (Ferrous) mg/L. 3.62 J 0.875 UJ 1.22 J 20.7 J

Silica ug/L 3

Strontium ug/L

Aluminum ug/L. b R

Arsenic ug/L. o 1

Barium ug/ T 1

Cadmium ug/L T

Calcium ug/L

Chromium, Total  ug/L

Copper ug/L

Iron mg/L

Iron ug/L

Lead ug/L

Magnesium ug/L

Manganese ug/L -

Nickel ug/L o

Potassium ug/L B 0

Selenium ug/L ) - ~ '

Silver ug/L o )

Sodium ug/L

Zinc ug/L

Mercury ug/L

LP_030109_2.xls / METAL_WG_Final
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Analytical Data Summary

01/30/2003 11:27 AM

Groundwater StationiD F613GWO009 F613GW010 F613GWO011 FGELGWQ08

Metals SamplelD 613GW0Q9M5 613GWO010M3 613GW011M3 GELGWO008MS
DateCollected 10/31/2002 8/5/2002 8/5/2002 10/31/2002
DateExtracted 10/31/2002 8/5/2002 8/5/2002 10/31/2002
DateAnalyzed 10/31/2002 8/5/2002 8/5/2002 10/31/2002
SDGNumber; 69740 64813 64813 69740

Parameter Units

Iron (Ferrous) mg/L 187 ) 115 = 16.7 = 0.964 |J

Silica ug/L

Strontium ug/L

Aluminum ug/L

Arsenic ug/L

Barium ug/L

Cadmium ug/L

Calcium ug/L

Chromium, Total  ug/L

Copper ug/L

Iron mg/L

Iron ug/L

Lead ug/L

Magnesium ug/L

Manganese ug/L

Nickel ug/L

Potassium ug/L

Selenium ug/L

Silver ug/L B

Sodium ug/L .

Zinc ug/L

Mercury ug/.

LP_030109_2.xls / METAL_WG_Final
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Analytical Data Summary

01/30/2003 11:27 AM

Groundwater StationlD FGELGWO011 FGELGWO011 FGELGWO011 FGELGWO012

Metals SamplelD GELGWO11M2 GELGWO011M3 GELGWO011M3 GELGWO012M2
DateCollected 7/1/2002 11/5/2002 11/5/2002 7/1/2002
DateExtracted 7/3/2002 11/6/2002 11/13/2002 7/3/2002
DateAnalyzed 7/3/2002 11/9/2002 11/14/2002 7/3/2002

SDGNumber 63057 69978 69978 63057

Parameter Units _

Iron (Ferrous) ma/L 231 J o P 776 |4

Siica ug/L ! | 18300 = ;

Strontium ug/L L I 806 = !

Atuminum ug/L e ~ fza 0T

Arsenic ug/L - 813 |=

Barium ug/L B 56.1 J

Cadmium ug/L 0.3 U

Calcium ug/L 281000 |=

Chromium, Total  ug/L 10.6 U

Copper ug/L 1.3 U

Iron mg/L

Iron ug/L - 27500 |=

Lead ug/L N 1.24 U

Magnesium ug/L 203000 |=

Manganese ug/L 1480 =

Nickel ug/L 16.2 =

Potassium ug/L 49300 |=

Selenium ug/L 2.67 U

Silver ug/L 23 U

Sodium ug/L 2310000 |=

Zinc ug/L 82.1 U

Mercury ug/L 0.039 U

LP_030109_2.xIs /f METAL_WG_Final
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Analytical Data Summary

01/30/2003 11:27 AM

Groundwater StationlD FGELGWO12 FU22GW001 FU22GW002 FU22GW002

Metals SamplelD GELGWO012M5 U22GW001L3 U22GW002L2 U22GwW002L3
DateCollected 10/31/2002 11/12/2001 5/21/2001 11/12/2001
DateExtracted 10/31/2002 11/13/2001 5/29/2001 11/13/2001
DateAnalyzed 10/31/2002 11/14/2001 5/30/2001 11/14/2001

SDGNumber 69740 51883 CNC18 51883

Parameter Units

fron (Ferrous) mg/L 8.25 J

Silica ug/L

Strontium ug/L

Aluminum ug/L i _

Arsenic ug/L R

Barium ug/L .

Cadmium ug/L

Calcium ug/L

Chromium, Total  ug/L

Copper ug/l

Iron mg/L 16 =

Iron ug/L 8930 = 9780 =

Lead ug/L

Magnesium ug/L

Manganese ug/L

Nickel ug/L

Potassium ug/L

Selenium ug/L

Silver ug/L

Sodium ug/L

Zinc ug/L

Mercury ug/L

LP_030109_2.xls / METAL_WG_Final
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Analytical Data Summary

{

01/30/2003 11:27 AM

Groundwater StationID FU22GW002 FU22GWO002 FU22GW002 FU22GW003

Metals SamplelD U22GW002M2 U22GW002M5 U22HW002M2 U22GW003L2
DateCollected 7/1/2002 10/31/2002 7/1/2002 5/21/2001
DateExtracted 7/3/2002 ~ 10/31/2002 7/3/2002 5/29/2001
DateAnalyzed 7/3/2002 10/31/2002 7/3/2002 5/30/2001

SDGNumber 63057 69740 63057 CNC18

Parameter Unlts

fron (Ferrous) mg/L 20.3 J 3.21 J 2.82 J

Silica ug/L

Strontium ug/.

Aluminum ug/L

Arsenic ug/L

Barium ug/L

Cadmium ug/L

Calcium ug/L o

Chromium, Total  ug/L o !

Copper ug/L D ’

lron mg/L 5 49 =

iron ug/L

Lead ug/L S

Magnesium ug/L. i

Manganese ug/L

Nickel ug/L

Potassium ug/L

Selenjum ug/L

Silver ug/L

Sodium ug/L

Zinc ug/L

Mercury ug/L

LP_030109_2.xIs / METAL_WG_Finali
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Analytical Data Summary

01/30/2003 11:27 AM

Groundwater StationiD FU22GW003 FU22GWO003 FU22GW003 FU22GW003

Metals SamplelD J22GW003L3 U22GWO003M5 U22HW003L2 U22HW003L2a
DateCollected 11/12/2001 10/31/2002 5/21/2001 5/21/2001
DateExtracted 11/13/2001 10/31/2002 5/29/2001 11/13/2001
DateAnalyzed 11/14/2001 10/31/2002 5/30/2001 11/14/2001

SDGNumber 51883 69740 CNC18 51883

Parameter Units

Iron (Ferrous) mg/L L 20 J

Silica ug/l

Strontium ug/l

Aluminum ug/L

Arsenic ug/L

Barium ug/l.

Cadmium ug/L

Calcium ug/L

Chromium, Total  ug/l

Caopper ug/t.

fron mg/L 48 =

fron ug/L . ..37900 = ~ 38100 |=

Lead ug/L 1 L

Magnesium ug/L ’

Manganese ug/L

Nickel ugh.

Potassium ug/l.

Selenium ug/L

Silver ug/L

Sodium ug/L

Zinc ug/L

Mercury ug/L

LP_030109_2.xls f METAL_WG_Final
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Analytical Data Summary 01/30/2003 11:27 AM

Groundwater StationID FU22GW004 FU22GW005 FU22GW006 FU22GWO006

Metals SamplelD! U22GW004L3 U22GWO05L3 U22GWO006L3 U22GWO006M5
DateCollected 11/12/2001 11/12/2001 11/12/2001 10/31/2002
DateExtracted: 11/13/2001 11/13/2001 11/13/2001 10/31/2002
DateAnalyzed 11/14/2001 11/14/2001 11/14/2001 10/31/2002

SDGNumber 51883 51883 51883 69740

Parameter Units o

iron (Ferrous) mg/L ' 13.5 J

Silica ug/L

Strontium ug/L

Aluminum ug/L

Arsenic ug/L o

Barium ug/L

Cadmium ug/L - )

Calcium ug/L

Chromium, Total  ug/L

Copper ug/L.

Iron mg/L

Iron ug/L 12200 (= 11400 |I= 19100 |=

Lead ug/L

Magnesium ug/L

Manganese ug/L

Nickel ugit S

Potassium ug/L i I

Selenium ug/t _

Silver ug/L )

Sodium ug/L

Zinc ug/L

Mercury ug/L

LP_030109_2.xls f METAL_WG_Final Page 51



Analytical Data Summary

Groundwater StationlD FU22GW007 FU22GW007
Metals SamplelD U22GWO007L3 U22GW007M2
DateCollected 11/12/2001 7/1/2002
DateExtracted!| 11/13/2001 7/3/2002
DateAnalyzed;  11/14/2001 1 7/3/2002
SDGNumber. 51883 ' 63057
Parameter Units
Iron (Ferrous) mg/L 4 3.8 J
Silica ug/L
Strontium ug/L
Aluminum ug/L
Arsenic ug/L
Barium ug/L
Cadmium ug/L
Calcium ug/L
Chromium, Total  ug/lL
Copper ug/L
Iron mg/L
Iron ug/L 9110 =
Lead ug/L
Magnesium ug/L
Manganese ug/L
Nickel ug/L
Potassium ug/L
Selenium ug/lL
Silver ug/L L
Sodium ug/L P N ~
Zinc ug/L . .
Mercury ug/L L
LP_030109_2.xis / METAL_WG_Final
. 3
} )

01/30/2003 11:27 AM

Page 52



Analytical Data Summary

{

01/30/2003 11:27 AM

Groundwater StationtD FGELGWO11 FGELGWO011 FU22GW001 FU22GW002

Metals, Filtered SamplelD GELGWO011M3 GELGWO011M3 U22GwWo01L2 U22GwW002L.2
DateCollected 11/5/2002 11/5/2002 5/21/2001 5/21/2001
DateExtracted 11/6/2002 11/13/2002 11/13/2001 11/13/2001
DateAnalyzed 11/9/2002 11/14/2002 11/14/2001 11/14/2001

SDGNumber| 69980 69980 51883B 518838

Parameter Units

Aluminum, Dissolved ug/L EEEE o

Arsenic, Dissolved ug/L 824 1= R

Barium, Dissolved ug/L 569 4 n m

Cadmium, Dissolved ug/L 0.402 9]

Calcium, Dissolved ug/L 286000 =

Chromium, Dissolved ug/L 106 U

Copper, Dissolved ug/L i3 gy T

Iron, Dissolved ug/L 27800 |= : 2990 |= 2470 |[=

Lead, Dissolved ug/L 1.24 U

Magnesium, Dissolved  ug/L 208000 |=

Manganess, Dissolved  ugit 1500 =

Mercury, Dissolved ug/L 0.039 U

Nickel, Dissolved ug/L 16.1 =

Potassium, Dissolved ug/L 50100 !=

Selenium, Dissolved ug/L 2.67 U

Silica, Dissolved ug/L 18600 |=

Silver, Dissolved ug/L 23 U

Sodium, Dissolved ug/l 2360000 |=

Strontium, Dissolved ug/L 811 =

Zinc, Dissolved ug/L 52.5 U

LP_030109_2.xIs / FLTMET_WG_Final
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Analytical Data Summary 01/30/2003 11:27 AM

Groundwater StationlID FU22GW003 FU22GWOQ03 FU22GW004 FU22GW005

Metals, Filtered SamplelD U22GW003L2 U22HW003L2a U22GW004L2 U22GW005L2
DateCollected 5/21/2001 5/21/2001 5/21/2001 5/21/2001
DateExtracted 11/13/2001 11/13/2001 11/13/2001 11/13/2001
DateAnalyzed 11/14/2001 11/14/2001 11/14/2001 11/14/2001

SDGNumber 51883B 518838 518838 51883B

Parameter Units

Aluminum, Dissolved ug/L

Arsenic, Dissolved ug/L

Barium, Dissolved ug/L

Cadmium, Dissolved ug/L

Calcium, Dissolved ug/L

Chromium, Dissolved ug/L [

Copper, Dissolved ug/L i :

Iron, Dissolved ug/L 23000 i= 24800 |= 11100 |= 184 =

Lead, Dissolved ug/L.

Magnesium, Dissolved ug/L
Manganese, Dissolved  ug/L |

Mercury, Dissolved ug/L
Nickel, Dissolved ug/L
Potassium, Dissolved ug/L.
Selenium, Dissolved ug/L
Silica, Dissolved ug/L
Silver, Dissolved ug/L
Sodium, Dissolved ug/L
Strontium, Dissolved ug/i.
Zinc, Dissolved ug/t.
LP_030109_2.xls / FLTMET_WG_Final Page 54
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Analytical vata Summary

Groundwater StationID FU22GW006 FU22GW007

Metals, Filtered SamplelD U22GW006L2 U22GW007L2
DateCollected 5/21/2001 5/21/2001
DateExtracted 11/13/2001 11/13/2001
DateAnalyzed 11/14/2001 11/14/2001

SDGNumber 51883B 51883B

Parameter Units

Aluminum, Dissolved ug/L

Arsenic, Dissolved ug/L

Barium, Dissolved ug/L

Cadmium, Dissolved ug/L

Calcium, Dissolved ug/L

Chromium, Dissclved ug/L.

Copper, Dissolved ug/L

Iron, Dissolved ug/L 17800 i= 1270 =

Lead, Dissolved ug/L 1

Magnesium, Dissolved ug/L
Manganese, Dissolved  ug/L

Mercury, Dissolved ug/L
Nickel, Dissolved ug/L
Potassium, Dissolved ug/L
Selenium, Dissolved ug/L
Silica, Dissotved ug/L
Sitver, Dissolved ug/lt
Sodium, Dissolved ug/L
Strontium, Dissolved ug/L
Zinc, Dissolved ug/L.

LP_030109_2.xis / FLTMET_WG_Final
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Analytical Data Summary

01/30/2003 11:27 AM

Groundwater General Chemistry StationlD F613GWO004 F613GW004 F613GW004
SamplelD 613GW004M2 613GW004M2 613GW004M5
DateCollected 7/1/2002 7/1/2002 10/31/2002
DateExtracted { ' ]
DateAnalyzed 7/5/2002 7/98/2002 11/1/2002
SDGNumber 63056 63056 69737

Parameter Units

Alkalinity, Total (as CaCO3) mg/L 463 =

Chloride mg/L 284 =

Fluoride mg/L

Nitrate as Nitrous Oxide mg/L

Nitrite (as N) mg/L

Nitrogen, Ammonia (as N) mg/L

Nitrogen, Nitrate (as N) mg/L 0.1 U

Ortho-phosphate mg/L

pH Su

Phosphorus mg/L

Sulfate (as SO4) mg/L 89.8 =

Sulfide mg/L

Total Dissolved Solids (Residue, filterable)  mg/L

Total Suspended Solids (TSS) mg/L

LP_030109_2.xls / GENCHEM_WG_Final
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Analytical Data Summary

E
01/30/2003 11:27 AM

Groundwater General Chemistry StationiD F613GW004 F613GW009 F613GW009
SamplelD;  613HWQ04M5 613GWO009M2 613GWO00SM2
DateCollectedi  10/31/2002 7/1/2002 7/1/2002
DateExtracted| I
DateAnalyzed 11/1/2002 7/5/2002 7/12/2002
SDGNumber 689737 63057 63057

Parameter Units

Alkalinity, Total (as CaCO3) mg/L 108 U

Chioride mg/L 3000 |=

Fluoride mg/L

Nitrate as Nitrous Oxide mg/L

Nitrite (as N} mg/L

Nitrogen, Ammonia (as N) mg/L

Nitrogen, Nitrate {as N) mg/L A U

Ortho-phosphate mg/L

pH SuU

Phosphorus mg/L

Sulfate (as SO4) mg/L 86.1 =

Suifide mg/L

Total Dissolved Solids (Residue, filterable) mg/L

Total Suspended Solids (TSS) mg/L

LP_030109_2.xls / GENCHEM_WG_Final
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Analytical Data Summary

01/30/2003 11:27 AM

Groundwater General Chemistry StationiD F6813GW009 F613GW010 F613GWO010
SamplelD 613GWO009M5 613GW010M3 613GW0O10M3
DateCollected 10/31/2002 8/5/2002 8/5/2002
DateExtracted ] [ ]
DateAnalyzed 11/1/2002 8/6/2002 8/12/2002
SDGNumber 69737 64813 64813

Parameter Units

Alkalinity, Total (as CaCO3) mg/L 158 U

Chloride mg/L 2980 =

Fluaride mg/L _

Nitrate as Nitrous Oxide mg/L

Nitrite (as N) mg/L

Nitrogen, Ammonia (as N) mg/L

Nitrogen, Nitrate {(as N) mg/L 0.1 U 0.1 U

Ortho-phosphate mg/L

pH SU

Phosphorus mg/L

Sulfate (as S0O4) mg/L 216 = 293 =

Sulfide mg/L

Total Dissolved Solids (Residue, filterable) mg/L

Total Suspended Solids (TSS) mg/L

LP_030109_2.xls / GENCHEM_WG_Final
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Analytical Data Summary 01/30/2003 11:27 AM

Groundwater General Chemistry StationlD F613GW011 F613GWO11 FGELGWO008
SamplelD 613GW011M3 613GW011M3 GELGWO008M5
DateCollected 8/5/2002 8/5/2002 10/31/2002
DateExtracted | |
DateAnalyzed 8/6/2002 8/12/2002 11/1/2002
SDGNumber 64813 64813 69737

Parameter Units

Alkalinity, Total (as CaCO3) mg/L i 386 =

Chloride mg/L © o Bg90 = ,

Fluoride mg/L . ,

Nitrate as Nitrous Oxide mg/L )

Nitrite (as N) mg/L -

Nitrogen, Ammonia (as N) mg/L T

Nitrogen, Nitrate (as N) mg/L 0.1 U 0.1 U

Ortho-phosphate mg/L -

pH su

Phosphorus mg/L.

Sulfate (as SO4) mg/L 459 = 0.4 U

Suifide mg/L

Total Dissolved Solids {Residue, fiiterable)  mg/L

Total Suspended Solids (TSS) mg/L

LP._030109_2.xis / GENCHEM_WG_Final Page 59



Analytical Data Summary

01/30/2003 11:27 AM

Groundwater General Chemistry StationID FGELGWO11 FGELGWO011 FGELGWO011
SamplelD GELGW{Q11M2 GELGWO011M2 GELGWO011M3
DateCollected 7/1/2002 7/1/2002 11/5/2002
DateExtracted i | |
DateAnalyzed 7/5/2002 7/12/2002 11/5/2002
SDGNumber 63057 63057 69978

Parameter Units

Alkalinity, Total (as CaCO3) mg/L 88.7 U

Chloride mg/L. 3610 =

Fluoride mg/L

Nitrate as Nitrous Oxide mg/L

Nitrite (as N) mg/L e L

Nitrogen, Ammonia (as N) mg/L o

Nitrogen, Nitrate (as N) mg/L

Ortho-phosphate mg/L

pH SuU 6.07 =

Phosphorus mg/L

Sulfate (as SO4) mg/L

Sulfide mg/L

Total Dissolved Solids (Residue, filterable) mg/L

Total Suspendsd Solids (TSS) mg/L

LP_030109_2.xls / GENCHEM_WG_Fina!
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Analytical vata Summary 01/30/2003 11:27 AM

e

Groundwater General Chemistry StationiD FGELGWO11 FGELGWO11 FGELGWO11
SamplelD GELGWQ11M3 GELGWO011M3 GELGWO011M3
DateCollected 11/5/2002 11/5/2002 11/5/2002
DateExtracted ] ] [
DateAnalyzed 11/6/2002 11/7/2002 11/7/2002
SDGNumber 69978 69978 69978

Parameter Units

Alkalinity, Total (as CaCO3) mg/L

Chloride mg/L

Fluoride mg/L

Nitrate as Nitrous Oxide mg/L

Nitrite (as N) mg/L

Nitrogen, Ammonia (as N) mg/L

Nitrogen, Nitrate (as N) mg/L

Ortho-phosphate mg/L 0955 |I=

pH SuU

Phosphorus mg/L -

Sulfate (as SO4) mg/L

Sulfide mg/L TR N, 0.05 UJ

Total Dissolved Solids (Residue, filterable) ~ mg/L e 6620 |=

Total Suspended Solids (TSS) mg/L

LP_030109_2.xls /f GENCHEM_WG_Final Page 61



Groundwater General Chemistry

StationiD

Analytical Data Summary

01/30/2003 11:27 AM

FGELGWO011 FGELGWO11 FGELGWO11
SamplelD GELGW011M3 GELGWO011M3 GELGWO011M3
DateCollected 11/6/2002 11/5/2002 11/5/2002
DateExtracted | 11/7/2002
DateAnalyzed 11/8/2002 11/12/2002 11/7/2002
SDGNumber 69978 59978 69978

Parameter Units

Alkalinity, Total (as CaCQO3) mg/L 135 J

Chloride mg/L 4000 =

Fluoride mg/L 0.26 =

Nitrate as Nitrous Oxide mg/L

Nitrite {as N) mg/L 0.1 U

Nitrogen, Ammonia (as N) mg/L 0.51 =

Nitrogen, Nitrate (as N) mg/L 0.1

Ortho-phosphate mg/L

pH SuU

Phosphorus mg/L

Sulfate (as SO4) mg/L 407 =

Sulfide mg/L :

Total Dissolved Solids (Residue, filterable) ~ mg/L L

Total Suspended Solids (TSS) mg/L § i ;

LP_030109_2.xls / GENCHEM_WG_Final
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Analytical Data Summary

5

01/30/2003 11:27 AM

Groundwater General Chemistry StationID FGELGWOD11 FGELGWO11 FGELGWO12
SamplelD GELGWO11M3 GELGWO011M3 GELGW012M2
DateCollected 11/5/2002 11/5/2002 7/1/2002
DateExtracted 11/8/2002 11/13/2002 I
DateAnalyzed] 11/8/2002 11/15/2002 7/5/2002
SDGNumber; 69978 i 69978 63057

Parameter Units B

Alkalinity, Total (as CaCO3] mg/L o

Chloride mg/L. } 638 =

Fluoride mg/L "~

Nitrate as Nitrous Oxide mg/L

Nitrite (as N) mg/L

Nitrogen, Ammonia (as N) mg/L

Nitrogen, Nitrate {as N) mg/L

Ortho-phosphate mg/L

pH SuU

Phosphorus mg/L 1.19 =

Sulfate (as SOQ4) mg/L

Sulfide mg/L

Total Dissolved Solids (Residue, filterable)  mg/L

Total Suspended Solids {TSS) mg/L 13.7 =

LP_030109_2.xls / GENCHEM_WG_Final
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Analytical Data Summary 01/30/2003 11:27 AM

Groundwater General Chemistry StatlonlD FGELGWO012 FGELGWD12 FU22GW001
SamplelD GELGW012M2 GELGW012M5 U22GW001L3
DateCollected 7/1/2002 10/31/2002 11/12/2001
DateExtracted| ! I
DateAnalyzed! 7/12/2002 11/1/2002 11/12/2001
SDGNumber. 863057 ; 69737 51883 H

Parameter Units

Alkalinity, Total (as CaCQO3) mg/L 29.6 U

Chloride mg/L

Fluoride mg/L

Nitrate as Nitrous Oxide mg/L

Nitrite (as N) mg/lL

Nitrogen, Ammonia (as N) mg/L

Nitrogen, Nitrate (as N) mg/L 0.1 U

Ortho-phosphate mg/L.

pH SuU 8.72 =

Phosphorus mg/L

Sulfate (as SO4) mg/L 226 =

Sulfide mg/L

Total Dissolved Solids (Residue, filterable)  mg/L

Total Suspended Solids (TSS) mg/L

LP_030109_2.xis / GENCHEM_WG_Fina! Page 64
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Analytical Data Summary 01/30/2003 11:27 AM

Groundwater General Chemistry StationID FU22GW001 FU22GW001 FU22GW002
SamplelD U22GWO001L3 U22GWQ001L3 U22Gwoo2L2
DateCollected 11/12/2001 11/12/2001 5/21/2001
DateExtracted | | 5/29/2001
DateAnalyzed 11/13/2001 11/20/2001 5/29/2001
SDGNumber 51883 51883 CNC18

Parameter Units

Alkalinity, Total (as CaCOg) mg/L o 237 J 120 =

Chloride mg/L -

Fiuoride ma/L o

Nitrate as Nitrous Oxide mg/L 005 U

Nitrite (as N) mg/L T

Nitrogen, Ammonia (as N} mg/L T

Nitrogen, Nitrate (as N) mg/L L

Ortho-phosphate mg/L ]

pH Su

Phosphorus mg/L

Sulfate (as S0O4) mg/L 685 =

Sulfide mg/L

Total Dissolved Solids (Residue, filterable) mg/L

Total Suspended Solids (TSS) mg/L

LP_030109_2.xIs / GENCHEM_WG_Final Page 65



Analytical Data Summary 01/30/2003 11:27 AM

Groundwater General Chemistry StationlD FU22GWO002 FU22GW002 FU22GW002
SamplelD U22GwW002L2 U22GW002L2DL U22GW002L3
DateCollected 5/21/2001 5/21/2001 11/12/2001
DateExtracted 5/29/2001 5/29/2001 t
DateAnalyzed 5/29/2001 5/29/2001 11/12/2001
SDGNumber CNC18 CNC18 51883

Parameter Units

Alkalinity, Total (as CaCQ3) mg/L

Chloride mg/L

Fluoride mg/L

Nitrate as Nitrous Oxide mg/L

Nitrite {as N} mg/L

Nitrogen, Ammonia (as N) mg/L

Nitrogen, Nitrate (as N) mga/L 0.1 UJ

Ortho-phosphate mg/L

pH Su 6.57 =

Phosphorus mg/L

Sulfate {(as SO4) mg/L 380 R 250 =

Sulfide mg/L

Total Dissolved Solids (Residue, filterable}  mg/L

Total Suspended Solids (TSS) mg/L

LP_030109_2.xls / GENCHEM_WG_Final ~ Page 66
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Analytical vata Summary 01/30/20035 11:27 AM

Groundwater General Chemistry StationID FU22GW002 FU22GW002 FU22GW002
SamplelD U22GW002L3 U22GWO002L3 U22GW002M2
DateCollected 11/12/2001 11/12/2001 7/1/2002
DateExtracted ! I |
DateAnalyzed 11/13/2001 11/20/2001 7/5/2002
SDGNumber 51883 51883 63057

Parameter Units

Aikaiinity, Total (as CaCQ3) mg/L 448 J

Chloride mg/L 639 =

Fluoride mg/L

Nitrate as Nitrous Oxide mg/L 0.05 U

Nitrite (as N) mg/L

Nitrogen, Ammonia (as N) mgq/L

Nitrogen, Nitrate {(as N) mg/L

Ortho-phosphate mg/L

pH SuU )

Phosphorus mg/L | i

Sulfate (as SO4) mg/L A2 =

Sulfide mg/L o

Total Dissolved Solids (Residue, filterable)  mg/L

Total Suspended Solids (TSS) mg/L

LP_030109_2.xIs / GENCHEM_WG_Final Page 67



Analytical Data Summary

01/30/2003 11:27 AM

Groundwater General Chemistry StationID FU22GW002 FU22GW002 FU22GW002
SamplelD U22Gwoo2m2 U22GW002M5 U22HW002M2
DateCollected 7/1/2002 10/31/2002 7/1/2002
DateExtracted | |
DateAnalyzed 7/12/2002 11/1/2002 7/5/2002
SDGNumber 63057 69737 63057

Parameter Units

Alkalinity, Total (as CaCQO3) mg/L 296 =

Chloride mg/L 637 =

Fluoride mg/L

Nitrate as Nitrous Oxide mg/L

Nitrite (as N) mg/L

Nitrogen, Ammonia {as N) mg/L

Nitrogen, Nitrate (as N) mg/L 0.1 U

Ortho-phosphate mg/L

pH suU

Phosphorus mg/L

Sulfate (as S0O4) mg/L 39.3 =

Suffide mg/L

Total Dissolved Solids (Residue, filterable) mg/L

Total Suspended Solids (TSS) mg/L

LP_030109_2.xIs / GENCHEM_WG_Final
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Analytical vata Summary

01/30/2003 11:27 AM

Groundwater General Chemistry StationiD FU22GW002 FU22GW003 FU22GW003
SamplelD U22HW002M2 U22GWO003L2 U22GW003L2
DateCollected; 7/1/2002 5/21/2001 5/21/2001
DateExtracted; 5/29/2001 5/29/2001
DateAnatyzedi  7/12/2002 5/29/2001 5/29/2001
SDGNumber 83057 CNC18 CNC18 ]

Parameter Units -

Alkalinity, Total (as CaCO3) mg/L 286 = 200 =

Chloride mg/L o

Fluoride mg/L

Nitrate as Nitrous Oxide mg/L

Nitrite (as N) mg/L

Nitrcgen, Ammonia (as N) mg/L

Nitrogen, Nitrate {as N) mg/L 0.1 UJ

Ortho-phosphate mg/L

pH suU

Phosphorus mg/L

Sulfate (as SO4) mg/L 910 R

Sulfide mg/L

Total Dissolved Solids {Residue, filterable)  mg/L

Total Suspended Solids (TSS) mg/L

LP_030109_2.xls / GENCHEM_WG_Final

Page 69



Analytical Data Summary 01/30/2003 11:27 AM

Groundwater General Chemistry StationID FU22GW003 FU22GWO003 FU22GWO003
SamplelD U22GWO003L2DL U22GWO003L3 U22GW003L3
DateCollected 5/21/2001 11/12/2001 11/12/2001
DateExtracted; 5/29/2001 | |
DateAnalyzed  5/29/2001 11/12/2001 11/13/2001
SDGNumber, ~ CNC18 B 51883 51883

Parameter Units

Alkalinity, Total (as CaCO3) mg/L

Chioride mg/L

Fluoride mg/L

Nitrate as Nitrous Oxide mg/L 0.115 =

Nitrite (as N) mg/L

Nitrogen, Ammonia (as N) mg/L

Nitrogen, Nitrate (as N) mg/L

Ortho-phosphate mg/l.

pH su 6.71 =

Phosphorus mg/L

Sultate (as SO4) mg/L 730 = 679 =

Sulfide mg/t

Total Dissolved Solids (Residue, filterable)  mg/L

Total Suspended Solids (TSS) mg/L

L.P_030109_2.xls / GENCHEM_WG_Final ~ Page 70
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Analytical Data Summary

01/30/2003 11:27 AM

Groundwater General Chemistry StationlID FU22GW003 FU22GW003 FU22GW003
SamplelD U22GWO003L3 U22GW003M5 U22HW003L2
DateCollected 11/12/2001 10/31/2002 5/21/2001
DateExtracted l 5/29/2001
DateAnalyzed 11/20/2001 11/1/2002 5/28/2001
SDGNumber 51883 69737 CNC18

Parameter Units

Alkalinity, Total (as CaCO3) mg/L 194 J 190 =

Chloride mg/L

Fluoride mg/L i

Nitrate as Nitrous Oxide mg/L o

Nitrite (as N) mg/L T

Nitrogen, Ammonia (as N) mg/L 3 )

Nitrogen, Nitrate (as N) mg/L { 0.1 U

Ortho-phosphate mg/L %

pH SuU

Phosphorus mg/L

Sulfate (as SO4) mg/L 386 =

Sulfide mg/L

Total Dissolved Solids (Residue, filterabie)  mg/L

Total Suspended Solids (TSS) mg/L

LP_030109_2.xls / GENCHEM_WG_Final
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Groundwater General Chemistry

Analytical Data Summary

01/30/2003 11:27 AM

StationlD FU22GWO003 FU22GW003 FU22GW003
SamplelD U22HWO003L.2 U22HW003L2a U22HWOQ03L2a
DateCollected 5/21/2001 5/21/2001 5/21/2001
DateExtracted 5/29/2001 | |
DateAnalyzed 5/29/2001 11/12/2001 11/13/2001
SDGNumber CNC18 51883 51883

Parameter Units

Alkalinity, Total (as CaCQO3) mg/l.

Chloride mg/L

Fluoride mg/L

Nitrate as Nitrous Oxide mg/L 0.145 =

Nitrite (as N) mg/L L

Nitrogen, Ammonia (as N) mg/L

Nitrogen, Nitrate (as N) mg/L 01 U

Ortho-phosphate mg/L ;

pH SuU L 6.21 =

Phosphorus mg/L

Sulfate (as SO4) mg/L 900 R 665 =

Sulfide mg/L

Total Dissolved Solids (Residue, filterable)  mg/L

Total Suspended Solids (TSS) mg/L

LP_030109_2.xls / GENCHEM_WG_Final
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Analytical Data Summary

#

{
01/30/2003 11:27 AM

Groundwater General Chemistry StationID FU22GWO003 FU22GW003 FU22GW004
SamplelD IU22HW003L2a U22HWO003L2DL U22GW004L3
DateCollected 5/21/2001 5/21/2001 11/12/2001
DateExtracted | 5/29/2001
DateAnalyzed 11/20/2001 5/29/2001 11/12/2001
SDGNumber 51883 CNC18 51883

Parameter Unlits

Alkalinity, Total {as CaCO3) mg/L 204 J

Chloride mg/L

Fluoride mg/L

Nitrate as Nitrous Oxide mg/L

Nitrite (as N) mg/L

Nitrogen, Ammonia (as N) mg/L

Nitrogen, Nitrate (as N) mg/L

Ortho-phosphate mg/L

pH SuU 6.13 =

Phosphorus mg/L

Sulfate (as SO4) mg/L 720 =

Sulfide mg/L

Total Dissolved Solids (Residue, filterable}  mg/L

Total Suspended Solids (TSS) mg/L

LP_030109_2.xls / GENCHEM_WG_Final
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Analytical Data Summary

01/30/2003 11:27 AM

Groundwater General Chemistry StationlD FU22GW004 FU22GW004 FU22GWO005
SamplelD U22GW004L3 U22GWO004L3 U22GWO005L3
DateCollected 11/12/2001 11/12/2001 11/12/2001
DateExtracted { | |
DateAnalyzed 11/13/2001 11/20/2001 11/12/2001
SDGNumber 51883 51883 51883
Parameter Units
Alkalinity, Total (as CaCO3) mg/L 12.8 J
Chioride mg/L
Fluoride mg/L
Nitrate as Nitrous Oxide mg/L 0.05 U
Nitrite {(as N) mg/L
Nitrogen, Ammonia (as N) mg/L
Nitrogen, Nitrate (as N) mg/L
Ortho-phosphate mg/L
pH SuU 4.92 =
Phosphorus mg/L.
Sulfate (as S0O4) mg/L 373 =
Sulfide mg/L.
Total Dissolved Solids (Residue, filterable) mg/L
Total Suspended Solids (TSS) mg/L i
LP_030109_2.xIs / GENCHEM_WG_Final k Page 74
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Analytical Data Summary

f
01/30/2003 11:27 AM

Groundwater General Chemistry StationlD FU22GW005 FU22GWQ05 FU22GW006
SamplelD U22GWO005L3 U22GW005L3 U22GW006L3
DateCollected 11/12/2001 11/12/2001 11/12/2001
DateExtracted i
DateAnatyzed 11/13/2001 11/20/2001 11/12/2001
SDGNumber 51883 51883 51883

Parameter Units

Alkalinity, Total {(as CaCO3) mg/L i 459 J

Chloride mg/L f )

Fluoride mg/L

Nitrate as Nitrous Oxide mg/L 0.221 =

Nitrite (as N) mg/L

Nitrogen, Ammonia (as N) mg/L |

Nitrogen, Nitrate (as N) mg/L

Crtho-phosphate mg/L

pH SuU 6.69 =

Phosphorus mg/L

Sulfate (as SO4) mg/L 75 =

Sulfide mg/L

Total Dissolved Solids (Residue, filterabie)  mg/L

Total Suspended Solids (TSS) mg/L

LP_030109_2.xls / GENCHEM_WG_Final
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Analytical Data Summary

01/30/2003 11:27 AM

Groundwater General Chemistry StationlD FU22GW006 FU22GW006 FU22GW006
SamplelD U22GWO06L3 U22GWO06L3 U22GW006M5
DateCollected 11/12/2001 11/12/2001 10/31/2002
DateExtracted !
DateAnalyzed 11/13/2001 11/20/2001 11/1/2002
SDGNumber! 51883 51883 69737
Parameter Units
Alkalinity, Total (as CaCO3)} mg/L o - 115 J
Chloride mg/L %
Fluoride mg/L
Nitrate as Nitrous Oxide mg/L 0115 =
Nitrite (as N} mg/L
Nitrogen, Ammonia (as N) mg/L
Nitrogen, Nitrate (as N) mag/L 0.1 U
Ortho-phosphate mg/L
pH - SuU
Phosphorus mg/L
Sulfate (as SO4) mg/L 299 = 283 =
Sulfide mg/L
Total Dissolved Solids (Residue, filterable)  mg/L
Total Suspended Solids (TSS) mg/lL
LP_030109_2.xls / GENCHEM_WG_Final Page 76
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Analytical vata Summary

01/30/2003 11:27 AM

Groundwater General Chemistry StationID FU22GW007 FU22GW007 FU22GW007
SampleiD U22GW007L.3 U22GWO007L3 U22GW007L3
DateCollected 11/12/2001 11/12/2001 11/12/2001
DateExtracted | | t
DateAnalyzed 11/12/2001 11/13/2001 11/20/2001
SDGNumber 51883 51883 51883

Parameter Units

Alkalinity, Total (as CaCQO3) mg/L — [ 413 J

Chloride mg/t. ‘ s

Fluoride mg/L ?

Nitrate as Nitrous Oxide mg/L. 0066 =

Nitrite (as N) mg/L

Nitrogen, Ammonia (as N) mg/L

Nitrogen, Nitrate (as N) mg/L

Ortho-phosphate mg/L

pH SuU 5.84 =

Phosphorus mg/L

Sulfate (as SO4) mg/L 86.4 =

Sulfide mg/L

Total Dissolved Solids (Residue, filterable)  mg/L

Total Suspended Solids (TSS) mg/L

LP_030109_2.xls / GENCHEM_WG_Final
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Analytical Data Summary

Groundwater General Chemistry StationID FU22GW007 FU22GW007
SamplelD U22GW0O07M2 U22GW007M2
DateCollected 7/1/2002 7/1/2002
DateExtracted | |
DateAnalyzed 7/5/2002 7/12/2002
SDGNumber 63057 63057

Parameter Units

Alkalinity, Total (as CaCO3) mg/L 483 =

Chloride mg/L 2000 =

Flucride mg/L

Nitrate as Nitrous Oxide mg/L

Nitrite (as N) mg/L

Nitrogen, Ammonia (as N) mg/L

Nitrogen, Nitrate (as N) mg/L

Ortho-phosphate mg/L

pH SuU

Phosphorus mg/L

Sulfate (as S04) mg/L

Sulfide mg/L

Total Dissolved Solids (Residue, filterable)  mg/t

Total Suspended Solids (TSS) mg/L

LP_030109_2.xis / GENCHEM_WG_Final

1 Y
i §
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Analytical vata Summary

Groundwater Cyanide StationlD FGELGWO11
SamplelD|  GELGWO011M3
DateCollected]  11/5/2002
DateExtracted|  11/8/2002
DateAnalyzed|  11/11/2002
SDGNumber| 69978
Parameter Units |
Cyanide ug/L 5 U ]

LP_030109_2.xIs / CYANIDE_WG_Final

01/30/2003 11:27 AM
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Analytical Data Summary

01/30/2003 11:27 AM

\ Page 80

Groundwater StationID| F613GWO04 FE613GW004 F613GW004 F613GWO009 ]
Dissolved Gases SamplelD 613GW004M2 613GW004M5 613HWO04MS5 613GW009M2
DateCollected 7/1/2002 10/31/2002 10/31/2002 7/1/2002
DateExtracted 7/10/2002 11/11/2002 11/11/2002 7/10/2002
DateAnalyzed 7/10/2002 11/14/2002 11/14/2002 7/10/2002
SDGNumber| CNCi24 69740 69740 CNC125
Parameter Units
Carbon Dioxide ug/! 72000 |= 150000 [R
Ethane ug/L 0.35 U 25 U 25 U 0.35 U
Ethene ug/! 0.33 U 25 U 25 U 0.33 U
Methane ug/l 36 J 174 = 158 = 53 J
LP_030109_2.xls / CH4CO2_WG_Final
| Y )
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Analytical Data Summary

é

{

01/30/2003 11:27 AM

Groundwater StationlD F613GW009 F613GWO009 F613GW010 F613GWO011
Dissolved Gases SamplelD 613GWO00gM2DL 613GWO009M5 613GW010M3 613GW011M3
DateCollected| 7/1/2002 10/31/2002 8/5/2002 8/5/2002
DateExtracted: ~ 7/11/2002 ~11/11/2002 8/19/2002 8/19/2002
DateAnalyzed| 7/11/2002 . 11/14/2002 8/19/2002 8/19/2002
SDGNumber CNC125 | 69740 CNC138 CNC138
Parameter Units B
Carbon Dioxide ug/t 220000 |= 45000 I= 140000 [R
Ethane ug/L 3.5 R 25 U 0.35 U 0.35 U
Ethene ug/! 3.3 R 25 U 0.33 U 0.33 9]
Methane ugfi 82 R 146 = 22 J 0.49 UJ

LP_030109_2.xls / CH4CO2_WG_Final
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Analytical Data Summary

01/30/2003 11:27 AM

Groundwater StationID F513GWO011 FGELGWO008 FGELGWO11 FGELGWOQ12
Dissolved Gases SamplelD 613GW011M3DL GELGWOQ08M5 GELGWO11M2 GELGWO012M2
DateCollected B/5/2002 10/31/2002 7/1/2002 7/1/2002
DateExtracted 8/19/2002 11/11/2002 7/10/2002 7/11/2002
DateAnalyzed| 8/19/2002 11/14/2002 7/10/2002 7/11/2002
SDGNumber:. ~  CNC138 | 59740 CNC125 CNCi125
Parameter Units
Carbon Dioxide ug/l 110000 = 100000 |= 89000 =
Ethane ug/L. : L 1250 9] 0.35 U 0.35 U
Ethene ug/l ! 1250 U 0.33 U 0.33 U
Methane ug/ 23900 |= 8.7 J 22 J

LP_030109_2.xls / CH4CO2_WG_Final
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Analytical Data Summary

5

{

311:27 AM

01/30/200
Groundwater StationiD FGELGWQ12 FU22GW001 FU22GWO002 FU22GW002
Dissolved Gases SamplelD GELGWOQ12M5 U22GW001L4 U22GW002L2 U22GW002L4
DateCollected 10/31/2002 11/12/2001 5/21/2001 11/12/2001
DateExtracted 11/11/2002 11/15/2001 6/1/2001 11/15/2001
DateAnalyzed 11/14/2002 11/15/2001 6/1/2001 11/15/2001
SDGNumber 69740 CNC46 CNC18 CNC46
Parameter Units
Carbon Dioxide ug/l i
Ethane ug/L . 25 U
Ethene ug/l 25 u_
Methane ug/! .65 0 L 780 i= 390 = 990 |=

LP_030108_2.xis / CH4CO2_WG_Final
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Analytical Data Summary

01/30/2003 11:27 AM

Groundwater StationIiD FU22GW002 FU22GW002 FU22GW002 FU22GWO003

Dissolved Gases SamplelD U22GW002M2 U22GWO002M5 U22HW002M2 U22GW003L2
DateCollected 7/1/2002 10/31/2002 7/1/2002 5/21/2001
DateExtracted 7/10/2002 11/11/2002 7/10/2Q002 6/1/2001
DateAnalyzed 7/10/2002 11/14/2002 7/10/2002 6/1/2001

SDGNumber CNC125 69740 CNC125 CNC18

Parameter Units

Carbon Dioxide ug/l 120000 i= 130000 [=

Ethane ug/L 0.35 U 250 U 0.35 9]

Ethene ug/l 0.33 U 250 U 0.33 U

Methane ug/ 180 J 1880 = 180 J 990 =

LP_030109_2.xls / CH4CO2_WG_Final

-
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Analyticai vata Summary

4
01/30/2005 11:27 AM

Groundwater StationiD FU22GW003 FU22GW003 FU22GW003 FU22GWO003

Dissolved Gases SamplelD U22GW003L4 U22GWO003M5 U22HW003L2 U22HW003L4a
DateCollected]  11/12/2001 10/31/2002 5/21/2001 11/12/2001
DateExtracted 11/15/2001 11/11/2002 6/1/2001 11/15/2001
DateAnalyzed 11/15/2001 11/14/2002 6/1/2001 11/15/2001

SDGNumber CNC46 69740 CNC18 CNC46

Parameter Units

Carbon Dioxide ug/l

Ethane ug/L 250 U

Ethene ug/l 250 U

Methane ug/! 440 = 1460 = 1100 = 490 =

LP_030109_2.xis / CH4CO2_WG_Final
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Analytical Data Summary

01/30/2003 11:27 AM

Groundwater StationID! FU22GW004 FU22GW005 FU22GW006 FU22GW006

Dissolved Gases SamplelD; _U22GW004L4 U22GW005L4 U22GWO06L4 U22GWO006MS
DateCollected| 11/12/2001 11/12/2001 11/12/2001 10/31/2002
DateExtracted|  11/15/2001 11/15/2001 11/15/2001 11/11/2002
DateAnalyzed 11/15/2001 11/15/2001 11/15/2001 11/14/2002

SDGNumber CNC46 CNC46 CNC46 69740

Parameter Units

Carbon Dioxide ug/!

Ethane ug/L 25 U

Ethene ug/l 25 U

Methane ug/I 61 = 130 = 97 = 399 =

LP_030109_2.xls / CH4CO2_WG_Final
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Analytical Data Summary

Groundwater StatlonID FU22GW007 FU22GWQQ7
Dissolved Gases SamplelD|  U22GW007L4 U22GW007M2
DateCollected’  11/12/2001 | — 77172002
DateExtracted,  11/15/2001 ~7/10/2002
DateAnalyzed 11/15/2001 7/10/2002
SDGNumber CNC46 CNC125
Parameter Units
Carbon Dioxide ug/l 53000 |=
Ethane ug/L 0.35 U
Ethene ug/l 0.33 U
Methane ug/| 880 = 980 =

LP_030109_2.xls / CH4CO2_WG_Final

ii
01/30/2003 11:27 AM
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MEMORANDUM CH2MHILL

Data Validation Summary - Charleston Naval
Complex - Zone F, AOC 613

TO: Louise Palmer/CH2M HILL/CLT
FROM: Amy Juchem/CH2M HILL/GNA

Herb Kelly/CH2M HILL/GNA
DATE: January 9, 2003

The purpose of this memorandum is to present the results of the data validation process for
the samples collected in Zone F, AOC 613. The samples were collected between the dates of
May 21, 2001 and December 4, 2002.

Thes

and gsib

ific samples and analytical fractions reviewed are summarized below in |

The Quality Control areas that were reviewed and the resulting findings are documented
within each subsection that follows. This data was validated for compliance with the
analytical method requirements. This process also included a review of the data to assess
the accuracy, precision, and completeness based upon procedures described in the guidance
documents such as the Environmental Protection Agency (EPA) National Functional
Guidelines for Inorganic Data Review (EPA 2002) and National Functional Guidelines for Organic
Data Review (EPA 1999). Quality assurance/quality control (QA/QC) summary forms and
data reports were reviewed.

Samples were submitted to Severn Trent Services, STL Savannah Laboratories, Inc., in
Savannah, Georgia, for the following analyses: SW-846 8260 Volatile Organic Compounds
(VOC), RSKSOP-175 Dissolved Gasses, SW-846 6010 Total and Dissolved Iron, E150.1 pH,
E300 Anions, and A2320 Alkalinity.

Samples were submitted to General Engineering Laboratories, Inc., in Charleston, South
Carolina, for the following analyses: SW-846 8260 Volatile Organic Compounds (VOC), SW-
846 8015 Dissolved Gasses, SW-846 6010 Total and Dissolved Iron, E150.1 pH, E300 Anions,
E310.1 Alkalinity, and SM3500 Ferrous Iron.

Sample results that were not within the acceptance limits were appended with a qualifying
flag, which consisted of a single- or double-letter code that indicated a possible problem
with the data. The qualifying flags originated during the data review and validation
processes. These also include the secondary, or the two-digit “sub-qualifier” flags. The
secondary qualifiers provide the reasoning behind the assignment of a qualifier flag to the
data. The secondary qualifiers are presented and defined below.

ﬁ? é‘hment 1 lists the changes in data qualifiers, due to the validation process.

ZF _ADC_613_DV_Summany_030109.00C 1



DATA QUALITY EVALUATION SUMMARY

The following primary flags were used to qualify the data:

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

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

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

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

[R] Rejected. The data is not useable.

Secondary Data Validation Qualifiers

Code Definition

25 Second Source

BL Blank

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

cC Continuing Calibration Verification
DL Dilution

FD Field Duplicate

HT Holding Time

IB In-Between (metals —B's — J's )

IC Initial Calibration

IS Internal Standard

LD Lab Duplicate

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

PD Pesticide Degradation

PS Post Spike

RE Re-extraction/Re-analysis

SD Serial Dilution

SS Spiked Surrogate

D Total vs. Dissolved

™™ Tune

ZF_AOC_613_DV_SummAaRY_030109.00¢ 2
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DATA QUALITY EVALUATION SUMMARY

Table 1 - Chemical Analytical Methods - Field and Quality Control Samples - Organic
Parameters

e

TABLE 1
‘Chemical Analytical Methods — Field and Quality Control Samples — Organic Parameters
Charisston Naval Complex, Zone F, AOC 613, Charleston, SC

51883 |FIELDQC  |U22TWOO1L2  |51883001 wa | TB 1112001 X

51883 |FU22GWO001 |U22GWO001L3  |51883002 WG N 1112/01 X

51883 |FUZ2GWO002 |U22GW002L3 51883003 WG N 11112001 X

51883  |FU22GW003 |U22GW003L3  |51883004 WG N 11112/01 X

51883  |FU22GW003 |U22HWO03L2a | 51883005 WG FD 05/21/01 X

51883  |FU22GW004 |U22GWOO4L3 | 51883006 WG 11/12/01 X

51883  |FU22GWO05 |U22GWO0SL3 | 51883007 WG N 11112/01 X

51883  |FU22GWO06 |U22GWOOEL3 | 51883008 WG N 1112101 X

51883 | FU22GWO007 |U22GWOO7L3  |51883009 WG N 1112001 X ‘

51893 |FIELDOC  |U22EWOOI2  |51883010 wa | EB 05/21/01 X r

51883 |LABQC 1200108949 1200108949 wa LB X m_+

51883  |LABQC 1200108950 1200108950 wa | BS X

61380  |FU22GW007 |U22GWOOTM1  |61380001 | wa N 060302 | X M o
61380  |FU22GWO001 |U22GWO0IM1 | 61380002 : WG N 06/03/02 X I
61380  |FU22GWOD2 |U22GWOOZM1 61380003 | WG N 06/03/02 X o

61380 | FUZ2GW003 |U22GWOO3M1 (61380004 | WG N 06/03/02 X

61380  |FU22GWO03 |U22HWO03M1 | 61380005 WG D | 06/03/02 X R
61380  |FUZ2GWO004 |U22GWOOAM1  |61380006 ' wa N 1 oen0ane X ]
61330 | FU22GWO005 |U22GWO0OSM1 (64380007 | WG N 06/03/02 X 7 o
61380 | FU22GWODS |U22GWOOSM1 61380008 | WG N 06/03/02 X T
61380 |FIELDQC  |Uz2EWQOIMI 61380008 | wa | EB 06/03/02 X T
61380 |FIELDQC  |U22TWOOIM1 61380010 | WQ 8 | 06/03/02 X o ]
61380  |LABQC 1200227831 1200227831 wa B X S
61380 | FU22GWOO7 |U22GWOOTMIMS 1200227832 | WG | MS 06/03/02 X ]
61380 | FUZ2GWO0O7 |U22GWOOTMISD 1200227833 | WG |  SD 06/03/02 X

61380 | LABQC 1200227834 1200227834 | wa | BS | X o
63056 | F613GW004 |613GW004M2 263056661  we N 07/01/02 X ST

ZF_AOC_613_DV_Summary_030109.00C




DATA QUALITY EVALUATION SUMMARY

(T.‘;Zrl;\?c:ai Analytical Methods - Field and Quality Control Samples — Organic Parameters -
Charleston Naval Complex, Zone F, AOC 613, Charleston, SC \
63056 |LABQC 1200259245 1200259245 wa LB X
63056 |LABQC 1200259246 1200259246 waQ BS X
63057 | FU22GWO002 |U22GWO02M2 63057001 waG N 07/01/02 X
63057  |FU22GWO002 |U22HWO02M2 63057002 WG FD 07/01/02 X
63057  |{FU22GW007 |U22GW007M2 63057003 WG N 07/01/02 X )
63057 |FGELGWO1 |GELGWO11M2 63057004 WG N 07/01/02 X
§3057 |FGELGWO012 |GELGWO12M2 63057005 WG N 07/01/02 X
63057 | FB13GWO009 |B613GWO009M2 63057006 WG N 07/01/02 X
63057 |FIELDQC 613EW004M2 63057007 waQ EB 07/02/02 X
63057 | FIELDGC 613TW004M2 63057008 wa | T8 07/02/02 X T
63057 |[LABQC 1200259245 1200259245 wa LB X
63057 |LABQC 1200259246 1200259246 wa BS X
63058 | FGELGWO14 | GELGWO14M2 63058001 WG | N 07/02/02 X . ey
63058 |LABQC 1200259245 1200259245 wa LB X -
63058 |LABQC  |1200259246 1200259246 wQ ' BS X
63483 | F613GPO72 | 613GPO7224 63483001 WG | N 07/10/02 X )
63483 | FIELDOC 613EPO6IM2 63483002 we | eB 07/10/02 X - :
63483 |F6136P06Y | 613GP0BO12 63483003 WG N 07/10/02 X |
163483 | F613GP069 | 613GP06924 63483004 WG N 07/10/02 X i
63483 |F613GPO70  |613GPO7024 63483005 WGM N o702 | X R 1
6;3433 F613GPO71 613GPO7124 £3483006 WG . N 07/10/02 X i wi
§é3483 F613GP073 | 613GP07324 63483007 WG | N 07/10/02 X o
I63433 F613GPO73 | 613HPO7324 63483008 we . N | | orooz | X -
63483 FIELDQC 613TPOBIM2 63483009 wa . TB 07/10/02 X
553483 F613GP072 613GPOT224MS | 1200262477 we Ms 0710/02 X }
FG13GPO72 | G13GPO7224SD | 1200262478 we | sp 07/10/02 X

LABQC '—47200263478 1200263478 waQ N LB X o
63483 LABQC 1200263479 1200263479 wa ”} . | X ) <M o
%348”3 LABQC 1200263480 1200263480 waQ * BS X :
63483 [LABQC 1200263481 1200263481 wa " BS x | -

ZF_AOC_613_DV_Summany_030109.00C



__TABLE1

““hemicat Analytical Methods — Field and Quality Control Samples — Organic Parameters
wserCharleston Naval Complex, Zone F, AOC 613, Charleston, SC

DATA QUALITY EVALUATION SUMMARY

64813 |FIELDQC  |613TWO10M3  |64813001 wa ) 06/06/02 X
64813  |F613GWO10 |613GWOIOM3  |64813002 wa N 08/05/02 X

64813  |F613GWO11 |613GWO1IM3 | 64813003 WG N 08/05/02 X

64813 |FIELDQC  |613EWO10M3 64813004 wa EB 08/05/02 X

64813  |LABQC 1200279408 1200279408 wa LB X

64813  |LABQC VBLKO1 1200279408 wa LB X

64813 | LABQC 1200279409 1200279409 wa BS X

84813 | LABQC VBLKO1LCS 1200279409 waQ BS X

64813 | LABQC 1200280582 1200280582 wa LB X

64813 | LABQC VBLKO2 1200280582 wQ LB X

84813  |LABQC 1200280583 1200280583 wa BS X

64813  |LABQC VBLK02LCS 1200280583 waQ BS X

69740 | FG13GWO10 |613GWO1OM5 | 69740001 WG N f 10/31/02 X
49740 |FU22GW001 |U22GWODIMS | 69740002 WG N 10/31/02 X

69740 | FU22GWOO4 |U22GWOOAMS | 69740003 WG N 2 10/31/02 X

69740 | FU22GWO005 |U22GWOOSM5 | 69740004 wG | N 10/31/02 X

69740 | FU22GW007 U22GWOOTMS | 68740005 WG | N 10/31/02 X

69740  |FEI3GWO11 |613GWOTIMS 69740006 WG N 10/31/02 X

69740 | FGELGWOO7 |GELGWOOTMS | 69740007 we | N 10/31/02 X

69740 | FIELDQC  |613TWO0OAMS | 69740008 wa | TB 10/31/02 X

60740 | FU22GWO002 | U22GWO02MS  ‘ 69740009 we | N 10/31/02 X X

69740 | FUZ2GWO03 |U22GWOO3MS 4§6974001o we | N 10/31/02 X X

69740 | FU20GWO06 | U22GWOOBMS ':1515740011 wG | N 10/31/02 X X

60740 | F6130W004 |613GWOOIMS w?éré}mmz we . N 10/31/02 X X

69740 7?F613G~\;(;04 613HWO0AMS 69740013 we  FD 10131702 X X

69740 F613GWO009 613GWO0IMS ;69740014 WG N 10/31/02 X X

69740 TFHG"EWI:GWOOB GELGWOOBMS 69740015 WG N 10/31/02 X X o
69740 ;#éELGw012 GELGWO12MS5 €6974oo16 WG N : 10/31/02 X X )
éé;lg-wi FIELDQC  |613EW004M5 69740017 wa | 8 10/31/02 X X

69740 f%éﬁsewmo }:‘;;;GWMOMSMS”:77172(7)0;35;78 we . ms 10/31/02 X

ZF_AOC_613_DV_SuMmary _030109.poc



TABLE 1

Chemical Analytical Methods ~ Field and Quality Gontrol Samples — Organic Parameters
Charleston Naval Complex, Zone F, AOC 613, Charleston, SC

DATA QUALITY EVALUATION SUMMARY

69740  |F613GWO10 |613GWOIOMSSD | 1200327679 WG X

69740  |LABQC 1200329380 1200329380 wa X

69740  |LABQC 1200329381 1200329381 wa X

69740 | LABQC 1200331041 1200331041 wa X

69740  |LABQC 1200331042 1200331042 wa X

69740  |LABQC 1200334379 1200334379 wa X

69740  |LABQC 1200334380 1200334380 wa X

69740  |LABQC 1200334381 1200334381 wa X

71534  |FIELDQC  |U22EWO001M3 | 71534001 wa X

7153 |FELDOC  |UzzTwooiMa | 71504002 wa Tnemz | X

71534 | FU22GWO007 |U22GWOO7M3 | 71534003 e X

71534 | FU22GWO001 |U22GWOOTM3 | 71534004 WG X

71534 |FU22GW002 |U22GWO02M3 | 71534006 e X

71534 |FU22GWO003 |U22GWOO3M3 | 71534006 WG 20402 | X

71534 | FU22GWO03 |U2ZHWOOSM3 | 71534007 WG U yonoa02 | x

71534 [FU22GWO04 |U22GWO04M3 | 71534008 WG ooz | x

71534 |FU22GWO05 |U22GWOOSM3 71534009 WG X

71534 |FU22GWO0G |U22GWO0BM3 | 71534010 WG | X N
71534 |LABQC 1200346160 1200346160 wa I

71534 |LABQC 1200346161 1200346161 wa X )

71534 |LABQC 1200346162 1200346162 wQ _i X 7

71534 |LABQC | 1200346163 1200346163 wa ! X g

71534 |FU22GW007 |U22GWOO7M3MS | 1200346164 WG om0z | x ]
71534 | FU22GWO007 |U22GWOO7M3SD | 1200346165 WG Cto0402 | X

(CNC18 Fuzzawdéé?bééewoozm $1132301 WG 0t X ; x
[ONC18  |FU22GW003 | U22GWO03L2 | §113230°2 e 05/21/01 X Lox
(ONCts | Fuzeawoo3 U2ZHWOO3L2  |S113230°3 e B x | X
'CNG18  |FU22GW001 |UZ2GWOOTL2 | S113230% e os2wol | X 3

[CNC18 | FUZ2GWO04 |UZ2GWODAL2  |S113230 wa . osion X o
CONC18 | FUZ2GWO00S UP2GWOOSLZ | S113230°6 wa ' osi2101 X L

i
{

ZF_AQC_613_DV_Summary_030109.00C



TABLE 1

" Shemical Analytical Methods - Field and Quality Controi Samples — Organic Parameters

DATA QUALITY EVALUATION SUMMARY

e Charieston Naval Complex, Zone F, AOC 613, Charleston, SC

CNC18 |FU22GWO005 |U22KWOOSL2 | 511323077 WG N 052101 | X
CNC18 |FU22GWO005 |U22XWO00SL2 | S113230°8 WG N 052101 | X

ONC18 |FU22GW006 |U22GWOOSL2 | S113230% WG N 05/21/01 X

CNC18 |FUZ2GWOO7 |U22GWOO7L2  |S113230°10 e N 05/21/01 X

CNC18 |FIELDGC  |U22EMWOIL2  |S113230°11 wo | EB 052301 | X

CNC18 |FIELDQC  |u22TMwOl2  |S113200*12 wa | T8 05/21/01 X

CNG18  |LABQC 132301318 $113230°13 wa | B X X
CNC18  |LABQC 1323014BS 11323014 wa | BS X X
CNC18  |LABQC 132302018 511323020 wa | LB X

CNC18  |LABQC 1323021BS  |5113230°21 wa | BS x|

CNC46 |FU22GWOD1 |U22GWO01LA | S117377°1 WG N 11112/01 X
CNC48 |FU22GW002 |U22GWO02L4 S117a7T7°2 e N 1112001 X
ONG46 | FU22GW003 uzzex)vbdé&  Istarre WG N 111201 X

_.CNC46 |FU22GWO03 |U22HWO03L4a | S117377°4 wG | FD 11712001 X

CNC46  |FU22GWO004 7U22GW004L4 1173775 WG | N 17201 - X
CNC48 | FUZ2GWO05 3uz:zc;‘waosu s117377° WG N 11112101 X
CNG46 | FU22GW006 ;Jéééwoosu sy wG N 11201 L x
CNC46 | FU22GW007 uz2GWo07Le  snrarre we | N 11201 | o x
CNC46 | FIELDQC uzzswoom is117arre wo | EB 1t - x
CNC4s | LABQC 1737710LB s117ar710 wa | L8 o X
CNC46 LABQC 173771 IBS E31 1737711 waQ BS ) : o o X
CNC124 | F613GW004 61SGW004M2  s2a4760A%1 e N 07/01/();”"”7 T X 1
¥CNC1 24 {LABQC 44769A2LB | é;;i}g;’;ﬂ i A\}Va N LB T 7 7V‘7MWN_--—_~M~)N(M
CNC124 |LABQC 44769A3BS - S244769A3 waQ BS 4 X
ONCIZ5 |FUZZGWO02  U2GWOOM2 | 5244760+ WG | N 07101/02” T x
CNC125 | FU22GW002 hué‘zhwoozmz 5244769°2 WG | FD o702 | X
CNC125 | FU22GW007 Huzzewoomz S2447693 | WG | N ooz | X _
CNC125 | FGELGWO11 GELGW011M2 “53244769'4 WG | N omowe2 | a X
CNC125 |FGELGWO12 'GELGWO12M2 52447695 we | N ooz ox
ionoT2s Fs13¢3v§(‘);)_s~;ié1sewoogmz isourers | we | N ooz I

ZF_ADC_613_DV_Summary_030109.D0C



DATA QUALITY EVALUATION SUMMARY

TABLE 1

Chemical Analytical Methods — Field and Quality Control Samples - Organic Parameters

Charleston Naval Complex, Zone F, AOC 613, Charleston, SC

45548588

CNC125 [F613GW009 |613GWO00IM2DL | S244769*6*DL WG LR oL 07/01/02 X
CNC125 FIELDQC 613EW004M2 §244769*7 wa EB 07/02/02 X
CNC125 (LABQC 447698LB 52447698 wa LB X
CNC125 :LABQC 4476998S 52447699 wa BS X
CNC138 |F613GWO010 |613GW0O10M3 52455481 WG N 08/05/02 X
CNC138 {F613GWO011 |613GWO11M3 52455482 WG N 08/05/02 X
CNC138 {FB13GWO011 |613GWOT1M3DL | S246548°2°DL WG LR DL 08/05/02 X
CNC138 | FIELDQC 613EW01 OM;"- 52455483 wQ EB 08/05/02 X
CNC138 {LABQC 455484LB 52455484 WQ LB X
CNC138 LABQC BS 52455485 waQ BS B X

MATRIX CODE

WG - Groundwater
WQ - Water QC Sample

SAMPLE TYPE CODE

BS - Blank Spike (LCS}

BD — Blank Spike Duplicate (LCSD)
EB - Equipment Blank

TB - Trip Blank

N - Native Sample

FD — Field Duplicate

LB - Laboratory Blank

LR -- Laboratory Replicate

MS - Matrix Spike

SD — Matrix Spike Duplicate

LR TYPE CODE

DL - Dilution
ANALYSIS CODE

VOC - Volatile Organic Compounds

ZF_AOC 613_DV_Summary_030109.00C
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DATA QUALITY EVALUATION oUMMARY

Table 2 - Chemical Analytical Methods - Field and Quality Control Samples - Inorganic Parameters

TABLE 2
Chemical Analytical Methods - Field and Quality Control Samples — inorganic Parameters
Charleston Naval Complex, Zone F, AOC 613, Charleston, SC

51883 Fuzzewom U22G‘|W001L3 51883002 o we | N L 11712001 X | » X X X

51883 Fuznéé;n}\oozr uzzewoost  'stesa03 wa N ¢ 1ot x| x | x X

51883 Fuzzewooa U22GW003L3 518830044 we N o 11/12/?5‘1“”"7' X X X X

51883  FU22GWO03 U22HW003L2a ‘51883005 WG | FD . osi01 m X X X X

‘51583 FUZ2GWO04 | U22GWO04L3 51883006 WG N—| iz X X X X

51883 'Fﬁzzewoosu’kuzzewoosm . §51easoo7” wa | N o 11/12/01% X X X X

51883 FUZ2GWO06 | UZ2GWOOGLS 151883008 wae 'j N T tmmzor X X X X

51333m _%_Uzzewommmuzzewocm.aw *518830097 B WG N 1 et X X X X i
51883 !FIELDQC U22EW001L2 51883010 - wa i Es % 05/21/01 X X X

\?155{37  [FU22GW001 |U22GWOOTLALA | 1200108337 i wa | LR 1 DL | 111201 | X o
5xaasv LABGC - "1';00105539 1200108339 ‘ ‘‘‘‘‘‘ wa | Bs X

’51883 LABQC 1200108386 112001082;;6 . wa | B8 X

t51ﬂéas FU22GWO004 |U22GWOO4L3LR | 1200108387 | WG | LR | DL | 11/12/01 X

j 51883 |FU22GW004 | U22GWOD4L3MS | 1200108388 wa | MS 11/12/01 X

j51:33:3 w-“L;uacac 1200108389 1200108389ﬂ " wa | s i X

%51883“” LABQC 1200108427 ‘1200103427 WQALB ) 'W! X

51883 H'LABQC “1200103428 o ’1200108428 T wa | es | T x

ZF_AOC_613_DV_SuMmaRY_030108.00C 9



DATA QUALITY EVALUATION SUMMARY

TABLE 2
Chemical Analytical Methods - Field and Quality Control Samples -
Charfeston Naval Complex, Zone F, AOC 613, Charleston, 8C

inorganic Parameters

11/12/01

51883 !FU22GW001 ;U22GWOOIL3MS | 1200108428 WG ; 5 |
551883 TFJé)zewom | U22GW001L3SD | 1200108430 % i 1a201 | X ;
>51aaa W":[Awébc 1200111989 1200111989 | (WQA BS | | X §
51333 ) JFIELDQC U22EWOOILZLR | 1200112012 wa | EB 111201 | X i
51333 FIELDBE)M iJ2§EW001L2MS 1200112013 wa | Ms | 11/12/01 x T
51884 FIELDQC ' U22EW001L2 51884001 ‘wa . EeB os2i01 ) X —+ .
51884 FU220WOD1 UZZGWOOTL2 51884002 wa N Cospi1 x L o Al
51884 FU22GW002 UzeGWOO2L2 51884003 Wa . N 05/21,’01”““ x ! |
51884 | FU22GWO003 |U22GWO003L2 51884004 o wa N— | 05/21/01 o X

51884 |FU22GWO03 |U22HWOOSL2a  |51884005 wa | FD 0s/21/01 | X

51884  |FU22GWO004 |U22GWO0ALZ | 51884006 wa | N 05/21/01 ! X

51884 |FU22GWO00S |U22GWO0SL2  |51884007 | WG | N 05/21/01 X

51884 |FU22GWO06 |U22GWOOSL2  |51884008 | WG | N 05/21/01 X

s;:swe; |FUZ2GWO007 | U22GWO07L2 151884009 wa | N 05/21/01 X

s LABOC 1200108427 1200108427 wo | L8 X

51884 ‘LABOC lio00t08428 1200108428 wa | Bs | X

‘aé\c;é‘sw [F613GW004 |613GW004M2  |63058001 . WG | N - o7/01/02 X

63056 | LABQC 1200255452 1200255452 | WQ | LB

63056 |F613GW004 |613GWODAM2LR |1200255453 | WG | LR | DL | 070102

ZF_AQC_613_DV_SUMMARY_{30109.00C
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DATA QUALITY EVALUATION sUMMARY

TABLE 2
Chemical Analytical Methods ~ Fiekd and Quality Control Samples — inorganic Parameters
Charleston Navaf Complex, Zone F, AOC 613, Charleston, SC

63056 F613GW004 613GW004M2MS ]1200255454 ; i
63056 LABOC 1200255455 1200255455' wa - Bs | i X 3
63056 LABQC 51200255572 1200255572 wo IR » X ’
63056 Fmsewooi Eémewoowzm ‘1200255573 “wa | R oL 07/01/02_. - X o
63056 FBTSGWOO4 ‘?613GWOO4M2MS 1200255574“ i WG Ms Comoez N X -
e LABQC %1200255575 1200255575 o < ﬁ : e e e e St ‘ . # _g
630567 | F613GW004 613GWO0IMELR 1200257005 we LR ‘oL omowz | | | 1 x
63056 F613GWOO4 ;smewoomzms 1200257007 o we Ms 07/01/02Mm T :

. ERRETIN [ e o . 4 . caaie: . R e - * [T ST T e
63058 LABOC - 1200257009 1200257009 waQ : BS X : i
g £ i .. on . A [ - .- O f;-w

63056 F613GW004 :613GW004M2$D 1200257486 WG ° SD 07/01/02 X

_:63057 FU22GW002 §U22GW002M2 63057001 WG . N ; 07/01/02

7.‘wv ;5 TP e s v e

' 63057 FU2ZGW002 U22HWOO2M2 63057002 waG FD

07/01/02 ?

. ‘,,

S *rm. - . S TV S A
FU226W007 U22GWOO7M2 63057003 | WG = N l

63057 07/01/02

i

— 1 i e v s -0 S5 bt £ i s s s e

63057 FGELGW011 GELGWO11M2 63057004 wa N || o702
- - - %
l

[ S

07/01/02 i

l63057 FGELGW012 | GELGWO12M2 63057005 © WG N

R e s a2 aaE A1 S 2 st e s s

63057 F613GW009 '613GW009M2 63057006 wWwé@ | N f 07/01/02

XIX | XX | X | x| X

XX | XX {XiX|IXiX

63057 FIELDQC | 613EW004M2 63057007 - wa | EB | 07/02/02 |
o e ,.._..w_‘. YR - S I IR i
| 63057 ILasac , 1200255452 1200255452 © WQ ; LB |

R i e 2 B R h E s
; 63057 ILABQC 1200265455 |1200255455 | WQ | BS | :

ZF_AQC_613_DV_SUMMARY_030109.00C "



DATA QUALITY EVALUATION SUMMARY

TABELE 2
Chemical Analytical Methods - Field and Quality Control Samples -
Charleston Naval Complex, Zone F, AOC 613, Charlestan, SC

inorganic Parameters

63057 [LABQC ! 1200255572 1200256672 |

057 | L'RESE " 1200258575 ma;‘;sg+s T wa | es X |

‘63057 FIELDOC wl_6ﬂ3EW004M2LH 1200260783 wWQ LR ! DL . 07/0202 ) X B

63057  FIELDQC 613EW004M2MS 1.2602.60786 wa © MS . 070202 X :

“630;57 FIELDQC B13EW004M2SD | 1200260788  WQ ,méb o202 X

’63057 LABQC 7w12002607:é‘9w' i1200260789w“ wa Bs | » X

64813 FEI3GWOT0 |613GWOTOM3  |64813002 | WG | N | . 08/05/02 X X X

164813 IFE13GWO11 | 613GWO11M3 64813003 . WG t N I 08/05/02 X X X

64813 | FIELDQC 613EWO010M3 64813004 ‘ wQ EB [ 08/05/02 X X X

64813  |LABQC 1200278031 1200278031 = WQ LB ' X

54313  IFB13GWO10 | 613GWOTOMALR 1200278032 | WG LR | DL | ososo2 X

64813 ” 613GW010M“-613GW010M3MS 1;550278033 we  MS | 08/05/02 X

64813 LABQC 1200278034 1200278034 wa BS o X

54513 LABQC ‘1200278108. 51200278108 wa | B I X

64813 . 1Fs13caw011 | 613GW011MSLR ]1200273109‘ wa LR | DL os/os02 - X

;Lw54é‘1“‘”3w " F613GWO11 | 613GWO11MMS | 1200278110 WG ; Ms 08/05/02 X

164813 |LABQC 1200278111 1200278111 | wQ | BS ! X

64813 |F613GWO010 |613GWO10M3SD |1200279859 | WG sD 08/05/02 X

164813 |F613GWO010 [613GWOTOM3LR | 1200281412 WG LR DL | 08/05/02 X
ZF_AOC_613_DV_SUMMARY_030109.00C 12 .-
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v DATA QUALITY EVALUATI%N JMMARY

TABLE 2
Chemical Analytical Methods - Field and Quality Control Samples - inorganic Parameters
Charleston Naval Complex, Zone F, AOC 613, Charleston, SC

64813 F613GW010 613G010M3MS 1200281414 WG MS 08/05/02 E

64813 F613GW010 swaewmomsso 1200281415 WG SD MOB/OSIOZ - [ ‘

64813 ‘LABOC 1200281416 §1zooze141s wa BS | 0

69737 FU22GWO002 uzzawoozms 269737001 wa N 08102 X -
69737 FU22GW003 | uzzawooams “‘2\69'7"37002- Wa . N : ) \10/31/02 X i
569737 FU22GWO008 uzzewooems §69737003 M wa N ‘ 1031102 o i X

60737 WF613GW004“ 613GW004M5 " -§69737004” T we N 10/31/02 m X

559737 -3 Fmaewoo#' 613HWDO4MS 69737005 '"“15}3176»2»&7"”“ X

69737M ‘Eé{;c;\w/vdogm 513GW00IMS 69737006 10/31/02 { X

'69737 |FGELGWO008 | GELGWOOEMS 60737007 10/31/02 1 X

i69737mw’ul;GMELGW012 GELGWO012MS 69737008 | 1031002 i X

69737 "’Tri-‘[EL’ooE _ [eroEwoooams esTaoos T ez X

69737, LAESEWW mf?zdbazmsg 150_;2}369 R .

,69737.  FU22GW002 | U22GWOORMSLR l1200327371 we LR : 10/3';/02 | X

69737 'Fuzzewooz Auzzewoonsms 1200327373 we | Ms 10/31/02 M 2 X

59737 "Fuzzc.wooz fuzzewoozmsso A1200327374 wG | SD ) oswz - - X

69737“. HILABQC o 1200327375 i 1é6535%375 Q P X

?69;;5"“““.F”a;;a;;aa;‘ | uz26WoooMs | 69740000 | 10302 X
%69746““ [69740010 \ 10/31/02 X

ZF_AOC_613_DV_SuMMaRyY_030109.00C




DATA QUALITY EVALUATION SUMMARY

TABLE 2
Chemical Analytical Methods - Field and Quality Control Samples — inorganic Parameters
Charteston Naval Complex, Zone F, AQC 613, Charleston, SC

69740 'FU22GWO006 U22GWOOBMS 69740011 WG N 108102 | | : X

69740 F613GW004 -613GW004MS ‘697‘4;6*61'2' we N 10/31/02MT o | X

69740  F613GW004 -613HWOO4M5 69740013 WG D Csomwz L1 X

;69740 ‘ F61SGW009. 13GWO0SMs 69740014 we ;N 5 . 108102 ) X

;69740 7 FGELGWOOSW‘ oELowoosms  ssracots WG N L 10/31/02 X

6740 |FGELGWo'2 |GELGWOT2MS  semic0te | wa | N | iomioz x|

69740  |FIELDQC 613EW004MS 69740017 | wa | EB 10/31/02 X

69740  LABQC 1200327703 1200327703 wa LB X

69740 'Fuz'z—e-ﬁ}boz | U22GWO02MSLR | 1200327704 WG LR | DL | 10/31/02 X

;6974OHMH‘ Fuzzgv;oiéz‘M?ﬂééuéwoozmsms §120032%'7ﬁogg . WG | MS  10m102 X

269746 ) M:LAE;CC 1200027706 1200827706 | WQ | BS a X

{CNC18 | Fu22GWo02 | U22GWO002L2 $113230*1 we | N 052101 | X X X X X

CNC18 |FU22GWO002 |U22GW002L2DL | S113230"1*'DL | WG LR | DL | 05/21/01 X

CNC18 |FU22GW003 |U22GW003L2 s1132302 | wa N 05/21/01 X X X X X

CNG18 |FU226W003 |UZ2GWOO3L2DL |S11323072DL | WG LR | DL | 08/21/01 X

|CNG18 | FU22GW003 | U22HWOO3L2 $1132303 | WG FD 052101 | X X X x | Cox -

[CNC18 |FU22GW003 | U22HWOO3L2DL |S113230''DL | WG | FD | DL ! 05/21/01 X

‘oNC18 LABQC_NM “%;a'é-ab{él_a Csiezaons wa | e : X X X

:CNCTB LABQC o 132301453 ““”‘3113230*14  wa BS Mmm X X X X X
ZF_AOC_613_DV_SummaRY_030109.00C 14

j )

g
A%



# .
» DATA QUALITY EVALUAT&gn SUMMARY

TABLE 2
Chemical Analytical Methods ~ Field and Quality Control Samples - inorganic Parameters
Charleston Naval Complex, Zone F, ACC 613, Charleston, SC

CNC18 LABQC 1 132302018 §113230*20 wQ ' LB ! i i } PoX |

CNC18  ‘LABQC 132302188 - $113230°21 wa - 88 { X .. ? Z
- PR - N - .- L. . - . ’ T o SN D A - E; ,;
CNC18  LABQC 1323023LB - §113230*23 wQ LB ! | X ; | ;
e e . PR . PO . R e e e - o : ) 1
CNC18  LABQC 132302488 S113230*24 wQ BS § E X : § {
. - - - - - VS SR

‘MATRIX CODE

WG - Groundwater

WQ - Water QC Sample

/SAMPLE TYPE CODE

{BS - Blank Spike

EB - Equipment Blank

N - Native Sample

FD - Fieild Duptlicate

LB - Laboratory Blank

LR — Laboratory Replicate
MS ~ Matrix Spike

SD - Matrix Spike Duplicate

LR TYPE CODE
DL. - Dilution
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DATA QUALITY EVALUATION SUMMARY

Organic Parameters

Quality Control Review

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

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

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

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

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

Matrix Spike/Matrix Spike Duplicate (MS/MSD) Samples — Spike recovery is used to
evaluate potential matrix interferences, as well as accuracy. Precision information is also
determined by calculating the reproducibility between the recoveries of each spiked
parameter.

Field Duplicate Samples - These samples are collected to determine precision between
a native and its duplicate. This information can only be determined when target
compounds are detected.

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

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

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

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

ZF_ACC_613_0V_Summary_030109.00C 18
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DATA QUALITY EVALUATION SUMMARY

Volatile Organic Compounds (VOC) Analyses

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

Blanks
The VOC target parameters detected in blank samples are listed in i

TABLE 3
Blank Contamination: YOCs
Charleston Naval Complex, Zone F, AOC 613, Charleston, SC

51883 |U22EW001L2 |51883010 EB iBenzene 0.3 ug/L 1.5 uglL
64813 |613EW010M3 (64813004 EB |1,1-Dichloroethylene 3.0 ug/l 15.0 pg/L
71534 11200346160 1200346160 LB  iNaphthalene B 0.3 ugfL 1.5 ug/lL
71534  [U22EW001M3 71534001 EB Toluene 0.48 ng/L 2.4 pg/L
CNC18 [U22EMWO01L2 |S113230*11 EB |Acetone 29 g/l 290 pg/t

If a target parameter determined to be a common contaminant was reported in a field
sample, and the concentration was below the level determined to be due to blank
contamination, the following actions were taken:

» If the concentration was above the reporting limit, the numeric result was unchanged,
but it was flagged "U", as undetected.

» If the concentration was below the reporting limit, the numeric result was changed to
the value of the reporting limit, and it was flagged "U", as undetected.

The results qualified due to blank contamination are listed in Z 3

Recoveries - Surrogate, MS/MSD and LCS

All Surrogate, Matrix Spike (MS), Matrix Spike Duplicate (MSD), and Laboratory Control
Sample (LCS) recoveries were within acceptable quality control limits, except as noted in

ZF_AOC 613_DV_SUMMARY_030109.00C 7



DATA QUALITY EVALUATION SUMMARY

TABLE 4

Surrogate, MS/MSD, and LCS Recoveries Qut of QC Limits: VOC

Charleston Naval Complex, Zone F, AOC 613, Charleston, SC

63056 613GW004M2 Dibromofluoromethane 72 80-120 613GW004M2 | Detects-J, non-
(surrogate) detects-UJ
Toluene-d8 (surrogate) 76* 88-110
Bromofluorohenzene 75* 86-115
(surrogate}
63057 U22GwW002M2 Dibromofluoromethane 70* 80-120 U22GW002M2 | Detects-J, non-
(surrogate) detects-UJ
Toluene-d8 (surrogate) 75* 88-110
Bromofluorobenzene 76* 86-115
{surrogate)
63057 U22HW002M2 Dibromoflucromethane 72 80-120 U22HW002M2 | Detects-J, non-
{surrogate} detects-UJ
Toluene-d8 (surrogate) 76* 88-110
Bromofluorobenzene 76* 86-115
(surrogate)
63057 : U22GW007M2 Dibromofluoromethane 75" 80-120 : U22GWO007M2 | Detects-J, non-
; (surrogate) | detects-UJ
Toluene-d8 (surrogate) 78" 88-110
Bromofluorobenzene 80* 86-115
: {surrogate)
63057 GELGWO11Mm2 Dibromofluoromethane 76" 80-120 GELGWO011M2 | Detects-J, non-
: (surrogate) : detects-UJ
Toluene-d8 (surrogate) 79* . o88-110 |
| : L
i Bromofluorobenzene 78* % 86-115
‘E (surrogate) ; ;
63057 GELGW(012M2 Dibromofluoromethane 74* 80-120 GELGW(12M2 | Detects-J, non-
! (surrogate) | detects-UJ
Toluene-d8 (surrogate) 78* 88-110 |
Bromofluorobenzene 79* 86-115 i
{surrogate} :
63057 1 613GWO00SM2 Dibromofiuoromethane Ak | 80-120 613GWO00SM2 | Detects-J, non-
i (surrogate) detects-UJ
j Toluene-d8 (surrogate) 75* i 88-110

ZF_AOC_613 DbV_Summany_030109.00C
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DATA QUALITY EVALUATION SUMMARY

TABLE ¢
Surrogate, MS/MSD, and LCS Recoveries Out of QC Limits: VOC
Charleston Naval Complex, Zone F, AOC 613, Charleston, SC

Initial and Continuing Calibration Criteria

63057 613GW0OQ9IM2 Bromofluorobenzene 79* 86-115 613GW009M2 | Detects-J, non-
(surrogate) detects-UJ
63057 613EW004M2 Dibromofluoromethane 74* 80-120 613EW004M2 No Flags
{surrogate) Applied (field
blank)
Toluene-d8 (surrogate) 77" 88-110
Bromofiuorobenzene 78* 86-115
(surrogate)
63057 613TW004M2 Dibromofluoromethane 74" 80-120 613TW004M2 No Flags
(surrogate) Applied (field
: blank)
Toluene-d8 (surrogate) 7* 88-110
Bromofluorobenzene 80" 86-115
{surrogate)
63058 GELGWO014M2 Dibromofluoromethane 70" 80-120 GELGW014M2 | Detects-J, non-
(surrogate) detects-UJ
Toluene-d8 (surrogate) 74* 88-110
Bromofluorobenzene 73" 86-115
(surrogate)
69740 U22GW001M5 Toluene-d8 {surrogate) 3 88-110 U22GW001M5 | Detects-J, non-
detects-UJ
Bromeofluorobenzene 84* 86-115
(surrogate)
* - out of control limits

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

TABLE §

Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: VOC
Charleston Naval Complex, Zone F, AQC 613, Charleston, SC

1849

MSA5973-ICAL-05/24/01,

|

Bromomethane

156.2%RSD

CNC18 - All
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DATA QUALITY EVALUATION SUMMARY

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

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

Dissolved Gasses Analyses

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

Blanks

The Dissolved Gasses target parameters detected in blank samples are listed in

TABLE 6
Blank Contamination: Dissolved Gasses
Charleston Naval Complex, Zone F, AOC 613, Charleston, SC

CNC46 |U22EW001L4 :S5117377*9 EB |Methane 1.4 Ho/l 7.0 pg/l
CNC125 |613EW004M2 8244769’7 EB Methane 0.61 ug/L A}31 g/l
CNC138 (613EWO010M3 82455483 . EB Methane 0.24 pg/L E12p.glL

! Carbon disulfide 9200 pg/L %46000 ug/l

If a target parameter determined to be a common contaminant was reported in a field
sample, and the concentration was below the level determined to be due to blank
contamination, the following actions were taken:

o If the concentration was above the reporting limit, the numeric result was unchanged,
but it was flagged "U", as undetected.

o If the concentration was below the reporting limit, the numeric result was changed to
the value of the reporting limit, and it was flagged "U", as undetected.

The results qualified due to blank contamination are listed in A

Initial and Continuing Calibration Criteria

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

ZF_AOC 613_DV_Summary_030109.00C 20



DATA QUAUTY EVALUATION SUMMARY

TABLE7
Exceptions to Initial Calibration Criteria and Continuing Calibration Criteria: Dissolved Gasses
Charleston Naval Complex, Zone F, AOC 613, Charleston, SC

VMTFID1-ICAL-06/12/02, Methane R?=0.981 CNC124 - All
1014
VMTFID1-1CAL-06/12/02, Methane R?=0.986 CNC125 - All
1131

CNC138 - Alf

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

e When the percent Relative Standard Deviation (%RSD) or correlation coefficient (R2) was
out in the initial calibration, all associated samples were qualified. Detected compounds
were flagged “]” and non-detected compounds were flagged “UJ”, as estimated.
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DATA QUALITY EVALUATICN SUMMARY

Inorganic Parameters

Quality Control Review

The following list represents the QA /QC measures that are typically reviewed during the
data quality evaluation procedure for inorganic parameters.

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

Blank samples — Sample preparation, initial calibration blanks/continuing calibration
blanks, and equipment blanks were provided for this project. Blank samples enable the
reviewer to determine if an analyte may be attributed to sampling or laboratory
procedures, rather than environmental contamination from site activities.

Lab Control Sample (LCS) — This sample is a "controlled matrix", in which target
parameters have been added prior to digestion /analysis. The recoveries serve as a
monitor of the overall performance of each step during the analysis, including sample
preparation.

Field Duplicate Samples — These samples are collected to determine precision between
a native and its duplicate. This information can only be determined when target
compounds are detected.

Pre/Post Digestion Spike (MS/MSD) — Spike recovery is used to evaluate potential
matrix interferences, as well as accuracy. Precision information is also determined by
calculating the reproducibility between the recoveries of each spiked parameter.

ICP Interference Check Sample — This sample verifies the lab’s interelement and
background correction factors.

Initial Calibration Verification — This parameter ensures that the instrument is capable
of producing acceptable quantitative data for the target analyte list to be measured.

Continuing Calibration Verification - This one-point, mid-range parameter establishes
that the initial calibration is still valid by checking the performance of the instrument on
a continual basis.

ICP Serial Dilution — The serial dilution of samples quantitated by ICP determines
whether or not significant physical or chermical interferences exist due to the sample
matrix.

ZF_AOC 613 DV_SUMMARY_030109.00C 2
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DATA QUALITY EVALUATION SUMMARY

Metals Analyses

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

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

TABLE 8
Blank Contamination: Metals
Charleston Naval Complex, Zone F, AOC 613, Charleston, SC

51883 (CCB CCB Iron 17.6 ug/L 88 ugl
51883 (1200108427 [1200108427 |MB iron 7.38 ug/L 36.9 ug/L
51883 [51883010  |U22EWO001L2 [EB Iron ) 171 ug/L 85.5 ug/L
51884 CCB ccB 7 Iron B 10.6 ug/L 53 uglL

51 884 | .1;(-)0108427 1200108427 |MB Iron - 7.38 ug/L 36.9 ug/L
51884 51884001  |U22EW001L2 |EB tron, dissolved 3410 lugl  [17.05ugl
CNC18 ‘CCBw" ccB Iron B ‘22.7 ug/L 0.1135 mg/L

If a target parameter was reported in a field sample, and the concentration was below the
level determined to be due to blank contamination (5 times the concentration in the
associated QC blank samples), it was flagged as "U", not detected. Initial and continuing
calibration blanks were also evaluated for possible contamination.

No results were qualified due to blank contamination.

General Chemistry Analyses

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

» The Ferrous Iron result for sample U22HW002M2 (63057002) was just above the highest
calibration point. Due to laboratory error, the over-range sample was thought to be a lab
QC sample and was not rerun. When the lab realized that the sample was actually a

field sample, it was too late to rerun the sample. The sample value was reported and
qualified, “J”.

ZF_AQC_613_DV_Summary_030109.00C 23



DATA QUALITY EVALUATION SUMMARY

¢ The Ferrous Iron samples in SDG 69740 were unpreserved when they were received by
the lab. They were preserved by the analyst prior to analysis. Samples were preserved
between 3-9 hours after collection. Since ferrous iron quickly oxidizes to ferric iron if not
preserved, all sample results were qualified. (detects: ], non-detects: UJ)

Holding Times

¢ All samples in SDG’s 63056 and 63057 were logged in by the laboratory past the 24 hour
holding time for Ferrous Iron. All samples were analyzed within 3 days of collection.
All samples were qualified for holding time. (detects: J, non-detects: UJ)

e All samples in SDG CNC18 were received by the lab past the 48 hour holding time for
Nitrate. All samples were analyzed within 8 days of collection. All samples were
qualified for holding time. (detects: J, non-detects: U]J)

Blanks
The General Chemistry target parameters detected in blank samples are listed in |

TABLE 9
Blank Gontamination: General Chemistry
Charleston Naval Complex, Zone F, AOC 613, Charleston, SC

63056 feaosoo 613EW004M2 Chioride 242  |mgl 1121 mgi
‘ Ferrous iron ) 00‘63g mg/L 0.315 mg/L.
\ Alkalinity 34.5 érr;é;l_ 172.5 mgiL

~26*3%057 §6305"}66‘7 613EW004M2 |EB Chloride 24.2) o vmgfl_ AA 121 mg/l
Ferrous iron 0063 mg/l. 0.315 mg/L
Alkalir:—it;l_“wr - 34-.5 mglL {;2.5 mg/L

&é13 ;‘6‘1‘1‘81“1;004 613EW010M3 EB Nitrale 0334 mrrrlrg/L 1.67 mg/L.
Sulfate 27.5 Kr;xg/L 137.5 mg/L

Chloride | 9.7  mgl [98.5mglL

; Ferrous iron 0206 mg/L 1.03 mg/L.

: ;Ikalinity s irr:g;L 223 mg/L O

69737 69740017 |613EWO04MS |EB  |Ferrous iron 0179 imgl  [0.895mgl
5740 69740017 613EW004M5 (EB Ferrous iron l0179vvwmglL 0.895 mg/l.
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DATA QUALITY EVALUATION SUMMARY

If a target parameter was reported in a field sample, and the concentration was below the
level determined to be due to blank contamination (5 times the concentration in the
associated QC blank samples), it was flagged as "U", not detected. Initial and continuing
calibration blanks were also evaluated for possible contamination.

The results qualified due to blank contamination are listed in ;

Field Duplicate Samples

AllFleId Duplicate Samples were within acceptable quality control limits, except as noted in

TABLE 10

Field Duplicate RPDs Qut of QC Limits: General Chemistry

Charleston Naval Complex, , Zone F, AOC 613, Charleston, SC

| below. No flags are applied due to Field Duplicate precision.

!

613HWO004M5

20

63057 U22GWO002M2 / Ferrous iron 20.3 mg/L. 2.82 mg/L 151.2*
U22HW002M2 |

69737 i 613GW004M5 / J Ferrous iron 0.875 mg/L 1.22mg/l. | 329"
i $
%

20

* - out of control limits

Recoveries — Matrix Spike/Matrix Spike Duplicate (MS/MSD) and Laboratory

Control Sample (LCS)
All Matrix Spike (MS), Matrix Spike Duplicate (MSD) and Laboratory Control Sample (LCS)

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

TABLE 11

MS/MSD Recoveries Out of QC Limits: General Chemistry
Charleston Naval Complex, Zone F, AOC 613, Charleston, SC

51883

i

U22Gwaoo4L2 Ms

_—E—_‘— .
69740 x U22GW002M5 MS

S N
- out of control I|m|ts

ot  m mmim . et 7t s

| Alkalinity

R U

<§ Ferrous iron

66"

B0-120

72"

80-120

| 51883 —~ All

Detects-J, non-
detects- UJ
69740 - All

Detects-J, non-
detects-UJ
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DATA QUALITY EVALUATION SUMMARY

Rejected Data

All of the rejected data listed in € were associated with re-runs and dilutions

(There can only be a single valid result per parameter per sample). No other data was

rejected such that there is not a valid result for that parameter in each sample.

Conclusion

A review of the analytical data submitted regarding the investigation of Zone F, AOC 613 at
the Charleston Naval Complex, Charleston, South Carolina by CH2M HILL has been
completed. An overall evaluation of the data indicates that the sample handling, shipment,
and analytical procedures have been adequately completed, and that the analytical results

should be considered usable as qualified.

The analytical data had minor QC concerns as indicated above, however, it did not affect
data usability for those specific results. The validation review demonstrated that the
analytical systems were generally in control and the data results can be used in the decision

making process.
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Zone F, AQC 613 - Data Validation
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Voo lswewse  ACETONE  [ONCIS  luz2awooslz [S113200°2 we | 17 f= 1 7 Ly jugt] B
voc swezso  laceTone oncwe jumtwoostz jstiazos L wa | 10 [ =] 10 | v lurl e ]
voc  5W8260 ACETONE NGt U22GWOOTL2  S1132304 | WG | 16 | = | 16 | U jugL| BL

r( )20f4 )



PR Attachment 1 - Chy’ g Qualifiers and Results {
A Zone F, AOQ 4 - Data Validation '

voc éswazso  ACETONE  CNC18_ |U22GWOOSL2 $113230'6 wa 17 - 17 u |ut | BL |
VOC  SWB260  GACETONE _J=ct§qq~1§(m_‘_fpaaKwoosu $113230°7 wa 20 = | 20 U |uwt| BL
VoG iswepe0  |ACETONE ~_|oNc1s  uzaxwoosl2 $113230'8 WG 13 = 13 U lurl BL
voc  isweeeo  laceTONE ~|eNcis  juzeawoosLe $113230"9 WG 11 = 11 U |ugl | BL
VoG 5W8260 jBENZENE _Ist883  |u2oGwoo4L3 51883006 wa | o063 | J 1 U [wr! BL
voc jSweeso IBENZENE 51883 |U22GWOOGL3 51883008 wa |.9%8 | ! U _|uet | B
ie'e ~ iswse0 agpMQMI;THANE ~ loncis  |uzeawoolz  1S113230"1 WG 10 | v 10 | U lugl| Ic_ |
voc 1sy\gv“z_ag§o  |BROMOMETHANE  ICNC18  U22GW007L2 $113230*10 WG 10 | U 10 {ulu! 1o
vOC  iswsz60  |BROMOMETHANE  |ONG18  [U22GWO003L2 $113230°2 wa 10 | v 10 P ud Jugl| 1c |
voc  isweee0  BROMOMETHANE  loNGts  |uzeHwoosL $113230°3 wa 10 | U 10 julu! 1c
voc 7 SW8260 BROMOMETHANE CNC18  [U22GW001L2 $113230%4 WG 10 | U 10 1w lul| Ic
ivoc SW8260 BROMOMETHANE CNC18 _ |U22GW004L2 $113230°5 WG 10 | v 10 | U [ugl| Ic
voc SWe260 _ |BROMOMETHANE CNC18  |U22GWO05L2 $113230'6 WG 10 | 10 Luw luwl] 1€
voc SW8260  {BROMOMETHANE CNC18  |U22KwoosL2 $113230°7 WG 10 | U 10w Jugl] 1c ]
Vvoc  iswse0  IBROMOMETHANE ~ ICNC18 |uzaxwooslz  |5113230%8 wa 10 | u 10 {u |ul] Ic
voc  swes0 {BROMOMETHANE CNC18  |U2GWOOSL2  iS113230'9 | W@ 10 | u 10 | u |ul]
Vo  iswszeoB is12DICHLOROETHYLENE 3056  [613GWO0AM2 63056008 | WG | 746 | = | 746 | J |ugl| sS
voc  Iswee08  cis-12DICHLOROETHYLENE 63057 1U22GW002M2 63057001 WG | 38 J 3.8 J |ugL| ss
VOC  |SW8260B  lcis-12-DICHLOROETHYLENE  |63057  |U22HWO02M2 63057002 WG | 36 | J | 36 | J |uL sS
vOC  15w8260B lcis-1,2-DICHLOROETHYLENE 63057 [U22GWOO7M2 63057003 WG 5 u 5 Ul | ugl | ss
voc  isws260B lcis-1,2-DICHLOROETHYLENE _ 163057  |GELGWO11M2 63057004 WG 5 u 5 Ul | ugh | s
VOC  isW826e08 cis-12-DICHLOROETHYLENE _ (63057 |GELGWO12M2 _|63057005 WG | o057 | o | os7 | J |ugl]| ss
VoG |sws260B cis-1,2-DICHLOROETHYLENE  [63057 |613GWO0O09M2 63057006 WG 5 u 5 Ul | ugL | ss
VOC  SWB260B cis-12-DICHLOROETHYLENE 169760  |U22GWOOIMS 69740002 WG 5 U 5 W | ugl | s
VOC  iswse0B  IMETHYLENECHLORIDE 163058  |GELGWO14M2 163058001, WG | 19 | 19 | J |u| ss
voc  lswsssoB  ITETRACHLOROETHYLENE(PCE)|63056 |613GW004M2 63056001 WG | o042 | J | o042 | J |ugL| sS
voc  lswaszeos TETRACHLOROETHYLENE(PCE)|63057  |U22GW002M2 63057001 e 5 u 5 ul | ugt | ss
lvoc |swazs08 TETRACHLOROETHYLENE(PCE) 63057 |U22HW002M2 63057002 wa 5 y 5 ud | ugL | ss
voc SW82608 TETRACHLOROETHYLENE(PCE)|63057 | U22GW007M2 63057003 wa 5 u 5 ud Jugl | ss |
VoG {sws2e0B  |TETRACHLOROETHYLENE(PCE)63057  |GELGWO1IM2  |63057004 WG 5 u 5 | W |utl| ss

Page 3 of 4



Attachment 1 - Changed Qualifiers and Results
Zone F, AOC 613 - Data Validation

'TETRACHLOHOETHYLENE(PCE)Z63057_ _

(JGELGWOTM2 |

ESWBZGOB R WG_‘_ﬂ U 5 uJ ug/L S§_ 3
VOC ‘S\‘NB2GOB’ \TETHACHLOROETHYLENE(PCE) 63057 ;613GW009M2 Is3057008 1 WG 5 U 5 uJ ug/L S8
VoG ":sx}vazéoe o “TETRACHLOROETHYLENE(PCE):69740 ~ |U22GWOOTMS 169740002 | WG 5 ul s Ul lugl | 88
'vo(cm SW82608  TOLUENE {71534 1U22GW001M3 71534004 WG 0.4 J mEEraE
voc | | : -.§SWa2603 Vwmgrg_r_agfiz_ DICHLOROETHENEM _|g30s6 gewewoowz 63056001 WG 0.9 J 0.9 ug | S8
\VOC . _|Swee0B  |wans12-DICHLOROETHENE (63057  |U22GWOO2M2 183057001 | WG 8 v S LU jugt ) S8
VOC : iSweze08 .. .15_‘E?!??:.’_'_?.;?l‘.?!'.'.ES?BQFT?!E.NE_ ..488087 _ [Y22Hwooam2 '63057002 WG 5 Y 5 b [ ugt | | SS
FVQC‘ S SNV}IE?QOB §trans-1,2-DICHLOROETMHENE 63057 U22GW007M2 ‘63057003 wa 5 U 5 L ug/L 88
voc ISW82808  tans-1ZDICHLOROETHENE _ '63057 _ |GELGWOTIMZ __|63057008 we | s | ul s Juluwl| s
VoC  iSwB260B  trans-1,2-DICHLOROETHENE 63057  |GELGWO12M2 63057005 WG 5 U 5 W |ugl | 8S
voc .. |SweeeoB |tans'12DICHLOROETHENE _ |63057  |613GWO0SM2 63057006 WG 5 U 5 U | ugl | S8
voc _ |swez2e08 trans-1,2-DICHLOROETHENE _ |69740  [U22GWO001M5 69740002 WG 5 u 5 Ul | ugl | ss
voC SW82608 ITRICHLOROETHYLENE (TCE) 63056 |613GWO004M2 63056001 WG 34 J 3.4 J luL | ss
voC SW8260B TRICHLOROETHYLENE (TCE) 63057  |U22GWO002M2 63057001 WG 5 U 5 UJ f ugl | sS
voC SW82608 TRICHLOROETHYLENE (TCE) 163057  |U22HWO002M2 63057002 WG 5 u 5 UJ | ugl | s
voc SW82608 TRICHLOROETHYLENE (TCE)  [63057  |U22GWO007M2 63057003 WG 5 u 5 Ul | ugl | ss
VOC  iSws260B  |TRICHLOROETHYLENE (TCE) |63057  |GELGWO11M2 63057004 WG 5 u 5 UJ {ugh | 88
voC 'SWe2608 'TRICHLOROETHYLENE (TCE) 163057 |GELGWO12M2 63057005 WG 5 u 5 UJ | ugh | S
vOC SW82608B TRICHLOROETHYLENE (TCE) ;63057 ?613GW909M2 o *63057006 o Wa 5 U 5 uJ ug/l:w“ 'S"g”’"
voc ~  Swe20B TRICHLOROETHYLENE (TCE) %??Z.‘??w,,..g.éy,??,@WOOWE’ 69740002 wa 5 J 5 Ui jugl | SS
voc  isws2608 [VINVLCHLORIDE  |63056  |513GWO04M2 |63056001 we | 102 | = | 102 | J lun| ss
voc  iswseeoB IVINYLCHLORIDE 163057 |U22GW002M2 63057001 WG 3.8 J 3.8 J JugL| ss
E.ygg___  |sws2e0B VINYLCHLORIDE 63057  |U22HWO002M2 63057002 WG 3.5 J 3.5 J lugl| ss
VOC . lswe2e0B VINVLCHLORIDE _ |63057 _ |U22GWOO7M2 63057003 wa 10 U 10 U | ugl | sS
voc .. lowesses  IVNYLCHOROE _ jesos |eELewoimz _ |630s7o0s Wa | o U | 10 | ujugl ss
voc __jsws260B  {VINYLCHLORIDE |e3os7 _|GELGWO12M2 63057005 WG 10 U 10 UJ lugl i ss
voc /SWE260B  VINVLCHLORIDE 63057  I613GWOO9M2 63057006 WG 10 u 10 UJ | ugl | S8
voc _swe2e0B _IVINYL CHLOFIDE [69740  [U22GWO0IMS5 69740002 WG 10 u 10 w | | ss ]
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S — 7
M ANALYSIS REQUEST AND CHAIN OF CUSTODY RECORD E’ %mo'c‘:::venue gﬁ?::fiﬂﬁ”fé%%m {
TRLENT Savannah, GA 31404 Fax: (912) 352-0165
NREE STL Savannah > Alternate Laboratory Name/Location e
Fax:
?EOJEC'IEFERENCE 053 PROJECT NO. adx (F:;%EE?T L%[@ MTI;T:EIX . REQUIRED ANALYSIS PAGE/ 35
'L {LAB} PROJECT MANAGER P.0. NUMBER CONTRACT NO. - '§ N i ; STETFIVDEARBID REPORT @
32 (SITE) PM CLIENT PHONE CLIENT FAX 5 =% S R g DATE DUE
Gy Gosmek W2 702280 | 700485 |3 || BI85 sQI9TY @2
JENT NAME CLIENT E-MAIL TATMS, |3 % k\"‘* 3 ‘Sg g :E} S EXPEDITED REPORT
e tems_ Chnpuferedl Branwire QB0 2 | |2 §ﬁ 3 nd Xl 13 (URCHARGE
}f;r‘,}oonsss o 0 < g . % 3 RN ’QA"-‘\'\ % S ¥, DATE DUE
t. heers. <. SEEA ' OF C T
IMPANY CONEA;/T;(;EE W%%%:jgﬁa;ﬂ(_‘ § %% % | S}- § @ES Eﬁ/ T VE Z‘E’Q‘S:ﬁ, MENSOLERS SUBMITTED
SITE SAMPLE TIHE SAMPLE IDENTIFICATION § SEIEE NUMBER OF CONTAINERS SUBMITTED REMARKS
2ot |/010 | 2U42G6MWOIL2 Y 3 [+H++FF
20l |J320 | 2H826Mw 02L2 R ATEIENNEE
2)0l | JJ10 | 292 GMWIS | 2 ¥ S|l ] 3 Mt odox,
2/ | s | 242 mw 93 L2 M 31t |13
2rof | 400 |242GMw i L2 Y 3 | A3 5
2k | W20 242G MWOS5 L2 b 5 | 4+
2o | 43S 242 UM WO5 [ 2 y 3 | 5 |
2y |10 (242 XM W05 12 W | 2 [+ T 8
2)el | jodo 2920 00 L2 Y L2 P I T T P
210) | 13SS |24 26MW07 L2 b 3 | 113
24 W (242 Emwol L2 y 3
_ |~ 242 Tmwdl | 2 @ 3

I .1 (SIGNATURE) BM' TIME RELINQUISH Y: (SIGNATURE) DATE TIME RELINQUISHED BY: (SIGNATURE) DATE TIME
s A 7% Lo 2y L
CEIVED B (SGMATUR) ’ fute 7 TIME RECEIVED BY: (SIGNATURE) ¢ DATE © TIME RECEIVED BY: (SIGNATURE) DATE TIME
mson LABORATORY BY: DATE TIME | eust
K :M/ Z A] 23D |y

/]

ORIGINHAL ~ RETURN TO LABORATORY WITH SAMPLE(S)




CH2M HILL Chain of Custody/ Laboratory Analysis Form COC Tracking #: ZF642-110701-01 page 1 of 2
Laboratory: GEL, Charleston, SC 2 & y oy &
Project Name: Site Name: s LE|IE | £ O|E|% Lab Batch/SDG:
Charleston Navy Complex Zone F, Bldg. 242 E S - 5 & £ |5
Project Number: TAT: 21 day : : é :7 ' :‘ : E Si883, 5Igtq
Project Manager: Gary Foster/ATL/CCI evel: Level 3 s |
Address: GNy: 3011 SW Williston Rd., Gainesville, FL 32605 =1813 2|~ S
: gl12 [z |2 |2 |2 |=
CHS: 2470 Mall Dr. Suite B, N. Charleston, SC 29406 el |lea | |8 |8 |8 | ~
Send Report To: see back of COC TEDD: CNC format g % g 5 3—- g E‘ é
Depth Date & Time E g % T: ::Uf ‘g "—Eu _E__
Sample 10 Sample Description Begin| End Collected Matrix : 9 et § c-?; § é :E_ alias Comments
242GW001L2 F242GW001 L =12-01/ 1430 WG X | X | X | X[ X |"X]| X| 24206Mwo1
242GW002L2 F242GW002  iz-oi/ 0835 WG R X | x [ x [ x| X | X | X | 2420mwez
242GWO003L2 F242GW003 1-12 -o}/ 0915 WG Bl x| x| x| xi{x|X]|X 242GMW03
242HW003L2 F242GW003 it-120y/g925 |WG |B | x | x [ x [ x| X1 X X| 2426w
242GW004L2 F242GW004 l~12=01/ o0 |WG 1B | x | X | x [ x 1 X | X | X | 200Mwos
242GW005L2 F242GW005 /1=12-0/1000 |WG |@| x [ x | x [ x | X | X[ X | 2620mwos
242GW006L2 F242GW006 -12-0l/ 1150 | WG X | X | X | X | X | X | X| 2420Mwos
242GW007L2 F242GW007 /i-12~01/" 600 | WG X | X1 X | X X]|X|X| 240Mwor
242EW001L2 F242EW001 -12-0)//050 (Wa |8 |x [ x| x| x| x| x 242EMWO1
242TWO01L2 F242TW001 Lot 58',,/,, J | waEFF x 242TMWO1
2
Frd o £ Job |
Us’
{ 5%
|
Sampled By 5/]/,L 6/““&[\, Date/Time //‘/2 ~¢f Relinquished by: /g@ Date/Time // 72 o, /ffj
Additional Samplers: g, *1len (f&w Q}»d

Received By Lab: %/A&M Date/Time ////7/0 [ ! 70?) Relinquished by:

Rec& )xceptlons

Date/Time

|

a3

()

v



SR

() (™ Serial Number ()2 42493 .
"y —t e
L Savannah Website: www.stlHnc.com
14 :
TRIENT = Savannah, GA 31404 Fax: {912) 3520165
‘ — Alternate Laboratory Name/Location
Sl STL Savannah
Fax:
ECT REFERENCE PROJECT NO. PROJECT LOCATION MATRIX REQUIRED ANALYSIS PAGE OF
T Zuve B Bop247 | (4% SE S - TYPE —
LAH) PROJECT MANAGER P.O. NUMBER CONTRACT NO. STANDARD REPOR@
= DELIVERY
TEE PM 342 7¥027X0 | CLENT PHONE CLIENT FAX 5 z DATE DUE
BRa>  CRAVFDRD 42 pedogage |3 7/027sz S =
TNAME  CH2M-Saue S CLIENT E:MAIL <) i; Y kD FEPORT
BFTS 2 e s {SURCHARGE) -
IT ADDRESS \ = S|g DATE DUE
¥24_  he. T N Ciiestus € 24941057 Si%|2| |2 NUMBER OF COOLERS SUBMITTED
ANY CONTRACTING THIS WORK (it applicable} wlE 5 2 R HonE T R PER SH!PMENT? ° !
§ 2(el 5 L ! l l i L
SAMPLE HEIEME
— T SAMPLE IDENTIFICATION glelzlzle NUMBER OF CONTAINERS SUBMITTED REMARKS
. T30 ‘ : S
L-0 ) 242G W02 e 3 Sample time 1430
J-oi 0835 | 2426woo2 L2 % 3
12-6/ 05 | 2426W00 3 L2 Y 3
1261|0725 | 7242 HwoposL 2 X 3
12701 100 | 242 6woodL2 Y 3
12°01| 1000 | 2426 w0054 2 X 3
120/ | 1150 | 2%26wop6L 2 X 3
j2-0l | 1500 | 2426wo0 7 L2 A 3
20 | [050 | 242 Ew ool L2 X 3
i Z‘[ J Ué
UST Sk

IQUISHED;BAY: (SIGNATURE W’ ‘ THVE . RELINQUISHED BY: [SIGNATURE) TE TIME RELINQUISHED BY: (SIGNATURE] DATE TIME
e ~16/ /%/ 25 CN% Dtrnt— %/%/ 160
IVED BY: (SIGNATURE) DATE TIME RECEIVED BY: (SIGNATURE) / DATE TIME RECEIVED BY: (SIGNATURE) DATE TIME
ST ISR RE
- R NEREEERD TLABORATORYUSEONLY
WL ol W | Gogo|w e B BRLE [
. ¥ i

AmIcINAL AETHDBM TN ) ARORATONY WITH SAMPLE(S)



]

CH2M HILL Chain of Custody/ Laboratory Analysis Form COC Tracking #: ZFU22-051002-01 page 10of2

L1380%

Laboratory: LG .
Project Name: Site Name: E Lab Batch/SDG:
Charleston Navy Complex Zone F, UST Site 22 (Bldg. 242) 5
Praject Number: 158814.PM.04 | TAT: ASAP 58
Project Manager: Tom Beisel l QA Level: level 3 .
Address: Gny: 3011 SW Williston Rd., Gainesville, FL_32605 0|2
ATL: 115 Perimeter Center Place NE, Suite 700, Atlanta, GA 30346-1278 _E &
Send Report To: see last page of COC [EPD:]  CNC format % e;’.
Sample Depth Date & Time 21 8
Sampie ID Station ID Description |Begin! End Collacted Matrix : g ALIAS Comments
U22GWO001M1 1" FU22GW001 CNC22MWOL 4-3.02_ /215 | WG|3] x F242GW001 4] :
U22GWO002M 1+ FU22GW002 | CNC22MW02 Z. / 1106 WG |3 | X F2426W002 | coppprere
U22GW003M LI~ FU22GWO003 CNC22MW03 . 2.0, /o /% (WG 3] X F242GW003 e
U22HWO003M1-<] FU22GW003 | cNC2aMwo3 -3-02/ 020 WG |3 | X Feazowoos (JUST7 )
U22GW004M1+-1” FU22GW004 | cNC22Mwod -3-02 /s2¢0 | WG |3 | X F242GW004 |
U22GWO005M 1| FU22GWO005 CNC22MW05 {-_;-oi/ 7y (WG 3| X F242GW005
U22GW006M1+.{” FU22GWO006 | cNCc22Mwos 202/ /2om | WG 8] X FR42GW006
U22GW007M1 ¢ FU22GW007 CNC22MWO7 é- k .o;i / 10 WG =X F242GW007
1U22GWO007TMIMS| FU22GW007 | cNcazmwor ¢-3-02/ 11 (WGIz | X MS
U22GW007M1SD | FU22GWO007 | coNc2amwor 3.oz/ 1720 |WG 2] X MSD
U22EW00IM1+.+" FU22EW001 -3-02/72¢S | WQ|3] X EB
U22TW00IM1« 4 FU22TWO001 (RR Supofed| WQ[Z| X 8
A
—

-] -
sampied 8y _Awvpeens J ZornaR DatefTime &3 -02 / /353 W Daxemmeé'fj-—o%?‘f <
[4
Additional Samplers: 2 E. ggg .
Received By Lab: ¢ M / // Date/Time /.ﬂ/ 5/ & Z—r / 3 &3 Relinquished by Date/Time

Received By: Date/Time Shipped Vla UPS FedEx Hand Other Tracking#._ ___

Remarks: - . Temperatu[
) —
Ry jt Exceptions: v




() () O

NN CH2 i-fILL Chain of Custody/ Laboratory Analysis Form - COC Tracking #: ZF613-061002-02 pa, .1 of 2

: Laboratory: GEL s

) [Froject Name: Site Name: I ¥ |3 Lab Batch/SDG:

’ Charleston Navy Complex Zone F, AOC 613 g 5 E 5 w

: Project Number: 158814.PM.04 | TAT: SEE COMMENTS 6202 o -8

|| Prolect Manager: Tom Beise! [ QALevel: level 3 A ~ 3

3 Address: " . o | @ g %

: * GNV: 3011 SW Williston Rd., Galnesville, FL 32605 212 18 o =

| ____ATL: 115 Perimeter Center Place NE, Sulte 700, Atlanta, GA 30346-1278 £ g § o B & 2

l Send Report To: see last page of COC [EPD:|  CONC format ‘g 2 |82 1 £

; Sample Depth Date & Time .g '8” § ﬁ g E E

d Sample ID Station 1D Description | Begin| End Collected marx | w | S 52| =13 |6 | & Comments

1 U22GWO002M2 | FU22GW002 | FeNcea-Mwo2 7-2-02/7x00 |WG |7 ]| X XX XiX std TAT
U22HW002M2 | FU22GW002 | FroNcae-mMwoz 2-2-02/, 204 |WG|7 | X X | X | X | X std TAT

© U22GW007TM2 | FU22GWO007 | FoNc22-MworD 2-2-02/ 7420 | WG | 72| X X X| X|X std TAT

4 GELGWO011M2 = FGELGWO011 FGELGWO11 R=7-02 / 080 |WG || X X| X| X| X std TAT
GELGWO012M2 | FGELGW012 FGELGW012 2=~02 J/R12 | WG |[7Z] X X| X | X]| X std TAT

{ 613GWO00AM2 | F613GWO004 | Fe1sowood 7-1-82/30 | WG |7 |-X X | X | X | X 1.GTAT7

_613GWO009M2_ | F613GW009 |  Fe1sowos 02/ s¢SO | WG |7 | X X [ X[ x| X td TAT
613GWOLOM2 | F613GWO010 | re1sgworo W) sder ,!!m,:j.we X X [ x 1 x| x std TAT
613GW011M2 F613GWO011 F613GWO011 weyl_wnor insmanedVG | | X X | X1 X | X std TAT;m

613GWOLIM2MS | F613GWO0l! F613GW011 at WG [« | X stdTAT 4

613GWOI1IM2SD | F613GWO0L1 F613GWO11 " WG X sdTAT  »

{ GELGW014M2 | FGELGWO014 | roELGWOLs 7.]&_;%@5 WG |3 X std TAT o paR.
613EW004M2 | F613EW004 7-2=02/7215 | WQ |Z | X X | X | X ]| X SdTAT  EB
613TW004M2. | F613TW004 LB Supp/red | WQ (3 | X std TAT T8

L4 4
sampied By D2t O COn/oR Date/Time P/ _.‘ 2.2-02 Relinquished by: Date/Time
Additional Samplers: .
Recelved By Lab: M\/‘“\C&TOAQJD\ Dale/fime  F / 2./ 5L & 14 3O  Relinquished by: - Date/Tima
Recaived By. </ < Date/Time Shipped Via: UPS FedEx (Hangl Other Tracking#:

Aemarks:

Temperature: 3 ' C

Receipt Exceptions:




ge: i of ~,i

General Engineering Laboratories, Inc.
2040 Savage Road

oject #: . .
L Quote #: GEL Chain of Custody and Analytical Request Charleston, SC 29407
3C Number {V: . . Phone: (843) 556-8171
MS Number: Fax; (843) 766-1178

oject Name / Site Name: C I-\ 7 M CV\a.l lﬂS‘N{\Nﬁ

Sample Analysis Requested % (Fill in the number of containers for each test)

‘ienl Name: (:} 2(_/

Phone #@Qg -7 {Qq ’72‘

(ompuny
,;‘D Y3 - ?s.g,k;"

Jdress: 2 04 ) Sa\/a,q@ Pd. C‘\&rtﬂﬁ‘h}/\ SC2940 7

|

£ A
EIR
sllected by: CH—)/H Send Results To: ‘A/Y\ \)JM‘ + e % :_J Remarks
Field Sample 1D 2::‘5’:3:1‘::;":;:":’53:, Date Cullected (:tin:;zea Sungle DepilQC Codey Feld | Sample E (ls RMSH{
{Yes or No) (dd-muryy) "{'::l’;:x’ {beginning - ending)| | Filiered ¥ | Mutrix E I
((13aW00YHLT  NO (070002 | (130 — |—— |~ WE A X I TAT
) 226W0¢H2] N0 _igoez 13oe] ——[ ]~ ING[3[Y Sl 7TAT
)22 RwWPezHE Mo L0702 ] 13es] __—L—|— IME B
)22.6WO0T H MO (070102 1420 ——— = |1— W& A X
ELLGWOIIM 2 MO 1670002 030 — |—1— NGB Y
CLOWRILHZ | NQ (07010241240 — |— = Wel3 1Y
pI3GWOAHZ|  NOD [#IDI02Y50| — |— |— w%js N /
113 EWOOH ML NO | 670002 j245| — |—|—WH 3| Y IR

TAT Requested: Normal:

Rush: {Subject (o Surcharge)

Fax Results:

K{j (Comlm

Deliverable: Cof A / QC Summary / Levell / L:vclz@ Level 4

omments: (attach compound and/or element list requested)

MEE~(W= 4 1N\(lyde Mcthane, E¥hanc,
~ o Fa wesulds padual fi

L%/umpu

Edhens b Digxide

Chain of Custody Signatures

Sample Delivery Details / Laboratory Receipt

Relinguished By (ngned) Date Time Received by (signed) Date Tiine
s Delivered Directly to Lab: Shipped:
A 60302 174 J ~d_Vthy 4
! ” J - 0& : Method of Shipment; Airbill #:
‘. - \
Analytical Lub: Location:
3. Lab Recipient:, Date; Time:

) Chain of Custody Number = Ciienl Determined

For Lab Receiving Use Only

} QC Codes: N = Normal Sample, TB = Trip Blank, FD = Fietd Duplicate, EB = Equipment Blark, MS = Matrix Spike Sample, MSD = Mairix Spike Duplicate Sammple, G = Grab, C = Compotitc
) Field Fittered: For, Imq‘:d matrices, indicate with u - Y - for yes the tampte was field filtered or - N« for sample was not field filtered.

;2#4%‘7

A
= Solid Waste
. 6010B/74704 - 1}

) Mapix§odes: If nking Water, GW = Gmundwnlcr SW = Surface Water, WW = Waste Water, SO = Soil, SD = Sediment, SL -‘
) Sample Analysis Analytical methed requested (i.e. 8260B, 6010B/7470A) and number of conlainers provided for each (n e §&

IXIYTTTT T s MMM LMY

‘ )al Intact?
er Temp:
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- Cth{,__fL Chain of Custody/ Laboratory Analysis Form (3 COC Tracking #: ZF613-061002-01 Pag bi3
sboratory: GEL .
roject Name: Site Name: B Lab Batch/SDG:
Charleston Navy Complex Zone F, ACC 8 5 '
_ Project Number: 158814.PM.04 J TAT: mwm@}j# ‘;’_g l03q%5 /
; Project Manager: Tom Beisel J QA Lovel: level 3 -
) Address: GNv: 3011 SW Williston Rd., Gainesville, FL_32605 el 8
ATL: 115 Perimeter Center Place NE, Suite 700, Atianta, GA 30346-1278 .g o
___Send Report To: see last page of COC ~ [EDD:]  CNC format 2 3,
& (/83X Sample Depth Date & Time ,g g
Sample ID Station 1D Description |gegin| End Collected Matrix | a2 | 5 Comments
F613GP069 /27| F613GP069 & 12| 2liofoz setdel WG| 2] X
F613GP069 24 ¢ F613GP069 20 | 24 | #/iofo2 12:07 WG |3 | X
F613GP069__ | F613GP069 S WG X
F613GP070 24~/ F613GP070 2024 | #/wfer 110 | WG 3 | X
F613GP070 | F613GP070 C WG X
F613GP070___ | F613GP070 WG X
F613HPO70___ | F613GP070 WG X
F613GP07124 v F613GP071 20|24 |7z /5:38 WG X
F613GP071___ | F613GP071 ' WG X
F613GP071__ | F613GP071 we| x
F613GP072 247 F613GP072 120 |24 [ #)ofoz rsco0 | WG|3] X
613GP0722f MS|  F613GPOT2 20 |24 |#efoz. _15:00 | WG |3 | X MS
'613GP072_24SD| F613GP072 20 24 #lofar 15700 WG|z | X MSD
F613GP072__ | F613GP072 o WG X
F613GP072___ | F613GP072 ) WG X
F613GP073 24+ F613GP073 20| 24 | #/pjrr. /3:38 | WG |3 ]| X
F613GP073___ | F613GPO73 o WG X
F613HP073.24 <] F613GP073 20 (24 [#lofor 13:30 | WG [3 | x VP
F613GP073___ | F613GP073 WG X
F613EP069_, | FG6J3EP069 7/0fez 1730 | WQ X EB
’

W
‘ N .

ditional Samplers:

ceived By Lab:

Wo/{’

Date/Time 7—{@_—2#4&@ Relinquished by:

Date/Time 7 ”:L:]Alg_(

Date/Time ;v[[ ‘O_L_I ?'g

teived By:

Date/Time

marks:

Relinquished by:

Shipped Via: UPS FedEx Hand Other Tracking#:

Temperature:

Receipt Exceptions:

L e e -



CH2M HILL Chain of Custody/ Laboratory Analysis Form

COC Tracking #: ZF613-061002-01 page 2 of 3

boratory: GEL .
pject Name: Site Name: 2 Lab Batch/SDG:
Charleston Navy Complex Zone F, AOC 613 5
Project Number: 158814.PM.04 | TAT: _ STANDARD 52
Project Manager: Tom Beisel | QAlLevel: level 3 -
Address: v 3011 SW Wiliston Rd., Gainesville, FL 32605 ® g
ATL: 115 Perimeter Center Piace NE, Suite 700, Atlanta, GA 30345-1273 E ;
" o
8end Report To: see last page of COC | E0D: CNC format '§ LA
6389 33:/ Sample Depth Date & Time < 3
Sample ID Station ID Description |Begin| End Collected Matrix | = g Comments
* 613TPO69M2 F613TP069 Loab Tdous waQ X T8
|
|
/] —— B p) il
ﬁ L N T~ i J Vi 1
ampled By / 447%2 Date/Time : Relinquished by: Z/ M DaterTime 7~ -f/véz /7 33
~J 7 ~

dditionai Samplers:

eceived By Lab: WM

Date/Tima

Date/Time ;'/['OL ,?'35-

Relinquished by:

Shipped Via: UPS FedEx Hand Other Tracking#:

ecelved By: Date/Time
emarks: N “ Temperature: .-
Recel ﬁeptlons AR ) "‘ ’
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CH2M HILL Chain of Custody/ Laboratory Analysis Form

COC Tracking #: ZF613-080102-01 pagc 1of2

[Laboratory: GEL ) . g § -
Project Name: Site Name: g |2 z T Lab Batch/SDG:
Charleston Navy Complex Zone F, AOC 613 = E £ &
Project Number: TAT: ¥5(%c 2 B 48f57
roject Number: 158814.PM.04 | TAT: standad 58|58 - : b 6
Project Manager: Tom Beisel I QA Level: level 3 . : &
Address: GNy: 3011 SW Williston Rd., Gainesville, FL. 32605 o |2 |8 € \g g
(]
_ ATL: 115 Perimeter Center Place NE, Suite 700, Atlanta, GA 30346-1278 g § § 5 E ‘-g-
Send Report To: see last page of COC [EPB:|  CNC format g 5_ 5 = < %
Sample Depth Date & Time slaela —E; z 2 g g,

Sample ID Station ID Description |Begin| End Collected vatrx | | S | S (53|88 |8 Comments
613GW010M3 “| F613GWO10 | rs13awolo §-5-02, / ozl WG (2 | X CPX X | X[ X | X o
613GWO1IM3 7 F6I13GWOI! |  Feisowol g-<cp2/xy0 | WG |8 | x A1 x| x| x| x]|x g Zf%é ;)4
613EW010M3 | F613EW010 g-s-02 /s |walg | X A x| x| x| x]|x N 7
613TWO010M3 F613TWO010 (AB SwpPfed |WQ 3 | X 8 i

< 174
Loy,
- Pornu Sradd
wins_cordred | B¢
Tk bt ]
/P
M\ sompleg | ~4 » <
< [7C
4 s
Sampled By £ AV DRES O famer? Dale/Time & - S-O2 / Relinquished by: DatefTime
r g 7
{Additionm Samplers: -
Recalved By Lab’ e ]ZD_E,\_,’,,__——- Date/Time (YR / 0] S-/O'Z _ [ {(pDD  Relinquished by "D e —_ Date/Time ‘é'&,’»o?, | Lo
/7

Receipt Exceptions:
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CH2M HILL Chain of Custody/ Laboratory Analysis Form COC Tracking #: ZF613-102202-01 page 1 0f 2
aboratory: GEL i 3
roject Name: Site Namo: § (3 2 Lab Batch/SDG:
Charieston Navy Gomplex Zone F, AOC 613 E (313 w o
Project Number: 158814.PM.04 | TAT: standad 5258 & 4 Y- 63 F4o % /jem/.
Project Manager: Tom Beisel l QA Level: level 3 | 3
Address: Gnv- 3011 SW Williston Rd., Gainesville, FL_32805 2 g a elg NE:
ATL: 115 Perimeter Center Place NE, Suita 700, Afianta, GA 303461278 £le § < | < o] e
- ; ] ala [
Send Report To: see last page of COC [EDD:}  CNC format *g 5, 7 Cly £
&7 F 70/ Sample Depth Date & Time 13 é W f g E g E
Sample ID Station ID Description | Begin| End Collected Matrix : g > 1 E g SlalE| & Comments
U22GWO00IMS5 FU22GWO001 CNC22-MW01 10-31-02 /1112 WG| 3] X
U22GW002MS5 FU22GW002 CNC22-MW02 10-31-02 7 1205 WG| 7] X X X | X | X
U22GW003IMS FU22GW003 CNC22-MW03 10-31-02 7 1305 WG| 71 X X X X1 x
U22GW004M5 FU22GW004 CNC22-MW04 10-31-02 / 1225 WGl 3] X
T U22GW005MS | FU22GWO005 | cncazMwos 10-31-02 /1425 WG| 3| x
U22GW006M5 | FU22GWO006 CNC22-MW06 10-31-02 / 1426 WG| 7] X X X | X | X
U22GW007TMS FU22GW007 CNC22-MWO7 10-31-02 /1350 WG| 3| X
613GWO004MS | F613GW004 613GW004 10-31-02 / 1518 WG| %[ x X x| x| x
613HW004M5 F613GW004 613GW004 10-31-02 7 1518 WG| 7] X X XXX
613GW009MS5 F613GW009 613GW009 10-31-02 /0910 WG| 7] X X X | X X
613GWO0O10MS5 F613GW010 613GW010 10-31-02 / 1545 WG| 3] X
613GWO010M5MS | F613GW010 613GWO10 10-31-02 / 1645 WGI 3} X MS
613GWOI0MSSD | F613GWO010 613GW010 10-31-02 / 1545 WG| 3| X MSD
613GWO011MS5 F613GWO011 §13GWo11 10-31-02 / 1140 WG| 31 X
" GELGWO007MS | FGELGW007 | GELGW0O7 10-31-02 /1025 WG | 3] x
GELGWO008MS5 FGELGW008 GELGW008 10-31-02 1 1015 WG| 7] X X X | X | X
_GELGWO012M5 | FGELGWO012 GELGWO012 10-31-02 / 1457 WG| 7] X X X | X | X
613EW004MS5 F613EW004 10-31-02 / 1600 wWa |7 X X XX | X EB
613TWO04MS5 F613TW004 lab provided wQil3]l X B
| /
S_lmpbd By: Daryl Gates Date/Time 10-31-02 / as noted Relinquished py: D, G : 10-31-02 / 1830
ﬂhloml Samplers ndrsw Oconnor . . 7
Received By Lab: petetime [ /}/3 | S~ Reliwz by: Date/Time
Receved By,  } Date/Time B Shipped Via: UPS FedEx Hand Other Trackin{ 1)
Ramarie: i R Temperature: eC
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CHzm HILL Chain of Custody/ Laboratory Analysis Form COC Tracking # ZFU22-112002-01 page 10f2
Laboratory: GEL Site Name: .
Project Name: Zone F, UST Site 22 (bidg. 242) s Lab Batch/SDG:
Charleston Navy Complex SCDHEC No. 10645 35
Project Number: 158814.PM.04 J TAT: 7 day results ol 7" 631{}\/__ -
Project Manager: Tom Beisel J QA Level: level 3 .
Address: oy 3011 SW Williston Rd., Gainesville, FL 32605 P g
ATL: 115 Perimeter Center Place NE, Suite 700, Atlanta, GA 30346-1278 E §
Send Report To: see last page of COC | EDD: CNC format ‘g n
| °18
;. / 6’ 5 “ | Samhpt.e Da‘pth Date & Time - 8
Sampie ID Station ID Description |Begin| End Collected Matrix | = | > ALIAS Comments
U22GWO00IM3 Y. FU22GW001 CNCL2ZMWU ‘ \ 120804/ (616 WG 3 X F242GW001
U22GW002M3Y ~ FU22GW002 UNCZZMWOL \ j2-03-c2/ 1836 |WG 3| X | . |F2426w002
U22GW003M3V" FU22GW003 CNC22ZMWO3 12-4-02 / OT 2K WG (3 | X l |F242Gwo003
| U22ZHWO003M3 \/A U22Gw003 CNC22MWO03 | a-4-02/ o732 WG 3 | X N ' F242GW003
) 7‘U22GW004M3¢V FU22GWO004 | conezamwos | | | yz-03-02/ jb4s (WG |3 | X | I F242GW004
U22GW005M3 ¥ FU22GW005 | concaamwos 2l [/ o2 WG| | X | B F242GW005
U220W006M3J FU22GW006 | cnecaamwos ,,_/.;,7 odss- |WG 3 | X N | F242GW006
U22GW007M3 FU22GW007 | CNC22MW07 rey /o830 WG | X F242GW007
U22GW00TM3MS 4 FU2GWO07 | oveamwor | s ) epte |WG|Z| X | N
U22GWO007M3SD | FU22GW007 | CNC22MWO7 L ﬂ 2/Y ] o230 WG |2 XJ ‘ MSD
U22EW001M3var BU22EW001 U efefer orys (WA 3 | X R EB
U22TWO00IM3 *~ FU22TWO001 - _— waQ X <ns | S-#/J £r> 8
|
- | 1 N FAx K.
A AR |
| [ | Mo a235
J D/ "—'ﬁf_/_f&_
ﬁ
— ]
| | 3 ( 1
sampled By ('tiA 17t PTAS 123 patermime (2] /o2 Relinquished by: Date/Time
Additional Samplers: ‘W%~ "’l‘f .
Received By Lab: % y\/\)ﬂ 5&/\&1 Date/Time 2/ g | Q4S Relinquishad by: Date/Time

Received By, e —-.

—Dafe/Time

Remarks‘( Resuits faxed to Brian Crawford 843-740-2789
—— —————

Shipped Via; UPS FedEx Hand Other Tracking#:

Temperature:

Receipt Exceptions:

C

B e s e



Appendix F




CH2MHILL Confidential 01/30/2003

COMPARISON OF TOTAL COST OF REMEDIAL SOLUTIONS|

Site: Charleston Naval Complex
Location: AOC 613

Phase: Corrective Measures Study
Base Year: 2003

Date: 01/10/03

Alternative Number 1

Alternative Number 2

Monitoring/

Natural Attenuation In-Situ Blo Sparging |
Total Project Duration (Years) 5 2
Capital Cost $12,300 $127,000
Annual O&M Cost $5,900 $5,900
Total Present Worth of Solution $39,000 $138,000

Disclaimer: The information in this cost estimate is based on the best available information regarding the anticipated
scope of the remedial allernatives. Changes in the cost elements are likely to occur as a resuit of new information
land data collected during the engineering design of the remedial alternative. This is an order-of-magnitude cost
estimate that is expected to be within -30 to +50 percent of the actual project costs.

Page 1 of 1
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Alternative 1: Monitoring/Natural Attenuation

COST ESTIMATE SUMMARY

Site: Charleston Naval Complex Description:
Location: AOC 613 Monitoring/natural attenuation of the surficial aquifer.
Phase: Corrective Measures Study
Base Year: 2002
Date: 01/02/03
[CAPITAL COSTS
UNIT
DESCRIPTION QTY UNIT COST TOTAL
Monitoring/Natural Attenuation Work Plan
Groundwater Contingency Plan
Labor - Project Manager 12 HR $125
Labor - Engineer/Hydrogeclogist 40 HR $90
Labor - Editor 16 HR $65
Labor - CAD Technician 16 HR $65
Initial Groundwater Sample Collection 1 EA $2,547
SUBTOTAL
Project Management 5% of $9,727
Technical Support 5% of $9,727
SUBTOTAL
Contingency 15% of $10,700 $1,605
TOTAL CAPITAL COST | $1 2;300I
JOPERATIONS AND MAINTENANCE COST
UNIT
DESCRIPTION QTY UNIT COST TOTAL]
yrs1-5 Annual Groundwater Sample Collection 1 EA $2,547 $2,547
Annual Report
Labor - Project Manager 6 HR $125 $750
Labor - Engineer/Hydrogeclogist 16 HR $90 $1,440
Labor - Editor 8 HR $65 $390
Labor - CAD Technician 12 HR $65 $780
SUBTOTAL $3,360
yrs1-5 TOTAL ANNUAL O&M COST | 55;900
PRESENT VALUE ANALYSIS Discount Rate = 32%
TOTAL
TOTAL COSTPER PRESENT
End Year COST TYPE COST YEAR WORTH
1 FIRST YEAR CAPITAL COST $12,300 $12,300 $12,3001
1-5 ANNUAL O&M COST (Year 1-5) $29,500 $5,900 $26,867

TOTAL PRESENT WORTH OF ALTERNATIVE

$39,167]

$39,000 |

SOURCE INFORMATION

1. United States Environmental Protection Agency. July 2000. A Guide to Preparing and Documenting Cost Estimates
During the Feasibility Study. EPA 540-R-00-002. (USEPA, 2000).

Page 1 of 1
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Page 10f 1

Aternative 2:  In Situ Bio Sparging

COST ESTIMATE SUMMARY

Site: Charleston Navat Complex Description: Air sparging pilot test and monitoring
Locatlon: AOC 613 Assume remediation to MCSs after pilot test
Phase: Corrective Measures Study
Base Year: 2003
Date: 01/10/03
CAPITAL COSTS UNIT
DESCRIPTION (*104 UNIT COST TOTAL
Bio Sparge Pilot Test 1 EA $112,200 $112,200
SUBTOTAL $112,200
Baseline Groundwater Sample Collection 1 EA $2,547 $2,547
Groundwater Sample during pilot test 2 EA $2,547 $5.094
SUBTOTAL $7.641
Bio Sparge Summary Report
Labor - Project Manager 12 HR $125 $1,500
Labor - EngineerHydrogeologist 32 HR $90 $2,880
Labor - Editor 12 HR $65 $780
Labor - CAD Technician 24 HR $65 $1,560
SUBTOTAL $6,720
TOTAL CAPITAL COST $127,000
OPERATIONS AND MAINTENANCE COST - Monitoring
UNIT
DESCRIPTION Qry UNIT COST TOTAL
yrs1-2 annual Groundwater Sample Collection 1 EA $2,547 $2,547
Annual Report
Labor - Project Manager 6 HR $125 $750
Labor - Engineer/Hydrogeologist 16 HR $80 $1,440
{.ahor - Editor 6 HR $65 $390
Labor - CAD Technician 12 HR $65 $780
SUBTOTAL - Annual Report $3,360
yrs1-2 TOTAL ANNUAL O&M COST | $5,900
PRESENT VALUE ANALYSIS Discount Rate = 3.2%
TOTAL
TOTAL COST PRESENT
End Year COST TYPE TOTAL COST PER YEAR VALUE
1 FIRST YEAR CAPITAL COST $127,060 $127,000 $127,000
1-2 ANNUAL O&M COST (Year 1 - 2) $11,800 $5,900 $11,257
TOTAL PRESENT WORTH OF ALTERNATIVE l $138,000

SOURCE INFORMATION

1. United States Environmental Protection Agency. July 2000. A Guide to Preparing and Documenting Cost Estimates

During the Feasibility Study. EPA 540-R-00-002. (USEPA, 2000).
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